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Typeface Conventions

Bold Boldface type is used when aterm is defined. For
example: icons are symbols.

Italic Italic type is used for emphasis and for titles of
manuals and other publications.

[Key] Indicates the hardkey whose key label is Key.

[Blue] - [Key] Indicates that you press the blue shift key to

activate the shift function (2nd function printed in
blue) and then press the hardkey whose key 1abel
(printed in dark gray) isKey.

[Key] - Item Indicates a series of key operationsin which you
press the [Key] key, make the item called Item on
the displayed menu blink by using the [ 1] and
other keys, and then press the [Enter] key.

Sample Program Disk

A sample program disk (Agilent part number: 04288-18000) is furnished with this manual.
The disk contains the sample programs used in this manual .

The customer shall have the personal, non-transferable rights to use, copy, or modify
SAMPLE PROGRAMS in this manual for the customer’sinternal operations. The
customer shall use the SAMPLE PROGRAMS solely and exclusively for their own
purposes and shall not license, lease, market, or distribute the SAMPLE PROGRAMS or
modification of any part thereof.

Agilent Technologies shall not be liable for the quality, performance, or behavior of the
SAMPLE PROGRAMS. Agilent Technologies especially disclaims any responsibility for
the operation of the SAMPLE PROGRAMS to be uninterrupted or error-free. The
SAMPLE PROGRAMS are provided ASIS.

AGILENT TECHNOLOGIES DISCLAIMS ANY IMPLIED WARRANTY OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

Agilent Technologies shall not be liable for any infringement of any patent, trademark,
copyright, or other proprietary right by the SAMPLE PROGRAMS or their use. Agilent
Technol ogies does not warrant that the SAMPLE PROGRAMS are free from
infringements of such rights of third parties. However, Agilent Technologies will not
knowingly infringe or deliver software that infringes the patent, trademark, copyright, or
other proprietary right of athird party.




4288A Documentation Map

The following manuals are available for the 4288A.

Operation Manual (Agilent P/N: 04288-900x0)

Most of the basic information necessary for using the 4288A is provided in the
Operation Manual. It describes installation, preparation, measurement operation
including calibration, performances (specifications), and error messages. For GPIB
programming, see the Programming Manual.

Programming Manual (Agilent P/N: 04288-900x1)

The Programming Manual shows how to write and use the BASIC program to control
the 4288A.
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M aking Effective Use of ThisManual

This chapter provides an overview of this manual aswell as useful information to help you
navigate through the manual. It also briefly describes how to use this manual, focusing on
how you can look up particular commands.
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Contents of This Manual

This manual is a programming guide for the Agilent 4288A 1 kHz/1 MHz capacitance
meter. |n addition to explanations of how to remotely control the 4288A from BASIC
programs, it provides listings and in-depth descriptions of sample HTBasic programs. The
chapter-by-chapter contents of this manual are as follows.

Chapter 1 “Making Effective Use of This Manual”

This chapter provides an overview of this manual aswell as useful information to help
you navigate through the manual. It also briefly describes how to use this manual,
focusing on how you can look up particular commands.

Chapter 2 “Overview of Remote Control”

This chapter gives an overview of the GPIB remote control system and GPIB
commands.

Chapter 3 “ Setting Up Measurement Conditions and Display”

This chapter describes how to set up the measurement conditions and display. It also
describes how to save/recall the instrument settings including the measurement
conditions.

Chapter 4 “Preparation for Accurate Measurement (Executing Compensation)”
This chapter describes how to execute the compensation function.

Chapter 5 “ Starting (Triggering) Measurement and Waiting for Completion of
Measurement”

This chapter describes how to trigger the instrument to start measurement and how to
detect completion of measurement.

Chapter 6 “Reading Out Measured Result”

This chapter describes how to read out the measured result and the measurement
signal level monitor result.

Chapter 7 “ Sorting Based on Measured Result (Comparator Function)”

This chapter describes how to use the comparator function to perform sorting based on
the measured result.

Chapter 8 “ Avoiding Mistakes Related to Work and Daily Checks’

This chapter describes how to avoid simple mistakes related to work, how to detect the
occurrence of an error, and how to execute the self-test.

Chapter 9 “Measurement Applications (Sample Programs)”

This chapter contains sample programs for both basic measurement and measurement
using a system integrated with the handler/scanner interface.

12 Chapter 1
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Chapter 10 “Command Reference’

This chapter provides the GPIB command reference for the Agilent 4288A. Each
command is fully described and ordered alphabetically based on its abbreviated name
format. Use the index to look up a GPIB command by its full syntax. To find a
command according to its function, refer to the “ GPIB Command Table” on page 197.

Appendix A “Manual Changes’

This appendix contains the information required to adapt this manual to earlier
versions or configurations of the Agilent 4288A than that indicated by the current
printing date of this manual. The information in this manual applies directly to the
4288A model that has the serial number prefix listed on the title page of this manual.

Appendix B “Information for Replacing 4278A with 4288A”

This appendix describes information that is applicable when replacing the Agilent
4278A with the Agilent 4288A. See the 4278A Operation Manual for more detailed
information on the 4278A.. See the 4288A Operation Manual and the other chapters of
this manual (Programming Manual) for more detailed information on the 4288A.

Appendix C “ Status Reporting System”
This appendix describes the status reporting system of the Agilent 4288A.
Appendix D “Initial Settings’

This appendix providesinitial settings, settings that can be saved/recalled, and settings
that can be backed up.

Appendix E “At-a-glance Table of Operations When Overload or Low C is Detected”

This appendix describes display output, GPIB output, and handler interface output
when an overload or Low C is detected.

Appendix F “Error Messages’

The Agilent 4288A provides error messages to indicate its operating status. This
appendix describes the error messages of the 4288A in order of error number. To
search for error messages alphabetically, refer to the Operation Manual.

Appendix G “4268A vs. 4288A GPIB Command Correspondence Table”

This appendix gives the correspondence between the Agilent 4268A GPIB commands
and those of the Agilent 4288A.

Chapter 1 13
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NOTE

How To Use ThisManual

Chapters 3 to 8 provide task-based descriptions of GPIB commands that are useful for
programming and explain how you can use them. These chapters contain explanations and
sample program listings that you can use to develop your custom programs. For more
information on individual commands, see Chapter 10, “Command Reference.”

L ooking up GPIB commands

Chapter 10, “Command Reference,” contains a complete reference of GPIB commands.
You can look up a particular GPIB command in any of the following ways:

L ookup by Abbreviated Command Name

The command reference is organized alphabetically according to the
abbreviated name used as the title for each command’s description.

Lookup by Full Command Name

You can use the index at the end of the manual to find full command
names along with the page numbers where they appear.

L ookup by Command Function

Table 10-2 on page 197 provides acomplete list of commands by
function and indicates the page numbers where the commands appear
in the command reference.

Lookup by Front panel key

Table 10-3 on page 201 provides acomplete list of commands that
correspond to the front panel key tree and indicates the page numbers
where the commands appear in the command reference.

Some GPIB commands supported by the 4288A have optional syntax elements. In the
command reference conventions, these elements are enclosed between square brackets ([ ])
or printed in lowercase letters. See “ Syntax” on page 122 for more information.

14 Chapter 1
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Using sample programs

Thismanual comes with a sample program disk, which contains the source files of the
sample programs used in the manual. The disk is DOS-formatted and the files are saved in
ASCII format.

L oading a sample program

To load a sample program into the HTBasic interpreter, use the GET command. For
example, you can load setup.bas, one of the sample programs, by the following procedure:

In the HTBasic screen, type the following command and press the Return key.

GET "setup. bas"

L ooking up a sample program

To look up the description of a sample program, see the listings under “ Sample program”
in the index.

Chapter 1 15
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Overview of Remote Control

This chapter gives an overview of the GPIB remote control system and GPIB commands.

17



Figure2-1

Overview of Remote Control
Setting Up a GPIB Remote Control System

Setting Up a GPIB Remote Control System

This section describes how to set up a GPIB remote control system.

What is GPIB?

GPIB (General Purpose Interface Bus) is an interface standard for connecting a computer
with peripherals. It complies with these international standards: |EEE 488.1, IEC-625,
IEEE 488.2, and J'S-C1901. With the GPIB interface, you can set up a GPIB remote
control system in which an external computer remotely controls the Agilent 4288A by
sending commands to and receiving data from the unit through the GPIB bus.

How to set up a GPIB remote control system

Use GPIB cables to connect the 4288A to an external controller (computer) and any
necessary peripherals. Figure 2-1 shows atypical GPIB remote control system.

Setting up a GPIB remote control system

Computer

Select Codef
GPIBAddress

721

. Select Codef
Agilent 4288A GPIBAddress

717

Select Codef
GPIBAddress

7XX

;,> Other Peripherals

4288ape001

18 Chapter 2
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Required equipment
1. 4288A with accessories for measuring DUTs

2. External controller (computer)

The external controller can be any personal computer or workstation with a GPIB
interface card and the appropriate software (such as HTBasic) for controlling the
instrument via the GPIB interface.

Other hardware as needed (extra instruments and/or peripherals)
4. GPIB cablesfor connecting the 4288A to the external controller and other hardware

Possible sizes and configurations of your remote control system

* One GPIB system can host up to 15 devices.

» Device-to-device cables should be no longer than 4 m. The total length of connection
cables used in one GPIB system should not exceed 2 m x N, where N isthe number of
connected devices (including controller). In any case, do not construct a system whose
total cable length exceeds 20 m.

» Do not connect any single device with more than four connectors. Doing so exposesthe
connectorsto excessive strain, possibly causing afailure.
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» Thetopology of device connections can be star, linear, or a combination of them. Loop
connections are not supported.

Star Linear Loop

System
Controller

aaaaaaaaaa

Device selector

Each deviceis assigned a unique identifier called the “device selector.” When the
controller attempts to control (communicate messages with) one of the devices connected
over the GPIB remote control system, it selects that device with the appropriate device
selector.

A device selector consists of a select code (normally 7) and a GPIB address. For example,
when the select code is 7 and the GPIB addressis 17, the device selector is 717. The select
code is system-global. Each device in the same system is assigned a GPIB address that
uniquely identifies it. When this document refers to a device selector in descriptive text or
sample programs, it is always assumed to be 717. Use the following procedure to set the
GPIB address of the 4288A.

Chapter 2 19
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Overview of Remote Control
Setting Up a GPIB Remote Control System

Setting the GPIB addressfor the Agilent 4288A

Pressthe [Adrs] ([Blue] - [Lcl]) key. This brings up the screen shown in Figure 2-2, where
theinitial valueisthe current setup of the address (in this example, 17).

GPIB address setup screen

Shift

Cp: +123.456 pF D: +0. 12345 FREQ @  1kHz

GPIB Address = 17 LVvL : 1000mV

Short  Long Int Man Ext  Hold Open Short Load LowC  Comprtr Offset Rmt  Key Measurement Ssttings
Meas Range  On On h Rej On h Lock
— T — —Trigger —

4288apj002

Use the numeric and other necessary keys to enter the address and then press the [Enter]
key.

20 Chapter 2
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Sending GPIB Command M essages

Types and structure of GPIB commands

GPIB commands available with the 4288A can be divided into two groups:

4288A -specific commands

These commands are specific to the 4288A. They provide accessto al measurement
features and some generic features built into the 4288A. Commands in this group have a
hierarchical (multi-level) structure called the “command tree” (see“ GPIB Command Tree’
on page 203). Each command consists of multi-level strings (mnemonics) and colons (:)
that delimit the levels of the hierarchy.

| EEE common commands
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These are commands that provide access to generic features defined by |EEE488.2. They
are accepted by any instrument that complies with IEEE488.2. Each command in this
group is prefixed with an asterisk (*). These commands have no hierarchica levels.

Command tree concept

The topmost command in the command tree is referred to as the “root command,” or
simply the “root.” To access alower-level command in the command tree, you must
specify the appropriate path, which looks like a directory path in the DOS file system.
Turning on the power or resetting the instrument changes the current path to the root. Also,
different path settings are used depending on the special symbols contained in messages:

Message terminators
When amessage terminator such as<new line> is detected, the current
path is set to the root.

Colons () When acolon is detected between two command mnemonics, the
current path is changed to the next lower level. When acolonis
detected at the beginning of acommand, the command mnemonic that
follows is specified as the root level command.

Semicolons (;) A semicolon is used to delimit two commands contained in the same
message without changing the current path.

Figure 2-3 illustrates how colons and semicolons can be used to efficiently access various
commands in the command tree.
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Figure2-3

Overview of Remote Control
Sending GPIB Command Messages

Using colons and semicolons

AA
1
I I I
BB cc DD
EE FF GG HH &
® O
1) {AA:CC B set -
els current pa
@ @ @ g@ to ROOT

@ No change to

@ @ @ current path
: : HH;JJ @ Set current path
DOWN one level

M essage syntax

This section describes the syntax for sending program messages via GPIB. Program
messages are sent by the user from an external controller to the instrument to control the
instrument. A program message contains one or more commands along with any required
parameters.

Case sensitivity
Program messages are not case sensitive.

Program message terminators

A program message must be terminated with one of three program message terminators:
<new line>, <*"END>, or <new line><"END>. The <*END> terminator ensures that the
immediately preceding data byte is sent out and that EOI is set to the active level on the

GPIB interface. For example, the OUTPUT command (HTBasic) automatically sends a

message terminator following the last data byte.

Parameters

You must put a space character (ASCII code 32) between the command and the first
parameter. When you send a command with two or more parameters, you must delimit the
parameters with commas (,).

Multi-command messages

When you send a message that contains two or more commands, you must delimit the
commands with semicolons (;). The following HTBasic example shows how to send a
message that contains *CLS and : INIT commands.

QUTPUT 717;"*CLS; i INIT"
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Setting Up Measurement Conditions and
Display

This chapter describes how to set up the measurement conditions and display. It also
describes how to save/recall the instrument settings including the measurement conditions.
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Table 3-1

Setting Up Measurement Conditions and Display
Setting Up Measurement Conditions

Setting Up M easurement Conditions

Selecting measurement parameters
To select the measurement parameters, use the following commands.

e CALC1:FORM on page 147
e CALC2:FORM on page 150

You can select one of the following measurement parameter combinations shown in Table
3-1. If you select one parameter using the GPIB command and the resulting parameter
combination is hot among those in Table 3-1, the other parameter is automatically changed
to a proper parameter. For example, when the primary parameter is Cp and you select Rsas
the secondary parameter, the primary parameter is automatically changed to Cs.

M easurement parameter combinations

Primary parameter Secondary parameter
Cp D,Q, G Rp
Cs D,Q,Rs

Each parameter is described bel ow.

Cp: Capacitance value measured using the parallel equivalent circuit
model

Cs: Capacitance value measured using the series equivalent circuit model

D: Dissipation factor

Q: Quality factor (inverse of D)

G: Equivalent parallel conductance measured using the parallel
equivalent circuit model

Rp: Equivalent parallé resistance measured using the parallel equivalent
circuit model

Rs: Equivalent series resistance measured using the series equivalent
circuit model

Setting up measurement signal (frequency and level)

Setting up frequency
To select the measurement signal frequency (1 kHz/1 MHz), use the following command.
¢ :SOUR:FREQ on page 187

Setting up level
To set the measurement signal level, use the following command.

e :SOUR:VOLT on page 188
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Setting Up Measurement Conditions

Selecting measurement range

Selecting measurement range mode

To select the measurement range mode (auto range/hold range), use the following
command.

* :RANG:AUTO on page 185

Selecting measurement range
To select the measurement range, use the following command.

* :RANG on page 184

The sel ectable measurement ranges differ depending on the measurement signal frequency.
Therefore, if anewly selected measurement frequency conflicts with the current
measurement range setting, the setting automatically changesto cover the allowable range.

NOTE Setting up the measurement range automatically sets up the measurement range mode to
the hold range mode.

Selecting measurement time
To select the measurement time (short mode/long mode), use the following command.

* :APER on page 130

Selecting cable length
To set the cable length (0 m/1 m/2 m), use the following command.
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e :CAL:CABL on page 133
Setting up averaging function

Turning ON/OFF averaging function

To turn ON/OFF the averaging function, use the following command.
* :AVER on page 131

Setting up averaging count

To set the averaging count, use the following command.

e :AVER:COUN on page 132

Setting up trigger delay time
To set the trigger delay time, use the following command.

e :TRIG:DEL on page 195
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Setting Up Display

Setting Up Display

Turning ON/OFF display

To turn ON/OFF display of the measurement parameter obtained, the measurement signal
level monitored, the handler output (comparator sorting result), the multi-compensation
settings, and the compensation data, use the following command.

e :DISP on page 176

Setting up measurement result display
You can set up the following items related to the measurement result display.
d Number of display digits
1 Fixed point display
*  ON/OFF
* Value of highest digit

The following table shows the commands used to set up the above items.

Setup item Command
Number of display digits :DISP:TEXT1:DIG on page 176
Fixed point ON/OFF :DISP:TEXT1:FMSD on page 177

display

Value of highest digit :DISP:TEXT1:FMSD:DATA on page 178

Selecting items displayed in instrument setup display area

To select adisplay page for the part that displays the instrument setup at the right of the
display (instrument setup display ared), use the following command.

* :DISP:TEXT2:PAGE on page 179
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Setting Up Measurement Conditions and Display

Setting Up Display

Displaying measurement result as deviation from reference value
(deviation measurement mode)

You can use the deviation measurement mode to display arelative measurement result as
deviation from the reference value instead of displaying its absolute value. To turn
ON/OFF the deviation measurement mode, use the following commands.

» :CALCI1:MATH:STAT on page 149
» :CALC2:MATH:STAT on page 152

You can select from two modes in the deviation measurement mode: displaying the
deviation asit is or displaying the deviation as a percentage relative to the reference value.
To set the deviation measurement mode, use the following commands.

e :CALC1:MATH:EXPR:NAME on page 148
* :CALC2:MATH:EXPR:NAME on page 151

To set the reference value in the deviation measurement mode, use the following

command.

. :DATA {REF1|REF2} on page 172

The table below shows the rel ationship between the setups using the above commands and
the values displayed as the measurement resullt.

Setup of :CALCL:MATH:STAT
or
:CALC2:MATH:STAT

Setup of

:CALC1L:MATH:EXPR:NAME

or

:CALC2:MATH:EXPR:NAME

Value displayed asthe
measurement result

OFF _— Meas
DEV Meas — Ref
ON
FCNT Meas — Ref x 100
Ref

Where, Meas and Ref are:

Meas: Measured value

Ref : Reference value (set using the :DATA {REF1|REF2} command)

The measured value read out by the GPIB command is a calculation result based on the
above setup. For judgment in the comparator function, the measurement result isused asis
regardless of the setup. (Refer to the data processing flow in the Operation Manual.)

Chapter 3
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Setting Up Measurement Conditions and Display
Monitoring Measurement Signal Level

Monitoring Measurement Signal Level

Turning ON current level monitor function

To turn ON/OFF current level monitor function for the measurement signal, use the
following command.

e CALC3:MATH:STAT on page 153

Turning ON voltage level monitor function

To turn ON/OFF voltage level monitor function for the measurement signal, use the
following command.

e CALC4:MATH:STAT on page 153
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Setting Up Beep

Setting Up Beep

Setting up conditionsto make a beep sound

To turn ON/OFF the beep sound, use one of the following commands. You can use either of
these two commands since both functions are identical .

* :CALC:COMP:BEEP on page 135
» :SYST:BEEP:STAT on page 191

To set the conditions to make a beep sound according to the comparator sorting result, use
the following command.

e :CALC:COMP:BEEP:COND on page 136

The table bel ow shows the relationship between the settings made by the above commands
and the condition to make a beep.

Setting of Setting of
:CALC:COMP:BEEP or :CALC:COMP:BEEP: Condition to make a beep
:SYST.:BEEP:STAT COND w
ow
OFF _ Never make a beep sound % %
o g=1
*When the sorting 8- ‘g
judgment result of the S5
FAIL ‘Whenwrongkey | o yoareror is 8z
Opef'a“ O;‘d's OUT_OF BIN or g— 2
ON pertormed. AUX_BIN. = g
*When an error, - S o
dam ot | it ot the <3
PASS MeSSage S output. comparator iswithin 2
BIN1 to BINO.

Making a beep sound
To make a beep sound, use the following command:

» :SYST:BEEP on page 191
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Setting Up Measurement Conditions and Display
Saving/Recalling Instrument Setup State (save/recall function)

Saving/Recalling I nstrument Setup Sate (save/recall
function)

You can save/recall up to 10 instrument settings into/from the built-in nonvolatile memory
(EEPROM).

For information on the instrument setups you can save/recall, refer to Table D-1, “Initial
settings, settings that can be saved/recalled, settings that can be backed up,” on page 259.
Saving instrument setup state

To save the instrument setup state, use the following command.

e *SAV on page 127

Recalling saved instrument setup state
To recall the saved instrument setup state, use the following command.

e *RCL on page 126
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Setting Up Measurement Conditions and Display
Sample Program

Sample Program

Example 3-1 shows a sample program to set up the measurement conditions and display.

This program is stored on the sample program disk under the filename “ setup.bas.”

This program performs reset, sets up the 4288A as shown in the following table, and saves
the setups into the built-in nonvolatile memory (save location number: 9).

Item Setup
M easurement Primary parameter Cp
parameter
Secondary parameter D
Measurement signal Frequency 1kHz
Level 500 mV

Measurement range

Auto range mode

Measurement time Long mode
Averaging count 4
w

Cable length Om own
S e

Trigger delay time 1ms a2 S
= Q

Display ON/OFF ON S £
o)

Number of display digits for the measurement 5 g_ %

result oo
=0
»n <

Fixed point display for the measurement result OFF T o
23
<

Deviation Mode Percentage display o

measurement mode -

(Primary parameter) Reference vaue 10 nF

Deviation Mode OFF

measurement mode

(Secondary Reference vaue 0

parameter)

Page number of the instrument setup display area

4 (the page that displays the measurement signal level
monitor result)

Measurement signal Current OFF
level monitor

Voltage ON
Beep mode FAIL

Chapter 3
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Setting Up Measurement Conditions and Display

Sample Program

The details of each part of the program are described bel ow.

Line70
Lines90to 170

Lines 190 to 260

Lines 280 to 310

Line 330
Lines 340 to 350

Lines 360 to 370

Lines 380 to 430

Sets up the GPIB address.

Assigns the measurement condition setups (primary parameter: Cp,
secondary parameter: D, measurement signal frequency: 1 kHz,
measurement signal level: 500 mV, measurement range: auto range
mode, measurement time: long mode, cable length: 0 m, averaging
count: 4, and trigger delay time: 1 ms) to the Pri$, Sec$, Freq, Level,
Range$, Meas_time$, Cable, Ave, and Delay variables, respectively.

Assigns the display setups (result display: ON, the number of display
digits for the measurement result: 5, fixed point display: OFF,
deviation measurement mode for primary parameter: percentage
display, reference value for primary parameter: 10 nF, deviation
measurement mode for secondary parameter: OFF, reference value for
secondary parameter: 0, page number of the instrument setup display
area: 4) to the Disp$, Digit, Fix_msd$, Dev_mode pri$, Dev_ref_pri,
Dev_mode_sec$, Dev_ref_sec, and Page_no variables, respectively.

Assigns the measurement signal level monitor setups (current monitor:
OFF, voltage monitor: ON, beep mode setup: FAIL, and save location
number; 9) tol_mon$, V_mon$, Beep_mode$, and Save no variables,
respectively.

Executes areset.

Specifies the primary parameter and secondary parameter as Pri$ and
Sec$, respectively.

Specifies the measurement signal frequency and measurement signal
level asFreq and Level, respectively.

If Range$is“Auto,” specifies the measurement range mode as the
auto range. Otherwise, specifies the measurement range mode as the
hold range and the measurement range as Range$.

In this example, the measurement range mode is set to the hold mode before the
measurement range is specified. However, in practice, you can omit the setup of the
measurement range mode because setting up the measurement range automatically
specifies the measurement range mode to the hold range.

Lines 440 to 450

Lines 460 to 470
Line 480
Lines 500 to 510

Lines 520 to 570

Specifies the measurement time and cable length as Meas_time$ and
Cable, respectively.

Turns ON the averaging function and sets the averaging count to Ave.
Specifies the trigger delay time as Delay.

Specifies the ON/OFF of the result display and the number of display
digits for the measurement result as Disp$ and Digit, respectively.

If Fix_msd$is“OFF" specifies the fixed point display as OFF.
Otherwise, specifies the fixed point display as ON and sets the value
of the highest digit to Fix_msd$.

32
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Setting Up Measurement Conditions and Display
Sample Program

Lines580t0 640 If Dev_mode pri$is“OFF" specifies the deviation measurement
mode for the primary parameter as OFF. Otherwise, specifiesthe
deviation measurement mode for the primary parameter as ON and
specifies the deviation display method and the deviation reference
value as Dev_mode pri$ and Dev_ref _pri, respectively.

Lines650to 710 If Dev_mode _sec$is“OFF,” specifies the deviation measurement
mode for the secondary parameter as OFF. Otherwise, specifiesthe
deviation measurement mode for the secondary parameter as ON and
specifies the deviation display method and the deviation reference
value as Dev_mode pri$ and Dev_ref sec, respectively.

Line 720 Specifies the page number of the instrument settings display area as
Page_no.

Lines740to 750  Specifies the ON/OFF state of the current monitor and that of the
voltage monitor for the measurement signal level as1_mon$ and
V_mon$, respectively.

Lines760t0 810 If Beep_mode$is“ OFF," specifiesthe beep output as OFF. Otherwise,
specifiesit as ON and the beep mode as Beep_mode$.

Line 830 Saves the instrument settings into the built-in nonvolatile memory
(save location number: Save no). o
. " . QN
Example 3-1 Setting up measurement conditions and display (setup.bas) =fl
2=
10 DI M Pri $[ 9], Sec$[ 9], Range$[ 9] , Meas_t i me$[ 9] g:é
20 DM D sp$[ 9], Fi x_nsd$[ 9], Dev_node_pri $[ 9], Dev_node_sec$[ 9] =
30 D M1 _non$[ 9], V_non$[ 9], Beep_node$[ 9] 2=
40 REAL Freq, Level, Del ay, Dev_ref _pri, Dev_ref_sec o o
50 | NTEGER Cabl e, Ave, Di gi t, Page_no, Save_no UD’_ §
60 ! 8=
70 ASSI GN @\gt 4288a TO 717 ) (3D
80 ! <
90 Pri$="CP" I Meas. Paraneter Primary : O =
100 Sec$="D' ! Secondary: D
110 Fr eq=1000 I Test Signal Frequency: 1 kHz
120 Level =. 5 ! Level : 500 nV
130 Range$="AUTC' I Meas. Range © Auto
140 Meas_t i me$="LONG' I Meas. Tine Mde : Long
150 Cabl e=0 I Cabl e Length :0m
160 Ave=4 I Averagi ng Factor © 4
170 Del ay=. 001 I Trigger Delay Time c1ns
180 !
190 D sp$="QN\' I Display e
200 D git=5 | Digit 5
210 Fi x_msd$="CFF" I Fixed Decimal Point Dsplay : Of
220 Dev_node_pri $="PONT" I Deviation [Pri] Mode : Percent
230 Dev_ref _pri=1.0E- 8 I Measurenent Ref. Val ue: 10 nF
240 Dev_node_sec$="CF" ! [Sec] Mode D Of
250 Dev_ref _sec=0 ! Ref . Val ue: 0
260 Page_no=4 I Meas. Setting Page Nunber : 4
270 !
280 | _rmon$="CFF" I Test Signal Qurrent : Of
290 V_non$="ON' I Level Monitor Voltage @ On
300 Beep_node$="FAl L" I Beep node : Fail
310 Save no=9 I Save Location Nunber 9

320 !

330 QUTPUT @\gt 4288a; ": SYST: PRES"

340 QUTPUT @\gt 4288a; ": CALCL: FORM "&Pri $
350 QUTPUT @\gt 4288a; ": CALC2: FORM " &Sec$
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Sample Program

360 QUTPUT @\gt 4288a; ": SOR FREQ "; Freq

370 QUTPUT @\gt 4288a; ": SOUR VOLT "; Level

380 | F Range$="AUTO'" THEN

390 QUTPUT @\gt 4288a; ": RANG AUTO ON'

400 ELSE

410 QUTPUT @\gt 4288a; ": RANG AUTO CFF"

420 QUTPUT @\gt 4288a; ": RANG " &Range$

430 END I F

440 QUTPUT @\gt 4288a; ": APER "&Meas_ti ne$

450 QUTPUT @\gt 4288a; ": CAL: CABL "; Cabl e

460 QUTPUT @\gt 4288a; ": AVER ON'

470 QUTPUT @\gt 4288a; ": AVER COUN "; Ave

480 QUTPUT @\gt 4288a;": TR G DEL "; Del ay

490 !

500 QUTPUT @\gt 4288a; ": DI SP " &Di sp$

510 QUTPUT @\gt4288a;": DI SP: TEXTL: DIG ";Digit
520 | F Fi x_nsd$="CFF" THEN

530 QUTPUT @\gt 4288a; ": DI SP: TEXT1: FMSD CGFF"
540 ELSE

550 QUTPUT @\gt 4288a; ": DI SP: TEXT1: FMSD QN

560 QUTPUT @\gt 4288a; ": DI SP: TEXT1: FMBD: DATA " &Fi x_nsd$
570 END I F

580 | F Dev_node_pri $="CFF" THEN

590 QUTPUT @\gt 4288a; ": CALCL: MATH STAT CFF"
600 ELSE

610 QUTPUT @\gt 4288a; ": CALCL: NATH STAT ON'

620 QUTPUT @\gt 4288a; ": CALCL: MATH EXPR NAME " &Dev_node_pri $
630 QUTPUT @\gt 4288a; ": DATA REF1, "; Dev_ref _pri
640 END I F

650 | F Dev_node_sec$="CFF" THEN

660 QUTPUT @\gt 4288a; ": CALC2: NATH STAT OFF"
670 ELSE

680 QUTPUT @\gt 4288a; ": CALC2: MATH STAT QN

690 QUTPUT @\gt 4288a; ": CALC2: MATH EXPR NAME " &Dev_node_sec$
700 QUTPUT @\gt 4288a; ": DATA REF2,"; Dev_ref_sec
710 END I F

720 QUTPUT @\gt 4288a; ": DI SP: TEXT2: PAGE "; Page_no
730 !

740 QUTPUT @\gt 4288a; ": CALC3: MATH STAT "& _non$
750 QUTPUT @\gt 4288a; ": CALCA: MATH STAT "&V_non$
760 | F Beep_node$="CFF" THEN

770 QUTPUT @\gt 4288a; ": CALC. COVP: BEEP COFF"

780 ELSE

790 QUTPUT @\gt 4288a; ": CALC. COWP: BEEP QN

800 QUTPUT @\gt 4288a; ": CALC. COVP: BEEP: CON\D " &Beep_node$
810 END | F

820 !

830 QUTPUT @\gt 4288a; "*SAV "; Save_no

840 !

850 END
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Preparation for Accurate Measurement
(Executing Compensation)

This chapter describes how to execute the compensation function.
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Preparation for Accurate Measurement (Executing Compensation)
Executing OPEN/SHORT/LOAD Compensation

Executing OPEN/SHORT/L OAD Compensation

Turning ON/OFF compensation function

To turn ON/OFF each type of compensation, use the corresponding command bel ow.

Type of compensation Command

OPEN compensation :CORR:OPEN on page 165

SHORT compensation | :CORR:SHOR on page 165

LOAD compensation :CORR:LOAD on page 160

Executing the measurement of compensation data with the : CORR:COLL command on
page 157 automatically measures data and turns ON the compensation.

M easuring compensation data

M easuring compensation data
To measure each type of compensation data, use the following command.
¢ !CORR:COLL on page 157

When you execute the above command, measurement is performed only for the frequency
specified at execution time. The result is stored as the data for normal operation when the
multi-compensation function is OFF and as the data for multi-compensation when it is ON
(for the channel that has been selected at execution).

Settings for the cable length and the frequency shift (for 1 MHZ) during measurement are
stored together with the obtained result.

The compensation data is measured under the following measurement conditions:

¢ Theauto range mode is used during measurement.
¢ The measurement time is measured in the long mode.
¢ Thelow C reject function is OFF during measurement.

« The output impedance of the measurement signal source is set to 20 Q independent of
the used measurement range when the SHORT compensation data is measured.

For other settings, the conditions set up at execution are used for the measurement.

Defining LOAD compensation standard

Before measuring LOAD compensation data, you must define the LOAD compensation
standard. To define the LOAD compensation standard, use the following commands.

¢ CORR:CKIT:STAN3 on page 155
¢ CORR:CKIT:STAN3:FORM on page 156
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Preparation for Accurate Measurement (Executing Compensation)
Executing OPEN/SHORT/LOAD Compensation

Reading/writing compensation data (saving/recalling compensation
conditions)

After saving the compensation conditions to afile, you can recall these conditions on the
4288A at any time from thefile.

The compensation datais set up in the parameter-oriented format shown in the table below:

Type of compensation Parameter format

G-B or Cp-G

OPEN compensation | .y o+ with the : CORR: CKIT: STAN1:FORM command)

R-X or Ls-Rs

SHORT compensation | 4o+ with the : CORR: CKIT: STAN2:FORM command)

LOAD compensation Parameter format to define the LOAD compensation standard

(select with the : CORR:CKIT: STAN3:FORM command)

To read/write the compensation data, use the following command.

* :CORR:DATA on page 158

The compensation data written using the above command is handled as follows:

» Saved asthe compensation data for the measurement frequency specified when the
command is executed.

» Saved asthe datafor normal operation when the multi-compensation function is OFF
and as the data for the multi-compensation when it is ON (for the channel that has been
selected at execution).

When you write compensation data, note the following:

- Beforewriting, recall the settings of the measurement frequency, cable length, and
frequency shift (for 1 MHz) specified when the data was read.

* For the LOAD compensation data, in addition to the above, you also need to recall the
settings of the LOAD compensation standard (definition value and parameter type)
specified when the data was read.

e Turn ON the compensation function. (Unlike when measuring the compensation data,
writing the compensation data does not automatically turn this function ON.)

Avoiding wor k-related mistakesin measuring compensation data

To avoid simple mistakes related to work when measuring compensation data (for
example, setting up the OPEN state and SHORT state inversely), it isimportant to confirm
that the measured data has a proper value.

If ameasured value is not proper during measurement of the compensation data, awarning
message appears on the display. However, the occurrence of a warning message cannot be
detected through GPIB. Therefore, to detect erroneous compensation data through GPIB,
you need to read out the compensation data after each measurement and then confirm that
the value is appropriate.

Chapter 4 37

~—
=
X
®
(@}
o
=
>
Q
0O
o
3
°
@
S
0
Q
=
o
=)
N—r

>
o
o
c
=
)
=4
®
<
®
¥
0
c
S
®
=
®
S
=4

1oj uoneredald v




Preparation for Accurate Measurement (Executing Compensation)
Executing OPEN/SHORT/LOAD Compensation

Sample program

Example 4-1 shows a sample program to execute the OPEN/SHORT/LOAD
compensation. Example 4-2 shows a sample program to read out and recall compensation
data saved in afile. These programs are stored on the sample program disk under the
filenames “ compen.bas’ and “comp_dat.bas.”

Example 4-1 executes the OPEN/SHORT/LOAD compensation and then saves the
compensation state (each compensation data item, LOAD compensation standard
definition value, cable length, and frequency shift) into afile.

The program details of Example 4-1 are described below.
Line 50 Sets the GPIB address.

Line 70 Assigns the filename for saving the compensation state (Cmp_data) to
the File_name$ variable.

Line 90 Resets the instrument.

Lines110t0 160  Uses the FNCompen sub-program to execute the
OPEN/SHORT/LOAD compensation.

Line 180 Usesthe Save_comp_data sub-program to save the compensation state
to afile whose nameis File_name$.

The FNCompen sub-program of Lines 210 to 1150 used to execute the compensation is
described below.

Lines290to 300 Reads out the setup of the current measurement frequency and setsit
to the Curr_freq variable.

Lines310t0320  Setsthe measurement frequencies (1 kHz and 1 MHz) in the Freq
array.

Line 330 Assigns the LOAD compensation standard definition parameter
(Cp-D) to the Load_para$ variable.

Lines340t0 350 Makes the setup generate SRQ when measurement of compensation
datais finished.

Line 380 If the value of Standard$ is “Open,” assigns the parameter (STAN1)
used at the execution of the compensation data measurement
command to the Std$ variable.

Line 400 If the value of Standard$ is “ Short,” assigns the parameter (STAN2)
used at the execution of the compensation data measurement
command to the Std$ variable.

Lines420t0 510 If the value of Standard$is“Load,” assigns the parameter (STAN3)
used at the execution of the compensation data measurement
command to the Std$ variable. Then, for both 1 kHz and 1 MHz,
obtains and sets up the LOAD compensation standard definition value
(Cp, D) using the Inp_data sub-program by user entry.

Lines540to 550 Prompts the user to make the connection for the compensation
specified with Standard$. After the connection, waits for the user to
enter the y key and Enter key.

Lines570to 1060 Repeatsthe following twice (for 1 kHz and 1 MHZz).

1. Lines580 to 590: Displays the measurement frequency and sets
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the measurement frequency to Freq.

2. Lines 600 to 620: Clears the status byte register, operation status
event register, and error queue.

3. Lines 640 to 650: Setsthe branch destination of the SRQ interrupt
and enables the SRQ interrupt.

4. Lines 660 to 670: Executes the compensation data measurement
command and waits for the completion of the measurement.

5. Reads out the compensation data and assignsits values to the
Paral and Para2 variables, respectively.

6. Line790: Setsthe Err_flag variableto 0.

7. Lines 820 to 840: If the value of Standard$ is“Open,” calculates
the absol ute value of the admittance from the Paral and Para2
values. If the valueis equal to or greater than Limit, sets Err_flag
to 1 again.

8. Lines 860 to 880: If the value of Standard$ is“ Short,” calculates
the absolute value of the impedance from the Paral and Para2
values. If the valueisequal to or greater than Limit, sets Err_flag
to 1 again.

9. Lines 900 to 1000: If the value of Standard$ is“Load”, reads out
the LOAD compensation standard definition value, calculates the
absolute value of the impedance of the LOAD compensation
standard from the value, and assigns the result to the Zref variable.
Then calculates the absol ute value of the impedance from the
Paral and Para2 values. If the absolute value of the difference
between the value and Zref is equal to or greater than Limit, sets
Err_flagto 1 again.

10. Lines 1020 to 1050: If the value of Err_flagis 1, displaysthe
out-of -limit-range message and returnsto Line 530.

Lines 1070 to 1090 Displays the end-of-measurement message and sets the measurement
frequency to Curr_freg and then returns O as the return value from the
sub-program.

Lines 1110 to 1130 Thisisthe processing when akey other than they key is pressed in
Line 550. Returns -1 as the return value from the sub-program.

The Save_comp_data sub-program of Lines 1160 to 1530 used to save the compensation
datais described below.

Lines 1240 to 1270 Reads out the setups of the cable length and frequency shift and sets
them to the Cable and F_shift variables, respectively.

Lines 1290 to 1410 Reads out the OPEN compensation data, SHORT compensation data,
L OAD compensation data, and LOAD compensation standard
definition value for both 1 kHz and 1 MHz and stores them to the
Open, Shor, Load, and Load_ref arrays.

Lines 1420 to 1430 Reads out the setup of the LOAD compensation standard definition
parameter and assignsit into the Load_para$ variable.

Lines 1450 to 1470 If thereisafile whose nameis File_name$, deletesiit.
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Lines 1480 to 1510 Createsafile naming it File_name$ and writes the data stored in
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Cable, F_shift, Open, Shor, Load, Load ref, and Load para$ to the

file.
Line 1520 Displays the name of the file to which the compensation state is saved.
The Inp_data sub-program of Lines 1540 to 1680 used to input data is described below.
Line 1590 Makes the setup to return to the entry start line when an error (for
example, due to improper input) occurs so that the user can make the
entry again.

Lines 1610to 1620 Promptsthe user to enter the data value specified with Mes$ and waits
for the user to enter the value.

Lines 1630 to 1650 Displaysthe entered value and waits for the user to enter yes or no
(the y/n key).

Line 1660 If akey other than they key is pressed in Line 1650, returns to the
entry start line (Line 1610).

Executing the OPEN/SHORT/L OAD compensation (compen.bas)

10 D M Fi | e_nane$[ 20]

20 | NTEGER Resul t

30 CLEAR SCREEN

40 !

50 ASSI GN @gt 4288a TO 717

60 !

70 Fi | e_name$="0Cmp_dat a"

80 !

90 QUTPUT @\gt 4288a; ": SYST: PRES"

100 !

110 Resul t =FNConpen( @\gt 4288a, " (pen", . 00002)
120 | F Resul t<>0 THEN Prog_end

130 Resul t =FNConpen( @\gt 4288a, " Short ", 20)
140 | F Resul t<>0 THEN Prog_end

150 Resul t =FNConpen( @\gt 4288a, " Load", . 2)

160 | F Resul t<>0 THEN Prog_end

170 !

180 CALL Save_conp_dat a( @\gt 4288a, Fi | e_nane$)
190 !

200 Prog_end: END

210 !

220 I Conpensation Data Measurenent Function
230 !

240 DEF FNConpen( @gt 4288a, St andar d$, Li mit)

250 D M I np_char$[ 9], Buf f $[ 9], St d$[ 9] , Err $[ 50]
260 REAL CQurr_freq, Freq(1:2), Paral, Para2, Zm Ym Gm Bm
270 REAL Cpref, Dref, Zref, G ef, Bref

280 | NTEGER Err_fl ag

290 QUTPUT @\gt 4288a; ": SOUR FREQ?"

300 ENTER @\gt 4288a; Curr _freq

310 Freq(1)=1. E+3

320 Freq(2)=1. E+6

330 Load_par a$="CPD"'

340 QUTPUT @\gt 4288a; ": STAT: CPER ENAB 128"

350 QUTPUT @\gt 4288a; "* SRE 128"

360 SELECT St andar d$

370 CASE " (pen"”

380 St d$="STANL"
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390 CASE " Short"

400 St d$=" STAN2"

410 CASE "Load"

420 St d$=" STAN3"

430 CALL I np_data("Load((p) Value @kHz", Loadl(1))

440 CALL Inp_data("Load(D) Value @kHz", Load2(1))

450 CALL I np_data("Load((p) Val ue @Mt", Loadl(2))

460 CALL Inp_data("Load(D) Value @Mt", Load2(2))

470 QUTPUT @\gt 4288a; ": CORR CKI T: STAN3: FORM " &L oad_par a$
480 FCRI1=1 TO2

490 QUTPUT @\gt 4288a; ": SOUR FREQ "; Freq(l)

500 QUTPUT @\gt 4288a; ": CORR CKI T: STAN3 "; Load1(l);","; Load2(1)
510 NEXT |

520 END SELECT
530 Conpen_neas: !
540 PRI NT "Set "&Standard$&'- Connecti on. "

550 INPUT "CK? [Y/N", Inp_char$

560 I F UPC3(I np_char$)="Y" THEN

570 FOR 1=1 TO 2

580 PRI NT "Frequency:"; Freq(l)

590 QUTPUT @\gt4288a;": SOUR FREQ "; Freq(l)
600 QUTPUT @\gt 4288a; "*CLS'

610 QUTPUT @\gt 4288a; " * CPC?"

620 ENTER @\gt 4288a; Buf f $

630 I Measur enent

640 ON INTR 7 QOTO Meas_end

650 ENABLE | NTR 7; 2

660 QUTPUT @\gt 4288a; ": OORR COLL " &St d$

670 Meas_wait: QOTO Meas_wait
680 Meas_end: CFF INTR 7

690 I Error Check

700 QUTPUT @\gt 4288a; ": SYST: ERR?"

710 ENTER @\gt 4288a; Err_no, Err$

720 IF Err_no<>0 THEN

730 PRINT "Error: "&Err$

740 QOTO Conpen_neas

750 END | F

760 | Data Check

770 QUTPUT @\gt 4288a; ": CORR DATA? "&St d$

780 ENTER @\gt 4288a; Par al, Par a2

790 Err_flag=0

800 SELECT St andar d$ >
810 CASE " Cpen" 38 n
820 YmeSQRT( Par al* Par al+Par a2* Par a2) 2 c -
830 PRINT "G ="; Paral,"B =";Para2,"|Y =";Ym 52 o
840 IF Yme=Limit THEN Err_flag=1 Q “’g
850 CASE " Short” o053
860 ZmeSQRT( Par al* Par al+Par a2* Par a2) 33 5
870 PRINT "R ="; Paral,"X =";Para2,"| 2z =";Zm 8ES
880 IF Zme=Limt THEN Err_flag=1 > % )
890 CASE " Load" Lo
900 QUTPUT @\gt 4288a; ": CORR CKI T: STAN3?" g' 2
910 ENTER @\gt 4288a; Cpr ef , Dr ef -~

920 Bref =2*Pl *Freq( ) * Cpr ef

930 Q ef =Br ef *Dr ef

940 Zref =1/ SQRT( G ef *G ef +Br ef *Bref )

950 Bn=2*Pl *Freq( 1) *Par al

960 QreBnt Par a2

970 ZnF1/ SQRT( G Gm+Brrt Bn)

980 PRINT "Qopref="; Qoref,"Dref=";Dref,"| Zref| =";Zref

990 PRINT "o =";Paral,"D =";Para2,"|Z =";Zm

1000 IF ABS((Zm Zref)/ Zref)>=Limt THEN Err_fl ag=1

1010 END SELECT

1020 IF Err_flag<>0 THEN
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1030 PRNT "Qut of limt!!"

1040 QOro Conpen_nreas

1050 END | F

1060 NEXT |

1070 PRI NT St andard$&' Data Measurerent Conpl et e”
1080 QUTPUT @\gt 4288a;": SOUR FREQ "; Qurr_freq
1090 RETURN 0

1100 ELSE

1110 PRI NT "Program I nterruption”

1120 QUTPUT @\gt 4288a; ": SOR FREQ "; Qurr_freq
1130 RETURN -1

1140 ENDIF

1150 FNEND

1160 !

1170 ! Conpensation Data File Save Function
1180 !

1190 SUB Save_conp_dat a( @\gt 4288a, Fi | e_nane$)
1200 DI M Load_par a$[ 5]

1210 REAL Freq(1:2), Qpen(1:2,1:2), Shor(1:2,1:2)
1220 REAL Load(1:2,1:2),Load_ref(1:2,1:2)

1230 | NTECGER Cabl e, F_shift, Fr, Std

1240 QUTPUT @\gt 4288a; ": CAL: CABL?"

1250 ENTER @\gt 4288a; Cabl e

1260 QUTPUT @\gt 4288a;": SYST: FSH?"

1270 ENTER @\gt 4288a; F_shi ft

1280 !

1290 Freq(1)=1.E+3

1300 Freq(2)=1.E+6

1310 FOR Fr=1 TO 2

1320 QUTPUT @\gt 4288a; ": SOUR FREQ "; Freq(Fr)
1330 QUTPUT @\gt 4288a; ": CCRR DATA? STANL"
1340 ENTER @\gt 4288a; (pen( Fr, 1), oen(Fr, 2)
1350 QUTPUT @\gt 4288a; " : CORR DATA? STAN2"
1360 ENTER @\gt 4288a; Shor (Fr, 1), Shor (Fr, 2)
1370 QUTPUT @\gt 4288a; ": CCRR DATA? STAN3"
1380 ENTER @\gt 4288a; Load( Fr, 1), Load( Fr, 2)
1390 QUTPUT @\gt 4288a; " : CORR CKI T: STAN3?"
1400 ENTER @\gt 4288a; Load_r ef (Fr, 1), Load_r ef (Fr, 2)
1410 NEXT Fr

1420 QUTPUT @\gt 4288a; ": CORR CKI T: STAN3: FORW"
1430 ENTER @\gt 4288a; Load_par a$

1440 !

1450 ON ERRCR QOTO SKki p_purge

1460 PURCGE Fil e_nane$

1470 Ski p_purge: COFF ERRCR

1480 CREATE Fil e_nane$, 1

1490 ASSIQGN @ile TO Fil e_name$

1500 QUTPUT @il e; Cabl e, F_shift, pen(*), Shor(*), Load(*), Load_ref (*), Lo
ad_par a$

1510 ASSIGN @ile TO*

1520 PRINT "Save file nane: "&File_nanme$

1530 SUBEND

1540 !

1550 ! Data Input Function

1560 !

1570 SUB | np_dat a( Mes$, I np_val )

1580 DI M I np_char $[ 30]

1590 ON ERROR GOTO I np_start

1600 Inp_start:!

1610 PRI NT "l nput "&Mwes$

1620 I NPUT "Val ue?", I np_char$

1630 | np_val =VAL( UPC3(| np_char $))

1640 PRINT "lInput Value: ";Inp_val

1650 INPUT "OK? [Y/N",Inp_char$
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1660 | F UPCH(I np_char$)<>"Y" THEN I np_start
1670 COFF ERRCR
1680 SUBEND

Example 4-2 reads out data saved into afile by the program of Example 4-1 and recovers
the compensation state at the execution of Example 4-1.

The program of Example 4-2 is detailed below:

Line70 Sets the GPIB address.

Line 90 Assings the filename from which the compensation state data is read
out (Cmp_data) to the File_name$ variable.

Line 120 Specifies the branch destination if an error occurs (for example, there
is no file whose name is File_name$) when reading out the data from
thefile.

Lines130to 150 Readsout the cable length, frequency shift, OPEN compensation data,
SHORT compensation data, LOAD compensation data, LOAD
compensation standard definition value, and LOAD compensation
standard definition parameter from the File_name$ file and stores
them as the Cable, F_shift, Open, Shor, Load, Load_ref, and
Load para$ variables, respectively.

Lines180t0230  Setsthe cable length, frequency shift, and compensation standard
definition parameter to Cable, F_shift, and Load_para$, respectively,
and displays the setups.

Lines250t0390 For both 1 kHz and 1 MHz, setsthe OPEN compensation data,
SHORT compensation data, LOAD compensation data, and LOAD
compensation standard definition value to Open, Short, Load, and
Load_ref, respectively, and displays the settings.

Lines410t0430 Turns ON the OPEN/SHORT/LOAD compensations individually.

Lines460to 500 The processing doneif an error occurs while reading out the data from
thefile.
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Example 4-2 Recovering the compensation state (comp_dat.bas)
10 D M Fi | e_nane$[ 20] , Load_par a$[ 5] , | ng$[ 30]
20 REAL Freq(1:2), pen(1:2,1:2), Shor(1:2,1:2)
30 REAL Load(1:2,1:2), Load _ref(1:2,1:2)
40 | NTEGER Cabl e, F_shi ft, Fr
50 CLEAR SCREEN
60 !
70 ASS| GN @\gt 4288a TO 717
80 !
90 Fi | e_nane$="0Onp_dat a"
100 !

110 PRI NT "[ Downl oad Conpensation data] "

120 ON ERRCR GOTO Fil e_error

130 ASSIGN @il e TO Fil e_nanme$; FCRVAT CFF

140 ENTER @i | e; Cabl e, F_shi ft, Qpen(*), Shor(*), Load(*), Load_ref(*), Loa
d_para$

150 ASSIGN @ile TO*

160 COFF ERRCR

170 !

180 QUTPUT @\gt 4288a;": CAL: CABL "; Cabl e

190 QUTPUT @\gt 4288a; ": SYST: FSH "; F_shi ft

200 QUTPUT @\gt 4288a; ": OCRR CKI T: STAN3: FORM " &L oad_par a$

210 PR NT "Cabl e 2", Cable; " nY
220 PRINT "1MH Shift:"; F shift;"%
230 PRI NT "Load para : ";Load_para$
240 !

250 Freq(1)=1. E+3
260 Freq(2)=1. E+6
270 FOR Fr=1 TO 2

280 QUTPUT @\gt 4288a;": SOUR FREQ "; Freq(Fr)

290 QUTPUT @\gt 4288a; ": CCORR DATA STANL, "; Quen(Fr, 1);","; Qpen(Fr, 2)
300 QUTPUT @\gt 4288a; ": CCRR DATA STAN2, "; Shor (Fr, 1);","; Shor (Fr, 2)
310 QUTPUT @\gt 4288a; ": CORR DATA STAN3, "; Load(Fr, 1);","; Load(Fr, 2)
320 QUTPUT @\gt 4288a; ": CORR CKI T: STAN3"; Load_ref (Fr,1);","; Load_ref
(Fr,2)

330 | mg$=""7A, MD. 5DE, 3X, MD. 5DE"

340 PRI NT "Frequency :"; Freq(Fr);"Hz"

350 PRI NT USING | mg$; "Cpen : ", Qoen(Fr, 1), Qpen(Fr, 2)

360 PR NT USI NG I mg$; “Short: ", Shor (Fr, 1), Shor (Fr, 2)

370 PR NT USING I ng$; "Load : ", Load(Fr, 1), Load(Fr, 2)

380 PRINT USING Ing$; " Ref : ", Load_ref(Fr, 1), Load_ref(Fr,2)

390 NEXT Fr

400 !

410 QUTPUT @\gt 4288a; ": OCORR CPEN ON'

420 QUTPUT @\gt 4288a; ": OCORR SHOR ON!

430 QUTPUT @\gt 4288a; ": CORR LOAD ON!

440 !

450 QOTO Prog_end

460 File error: COFF ERRCR

470 PRI NT " # i ERROR S
480 PRI NT "The CAL_DATA (cal. coef. file) is NOT exist."

490 PRI NT “ or"
500 PR NT "The CAL_DATA s size is UNSU TABLE. "
510 !

520 Prog_end: END
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Executing Offset Compensation

Turning ON/OFF the compensation function

When you turn ON the offset compensation, assuming that the measured value before
compensation is Meas and the offset compensation datais Offset , the measured value is

compensated as Meas— Offset .
To turn ON/OFF the offset compensation, use the following command.

e :CORR:OFFS on page 163

You cannot turn ON/OFF the primary parameter and secondary parameter separately.
However, if you set the compensation valueto O, the state is actually the same as OFF even
if the offset compensation is ON. Therefore, in practice you can realize separate ON/OFF
states by setting the compensation value for either parameter to O.

Setting up the compensation data

To set up the offset compensation data, use the following command.
¢ :CORR:OFFS:DATA on page 164

The entered value is set as the offset compensation data for the measurement frequency at
the time of the entry.
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Using the M ulti-compensation Function

Turning ON/OFF the multi-compensation function
To turn ON/OFF the multi-compensation function, use the following command.

¢ CORR:MULT on page 161

Selecting a channel
To select a channel for the multi compensation function, use the following command.

* :CORR:MULT:CHAN on page 161

M easuring compensation data

Selecting the definition method of the LOAD compensation standard

To select whether to define the LOAD compensation standard value (LOAD compensation
reference value) for each channel individualy or for all channels commonly, use the
following command.

* CORR:MULT:CKIT:STAN3 on page 162

M easuring compensation data

The method to measure the OPEN/SHORT/LOAD compensation data for
multi-compensation is the same as that for basic compensation data except that you need to
select the proper channel before measurement. For more details, refer to “Measuring
compensation data’ on page 36.

Reading/writing compensation data

The method used to read/write the OPEN/SHORT/LOAD compensation data for
multi-compensation is the same as that for basic compensation data except that you need to
select the proper channel before measurement. For more details, refer to “ Reading/writing
compensation data (saving/recalling compensation conditions)” on page 37.
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Sample program

Example 4-3 shows a sample program to execute multi-compensation. This program is
stored on the sample program disk under the filename “ multi.bas.”

This program defines adifferent LOAD compensation standard value for each channel and
executes the OPEN/SHORT/LOAD compensation for four channels (0 to 3).

The program is detailed below.

Line40 Sets the GPIB address.

Line 60 Performs areset.

Lines 70 to 80 Turns ON the multi-compensation function and then selects the
channel-by-channel definition for the LOAD compensation standard
value.

Line90 Makes the setup display the multi-compensation function setup in the
instrument setup display area.

Lines110to 160 Repeats the following four times (channels: 0 to 3).

1. Line 120: Displaysthe channel.
2. Line130: Sets up the channel of the 4288A.

3. Line 140: Uses the FNCompen sub-program to execute the OPEN
compensation. For information on the FNCompen sub-program,
refer to the description in Example 4-1 on page 40.

Lines170t0220 Repeatsthe following four times (channels: 0 to 3).

1. Line 180: Displaysthe channel.
2. Line 190: Sets up the channel of the 4288A.

3. Line 200: Uses the FNCompen sub-program to execute the
SHORT compensation.

Lines230t0280 Repeats the following four times (channels: 0 to 3).
1. Line240: Displaysthe channel.
2. Line 250: 4288A Sets up the channel of the 4288A.

3. Line 260: Uses the FNCompen sub-program to execute the LOAD
compensation.
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Executing the multi compensation (multi.bas)

10 | NTEGER Ch, Resul t

20 CLEAR SCREEN

30 !

40 ASSI GN @gt 4288a TO 717

50 !

60 QUTPUT @\gt 4288a; ": SYST: PRES'

70 QUTPUT @\gt 4288a; ": CORR MULT ON'

80 QUTPUT @\gt 4288a; ": CORR MULT: CKI T: STAN3 ON'

90 QUTPUT @\gt 4288a; ": DI SP: TEXT2: PAGE 5"

100 !

110 FOR Ch=0 TO 3

120 PR NT "## Channel No.: "; Ch;"##"

130 QUTPUT @\gt 4288a; ": CCRR MULT: CHAN "; Ch

140 Resul t =FNConpen( @\gt 4288a, " (pen", . 00002)

150 | F Resul t<>0 THEN Prog_end

160 NEXT Ch

170 FOR Ch=0 TO 3

180 PR NT "## Channel No.: "; Ch;"##"

190 QUTPUT @\gt 4288a; ": CCRR MULT: CHAN "; Ch

200 Resul t =FNCorpen( @A\gt 4288a, " Short ", 20)

210 | F Resul t<>0 THEN Prog_end

220 NEXT Ch

230 FOR Ch=0 TO 3

240 PR NT "## Channel No.: "; Ch;"##"

250 QUTPUT @\gt 4288a; ": CCRR MULT: CHAN "; Ch

260 Resul t =FNConpen( @\gt 4288a, " Load", . 2)

270 | F Resul t<>0 THEN Prog_end

280 NEXT Ch

290 !

300 Prog_end: END

310 !

320 I Conpensation Data Measurenent Function

330 !

340 DEF FNConpen( @gt 4288a, St andar d$, Li mit)

350 D M I np_char $[ 9], Buf f $[ 9], Std$[ 9], Er r $[ 50]

360 REAL Curr_freq, Freq(1l:2), Paral, Para2, Zm Ym Gn Bm
370 REAL Cpref, Dref, Zref, G ef, Bref

380 | NTEGER Err_fl ag

390 QUTPUT @\gt 4288a; ": SOR FREQ?"

400 ENTER @\gt 4288a; Curr _freq

410 Freq(1)=1. E+3

420 Freq(2)=1. E+6

430 Load_par a$="CPD"'

440 QUTPUT @\gt 4288a; ": STAT: CPER ENAB 128"

450 QUTPUT @\gt 4288a; "* SRE 128"

460 SELECT St andar d$

470 CASE " (pen”

480 St d$=" STANL"

490 CASE "Short"

500 St d$=" STAN2"

510 CASE "Load"

520 St d$=" STAN3"

530 CALL I np_data("Load(Cp) Val ue @kHz", Load1(1))
540 CALL Inp_data("Load(D) Value @kHz", Load2(1))
550 CALL I np_data("Load(Cp) Val ue @Mi", Loadl(2))
560 CALL Inp_data("Load(D) Value @Miz", Load2(2))
570 QUTPUT @\gt 4288a; ": OCRR CKI T: STAN3: FORM " & oad_par a$
580 FOR 1=1 TO 2

590 QUTPUT @\gt 4288a;": SOR FREQ "; Freq(l)

600 QUTPUT @\gt 4288a; ": OCRR CKI T: STAN3 "; Loadl(1);","; Load2(I)
610 NEXT |
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620 END SELECT
630 Conpen_reas: !
640 PRI NT "Set "&Standard$&'- Connection. ™

650 INPUT "CK? [Y/N", Inp_char$

660 I F UPCB(I np_char $)="Y" THEN

670 FOR 1=1 TO 2

680 PRI NT "Frequency:"; Freq(l)

690 QUTPUT @\gt 4288a;": SOUR FREQ "; Freq(l)
700 QUTPUT @\gt 4288a; "*CLS"

710 QUTPUT @\gt 4288a; " * CPC?"

720 ENTER @\gt 4288a; Buf f $

730 I Measur enent

740 ON INTR 7 QOTO Meas_end

750 ENABLE | NTR 7; 2

760 QUTPUT @\gt 4288a; ": OCORR COLL " &St d$

770 Meas_wait: QOTO Meas_wait
780 Meas_end: OFF INTR 7

790 I Error Check

800 QUTPUT @\gt 4288a; ": SYST: ERR?"

810 ENTER @\gt 4288a; Err_no, Err$

820 IF Err_no<>0 THEN

830 PRINT "Error: "&Err$

840 QGOTO Conpen_reas

850 END I F

860 | Data Check

870 QUTPUT @\gt 4288a; ": CORR DATA? " &St d$

880 ENTER @\gt 4288a; Par al, Par a2

890 Err_flag=0

900 SELECT St andar d$

910 CASE " (pen"

920 Ym=SQRT( Par al* Par al+Par a2* Par a2)

930 PRINT "G =";Paral,"B =";Para2,"|Y] =";Ym

940 IF Ynp=Limt THEN Err_flag=1

950 CASE " Short™"

960 ZmeSQRT( Par al* Par al+Par a2* Par a2)

970 PRINT "R =";Paral,"X =";Para2,"|Z =";Zm

980 IF Zmp=Limt THEN Err_flag=1

990 CASE "Load"

1000 QUTPUT @\gt 4288a; ": OCORR CKI T: STAN3?"

1010 ENTER @\gt 4288a; Cpr ef , Dr ef

1020 Bref =2*Pl *Freq(l)*Qoref

1030 Q ef =Bref *Dr ef >
1040 Zref =1/ SQRT( G ef *G ef +Br ef *Br ef ) 3 S s
1050 Brre2* Pl *Freq( 1) *Par al 2 c -
1060 QveBnt Par a2 S&3
1070 Zme1/ SQRT( Qrf Gm+-Bnt Bm) Q® I
1080 PRINT "Qoref="; Qoref,"Dref=";Dref,"| Zref| =";Zref Q%S
1090 PRNT "o =";Paral,"D =";Para2,"|Z =";Zm 33 o4
1100 IF ABS((Zm Zref)/Zref)>=Limt THEN Err_fl ag=1 8ES
1110 END SELECT 23¢9
1120 IF Err_flag<>0 THEN 2o
1130 PRINT "Qut of limt!!" g'.:_l
1140 QGOTO Conpen_rneas ~
1150 END I F

1160 NEXT |

1170 PRI NT St andar d$&' Dat a Measurerent Conpl et e”

1180 QUTPUT @\gt 4288a; ": SOUR FREQ "; Qurr_freq

1190 RETURN 0

1200 ELSE

1210 PRI NT "Program I nterruption”

1220 QUTPUT @\gt 4288a; ": SOUR FREQ "; Qurr_freq

1230 RETURN -1

1240 ENDIF

1250 FNEND
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1260 !

1270 ! Data Input Function

1280 !

1290 SUB | np_dat a( Mes$, I np_val )

1300 DI M I np_char $[ 30]

1310 ON ERROR GOTO I np_start

1320 Inp_start:!

1330 PRINT "Input "&wes$

1340 I NPUT "Val ue?", I np_char$
1350 | np_val =VAL( UPC3( | np_char $))
1360 PRINT "Input Value: ";Inp_val
1370  INPUT "OK? [Y/N ", Inp_char$
1380 | F UPC3(Inp_char$)<>"Y" THEN I np_start
1390 OFF ERRCR

1400 SUBEND
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Sarting (Triggering) M easurement and
Waiting for Completion of M easurement

This chapter describes how to trigger the instrument to start measurement and how to
detect completion of measurement.
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Figure5-1

Starting (Triggering) Measurement and Waiting for Completion of Measurement
Starting (triggering) Measurement

Sarting (triggering) Measurement

Trigger system

The operations performed by the trigger system include detection of the measurement start
signal (trigger) and control of the delay time for starting measurement. The trigger system
has three states: “idle,” “waiting for trigger,” and “measurement,” as shown in Figure 5-1.

Trigger system

: ABOR executed
e or
Idle | —— *RST executed

or
Power turned on

Start Up
INIT executed
or
INIT:CONT ON executed Q
*2
a End of Meas.
il

d Endof Mea\s.*'I
. * 1 : Continuous Activation = ON
Waiting THiader detcted (:INIT:CONT ON)
_for rlggerore ece Measurement * 2 : Continuous Activation = OFF
Trlgger TTRIG executed b (:INIT:CONT OFF)
Ladl

4287ape002

Each state of the trigger system and the transitions between them are described bel ow.

ldle state

When the following commands are executed, the trigger system transitionsto the idle state
(einFigure 5-1). Theidle state is also in effect immediately after power-on. Because the
continuous activation of the trigger system and the trigger mode are set to ON and internal
trigger, respectively, at power-on, the trigger system immediately transitions to the waiting
for trigger state and then repeats the transition between the measurement state and the
waiting for trigger state.

e *RST on page 126
¢« :ABOR on page 130

When the trigger system is started up using the following commands, it transitions to the
waiting for trigger state (ain Figure 5-1).

e INIT on page 183
¢ :INIT:CONT on page 183 (when executed with ON specified)
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Starting (triggering) Measurement

Waiting for trigger state (trigger event detect state)

The waiting for trigger state, when the instrument is triggered (atrigger is detected) or the
: TRIG command on page 195 is executed, transitions to the measurement state after the
trigger delay time (set with the : TRIG:DEL command on page 195) has elapsed (b in
Figure 5-1).

As shown in the table bel ow, the instrument triggering method differs depending on which
trigger mode is set. To set up the trigger mode, use the : TRIG: SOUR command on
page 196.

Trigger mode Instrument triggering method

Internal trigger (Int) | Theinstrument is automatically triggered within itself.

The instrument is triggered when atrigger signal isinput

External trigger (Ext) through the Ext Trig terminal or the handler/scanner interface.

The instrument is triggered when the *TRG command on

GPIB trigger (Bus) page 128 is executed.

Theinstrument is triggered when the [Trig] key on the front

Manual trigger (Man) panl is pressed,

Figure5-2 Transition flow from waiting for trigger state to measurement state

Waiting for Trigger State

:TRIG executed

Trigger V. Trigger Delay To Mezﬁurement State
> »
Detected Set with :TRIG:DEL
4
Trigger

Trigger Source Set

(Set with :TRIG:SOUR )

Internal  External Bus  Manual

4287ape003

M easurement state (sequence oper ation state)

Measurement is performed in the measurement state. When the measurement is finished,
the state transitions to a different state depending on the setup of the continuous activation
of the trigger system (set with :INIT: CONT on page 183) as shown below.

When the continuous activation is OFF:
Transition to theidle state (c in Figure 5-1)
When the continuous activation is ON:

Transition to the waiting for trigger state (d in Figure 5-1)
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Sep 2.

Sep 1.
Sep 2.

Sep 3.

Sep 4.

Sep 1.

Sep 2.
Sep 3.

Sep 4.

Starting (Triggering) Measurement and Waiting for Completion of Measurement
Starting (triggering) Measurement

Sarting (triggering) measurement

Follow the procedure below to perform successive measur ements automatically
(initial setup).

Set the trigger mode to the internal trigger with the : TRIG: SOUR command on page 196.

If the trigger system has not started up (in the idle state), use the : INIT: CONT command on
page 183 to turn ON the continuous activation of the trigger system.

Two methodsto perform a measurement at your desired time:

Triggering theinstrument at your desired time
Usethe : TRIG: SOUR command to set the trigger mode to the GPIB mode.

If the trigger system has not started up (in theidle state), use the : INIT: CONT command to
turn ON the continuous activation of the trigger system.

Trigger the instrument at your desired time. An external controller can trigger the
instrument with one of the following two commands:
Command Query response Applicabletrigger mode
*TRG on page 128 Yes GPIB trigger
(The measured result is read out.)
:TRIG on page 195 No All

To repeat measurement, repeat Step 3.

Sarting up thetrigger system at your desired time

If thetrigger system has started up (in astate other than theidle state), usethe : INIT:CONT
command to turn OFF the continuous activation of the trigger system and then use the
:ABOR command on page 130 to stop the trigger system.

Set the trigger mode to the internal trigger with the : TRIG: SOUR command.

Start up the trigger system with the :INIT command on page 183 at your desired time. The
instrument will be automatically triggered by the internal trigger and measurement will be
performed once.

To repeat measurement, repeat Step 3.
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Starting (Triggering) Measurement and Waiting for Completion of Measurement

Waiting For Completion Of Measurement (detecting completion of
measurement)

Waiting For Completion Of Measurement (detecting
completion of measurement)

You can detect the status of the 4288A by using the status register, as described in this
section. For information on the entire status report system (for example, information on
each bit of the status register), refer to Appendix C, “ Status Reporting System.”

The measurement state is indicated by the operation status register (refer to Table C-3 on
page 254). An SRQ (servicerequest) is useful for detecting the completion of measurement
inyour program by using the information indicated by this register.

To detect the completion of measurement using SRQ, use the following commands.
* *SRE on page 127
e :STAT:OPER:ENAB on page 189

The procedure is given below.

Make the setup so that the 4288A generates an SRQ if bit 4 of the operation status event
register isset to 1.

Trigger the instrument to start a measurement.

Perform interrupt handling in the program when the SRQ occurs.

SRQ generation sequence (when measurement finishes)

SRQ

generated S RQ

Service request
enable register

*SRE128

Operation

eoater [RQS Status byte register
sy

128 64 32 18 8 4 2 1

o loJli1Jo 0o 0| o |:STAT:OPER:ENAB16
f15 f14 T1 fW TH TTO *9 TB f Tﬁ rﬁ r T ?1 ?0 .
Operation status

Meas| event register
(:STAT:OPER?)

Llol Jol fol Jol Jol Wl 4l |41 ol Jol [+ Rol Jol lol |ol Jo] Positive transition filter

Llol fol ol kT lol lol ol Jol [al ol Jol JiI lol [4] [4] [o] Negative transition fiter

Operation status
condition register
(:STAT:OPER:COND?)

32768 16384 8192 4096 2048 1024 512 256 128 8 16 8 4 2

4288ape006
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Example 5-1

Starting (Triggering) Measurement and Waiting for Completion of Measurement

Waiting For Completion Of Measurement (detecting completion of
measurement)

Sample program

Example 5-1 shows a sample program to detect the completion of measurement using an
SRQ. This program is stored on the sample program disk under the filename
“srq_meas.bas.”

This program stops the trigger system, sets up SRQ, and then starts up the trigger system
once. When an SRQ of the completion of the measurement occurs, it displays a
“Measurement Complete” message and finishes.

The program is detailed below.
Line 20 Sets the GPIB address.

Lines 40 to 60 Stops the trigger system and sets the trigger mode to the internal
trigger.

Lines 80 to 90 Enables bit 4 of the operation status event register and enables bit 7 of
the status byte register.

Lines100to 120 Clearsthe status byte register and operation status event register.

Lines140to 150  Setsthe branch destination of the SRQ interrupt and enables the SRQ
interrupt.

Lines160to 180 Starts up the trigger system once to start the measurement and waits
for the completion of the measurement.

Line 230 Displays “Measurement Complete” message.

Detecting the completion of measurement using SRQ (srg_meas.bas)

10 DI M Buf f $[ 9]

20 ASSI GN @\gt 4288a TO 717

30 !

40 OUTPUT @\gt 4288a;": | NI T: CONT OFF"

50 OUTPUT @\gt 4288a; " : ABOR"

60 OUTPUT @\gt 4288a; ": TRI G SOUR | NT"

70 !

80 OUTPUT @\gt 4288a; ": STAT: OPER ENAB 16"
90 OUTPUT @\gt 4288a; "* SRE 128"

100 QUTPUT @Agt 4288a; " *CLS"
110 CQUTPUT @Agt 4288a; " * OPC?"
120 ENTER @Agt 4288a; Buf f $
130 !

140 ON I NTR 7 GOTO Meas_end
150 ENABLE I NTR 7; 2

160 CQUTPUT @Agt 4288a;":INIT"
170 PRINT "Waiting..."

180 Meas_wait: GOTO Meas_wait
190 Meas_end: OFF INTR 7

200 PRI NT " Measur enent Conpl et e"
210 END
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Reading Out M easured Result

This chapter describes how to read out the measured result and the measurement signal
level monitor result.
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Data Transfer Format

Data Transfer Format

You can select either the ASCII transfer format or binary transfer format when transferring
data with the following commands.

NOTE The ASCII transfer format is always used when transferring data with commands other
than those listed below.

e :FETC? on page 181

* :READ? on page 186

e *TRG on page 128

« :DATA on page 168

¢ :CORR:DATA on page 158

To set up the data transfer format, use the following command.

* :FORM on page 182
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NOTE

Figure6-1

Figure 6-2

Reading Out Measured Result
Data Transfer Format

ASCII transfer format

When dataistransferred in the ASCI| transfer format, values are transferred as ASCI|
bytesin one of the following formats. According to the specification of IEEE488.2, values
are separated by acomma. (,).

The string length of numerical valuesis not constant. Therefore, the comma does not occur
at constant intervals when extracting numerical values from the read out numerical data
string.

e Integer format

The format shown in Figure 6-1. Numerical values are expressed as integers. For
example, thevalue, 11, is expressed as“+11."

-

Integer format

1b005013e

* Foating point format

The format shown in Figure 6-2. Numerical values are expressed using afloating point.
For example, the value, 1000, is expressed as “+1.00000E+03.”

Floating point for mat

1b005015e
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Figure 6-3

Figure 6-4

Reading Out Measured Result
Data Transfer Format

Binary transfer format

When datais transferred in the binary transfer format, values (binary data) are transferred

in the format shown in Figure 6-3.

Binary transfer format

—>@—>|<digit>l——|<# of bytes of transfered data}g’l Binary data D'( <newline><*END> )—>

1 byte 1 byte <digit> byte 8 byte
File header Data

4288ape007

In this data transfer format, a pounds symbol (#) occurs at the beginning. The 2nd byte
<digit count> indicates the number of bytesin the <transfer data byte count> part. The
<transfer data byte count> indicates the total number of bytes of the binary data. <new
line><"END> is the message terminator.

Binary dataisin the |IEEE 754 floating point format consisting of 64 bits as shown in
Figure 6-4.

64-bit floating-point data

SIGN PART FRACTION PART

(1 bits) (52 bits)

s . ' !
(LTI (O (R (O CE T (T (OO T (IO T
L

EXPONENT PART
(11 bits)
| |

64 bits

4287ape025

Byte order
In binary transfer, data bytes (8 bytes) are transferred from the byte including the MSB

(Most Significant Bit) (the left-most byte in Figure 6-4) through the byteincluding the LSB

(Least Significant Bit) (the right-most byte in Figure 6-4).
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Reading Out M easured Result

This section describes how to read out the measured result.

You can read out the measured result in two ways: reading out data for each measurement

or reading out data of several measurementsin batch.

The three commands shown in the table below can be used to read out the measured data

for each measurement.

Availabletrigger mode

Readout procedure

command

i *
Using the *TRG GPIB trigger Execuurlg TRG
command (Bus) Readout
Triggering the instrument
. !
: ?
Using the :FETC? All Executing :FETC?

!
Readout

Using the :READ?
command

External trigger (Ext)

Internal trigger (Int)

Executing :READ?
!
Triggering the instrument
!
Readout

When you want to read out the data of several measurements in batch, use the data buffer.

Chapter 6
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Sep 3.

Reading Out Measured Result
Reading Out Measured Result

Reading out measured result using *TRG command

This command actually performs two tasks: it triggers the instrument and returns the
results. It is useful, for example, when you want to retrieve measurement results
immediately after triggering the instrument from an external controller.

The readout procedure using the *TRG command is described below.

Usethe : TRIG: SOUR command on page 196 to set up the trigger mode to the GPIB
trigger (Bus).

Execute the *TRG command.
Read out the measured result. To repeat the measurement, repeat Steps 2 and 3.

Example 6-1 and Example 6-2 show sampl e programs using the *TRG command. Example
6-1isfor the ASCII transfer format and Example 6-2 is for the binary transfer format.
These programs are stored on the sample program disk under the filenames“trg_a.bas’ and
“trg_b.bas.”

These programs read out the measurement status, measured primary parameter resullt,
measured secondary parameter result, and comparator sorting result (when the comparator
function is ON) and then display this information.

The program of Example 6-1 is detailed below.
Line 60 Sets the GPIB address.
Line70 Sets the data transfer format to the ASCI| format.

Lines90t0 100  Turns ON the trigger system continuous startup and sets the trigger
mode to the GPIB trigger.

Lines120t0 130 Reads out the ON/OFF state of the comparator function and assigns it
to the Comp_flag variable.

Lines170t0 210 After thetrigger system state transitions to the trigger wait state,
triggers the instrument.

Line 230 If the Comp_flag valueis 1 (the comparator function is ON), reads out
the measurement status, measured primary parameter result, measured
secondary parameter result, and comparator sorting result.

Line 250 If the Comp_flag value is not 1 (the comparator function is OFF),
reads out the measurement status, measured primary parameter result,
and measured secondary parameter result.

Lines300to 320 Displaysthe measurement status, measured primary parameter result,
and measured secondary parameter result.

Line 340 If the Comp_flag value is 1 (the comparator function is ON), displays
the comparator sorting resullt.

Line 360 If the Comp_flag value is not 1 (the comparator function is OFF),
displays “ Comparator : OFF.”
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Reading out the measured result in ASCI|I transfer format by using the *TRG
command (trg_a.bas)

10 DI M Buf f $[ 9]

20 REAL Pri _para, Sec_para

30 | NTEGER Meas_stat, Conp

40 | NTEGER Conp_f | ag, Cond_r eg

50 !

60 ASSI GN @Agt 4288a TO 717

70 QUTPUT @A\gt 4288a; ": FORM ASC'

80 !

90 QUTPUT @Agt 4288a; ": I NI T: CONT ON'
100 QUTPUT @A\gt 4288a; ": TRI G SOUR BUS"
110 !

120 OQUTPUT @Agt 4288a; " : CALC. COWP?"
130 ENTER @Agt 4288a; Conp_f | ag
I

140

150 I Triggering and data read

160 !

170 REPEAT

180 OUTPUT @Agt 4288a; " : STAT: OPER: COND?"
190 ENTER @Agt 4288a; Cond_r eg

200 UNTI L BI T(Cond_r eg, 5)
210  OUTPUT @\gt 4288a;"*TRG'

220 | F Conp_flag=1 THEN

230 ENTER @A\gt 4288a; Meas_st at, Pri _par a, Sec_par a, Conp
240 ELSE

250 ENTER @Agt 4288a; Meas_st at, Pri _para, Sec_par a

260 END | F

270 !

280 | Display results

290 !

300 PRI NT USI NG "15A, X, D"; "Meas. status :", Meas_stat

310 PRI NT USI NG "15A, X, SD. 5DE"; "Pri. paraneter:",Pri_para
320 PRI NT USI NG "15A, X, SD. 5DE"; "Sec. paraneter:", Sec_para

330 | F Conp_flag=1 THEN

340 PRI NT USI NG "15A, X, K"; " Conpar at or ", Conp
350 ELSE

360 PRI NT USI NG "19A"; " Conpar at or . OFF"

370 END | F

380 END

Chapter 6
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The program of Example 6-2 is detailed bel ow.

Lines 50 to 60
Line 70
Lines 90 to 100

Lines 120 to 130

Lines 170 to 210

Lines 220 to 250
Line 270

Sets the GPIB address.
Sets the data transfer format to the binary format.

Turns ON the trigger system continuous startup and sets the trigger
mode to the GPIB trigger.

Reads out the ON/OFF state of the comparator function and assigns it
to the Comp_flag variable.

After the trigger system state transitions to the trigger wait state,
triggers the instrument.

Reads out the header part.

If the Comp_flag valueis 1 (the comparator function is ON), reads out
the measurement status, measured primary parameter result, measured
secondary parameter result, and comparator sorting result.

Binary data must be read out without formatting. Therefore, use an I/O path (@Binary) set
up for such readout. Thisis also applicable to Line 290.

Line 290

Line 310
Lines 350 to 370

If the Comp_flag value isnot 1 (the comparator function is OFF),
reads out the measurement status, measured primary parameter result,
and measured secondary parameter result.

Reads out the message terminator at the end of the data.

Displays the measurement status, measured primary parameter result,
and measured secondary parameter result.

Line 390 If the Comp_flag value is 1 (the comparator function is ON), displays
the comparator sorting result.

Line 410 If the Comp_flag value isnot 1 (the comparator function is OFF),
displays “ Comparator : OFF.”

64 Chapter 6



Example 6-2

Reading Out Measured Result
Reading Out Measured Result

Reading out the measured result in binary transfer format using *TRG command

(trg_b.bas)

10 DMBuff$[9], D git$[ 1], Read_forn$[ 9], Num of _byt e$[ 9]
20 REAL Pri _para, Sec_para

30 REAL Meas_st at, Conp

40 | NTEGER Conp_f | ag, Cond_r eg

50 ASSI GN @i nary TO 717; FORMAT OFF

60 ASSI GN @Agt 4288a TO 717

70 QUTPUT @Agt 4288a; " : FORM REAL"

80 !

90 OQUTPUT @Agt 4288a; ": I NI T: CONT ON'

100 QUTPUT @Agt 4288a; ": TRI G SOUR BUS"

110 !

120 QUTPUT @Agt 4288a; " : CALC. COWP?"

130 ENTER @Agt 4288a; Conp_f | ag

140 !

150 I Triggering and data read

160 !

170 REPEAT

180 QUTPUT @Agt 4288a; ": STAT: OPER: COND?"

190 ENTER @Agt 4288a; Cond_r eg

200 UNTI L BI T(Cond_reg, 5)

210 OQUTPUT @A\gt 4288a; "* TRG'

220 ENTER @Agt 4288a USI NG "#, A"; Buff$

230 ENTER @Agt4288a USING "#, A";Digit$

240 Read_f or n="#, "&Di gi t $&" A"

250 ENTER @Agt 4288a USI NG Read_f or nt5; Num of _byt e$
260 | F Comp_flag=1 THEN

270 ENTER @Bi nary; Meas_stat, Pri _para, Sec_par a, Conp
280 ELSE

290 ENTER @Bi nary; Meas_stat, Pri _para, Sec_para

300 END | F

310 ENTER @Agt 4288a USI NG "#, A"; Buff $

320 !

330 | Display results

340 !

350 PRI NT USI NG "15A, X, D"; "Meas. status :", Meas_stat
360 PRI NT USI NG "15A, X, SD. 5DE"; "Pri. paraneter:",Pri_para
370 PRI NT USI NG "15A, X, SD. 5DE"; "Sec. paraneter:", Sec_para
380 | F Conp_flag=1 THEN

390 PRI NT USI NG "15A, X, K"; " Conpar at or ", Conp
400 ELSE

410 PRI NT USI NG "19A"; " Conpar at or . OFF"

420 END | F

430 END
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Reading out measured result using :FETC? command

You can use this readout method when you want to trigger the instrument from any source
other than an external controller or when you want to perform a process that is between
triggering the instrument and reading out the measured result.

The readout procedure using the :FETC? command is described below.
Set up the trigger mode as necessary.

Trigger the instrument by using the method for the trigger mode.

To trigger the instrument from an external controller in this procedure, use the : TRIG
command on page 195.

Execute the :FETC? command at the completion of the measurement.
Read out the measured result. To repeat the measurement, repeat Steps 2 to 4.

Example 6-3 and Example 6-4 show sample programs using the : FETC? command.
Example 6-3 isfor the ASCII transfer format and Example 6-4 is for the binary transfer
format. These programs are stored on the sample program disk under the filenames
“fetch_abas’ and “fetch_b.bas.”

These programs, when an external trigger is inputted and the measurement finishes, read
out the measurement status, measured primary parameter result, measured secondary
parameter result, and comparator sorting result (when the comparator function is ON) and
display them.

The program of Example 6-3 is detailed below.
Line 60 Sets the GPIB address.
Line70 Sets the data transfer format to the ASCI| format.

Lines90t0 100  Turns ON the trigger system continuous startup and sets the trigger
mode to the external trigger.

Lines120t0 130 Reads out the ON/OFF state of the comparator function and assigns it
into the Comp_flag variable.

Lines170t0210 Makesthe setup generate an SRQ when measurement finishes and
clears the status byte register and operation status event register.

Lines250t0260  Setsthe branch destination of the SRQ interrupt and enables the SRQ
interrupt.

Lines270t0 280 Displaysthe message to prompt the user to input an external trigger
and then waits until the external trigger isinputted and the
measurement finishes.

Line 300 Executes the measured result readout command (:FETC?).

Line 320 If the Comp_flag valueis 1 (the comparator function is ON), reads out
the measurement status, measured primary parameter result, measured
secondary parameter result, and comparator sorting result.

Line 340 If the Comp_flag value is not 1 (the comparator function is OFF),
reads out the measurement status, measured primary parameter result,
and measured secondary parameter result.
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Lines390t0410 Displaysthe measurement status, measured primary parameter result, g
and measured secondary parameter result. =1

Line430 If the Comp_flag value is 1 (the comparator function is ON), displays
the comparator sorting result.

Line 450 If the Comp_flag value is not 1 (the comparator function is OFF),
displays “ Comparator : OFF.”

Example 6-3 Reading out the measured result in ASCI| transfer format usingthe :FETC?

command (fetch_a.bas)

10 DI M Buf f $[ 9]

20 REAL Pri _para, Sec_para

30 | NTEGER Meas_stat, Conp

40 | NTEGER Conp_f | ag

50 !

60 ASSI GN @Agt 4288a TO 717

70 OQUTPUT @Agt 4288a; " : FORM ASC"

80 !

90 OUTPUT @Agt 4288a; ": | NI T: CONT ON'

100 QUTPUT @Agt 4288a;": TRI G SOUR EXT"

110 !

120 OUTPUT @Agt 4288a; ": CALC. COWP?"

130 ENTER @Agt 4288a; Conp_f | ag

140 !

150 I SRQ setting

160 !

170 OQUTPUT @Agt 4288a; ": STAT: OPER ENAB 16"
180 QUTPUT @M\gt 4288a; "*SRE 128"

190 QUTPUT @Agt 4288a; "*CLS"

200 QUTPUT @\gt 4288a; " * OPC?"

210 ENTER @Agt 4288a; Buf f $

220 !

230 I Triggering and data read

240 !

250 ON I NTR 7 GOTO Meas_end

260 ENABLE I NTR 7; 2

270 PRI NT "Waiting for External Trigger!"
280 Meas_wait: GOTO Meas wait

290 Meas_end: OFF INTR 7

300 QUTPUT @\gt 4288a; ": FETC?"

310 | F Conp_flag=1 THEN

320 ENTER @Agt 4288a; Meas_st at, Pri _para, Sec_par a, Conp
330 ELSE

340 ENTER @Agt 4288a; Meas_st at, Pri _para, Sec_para

350 END | F

360 !

370 | Display results

380 !

390 PRI NT USI NG "15A, X, D'; "Meas. status :", Meas_stat

400 PRI NT USI NG "15A, X, SD. 5DE"; "Pri. paraneter:",Pri_para
410 PRI NT USI NG "15A, X, SD. 5DE"; "Sec. paraneter:", Sec_para

420  |F Conp_flag=1 THEN

430 PRI NT USI NG "15A, X, K" ; " Conpar at or ., Conp
440  ELSE

450 PRI NT USI NG " 19A"; " Conpar at or . OFF"

460 END IF

470  END
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The program of Example 6-4 is detailed bel ow.

Lines 50 to 60
Line 70
Lines 90 to 100

Lines 120 to 130

Lines 170 to 210

Lines 250 to 260

Lines 270 to 280

Line 300

Lines 310 to 340
Line 360

Sets the GPIB address.
Sets the data transfer format to the binary format.

Turns ON the trigger system continuous startup and sets the trigger
mode to the external trigger.

Reads out the ON/OFF state of the comparator function and assigns it
to the Comp_flag variable.

Makes the setup generate an SRQ when measurement finishes and
clears the status byte register and operation status event register.

Sets the branch destination of the SRQ interrupt and enables the SRQ
interrupt.

Displays the message to prompt the user to input an external trigger
and then waits until the external trigger isinputted and the
measurement finishes.

Executes the measured result readout command (:FETC?).
Reads out the header part.

If the Comp_flag valueis 1 (the comparator function is ON), reads out
the measurement status, measured primary parameter result, measured
secondary parameter result, and comparator sorting result.

Binary data must be read out without formatting. Therefore, use an I/O path (@Binary) set
up as such for readout. Thisis also applicableto Line 380.

Line 380

Line 400
Lines 440 to 460

If the Comp_flag value isnot 1 (the comparator function is OFF),
reads out the measurement status, measured primary parameter result,
and measured secondary parameter result.

Reads out the message terminator at the end of the data.

Displays the measurement status, measured primary parameter result,
and measured secondary parameter result.

Line 480 If the Comp_flag value is 1 (the comparator function is ON), displays
the comparator sorting result.

Line 500 If the Comp_flag value isnot 1 (the comparator function is OFF),
displays “ Comparator : OFF.”
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Example 6-4 Reading out measured result in binary transfer format using :FETC? command é

(fetch_b.bas)

10 DI M Buf f $[ 9], Di gi t $[ 1] , Read_f or n$[ 9] , Num of _byt e$[ 9]

20 REAL Pri _para, Sec_para

30 REAL Meas_st at, Conp

40 | NTEGER Conp_f | ag

50 ASSI GN @i nary TO 717; FORVAT OFF

60 ASSI GN @\gt 4288a TO 717

70 QUTPUT @Agt 4288a; ": FORM REAL"

80 !

90 QUTPUT @Agt 4288a; ": | NI T: CONT ON'

100 OQUTPUT @Agt 4288a; ": TRI G SOUR EXT"

110 !

120 OUTPUT @Agt 4288a; ": CALC. COWP?"

130 ENTER @Agt 4288a; Conp_f | ag

140 !

150 I SRQ setting

160 !

170 OQUTPUT @Agt 4288a; ": STAT: OPER: ENAB 16"
180 QUTPUT @Agt 4288a; "*SRE 128"

190 QUTPUT @\gt 4288a; "*CLS"

200 QUTPUT @\gt 4288a; " * OPC?"

210 ENTER @Agt 4288a; Buf f $

220 !

230 I Triggering and data read

240 !

250 ON I NTR 7 GOTO Meas_end

260 ENABLE I NTR 7; 2

270 PRI NT "Waiting for External Trigger!"
280 Meas_wait: GOTO Meas_wait

290 Meas_end: OFF INTR 7

300 OQUTPUT @Agt 4288a; ": FETC?"

310 ENTER @Agt 4288a USI NG "#, A"; Buff $
320 ENTER @Agt 4288a USI NG "#, A";Digit$
330 Read_f or n="#, " &Di gi t $&" A"

340 ENTER @\gt 4288a USI NG Read_f or n$5; Num of _byte$

350 | F Conp_flag=1 THEN

360 ENTER @Bi nary; Meas_stat, Pri _par a, Sec_par a, Conp
370 ELSE

380 ENTER @Bi nary; Meas_stat, Pri _para, Sec_para

390 END | F
400 ENTER @Agt 4288a USI NG "#, A"; Buf f $
I

410 !

420 | Display results

430 !

440 PRI NT USI NG "15A, X, D'; "Meas. status :", Meas_stat

450 PRI NT USI NG " 15A, X, SD. 5DE"; "Pri. paraneter:",Pri_para
460 PRI NT USI NG "15A, X, SD. 5DE"; "Sec. paraneter:", Sec_para

470  |F Conp_flag=1 THEN
480 PRI NT USI NG "15A, X, K" ; " Conpar at or ., Conp
490  ELSE

500 PRI NT USI NG "19A"; " Conpar at or . OFF"

510 END IF

520  END

Chapter 6 69



Sep 1.

Sep 2.
Sep 3.
Sep 4.

Reading Out Measured Result
Reading Out Measured Result

Reading out measured result using :READ? command

You can use this readout method when you want to read out the result synchronously with
the completion of measurement without detecting the time of trigger in the trigger wait
state in your program. Therefore, thisis useful, for example, when you want to trigger the
instrument from external equipment such as a handler and read out the result using an
external controller immediately after the completion of measurement.

The readout procedure using the :READ? command is described bel ow.

Usethe : TRIG: SOUR command on page 196 to set the trigger mode to internal trigger
(Internal) or external trigger (External).

Execute the :READ? command.

Trigger the instrument using the method for the trigger mode setup.

Read out the measured result. To repeat the measurement, repeat Steps 2 to 4.

Example 6-5 and Example 6-6 show sample programs using the :READ? command.
Example 6-5 isfor the ASCII transfer format and Example 6-6 is for the binary transfer
format. These programs are stored on the sample program disk under the filenames
“read_abas’ and “read_b.bas.”

These programs, when an external trigger is inputted and the measurement finishes, read
out the measurement status, measured primary parameter result, measured secondary
parameter result, and comparator sorting result (when the comparator function is ON) and
then display thisinformation.

The program of Example 6-5 is detailed below.

Line 60
Line 70
Lines 90 to 100

Lines 120 to 130

Lines 170 to 180

Line 200

Line 220

Lines 270 to 290

Sets the GPIB address.
Sets the data transfer format to the ASCII format.

Turns OFF the trigger system continuous startup and sets the trigger
mode to external trigger.

Reads out the ON/OFF state of the comparator function and assigns it
to the Comp_flag variable.

Executes the :READ? command, displays the message to prompt the
user to input an external trigger, and waits until the external trigger is
inputted and the measurement finishes.

If the Comp_flag valueis 1 (the comparator function is ON), reads out
the measurement status, measured primary parameter result, measured
secondary parameter result, and comparator sorting result.

If the Comp_flag valueis not 1 (the comparator function is OFF),
reads out the measurement status, measured primary parameter result,
and measured secondary parameter result.

Displays the measurement status, measured primary parameter result,
and measured secondary parameter result.

Line 310 If the Comp_flag value is 1 (the comparator function is ON), displays
the comparator sorting result.

Line 330 If the Comp_flag valueis not 1 (the comparator function is OFF),
displays “ Comparator : OFF.”
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Example 6-5 Reading out the measured result in ASCI| transfer format using the :READ? é

command (read_a.bas)

10 DI M Buf f $[ 9]

20 REAL Pri _para, Sec_para

30 | NTEGER Meas_stat, Conp

40 | NTEGER Conp_f | ag

50 !

60 ASSI GN @\gt 4288a TO 717

70 QUTPUT @Agt 4288a; " : FORM ASC"

80 !

90 QUTPUT @Agt 4288a;": | NI T: CONT OFF"

100 OQUTPUT @Agt 4288a; ": TRI G SOUR EXT"

110 !

120 OUTPUT @\gt 4288a; ": CALC: COVP?"

130 ENTER @Agt 4288a; Conp_f | ag

140 !

150 I Triggering and data read

160 !

170 QUTPUT @\gt 4288a; ": READ?"

180 PRI NT "Waiting for External Trigger!"

190 | F Conp_flag=1 THEN

200 ENTER @Agt 4288a; Meas_st at, Pri _para, Sec_par a, Conp
210 ELSE

220 ENTER @A\gt 4288a; Meas_st at, Pri _para, Sec_par a

230 END | F

240 !

250 | Display results

260 !

270 PRI NT USI NG "15A, X, D'; "Meas. status :", Meas_stat

280 PRI NT USI NG " 15A, X, SD. 5DE"; "Pri. paraneter:",Pri_para
290 PRI NT USI NG "15A, X, SD. 5DE"; "Sec. paraneter:", Sec_para

300 |F Conp_flag=1 THEN
310 PRI NT USI NG "15A, X, K" ; " Conpar at or ., Conp
320  ELSE

330 PRI NT USI NG "19A"; " Conpar at or . OFF"

340 END IF

350  END
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The program of Example 6-6 is detailed below.

Lines 50 to 60
Line 70
Lines 90 to 100

Lines 120 to 130

Lines 170 to 180

Lines 190 to 220
Line 240

Line 260

Line 280
Lines 320 to 340

Sets the GPIB address.
Sets the data transfer format to the binary format.

Turns OFF the trigger system continuous startup and sets the trigger
mode to external trigger.

Reads out the ON/OFF state of the comparator function and setsit to
the Comp_flag variable.

Executes the :READ? command, displays the message to prompt the
user to input an external trigger, and waits until the external trigger is
inputted and the measurement finishes.

Reads out the header part.

If the Comp_flag valueis 1 (the comparator function is ON), reads out
the measurement status, measured primary parameter result, measured
secondary parameter result, and comparator sorting result.

If the Comp_flag value is not 1 (the comparator function is OFF),
reads out the measurement status, measured primary parameter result,
and measured secondary parameter result.

Reads out the message terminator at the end of the data.

Displays the measurement status, measured primary parameter result,
and measured secondary parameter result.

Line 360 If the Comp_flag value is 1 (the comparator function is ON), displays
the comparator sorting resullt.

Line 380 If the Comp_flag value is not 1 (the comparator function is OFF),
displays “ Comparator : OFF.”
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Example 6-6 Reading out the measured result in binary transfer format using the :READ? é

command (read_b.bas)

10 DI M Buf f $[ 9], Di gi t $[ 1] , Read_f or n$[ 9] , Num of _byt e$[ 9]

20 REAL Pri _para, Sec_para

30 REAL Meas_st at, Conp

40 | NTEGER Conp_f | ag

50 ASSI GN @i nary TO 717; FORVAT OFF

60 ASSI GN @\gt 4288a TO 717

70 QUTPUT @Agt 4288a; ": FORM REAL"

80 !

90 QUTPUT @Agt 4288a;": | NI T: CONT OFF"

100 OQUTPUT @Agt 4288a; ": TRI G SOUR EXT"

110 !

120 OUTPUT @\gt 4288a; ": CALC: COVP?"

130 ENTER @Agt 4288a; Conp_f | ag

140 !

150 I Triggering and data read

160 !

170 PRI NT "Waiting for External Trigger!"
180 QUTPUT @\gt 4288a; ": READ?"

190 ENTER @Agt 4288a USI NG "#, A"; Buff $
200 ENTER @Agt 4288a USING "#, A";Digit$
210 Read_f or n="#, "&Di gi t $&" A"

220 ENTER @Agt 4288a US| NG Read_f or n$; Num of _byt e$

230 | F Conp_flag=1 THEN

240 ENTER @Bi nary; Meas_stat, Pri _par a, Sec_par a, Conp
250 ELSE

260 ENTER @Bi nary; Meas_stat, Pri _para, Sec_para

270 END | F
280 ENTER @A\gt 4288a USI NG "#, A"; Buf f $
I

290 !

300 | Display results

310 !

320 PRI NT USI NG "15A, X, D'; "Meas. status :", Meas_stat

330 PRI NT USI NG " 15A, X, SD. 5DE"; "Pri. paraneter:",Pri_para
340 PRI NT USI NG "15A, X, SD. 5DE"; "Sec. paraneter:", Sec_para

350  |F Conp_flag=1 THEN
360 PRI NT USI NG "15A, X, K" ; " Conpar at or ., Conp
370  ELSE

380 PRI NT USI NG "19A"; " Conpar at or . OFF"

390 ENDIF

400  END
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Trigger input timing when using :READ? command

You must input atrigger after execution of the :READ? command. Therefore, if you use
different controllers for outputting the trigger and executing the :READ? command, you
need to find out whether the :READ? command has been executed from the controller for
outputting the trigger in order to prepare the proper timing for trigger output (to trigger the
instrument after execution of the :READ? command).

You can obtain thisinformation from the/READY _FOR_TRIG signal of the handler
interface as shown in Figure 6-5.

Behavior of  READY_FOR_TRIG signal at execution of :READ? command

:READ? Trigger :READ? Trigger
executed input executed input

Meas.

4288A operation rtornal " Data | Disp. o
(when display ON) process €as.  loutputhp process

Trigger system
continuous start OFF
(:INIT:CONT OFF)

/READY_FOR_TRIG

Trig. Meas. Idle Trig. Meas.

Trigger system status  Idle watt watt

Trigger system
continuous start ON
(:INIT:CONT ON)

/READY_FOR_TRIG

Trigger system status ~ Trigger wait Meas. Trigger wait Meas.

4288ape011

If the :READ? command is executed when the trigger system isin theidle state, the
/READY_FOR_TRIG signal of the handler interface changes from HIGH to LOW after
completion of the internal processing following the reception of the command as shown in
Figure 6-5.

If the trigger system continuous startup is ON, the /READY _FOR_TRIG signal changes
from HIGH to LOW (the trigger system transitions to the trigger wait state instead of the
idle state) after the completion of measurement and display update as shown in Figure 6-5.
Asaresult, it is not possible to determine whether the :READ? command has actually
been executed. Therefore, you need to turn OFF the trigger system continuous startup
(execute the :INIT:CONT command on page 183 specifying OFF) in advance.

NOTE

In Figure 6-5, the :READ? command is executed after display is updated. In practice, you
may execute the :READ? command before or during display update provided that data
output has finished (after completion of the query of the previous :READ? command).
However, the internal processing is started after the completion of display update.

The 4288A normally updates display after data output as shown in Figure 6-5. However, if
readout of data stagnates due to the external controller, the 4288A may update display
before data output.
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Reading out results of several measurementsin batch (using data

buffer)

You can use the data buffer to temporarily store the results of several measurements and
then later read out these results in batch.

Data buffer types

There are three types of data buffers (buffers 1-3). Buffers 1 and 2 have the same function.

Buffer 3 has adifferent function as shown in the below table.

function is OFF

Buffers1and 2 Buffer 3
Maximum number of measurements
that can be fed 200 1000
3 dataitems: measurement 3 dataitems: measurement
When the ;
status, measured value of the status, measured primary
comparator

primary parameter or secondary
parameter”L, and comparator

Datato be fed
. o
for each sorting result 4 data items: measurement
mMessurement When the ’  th status, measured primary
comparator (Independent o QN/ OFF of the parameter value, measured
function is ON comparator function) secondary parameter value, and

parameter value, and measured
secondary parameter value

comparator sorting result

*1.Usethe :DATA:FEED command on page 173 to select the parameter to storeinto the
buffer from the primary or secondary parameters.
*2.When the comparator function is OFF, 11 isread oui.

Feed position

Datafed into the buffer is stored sequentially in the order of measurement. When the data
isread out, the feed position returns to the beginning of the buffer and storage newly starts

from the position of the first data set (Figure 6-6).

The feed position also returns to the beginning of the buffer in the following cases:

*  When you set up the number of measurementsto be fed into the data buffer

*  When you do not read out data and continue measurement after the maximum number
of measurementsthat can be fed into the data buffer isreached (in this case, the dataare
overwritten from the beginning and the previous data will be lost)
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Figure 6-6
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Sructure of data buffer

— Data set #1
) Data set #2
Specify size with
M :DATA:POINT command
(Buffer 1, 2: Max. 200 sets )
Buffer3 : Max. 1000 sets
— Data set #N
ﬁ Data structure of each set \
Buffer 3
Buffer 1, Buffer 2 When comparator OFF When comparator ON
Measurement status Measurement status Measurement status
Measured primary or Measured primary Measured primary
secondary parameter parameter parameter
Comparator sorting Measured secondary Measured secondary
result parameter parameter
Comparator sorting
Select primary or secondary parameter with result
\ DATA:FEED command /
4288ape014

Sep 1.

Sep 2.

Sep 3.

Sep 4.
Sep 5.

Sep 6.

Procedurefor use

Use the :DATA:POIN command on page 175 to set up the number of measurements you
want to feed into the data buffer.

When you use buffer 1 or buffer 2, use the : DATA:FEED command on page 173 to select
whether the parameter is fed from the primary or secondary parameter.

Usethe :DATA:FEED:CONT command on page 174 to make the setup feed the measured
result into the data buffer.

Execute the measurement for the number of times specified in Step 1.

Use the :DATA command on page 168 to read out the data temporarily stored in the data
buffer.

Repeat Steps 4 to 5.
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Example 6-7 shows a sample program to read out the measured result using the data buffer.
This program is stored on the sample program disk under the filename “data_buf.bas.”

This program executes measurement 50 times, reads out the results of the 50 measurements
in batch using data buffer 3, and then displays this information.

The program is detailed bel ow.

Lines 40 to 50
Line70

Line 90
Lines110to 120

Lines 140 to 150

Line170

Line 190

Lines 220 to 230

Lines270to 310
Lines 350 to 410
Lines 470 to 530

Lines 550 to 610

Sets the GPIB address.

Assigns the number of measurements to be fed into the data buffer (50
times) to the Point variable.

Sets the data transfer format to the binary format.

Turns ON the trigger system continuous startup and sets the trigger
mode to the GPIB trigger.

Reads out the ON/OFF state of the comparator function and assigns it
to the Comp_flag variable.

If the Comp_flag valueis 1 (the comparator function is ON), redefines
the size of the array data so that the number of dataitems for each
measurement is 4.

If the Comp_flag value isnot 1 (the comparator function is OFF),
redefines the size of the array data so that the number of dataitemsfor
each measurement is 3.

Sets the number of measurements to be fed into the data buffer to
‘Point’ and makes the setup feed the measured result into the data
buffer.

Repeats the measurement until data buffer 3 becomes full.
Reads out data buffer 3.

If the Comp_flag value is 1 (the comparator function is ON), displays
the measurement status, measured primary parameter value, measured
secondary parameter value, and comparator sorting result.

If the Comp_flag value isnot 1 (the comparator function is OFF),
displays the measurement status, measured primary parameter value,
and measured secondary parameter value.

Reading out measured result using data buffer (data_buf.bas)

10 DMBuf f$[9],Di git$[ 1], Read_forn$[ 9], Num of byt e$[ 9], | ng$[ 50]
20 REAL Dat a(1:1000, 1: 4)
30 I NTEGER Poi nt, Conp_f | ag, Cond_r eg

40 ASSI GN @i nary TO 717; FCRVAT CFF

70 Poi nt =50

80 !

50 ASSI GN @gt 4288a TO 717
!

90 dJTPUT @gt 4288a; " : FCRM REAL"
!

110  QUTPUT @gt4288a;": 1N T: OONT ON'

120 QUTPUT @\gt 4288a; ": TR G SCUR BUS'
!

140 dJTPUT @gt 4288a; " : CALC. COWP?"
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150 ENTER @\gt 4288a; Conp_f | ag

160 | F Conp_flag=1 THEN

170 RED M Dat a( 1: Poi nt, 1: 4)

180 ELSE

190 REDI M Dat a( 1: Poi nt, 1: 3)

200 END I F

210 !

220 QUTPUT @\gt 4288a; ": DATA: PO N BUF3, "; Poi nt

230 QUTPUT @\gt 4288a; " : DATA: FEED: CONT BUF3, ALW

240 !

250 I Triggering

260 !

270 REPEAT

280 QUTPUT @\gt 4288a;": TRI G'

290 QUTPUT @\gt 4288a; " : STAT: CPER COND?"

300 ENTER @\gt 4288a; Cond_r eg

310 UNTI L BI T(Cond_r eg, 10)

320 !

330 I Data reading

340 !

350 QUTPUT @\gt 4288a; " : DATA? BUF3"

360 ENTER @\gt 4288a USI NG "#, A"; Buff $

370 ENTER @\gt 4288a USING "#, A";Digit$

380 Read_forn$="#, "&Di gi t $&" A"

390 ENTER @\gt 4288a US| NG Read_f or n$; Num of _byt e$

400 ENTER @i nary; Dat a(*)

410 ENTER @\gt 4288a USI NG "#, A"; Buff $

420 !

430 | Dsplay results

440 !

450 CLEAR SCREEN

460 | F Conp_flag=1 THEN

470 I mg$="4D, 3X, D, 4X, MD. 4DE, 2X, MD. 4DE, 2X, 2D'

480 PR NT "[ MEASUREMENT and BI N SORT RESULT]"

490 PRINT " St at us Pri Sec Bl N'
500 L N L e "
510 FCR 1 =1 TO Poi nt

520 PRINT USING I ng$; |, Data(l, 1), Data(l,2), Data(l, 3), Data(l, 4)
530 NEXT |

540 ELSE

550 I ng$="4D, 3X, D, 4X, MD. 4DE, 2X, MD. 4DE"

560 PR NT "[ MEASUREMENT RESULT]"

570 PRI NT " St at us Pri Sec

580 PRINT M em e e e "
590 FCR 1 =1 TO Poi nt

600 PRINT USING I ng$;1,Data(l, 1), Data(l, 2), Data(l, 3)
610 NEXT |

620 END I F

630 END

78 Chapter 6



Reading Out Measured Result
Reading out measurement signal level monitor result

Reading out measurement signal level monitor result

To read out measurement signal level monitor result, use the following command:

« :DATA? {IMON|VMON} on page 171

Example 6-8 shows a sample program to read out the measurement signal level monitor
result. This program is stored on the sample program disk under the filename

“Ivl_mon.bas.”

This program turns ON the measurement signal level monitor function, performs
measurement once, and reads out and displays the measurement signal level monitor result.

The program is detailed below.

Line 40
Line 50
Lines 70 to 80

Line 90

Lines 110to 120

Lines 160 to 200

Lines 240 to 250

Lines 260 to 270

Lines 290 to 300
Lines 310to 320
Lines 360 to 410

Sets the GPIB address.
Sets the data transfer format to the ASCII format.

Turns ON the measurement signal level current & voltage monitor
function.

Makes the setup display the measurement signal level monitor resultin
the instrument setup display area.

Turns ON the trigger system continuous startup and sets the trigger
mode to GPIB trigger.

Makes the setup generate an SRQ when measurement finishes and
clears the status byte register and operation status event register.

Sets the branch destination of the SRQ interrupt and enables the SRQ
interrupt.

Triggers the measurement through GPIB and waits for the completion
of measurement.

Reads out the voltage monitor value of the measurement signal level.
Reads out the current monitor value of the measurement signal level.

Converts the voltage monitor value and current monitor value of the
measurement signal level into mV and pA, respectively, and displays
them.
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Reading out the measurement signal level monitor result (Ivl_mon.bas)

10 DI M Buf f $[ 9]

20 REAL V_non, | _non

30 !

40 ASSI GN @Agt 4288a TO 717

50 QUTPUT @\gt 4288a; ": FORM ASC"

60 !

70 OQUTPUT @Agt 4288a; ": CALC3: MATH: STAT ON'
80 OQUTPUT @Agt 4288a; ": CALCA: MATH: STAT ON'
90 QUTPUT @Agt 4288a; ": DI SP: TEXT2: PAGE 4"
100 !

110 QUTPUT @A\gt 4288a; ": 1 NI T: CONT ON'

120 QUTPUT @\gt 4288a; ": TRI G SOUR BUS"

130 !

140 I SRQ setting

150 !

160 QUTPUT @\gt 4288a; ": STAT: OPER ENAB 16"
170 QUTPUT @\gt 4288a; "* SRE 128"

180 QUTPUT @\gt 4288a; "*CLS"

190 OQUTPUT @Agt 4288a; " * OPC?"

200 ENTER @A\gt 4288a; Buff $

210 !

220 I Triggering and | evel nonitor data read
230 !

240 ON I NTR 7 GOTO Meas_end

250 ENABLE | NTR 7; 2

260 QUTPUT @Agt 4288a;": TRI G'

270 Meas_wait: GOTO Meas_wait

280 Meas_end: OFF INTR 7

290 QUTPUT @\gt 4288a; ": DATA? VMON'

300 ENTER @A\gt 4288a; V_non

310 QUTPUT @\gt 4288a; ": DATA? | MON'

320 ENTER @Agt 4288a; | _non

330 !

340 ! Display results

350 !

360 I F V_non<9. 9E37 THEN

370 PRI NT USI NG "8A, 6D. 3D, 3A"; "Vol tage: ", V_nmon*1. E+3," nV'
380 PRI NT USI NG "8A, 6D. 3D, 3A";"Current:", | _mon*1. E+6," UuA"
390 ELSE

400 PRI NT "Overl oad!"

410 END I F

420 END
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Sorting Based on M easured Result
(Comparator Function)

This chapter describes how to use the comparator function to perform sorting based on the
measured result.
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Setting Up Comparator Function

Turning ON/OFF comparator function
To enable/disable the comparator function, use the following command.

e CALC:COMP on page 134
Setting up limit range

Clearing (resetting) limit range

You can clear the ON/OFF state and the lower and upper limit values of all limit ranges
(BIN1to BIN9 and the secondary parameter limit range) and the ON/OFF state of AUX
BIN to recover the factory-shipped default values (refer to Table D-1, “Initial settings,
settings that can be saved/recalled, settings that can be backed up,” on page 259).

To clear the limit ranges, use the following command.

e :CALC:COMP:CLE on page 136

Selecting limit range designation method

You can select the designation method of the primary parameter limit ranges (BIN1 to
BIN9) from the following three modes:

NOTE

Mode Description
Absolute mode Designation using the absolute value
Absolute tolerance mode Designation using the Designation using the absolute
relative value (deviation | ygye'l
from the reference value)
Percent tolerance mode Designation using the percentage of
the reference value 2

*1.Boundary value - reference value
*2.((Boundary value - reference value)/reference value)x 100

Only the absolute mode can be used as the designation method of the secondary parameter
limit range.

To select the designation method, use the following command.

e :CALC:COMP:MODE on page 141

To set up the reference value for the absol ute tol erance mode or percent tolerance mode,
use the following command.

e :CALC:COMP:PRIM:NOM on page 144
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Turning ON/OFF limit range

To turn ON/OFF the primary parameter limit range (BIN1 to BIN9), use the following
command.

* :CALC:COMP:PRIM:BIN{1-9}:STAT on page 143

Only BINs set to ON with the above command become the targets of sorting judgment. In
other words, even if the measured result falls within the limit range of a BIN set to OFF, it
will not be sorted to that BIN.

To turn ON/OFF the secondary parameter limit range, use the following command.

¢ :CALC:COMP:SEC:STAT on page 146

If you specify OFF with the above command, no sorting judgment is made for the
measured result of the secondary parameter. The comparator sorting judgment result is
determined only on the basis of the measured primary parameter result.
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To set the lower limit value and upper limit value of the primary parameter limit range
(BIN1 to BIN9), use the following command.

« :CALC:COMP:PRIM:BIN{1-9} on page 142

To set the lower limit value and upper limit value of the secondary parameter limit range,
use the following command.

» :CALC:COMP:SEC:LIM on page 145

NOTE If you set the upper limit value to a value equal to or less than the lower limit value, no
limit range is used. Doing this would be equivalent to setting the limit range to OFF.

Asshown in Figure 7-1, “ Sorting judgment flow,” on page 87, the sorting judgment is
performed inincreasing order of BIN number. Therefore, when the limit ranges of two
BINs overlap, the result is sorted to the BIN with the smaller number.

For the tolerance mode, the reference value does not need to be within the limit range
(between the lower limit value and upper limit value).

Gaps are allowed between the limit ranges.
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Sorting Based on Measured Result (Comparator Function)
Setting Up Comparator Function

Turning ON/OFF AUX BIN function
To turn ON/OFF the AUX BIN function, use the following command.

e CALC:COMP:AUXB on page 135

Depending on the ON/OFF state of the AUX BIN function, the sorting result when the
value of the secondary parameter exceeds the limit range varies as shown in Table 7-1.

Sorting result when measured secondary parameter value exceeds limit range

Primary parameter sorting result AUX BIN function Sorting result
OFF OUT_OF_BINS
One of BIN1 to BIN9
ON AUX_BIN
Not sorted to any BIN Not applicable OUT_OF BINS

Setting up condition to make a beep sound

You can select the condition that produces a beep sound based on the comparator sorting
judgment result from the following:

« Beep when the sorting judgment result isOUT_OF BINSor AUX_BIN
* Beep when the sorting judgment result is BIN1 to BIN9

To set the condition that makes a beep sound, use the following command.

¢ :CALC:COMP:BEEP:COND on page 136

You can also disable the beep sound. To turn ON/OFF the beep, use either of the following
commands (they have the same function).

e :CALC:COMP:BEEP on page 135
e :SYST:BEEP:STAT on page 191
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Rejecting Excessively Low Measured Results (Low C reject function)

NOTE

Re ecting Excessively Low Measured Results (Low C reject
function)

Turning ON/OFF Low C rgect function
To turn ON/OFF the Low C reject function, use the following command.

e :CREJ on page 166

You can detect an excessively low (equal to or less than the preset boundary value)
measured result of the primary parameter value (Cp or Cs) as Low C (abnormal
measurement status) by turning ON the Low C reject function.

When the comparator function is ON, the sorting judgment is performed normally even if
Low C isdetected. However, the sorting judgment result displayed on the screenisLOWC
and, on the handler interface, the/LOW_C_REJECT signal becomes active (LOW) in
addition to the sorting judgment signal.

Setting limit (range boundary values) of Low C regject function

To set the limit (boundary values of the range in which Low C is detected) of the Low C
reject function, use the following command.

¢ :CREJ:LIM on page 167
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Table 7-2

Sorting Based on Measured Result (Comparator Function)
Reading Out Sorting Judgment Result

Reading Out Sorting Judgment Result

You can read out the sorting judgment result (readout value) along with the measured result
by the comparator function according to the correspondencesin Figure 7-1. To do this, use
the following commands.

* *TRG on page 128
e FETC? on page 181
* READ? on page 186

The comparator sorting result is read out as an integer between 0 and 11, as shown in the
table below.

Relationship between comparator sorting result and readout value

Readout value Compar ator sorting result
0 OUT_OF BINS
1 BIN1
2 BIN2
3 BIN3
4 BIN4
5 BINS
6 BING
7 BIN7
8 BIN8
9 BIN9
10 AUX_BIN
1 Cannot be sorted (an overload is detected).

To display the comparator sorting result in the left side of the instrument setup display area,
use the following command to select the comparator sorting result display page (page
number: 6).

* DISP:TEXT2:PAGE on page 179
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Figure7-1

Sorting Based on Measured Result (Comparator Function)

Sorting judgment flow

Reading Out Sorting Judgment Result

Sorting start

Sort primar
parameter for

OUT or OFF

ort primary
parameter for
IN2

OUT or OFF

Sort primary
parameter for

OUT or OFF

BIN1 - BIN9
all OFF

leasured primary
parameter is smaller thga
in.lower limj

{ Sorting done
Upper row: BIN1
Lower row: none

\_GPBout: 1/

{ Sortingdone
Upper row: OUT
Lower row: SREJ

\_GPIBout. 0/

{ Sortingdone
Upper row: AUX
Lower row: SREJ

\_GPIBout. 10 /

IN or OFF

Sorting done )
Upper row: BIN2
Lower row: none
\.GPlBout 2 J

Sorting done )
Upper row: OUT
Lower row: SREJ
\_GPBout. 0 /

Sorting done

Upper row: AUX
Lower row: SREJ
\_GPIBout. 10/

IN or OFF

Sort secondar

( Sorting done \
Upper row: BIN9
Lower row: none

\ GPBout: 9/

( Sorting done \
Upper row: OUT
Lower row: SREJ

\ GPIBout. 0/

Sorting done )

x| Upper row: AUX
Lower row: SREJ

\ GPIBout. 10 /

IN or OFF

AUX BIN

ON

Sorting done
Upper row: OUT
Lower row: PLO
GPIB out: 0

Sorting done
Upper row: OUT

Lower row: PHI
GPIB out: 0
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Sorting Based on Measured Result (Comparator Function)
Reading Out Sort Count Of Each Bin (BIN count function)

Reading Out Sort Count Of Each Bin (BIN count function)

Turning ON/OFF BIN count function
To turn ON/OFF the BIN count function, use the following command.

e :CALC:COMP:COUN on page 137

You can count the number of DUTSs sorted into each BIN by turning ON the BIN count
function. The maximum value of the count is 999999. If this value is exceeded, the count
does not continue to increase but remains at 999999 (does not return to 0).

When the MULTI compensation function is ON (set to ON with : CORR:MULT command
on page 161), a channel-by-channel count is performed in addition to the normal count
(total of all the channels).

Reading out BIN count value

To read out the BIN count value, use the following commands:

e :CALC:COMP:COUN:DATA? on page 138
e CALC:COMP:COUN:OVLD? on page 140

To read out the BIN count value for each channel when the MULTI compensation function
is ON, use the following commands:

¢ CALC:COMP:COUN:MULT:DATA? on page 139
¢ :CALC:COMP:COUN:MULT:OVLD? on page 140

Clearing (resetting) the BIN count value
To clear al of the BIN count values (initialize to 0), use the following command.

e :CALC:COMP:COUN:CLE on page 137
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Sorting Based on Measured Result (Comparator Function)
Sample Program

Sample Program

Example 7-1 shows a sample program of the BIN sort function. This program is stored on
the sample program disk under the filename “bin_sort.bas’.

This program sets up the limit ranges as shown in the below table, performs measurement
50 times, and then reads out and displays the measured result and comparator sorting result
for each measurement. Then, it reads out and displays the sort count for each BIN after the

completion of all measurements. RN
o=z
25¢
Lower limit value Upper limit value 2 0 =3
Q= =
= 0 (@]
BIN1 -1% 1% Sow
2o
BIN2 -2% 2% 5682
ac
= =0
BIN3 -3% 3% g8 5
Secondary parameter 0 0.1

The program is detailed below:
Line 60 Sets the GPIB address.

Lines80to 100  Assignsthe settings of the primary parameter (Cp), secondary
parameter (D), and measurement range (1 nF) to the Pri$, Sec$, and
Range$ variables, respectively.

Lines120t0 130 Assignsthe limit range designation method (percent tolerance mode)
and reference value (1 nF) to the Mode$ and Nom variables,
respectively.

Lines140t0220 Assignsthelower limit values and upper limit values of BIN1to BIN3
totheL_lim(*) and U_Lim(*) variables, respectively.

Lines230t0 250 Assignsthe lower limit value and upper limit value of the secondary
parameter limit rangetotheL_lim_sec and U_lim_sec variables,
respectively.

Lines270t0290 Assignsthe ON/OFF state of the AUX BIN function, the ON/OFF
state of the Low C reject function, and the limit (10%) to the Aux$,
Low_c re$, and Low_c_rej_lim variables, respectively.

Line 310 Resets the instrument.

Lines350t0 370  Setsthe primary parameter, secondary parameter, and measurement
range to Pri$, Sec$, and Range$, respectively.

Lines410t0420 Setsthelimit range designation method and reference value to Mode$
and Nom, respectively.

Lines430t0460  Setsthelower limit values and upper limit values of BIN1 to BIN3 to
L_lim(*) and U_Lim(*), respectively, and turns ON BIN1 to BINS.

Lines470t0490 Turns OFF BIN4 to BINO.

Lines500t0510  Setsthelower limit value and upper limit value of the secondary
parameter limit rangeto L_lim_sec and U_Lim_sec, respectively, and
turns ON the secondary parameter limit range.
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Sample Program

Lines530t0 550  Setsthe ON/OFF state of the AUX BIN function, the ON/OFF state of
the Low C reject function, and the limit of the Low C reject function to
Aux$, Low_c rej$, and Low_c_rej_lim.

Lines560t0 570 Turns ON the comparator function and sets the instrument to display
the comparator sorting result in the instrument setup display area.

Line 610 Sets the trigger mode to the GPIB trigger.
Lines650t0680 Turns ON the BIN count function and clears the count values.

Lines730to 760  Setstheresult display format to the Img$ variable and displaysthetitle
section of the result display.

Lines770t0 810 Repeats 50 times the operation of triggering the instrument, reading
out the measured result, and displaying the result according to the
Img$ format.

Lines820t0 850 Reads out the BIN count values.
Lines860t0 950 Displaysthe read out BIN count values.
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Sorting Based on Measured Result (Comparator Function)
Sample Program

Example 7-1 Sorting using comparator function (comprtr.bas)
10 DI M Pri$[9], Sec$[ 9], Range$[ 9], Mode$[ 9], Aux$[ 9], Low_c_rej $[ 9]
, | ng$[ 50]
20 REAL Nom L_linm(1:3),U lim1:3),L_Ilimsec,U_|imsec
30 REAL Low c_rej _|imPri_para, Sec_para
40 | NTEGER 1, Meas_st at, Conp, Bin(1: 11), Ovld
50 !
60 ASSI GN @Agt 4288a TO 717
70 !
80 Pri $="CP"
90 Sec$="D"
100 Range$="1NF"
110 !

120 Mode$=" PCNT"
130 Nonel. E-9

140 I-- [BIN1] --
150 Llim1l)=-1.0
160 Uliml)=1.0
170 I-- [BIN2] --
180 LIlim2)=-2.0
190 ulinm2)=2.0
200 I-- [BIN3] --
210 L1im3)=-3.0
220 Ulim3)=3.0
230 I-- [Sec] --
240 L_limsec=0.
250 Ulimsec=.1
260 !

270 Aux$="ON'

280 Low c_rej $="ON
290 Low c_rej_lim10.0

1Nsay painses|y
uo paseg bBuilos

~
O
o
3

o
Q
=
Q
—
o
-
M
o
>
Q
=
o
>

~

300 !

310 OUTPUT @\gt 4288a; ": SYST: PRES"
320 !

330 I Measurenent Condition Setting
340 !

350 QUTPUT @A\gt 4288a; ": CALCL: FORM "&Pri $

360 QUTPUT @A\gt 4288a; ": CALC2: FORM " &Sec$

370 OUTPUT @A\gt 4288a; ": RANG " &Range$

380 !

390 I Comparator Setting

400 !

410 OQUTPUT @Agt 4288a; ": CALC. COVP: MODE " &\vbde$
420 OUTPUT @Agt 4288a; ": CALC: COVP: PRI M NOM " ; Nom
430 FOR 1=1 TO 3

440 OQUTPUT @Agt 4288a; ": CALC: COMP: PRI M BI N' &VALS$( 1) & "; L_liml)
;",";U_|irT(|)

450 QUTPUT @\gt 4288a; ": CALC: COVP: PRI M BI N' &VAL$( 1) &": STAT ON'

460 NEXT 1

470 FOR 1=4 TO 9

480 OQUTPUT @\gt 4288a; ": CALC: COVP: PRI M BI N' &VALS$( 1) &' : STAT OFF"
490 NEXT |

500 OUTPUT @Agt 4288a;": CALC. COWP: SEC. LIM"; L_limsec;",";U lims
ec

510 QUTPUT @\gt 4288a; ": CALC: COVP: SEC: STAT ON'

520 !
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530 OUTPUT @Agt 4288a; ": CALC. COWP: AUXB " &Aux$
540 QUTPUT @Agt4288a;": CREJ "&Low c_rej $
550 OUTPUT @Agt 4288a;": CREJ:LIM"; Low c_rej_lim
560 OQUTPUT @\gt 4288a; ": CALC. COVP ON'
570 QUTPUT @\gt 4288a; ": DI SP: TEXT2: PAGE 6"
580 !
590 I Trigger setting
600 !
610 OUTPUT @Agt 4288a; ": TRI G SOUR BUS"
620 !
630 ! Bin count setting
640 !
650 OUTPUT @Agt 4288a; ": CALC: COVP: COUN ON'
660 OQUTPUT @Agt 4288a; ": CALC. COVMP: COUN: CLE"
670 OQUTPUT @Agt 4288a; " * OPC?"
680 ENTER @Agt 4288a; Buf f $

!

690 !

700 I Measur enent

710 !

720 CLEAR SCREEN

730 I ng$="3D, 3X, D, 4X, MD. 4DE, 2X, MD. 4DE, 2X, 2D"

740 PRI NT " [ MEASUREMENT and BI N SORT RESULT]"

750 PRI NT " St at us "&Pri $&" " &Sec$&" BI N'
760 [ N I i R "

770 FOR I =1 TO 50

780 QUTPUT @Agt 4288a; " * TRG'

790 ENTER @Agt 4288a; Meas_st at, Pri _para, Sec_par a, Conp
800 PRI NT USING I ng$; |, Meas_st at, Pri _para, Sec_par a, Conp
810 NEXT |

820  OUTPUT @\(gt4288a;": CALC: COVP: COUN: DATA?"
830  ENTER @\gt 4288a; Bi n(*)

840  OUTPUT @\gt4288a;": CALC: COMP: COUN: OVLD?"
850  ENTER @Ggt 4288a; Ovl d

860 | ng$="2X, 17A, 5D’

870  PRINT "[BIN COUNT RESULT]"

880 PRINT" BIN Count "

890  PRINT " cscomcmcmceaoacaaoo "

900 FOR =1 TO 9

910 PRI NT USI NG | ng$; "Bl N' &AL$(1) & : ", Bin(1)
920  NEXT |

930 PRI NT USI NG I ng$; "OUT OF BINS:", Bi n(10)
940 PRI NT USI NG | ng$; "AUX BI N ", Bi n(11)

950 PRINT USI NG I ng$; "OVLD: ", Ovl d

960 !

970 END
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Avoiding Mistakes Related to Work and
Daily Checks

This chapter describes how to avoid simple mistakes related to work, how to detect the
occurrence of an error, and how to execute the self-test.
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NOTE

Avoiding Mistakes Related to Work and Daily Checks
Avoiding Mistakes Related To Work

Avoiding Mistakes Related To Work

Avoiding improper input from the front panel (key lock function)

When you do not need to operate the keys on the front panel, you can disable entry from
the front panel keys (key lock function) to avoid improper input due to touching the front
panel keys accidentally.

To turn ON/OFF the key lock function, use the following command.

e :SYST:KLOC on page 193

If you lock the keys through GPIB, the [Lcl] key is disabled and you cannot clear the
remote mode. Therefore, to clear the remote mode, you must first unlock the keys through
GPIB.

Avoiding mistakesrelated to work when obtaining compensation data

By confirming that the datais measured properly, you can avoid careless mistakes related
to work when measuring data for OPEN/SHORT/LOAD compensation (for example,
setting up the OPEN state and SHORT state inversely).

For details, refer to “ Avoiding work-related mistakes in measuring compensation data’ on
page 37.
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Detecting the occurrence of an error

Using error queue

The error queue contains the error number and error message of an error that has occurred.
By reading out the contents of the error queue, you can find out which error has occurred.
To read out the contents of the error queue, use the following command.

* :SYST:ERR? on page 192

You can use the error queue in the following ways.

1. Youcan useit to make abranch for error handling in your program. When you read out
the contents of the error queue, 0 and “No error” are read out as the error number and
error message if no error has occurred. This result helps you to determine whether an
error has occurred and to make the branch of your program’s flow. You can also use it
to restrict error handling to the occurrence of a specific error. However, it is difficult to
use this method to perform processing during the occurrence of an error.

2. You can useit to investigate the kind of error that has occurred when an error is
detected by using SRQ and other means. Refer to the sample program in Example 8-1.

Using statusreport system

You can detect the status of the 4288A by using the status register. This section describes
how to detect the occurrence of an error by using the status register. For information on the
entire status report system (for example, information on each bit of the status register),
refer to Appendix C, “ Status Reporting System,” on page 247.

The occurrence of an error isindicated by the standard event status register. An SRQ
(service request), which is useful for detecting the occurrence of an error in your program,
uses the information indicated by this register.
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To detect the end of sweep with an SRQ, use the following commands.

* *SRE on page 127
* *ESE on page 124

The procedure is given below.

Sep 1. Set the 4288A to generate an SRQ if one of the error occurrence bits of the standard event
status register isset to 1.

Sep 2. Perform interrupt handling in the program when SRQ occurs.
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Figure 8-1 SRQ generation sequence (when an error occurs)

Enable

Service Request

Service

Request SRQ

Generation

Register

Standard Event Status

RQS| Register Summary Status Byte Register
128 64 32 18 8 4 2 1
Standard Event
Status Enable Register
Lo T o1 I I I ] 0 [ O J-esee0
? ? (60=4+8+16+32)
7 6 Is) 4 3 2 1 0
Command | Execution Device Query
Error Error Error Error
128 64 32 16 8 4 2 1

4288ape015

Sample program

Example 8-1 shows a sample program to detect the occurrence of an error using SRQ. This
program is stored on the sample program disk under the filename “srq_err.bas’.

This program sets up SRQ, intentionally sends a nonexistent command for the 4288A to
generate an error, and performs error handling. In the error handling, the program checks
which error has occurred, displays the error number and error message, and displays the
“PROGRAM INTERRUPT” message.

Line 40
Lines60 to 70

Lines 80 to 100

Lines 120 to 130

Lines 140 to 190

Lines 220 to 230

Lines 240 to 260

Line 280

Sets the GPIB address.

Enablesbit 2, bit 3, bit 4, and bit 5 of the standard event status register
and sets bit 5 of the service request enable register to 1.

Clears the status byte register, standard event status register, and error
queue.

Sets the branch destination of the SRQ interrupt and enables SRQ
interrupt.

Selects the primary parameter and secondary parameter. However,
because the command for the secondary parameter iswrong, an error
ocCurs.

Processing when an error occurs. Reads out the error number and error
message of the error that has occurred.

Displaysthe“Error occurred!!” message, error number, error message,
and “PROGRAM INTERRUPT!!” message.

Displaysthe “PROGRAM DONE" Message. Notice that this message
is not displayed unless you correct and execute the secondary
parameter selection command.
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Example 8-1 Error occurrence detection using SRQ (srq_err.bas)
10 DI M Buf f $[ 9], Err _nes$[ 50]
20 | NTEGER Err_no
30 !

40 ASSI GN @\gt 4288a TO 717
50 !

60 QUTPUT @Agt 4288a; " *ESE 60"
70 QUTPUT @Agt 4288a; "* SRE 32"
80 QUTPUT @Agt 4288a; "*CLS"

90 QUTPUT @Agt 4288a; " * OPC?"
100 ENTER @Agt 4288a; Buf f $

110 !

120 ON INTR 7 GOTO Err_proc

130 ENABLE | NTR 7; 2

140 QUTPUT @\gt 4288a; ": CALCL: FORM CS"'

150 PRI NT "Primary Parameter Setting: Cs"
160 OQUTPUT @Agt 4288a; ": CALC2: FOR Q'

170 PRI NT "Secondary Paraneter Setting: Q@
180 OUTPUT @Agt 4288a; " * OPC?"

190 ENTER @Agt 4288a; Buf f $

200 GOTO Ski p_err_proc

210 Err_proc: OFF INTR 7

220 OQUTPUT @Agt 4288a; "; : SYST: ERR?"

230 ENTER @Agt 4288a; Err_no, Err_nes$

240 PRI NT "Error occurred!!"

250 PRINT " No:";Err_no, "Description: "&Err_nes$
260 PRI NT " PROGRAM | NTERRUPT! ! "

270 GOTO Prog_end

280 Skip_err_proc: PRINT "PROGRAM DONE. "

290 Prog_end: END
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Daily Checks (executing the self-test)

|
Daily Checks (executing the self-test)
The 4288A has a self-test function that consists of an internal test and an external test.
Internal test
To execute the internal test, use the following command.
e *TST? on page 129
When you execute the above command, one of the error codes shown in Table 8-1 may be
displayed after the completion of the test.
NOTE If the instrument has passed all of the tests, O isread out. If several errors are detected
simultaneously, the sum of their error numbersis read out.
Table 8-1 Self-test items
Test item Description of test Error
code
Checksthat the data bus of RAM is connected properly and
RAM . 1
thereis no faulty memory cell.
Boot ROM Checks that the checksum of the boot ROM s correct. 2
Flash ROM Checks that the checksum of the flash ROM is correct. 4
I Checks that the checksum of the calibration data (factory
Calibration data calibration data) in EEPROM is correct. 8
Checks that the checksum of the compensation datain
Compensation data EEPROM iscorrect. Evenif the test fails, the compensation 16
datais not initialized.
A/D converter Checks that the A/D converter operates properly. 32
Checks that the instrument setup valuesin backup memory
Backup RAM (RAM) are proper. Evenif thetest fails, the instrument setup 64
values are not initialized.
External test
To execute the external test, use the following command.
e :SYST.TEST? on page 194
NOTE Before executing the command, connect the 42090A to the UNKNOWN terminal of the
4288A (or directly connect between Loyg and Lpgt and between Hoyr and Hpg with
BNC cables).
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Sample program

Example 8-1 shows a sample program to execute the self-test. This program is stored on
the sample program disk under the filename “ selftest.bas”.

This program executes the self-test and displays the result.

Line 30 Sets the GPIB address.
Lines50to 70 Executes the self-test and reads out the result.
Line 100 If the error code is O, displaysthe“ALL TEST PASS’ message.

Lines120to 320 If the error codeisnot O, displays the test item that has failed.

Example 8-2 Executing the self-test (selftest.bas)
10 | NTEGER Resul t
20 !
30 ASSI GN @\gt 4288a TO 717
40 !
50 PRI NT "Now testing..."
60 OQUTPUT @\gt 4288a; " * TST?"
70 ENTER @Agt 4288a; Resul t
80 ! »
90 | F Resul t=0 THEN = 5
100 PRINT "ALL TEST PASS" %5
110 ELSE Sa
120 | F BI T(Resul t, 0) =1 THEN =3
130 PRI NT "TEST FAIL: RAW 2 =
140 END | F o5
150 | F BI T(Resul t, 1) =1 THEN vy
160 PRI NT "TEST FAIL: Boot ROM' <
170 END | F Qx
180 | F BI T(Resul t, 2) =1 THEN o5
190 PRI NT "TEST FAIL: Flash ROV 583
200 END | F
210 | F BI T(Resul t, 3)=1 THEN
220 PRI NT "TEST FAIL: Factory Cal. Data"
230 END | F
240 | F BI T(Resul t, 4) =1 THEN
250 PRI NT "TEST FAIL: Conpensati on Data"
260 END | F
270 | F BI T(Resul t,5)=1 THEN
280 PRI NT "TEST FAIL: A/D Converter"
290 END | F
300 | F BI T(Resul t, 6) =1 THEN
310 PRI NT "TEST FAIL: Back-up RAM
320 END | F
330 END | F
340 END

Chapter 8 99



Avoiding Mistakes Related to Work and Daily Checks
Daily Checks (executing the self-test)

100 Chapter 8



©
5
—_
0
Qe
3_‘
- @
° 3
=]
8!—"
=P
%'C_’
=
28
o
5
7

M easurement Applications (Sample
Programs)

This chapter contains sample programs for both basic measurement and measurement
using a system integrated with the handler/scanner interface.
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NOTE

Measurement Applications (Sample Programs)
Basic Capacitor Measurement

Basic Capacitor M easurement

Example 9-1 shows a sample program to measure a capacitor using the test fixture. This
program is stored on the sample program disk under the filename “meas fxt.bas’.

This program performs measurement in the same way as the procedure given in Chapter 4
of the Operation Manual, in the section called “Learning Basic Measurement Procedure.”
When you start this program, the message “ Connect Test Fixture, then Push [Enter] key” is
displayed. Connect the test fixture suitable for the shape of the capacitor you want to
measure to the Agilent 4288A and press the [Enter] key.

“Set Open-Connection” is displayed. Bring the test fixture to the state for OPEN
measurement and press the [y] key and [Enter] key in this order. The OPEN compensation
datais measured. Then, “Set Short-Connection” is displayed. Measure the SHORT
compensation datain the same way.

For how to use the test fixture (for example, the states for the OPEN/SHORT
measurement), refer to the operation manual of the test fixture.

When measurement of the compensation datais finished, “ Set DUT, then Push [Enter]
key” is displayed. Attach a capacitor to the test fixture and then press the [Enter] key. The
measurement is performed and the result is displayed.

After the result is displayed, “Once more? [Y]es/[N]o” is displayed. If you want to make
the measurement again or measure another DUT, press the [y] key and [Enter] key in this
order. If you want to finish measurement, press any key other than the [y] key and [Enter]
key in this order.

The program is detailed below.
Line 60 Sets the GPIB address.

Lines 80 to 120 Assigns the setups of the primary parameter (Cp), secondary
parameter (Q), measurement signal frequency (1 MHz), measurement
signal level (0.5V), and cable length (0 m) to the Pri$, Sec$, Freqg, Lvl,
and Cbl variables, respectively.

Lines 140to 150  Prompts the user to connect the test fixture and waits for the user to
press the [Enter] key after the connection.

Line 170 Resets the instrument.

Lines190t0 230 Setsthe primary parameter, secondary parameter, measurement signal
frequency, measurement signal level, and cable length to Pri$, Sec$,
Freq, Lvl, and Cbl.

Lines250t0280 Usesthe FNCompen sub-program to measure OPEN/SHORT
compensation data. For the FNCompen sub-program, refer to the
description in Example 4-1 on page 40.

Lines300t0 310  Setsthetrigger mode to the GPIB trigger and turns ON the trigger
system successive startup.

Lines340t0 350 Promptsthe user to connect the DUT and waits for the user to pressthe
[Enter] key after the connection.

Lines360to 370  Triggersthe instrument and reads out the measured result.
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Lines410to480 Displaysthe measured result.

Lines500t0510 Promptsthe user to enter decision on whether to make the
measurement again. If the user pressesthe[y] and [Enter] keys, returns
to the DUT connection stage and repeats the measurement.

Example 9-1 Capacitor measurement using test fixture (meas_fxt.bas)
10 DM Pri$[9], Sec$[ 9], | np_char $[ 9]
20 REAL Freq, Lvl,Pri_res, Sec_res
30 I NTEGCER bl , Resul t, Meas_st at
40 CLEAR SCREEN
50 !
60 ASS| GN @\gt 4288a TO 717
70 !
80 Pri$="0CP"

90 Sec$="Q'
100 Freg=1. E+6

110 Lvl =5

120 Cbl =0

130 !

140 PRI NT "Connect Test Fixture, then Push [Enter] key"
150 INPUT "", I np_char$

160 !

170 QUTPUT @\gt 4288a; ": SYST: PRES'

180 !

190 QUTPUT @\gt 4288a; ": CALCL: FCRM"; Pri $
200 QUTPUT @\gt 4288a; ": CALC2: FORM "; Sec$
210 QUTPUT @\gt 4288a; ": SOUR FREQ "; Freq
220 QUTPUT @\gt 4288a; ": SOUR VOLT "; Lvl
230 QUTPUT @\gt 4288a; ": CAL: CABL "; Cbl

!

240 !

250 Resul t =FNConpen( @gt 4288a, " Gpen", . 00002)
260 | F Resul t<>0 THEN Prog_end

270 Resul t =FNConpen( @\gt 4288a, " Short", 20)
280 I F Resul t<>0 THEN Prog_end

290 !

300 QUTPUT @\gt 4288a; ": TRI G SCUR BUS'

310 QUTPUT @\gt 4288a; ": I NI T: CONT ON'

320 !

330 Meas_start: !

340 PRINT "Set DUT, then Push [Enter] key"

©
<
350  INPUT "",Inp_char$ 8
360 QUTPUT @\gt 4288a; "*TRG' % 2
370 ENTER @\gt 4288a; Meas_stat, Pri_res, Sec_res x=1 g
380 ! ®
390 ! Display results P:BD,
400 ! S >
410 PR NT "[ MEASUREMENT RESULT]" R
420 | F Meas_stat =1 THEN 35
430 PRINT USING "X 3A 6A";Pri$,": OLD < =4
440 PRINT USING "X 3A 6A"; Sec$,": OULD' S
450 ELSE n
460 PRINT USING "X 3A A X SD.5DE"; Pri$,":",Pri_res
470 PRI NT USING "X 3A A X SD. 5DE"; Sec$,": ", Sec_res
480 END I F
490 !
500 INPUT "Once nore? [Y]es/[No", | np_char$
510 I F UPCH( I np_char $)="Y" CR UPC$(|np_char$)="YES' THEN Meas_start
520 !
530 Prog_end: END
540 !
550 I Conpensation Data Measurenent Function
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560 !

570 DEF FNConpen( @\gt 4288a, St andar d$, Li m t)

580 D M I np_char$[ 9], Buf f $[ 9], St d$[ 9], Er r $[ 50]

590 REAL CQurr_freq, Freq(1:2), Paral, Para2, Zm Ym Gm Bm
600 REAL Cpref, Dref, Zref, G ef, Bref

610 I NTEGER Err_fl ag

620 QUTPUT @\gt 4288a; ": SOUR FREQ?"

630 ENTER @\gt 4288a; Qurr _freq

640 Freq(1)=1. E+3

650 Freq(2)=1. E+6

660 Load_par a$="CPD"'

670 QUTPUT @\gt 4288a; ": STAT: CPER ENAB 128"

680 QUTPUT @\gt 4288a; "* SRE 128"

690 SELECT St andar d$

700 CASE " (pen”

710 St d$=" STANL"

720 CASE " Short"

730 St d$=" STAN2"

740 CASE " Load"

750 St d$=" STAN3"

760 CALL I np_data("Load(Cp) Val ue @kHz", Load1(1))
770 CALL Inp_data("Load(D) Value @kHz", Load2(1))
780 CALL I np_data("Load(Cp) Val ue @Miz", Loadl(2))
790 CALL Inp_data("Load(D) Value @Mi", Load2(2))
800 QUTPUT @\gt 4288a; ": CCRR CKI T: STAN3: FORM " & oad_par a$
810 FCR 1=1 TO 2

820 QUTPUT @\gt 4288a; ": SOR FREQ "; Freq(l)

830 QUTPUT @\gt 4288a; ": OCRR CKI T: STAN3 "; Load1(1);","; Load2(I)
840 NEXT |

850 END SELECT

860 Conpen_neas: !

870 PR NT "Set "&Standard$&' - Connection. "

880 INPUT "CK? [Y/N", Inp_char$

890 I F UPCH(I np_char$)="Y" THEN

900 FCR 1=1 TO 2

910 PRI NT "Frequency:"; Freq(l)

920 QUTPUT @\gt 4288a;": SOR FREQ "; Freq(l)

930 QUTPUT @\gt 4288a; "*CLS"

940 QUTPUT @\gt 4288a; " * OPC?"

950 ENTER @\gt 4288a; Buf f $

960 I Measur ement

970 ON INTR 7 QOTO Meas_end

980 ENABLE I NTR 7; 2

990 QUTPUT @\gt 4288a; ": OCORR COLL " &St d$

1000 Meas wait: QGOTO Meas wai t

1010 Meas_end: CFF INTR 7

1020 I Error Check

1030 QUTPUT @\gt 4288a; ": SYST: ERR?"

1040 ENTER @\gt 4288a; Err_no, Err$

1050 I F Err_no<>0 THEN

1060 PRINT "Error: "&Err$

1070 QOrO Conpen_nneas

1080 END | F

1090 I Data Check

1100 QUTPUT @\gt 4288a; ": CCRR DATA? " &St d$

1110 ENTER @\gt 4288a; Par al, Par a2

1120 Err_flag=0

1130 SELECT St andar d$

1140 CASE " (pen"

1150 YmeSQRT( Par al* Par al+Par a2* Par a2)

1160 PRNT "G =";Paral,"B =";Para2,"| Y] =";Ym
1170 |F Ynp=Linmit THEN Err_flag=1

1180 CASE "Short™"

1190 ZeSQRT( Par al* Par al+Par a2* Par a2)
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PRNT "R =";Paral,"X ="; Para2,"| Z| =";Zm
IF Znp=Limt THEN Err_flag=1
CASE " Load"
QUTPUT @\gt 4288a; ": CORR CKI T: STAN3?"
ENTER @\gt 4288a; Cpr ef , Dr ef
Bref =2*Pl *Freq( ) * Cpr ef
Q ef =Bref *Dr ef
Zref =1/ SQRT( & ef *G ef +Br ef *Br ef )
Bn=2*Pl *Freq( 1) *Par al
Q=B Par a2
Zme1/ SQRT( Qrt Gm+Bnt Bn)
PRINT "Qopref="; Qoref,"Dref=";Dref,"|Zref| =";Zref
PRNT "o =";Paral,"D =";Para2,"|Z =" Zm
IF ABS((Zm Zref)/ Zref)>=Limt THEN Err_fl ag=1
END SELECT
IF Err_flag<>0 THEN
PRNT "Qut of limt!!"
QOTO Conpen_neas
END | F
NEXT |
PRI NT Standar d$&' Data Measurenent Conpl et e"
QUTPUT @\gt 4288a; ": SOUR FREQ "; Qurr_freq
RETURN O
ELSE
PRI NT "Program I nterruption"
QUTPUT @\gt 4288a; ": SOUR FREQ "; Qurr_freq
RETURN -1
END | F
FNEND
!
! Data | nput Function
]
SUB | np_dat a( Mes$, | np_val )
Dl M | np_char $[ 30]
ON ERRCR QOTO I np_start
Inp_start:!
PRINT "I nput "&wes$
I NPUT "Val ue?", I np_char$
I np_val =VAL( UPC$( | np_char $))
PRINT "I nput Value: ";Inp_val
INPUT "CK? [Y/N", Inp_char$
| F UPCH(I np_char$)<>"Y" THEN Inp_start
OFF ERRCR
SUBEND
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M easurement with Auto-sorting System

Example 9-2 shows a sample program to measure a capacitor (1 nF), assuming that it is
used in the auto-sorting system integrated with the handler. This program is stored on the
sample program disk under the filename “meas _sys.bas’.

Prepare the auto-sorting system and then start the program. “ Set Open-Connection” is
displayed. Bring the measurement terminal of the system (for example, contact probe) to
the OPEN state and press the [y] key and [Enter] key in this order. The OPEN
compensation datais measured. Then, “ Set Short-Connection” is displayed. Bring the
measurement terminal of the system to the SHORT state and press the [y] key and [Enter]
key in this order. The SHORT compensation data is measured.

Then, “Input Load(Cp) Value @1kHZz" is displayed. According to the on-screen
instructions, enter the Cp value of the LOAD standard (pre-valued working standard) at 1
kHz. In the same way, enter the D value at 1 kHz and the Cp and D valuesat 1 MHz.

When you finish defining the LOAD standard values, “ Set Load-Connection” is displayed.
Connect the working standard to the measurement terminal and press the [y] key and
[Enter] key in this order. The LOAD compensation data is measured.

When measurement of the compensation data s finished, “Set Dut, then input external
trigger!” is displayed. Connect the DUT to the measurement terminal in the auto-sorting
system and enter an external trigger signal from the handler interface. When the
measurement finishes, the sorting judgment result for the BIN setup (see table below),
measurement status, and measured primary and secondary parameter val ues are displayed.
Repeat this operation 10 times.

Lower limit value Upper limit value
BIN1 -1% 1%
BIN2 2% 2%
BIN3 -3% 3%
Secondary parameter 0 0.1

When all 10 measurements are finished, the counts sorted to each BIN are displayed and
the program finishes.
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The program is detailed bel ow.

Line70
Line 90

Lines 110 to 160

Lines 180 to 190

Lines 200 to 280

Lines290to 310

Lines 320 to 340

Line 360
Lines 370 to 420

Lines 440 to 460

Lines 500 to 550

Line570

Lines 610 to 620

Lines 630 to 660

Lines 670 to 690

Lines 700 to 710

Lines 730 to 750

Line 760

Sets the GPIB address.

Assigns the number of measurements (10 times) into the Max_meas
variable.

Assigns the setups of the primary parameter (Cp), secondary
parameter (D), measurement signal frequency (1 kHz), measurement
signal level (1 V), measurement time mode (short), and cable length (1
m) to the Pri$, Sec$, Freq, Lvl, Meas_time$, and Chbl variables,
respectively.

Assigns the limit range designation method (percent tolerance mode)
and reference value (1 nF) to the Mode$ and Nom variables,
respectively.

Assignsthe lower limit values and upper limit values of BIN1to BIN3
totheL_lim(*) and U_Lim(*) variables, respectively.

Assigns the lower limit value and upper limit value of the secondary
parameter limit rangeto theL_lim_sec and U_lim_sec variables,
respectively.

Assigns the ON/OFF state of the AUX BIN function, ON/OFF state of

the Low C reject function, and limit (10%) to the Aux$, Low_c_rej$,
and Low_c_rej_lim variables, respectively.

Resets the instrument.

Setsthe primary parameter, secondary parameter, measurement signal
frequency, measurement signal level, measurement time mode, and

cable length to Pri$, Sec$, Freq, Lvl, Meas_time$, and Chl,
respectively.

Turns OFF the measured result display and beep output and locks the
front panel keys.

Uses the FNCompen sub-program to measure OPEN/SHORT/LOAD
compensation data. For the FNCompen sub-program, refer to the
description in Example 4-1 on page 40.

Sets the measurement range to Nom.

Sets the limit range designation method and reference value to Mode$
and Nom, respectively.

Sets the lower limit values and upper limit values of BIN1 to BIN3 to
L_lim(*) and U_Lim(*), respectively, and turns ON BIN1 to BIN3.

Turns OFF BIN4 to BINO.

Sets the lower limit value and upper limit value of the secondary
parameter limit rangeto L_lim_secand U_Lim_sec, respectively, and
turns ON the secondary parameter limit range.

Sets the ON/OFF state of the AUX BIN function, the ON/OFF state of
the Low C reject function, and the limit of the Low C reject function to
Aux$, Low c rej$, and Low _c _rej_lim, respectively.

Turns ON the comparator function.
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NOTE

Example 9-2
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Lines800t0o 810  Setsthetrigger mode to the external trigger and turns ON the trigger

system successive startup.

Lines850t0880 Turns ON the BIN count function and clears the count values.

Lines920t0930  Setstheinstrument to generate an SRQ when measurement finishes

and clears the status byte register and operation status event register.

Lines950t0 1160 Repeatsthe following Max_meas times.

1. Lines 960 to 990: Waits for the trigger system to make the
transition to the trigger wait state.

2. Lines 1000 to 1020: Clears the status byte register and operation
status event register.

3. Lines 1030 to 1040: Sets the branch destination of the SRQ
interrupt and enables SRQ interrupt.

4. Lines 1050 to 1060: Displays the message to prompt the user to
connect the DUT and enter an external trigger and then waits until
the external trigger isinputted and the measurement is finished.

In this example, the status report system is employed to synchronize with the instrument
state of the 4288A. For the auto-sorting system using the handler, you can also use handler
interface output signals such as/READY_FOR_TRIG, /INDEX, and /EOM for
synchronization.

5. Lines 1070 to 1150: Reads out the measurement status, measured
primary and secondary parameter values, and comparator sorting
result and displays them.

For the auto-sorting system integrated with the handler, you can al so use the handler
interface output signals/BIN1 to /BIN9, /OUT_OF BINS, and /AUX_BIN to obtain the
comparator sorting result and /OVLD and /LOW_C_REJECT to obtain the measurement
status (overload and Low C occurrence).

Lines 1180 to 1300 Reads out the BIN count values and displays them.

M easurement assuming auto-sorting system (meas_sys.bas)

10 DM Pri$[9], Sec$[ 9], Mode$[ 9], Aux$[ 9], Meas_ti ne$[ 9], Low c_rej $[ 9]
20 REAL Freq, Lvl, Nom Low c_rej _lim

30 REAL L Iin(1:3),Ulim1:3),L_limsec,U]limsec,Pri_res,Sec_res
40 | NTEGER Max_neas, (bl , Resul t, Meas_st at, Conp, Bi n(1: 11), Ovl d, |

50 CLEAR SCREEN

60 !

70 ASSI GN @\gt 4288a TO 717

80 !

90 Max_neas=10

100 !

110 Pri $="CP"

120 Sec$="D'

130 Freg=1. E+3

140 Lvl=1.0

150 Meas_t i ne$="SHCR'
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160 ol =1

170 !

180  Mbde$="PCNT'
190  Non¥l. E-9

200 !-- [BIN1] --
210  Llin(1)=1.0
220 Ulin(1)=1.0

230 !-- [BIN2] --
240  Llin(2)=20
250 Ulin(2)=2.0
260 !-- [BIN3] --
270 L1in(3)=3.0
280 Ulin(3)=3.0
290  !-- [Sec] --

300 L I'i msec=0.

310 Ulimsec=.1

320 Aux$="ON'

330 Low c_rej $="QN'

340 Low c_rej_linm10.0

350 !

360 QUTPUT @\gt 4288a; "* RST"

370 QUTPUT @\gt 4288a; ": CALCL: FORM "; Pri $
380 QUTPUT @\gt 4288a; ": CALC2: FORM "; Sec$
390 QUTPUT @\gt 4288a; ": SOUR FREQ "; Freq
400 QUTPUT @\gt 4288a; ": SOUR VOLT "; Lvl
410 QUTPUT @\gt 4288a; ": APER "&Meas_ti me$
420 QUTPUT @\gt 4288a; ": CAL: CABL "; Cbl
430 !

440 QUTPUT @\gt 4288a; ": DI SP OFF"

450 QUTPUT @\gt 4288a; ": SYST: BEEP: STAT OFF"
460 QUTPUT @\gt 4288a; ": SYST: KLOC ON'

470 !

480 I Conpensation

490 !

500 Resul t =FNConpen( @gt 4288a, " Gpen", . 00002)

510 I F Resul t<>0 THEN Prog_end

520 Resul t =FNConpen( @\gt 4288a, " Short", 20)

530 | F Resul t<>0 THEN Prog_end

540 Resul t =FNConpen( @\gt 4288a, " Load", 20)

550 I F Resul t<>0 THEN Prog_end

560 ! ©
570 QUTPUT @\gt 4288a; ": RANG "; Nom =
580 ! 90
590 I Conparator Setting %U,’g
600 ! =
610 QUTPUT @\gt 4288a; ": CALC. COWP: MODE " &\bde$ -% (BD
620 QUTPUT @\gt 4288a; ": CALC. COVP: PRFM NOM "; Nom -3
630 FOR 1=1 TO 3 o ’;
640 QUTPUT @\gt 4288a; ": CALC. COMP: PRIM BI N' &VALS(1) & ";L_lin(l);"," %%
;U lin(l) =
650 QUTPUT @\gt 4288a; ": CALC. COWP: PRI M Bl N' &VAL$( 1) &"': STAT ON' i I
660 NEXT | s
670 FOR 1=4 TO 9 s
680 QUTPUT @\gt 4288a; ": CALC. COMP: PRI M BI N' &VALS$( 1) &' : STAT CFF"

690 NEXT |

700 QUTPUT @\gt 4288a; ": CALC. COMP: SEC LIM";L_limsec;","; U limsec

710 QUTPUT @\gt 4288a; ": CALC. COWP: SEC. STAT O\

720 !

730 CQUTPUT @\gt 4288a; ": CALC. COWP: AUXB QN

740 QUTPUT @\gt4288a;": CREJ "&ow c_rej $

750 QUTPUT @\t 4288a;": CREJ:LIM";Low c_rej_|im
760 QUTPUT @\gt 4288a; ": CALC. COWP ON!

770 !

780 I Trigger setting
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790 !
800 QUTPUT @\gt 4288a; ": TR G SOUR EXT"
810 QUTPUT @\gt 4288a; ": | NI T: CONT ON'
820 !
830 I Bin count setting
840 !
850 QUTPUT @\gt 4288a; ": CALC. COVP: COUN QN
860 QUTPUT @\gt 4288a; ": CALC. COWP: COUN CLE"
870 QUTPUT @\gt 4288a; " * GPC?"
880 ENTER @\gt 4288a; Buf f $
890 !
900 I SRQ setting
910 !
920 QUTPUT @\gt 4288a; ": STAT: CPER ENAB 16"
930 QUTPUT @\gt 4288a; "* SRE 128"
|

940 !

950 FOR 1 =1 TO Max_neas

960 REPEAT

970 QUTPUT @\gt 4288a; " : STAT: CPER COND?"
980 ENTER @\gt 4288a; Cond_r eg

990 UNTI L BI T(Cond_r eg, 5)

1000 QUTPUT @\gt 4288a; "*CLS"
1010 QUTPUT @\gt 4288a; " * GPC?"

1020 ENTER @\gt 4288a; Buf f $

1030 ON INTR 7 GOTO Meas_end

1040 ENABLE I NTR 7; 2

1050 PRINT "Set DUT, then input external trigger!”

1060 Meas_wait: GOTO Meas_wait
1070 Meas_end: COFF INTR 7
1080 QUTPUT @\gt 4288a; ": FETC?"

1090 ENTER @\gt 4288a; Meas_st at, Pri _res, Sec_res, Conp
1100 !

1110 PR NT "[ MEASUREMENT RESULT]"

1120 PRINT USING "X 7A, X, 2D";"BIN :", Conp

1130 PRINT USING "X 7A X 2D'; " STATUS: ", Meas_st at
1140 PRI NT USING "X, 6A A X, SD.5DE"; Pri$,":",Pri_res
1150 PRI NT USI NG "X, 6A, A X, SD. 5DE"; Sec$, ": ", Sec_res
1160  NEXT |

1170 !

1180 QUTPUT @\gt 4288a; " : CALC. COWP: COUN DATA?"
1190 ENTER @\gt 4288a; Bi n(*)

1200 QUTPUT @\gt 4288a; " : CALC. COWP: COUN OVLD?"
1210 ENTER @\gt 4288a; Ovl d

1220 PRINT "[BI N QOUNT RESUWLT]"

1230 PRINT " BI'N Count "

1240 PRINT " ----emmmmmmm e "

1250 FOR 1=1 TO 3

1260 PRI NT USI NG "2X, 17A, 5D"; "BI N'&/AL$(1) &' : ", Bin(l)

1270  NEXT |

1280 PRI NT USI NG "2X 17A, 5D';"QUT OF BINS: ", Bi n(10)
1290 PRINT USING "2X 17A 5D';"AUX BIN ", Bi n(11)
1300 PRINT USING "2X 17A 5D';"OAD ", Ovld

1310 !
1320 Prog_end: END

1330 !

1340 ! Compensation Data Measurenent Function
1350 !
1360 DEF FNConpen( @gt 4288a, St andar d$, Li mit)

1370 DIMInp_char$[ 9], Buf f$[ 9], St d$[ 9], Er r $[ 50]

1380 REAL Curr_freq, Freq(1:2), Paral, Para2, Zm Ym Gn Bm
1390 REAL Cpref, Dref, Zref, G ef, Bref

1400 INTEGER Err_flag

1410 QUTPUT @\gt 4288a;": SOR FREQ?"

1420 ENTER @\gt 4288a; Curr _freq
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1430 Freq(1)=1. E+3

1440 Freq(2)=1. E+6

1450 Load_par a$="CPD'

1460 QUTPUT @\gt 4288a; ": STAT: CPER ENAB 128"
1470 QUTPUT @\gt 4288a; "*SRE 128"

1480 SELECT Standard$

1490 CASE " (pen"

1500 St d$=" STANL"

1510 CASE " Short™"

1520 St d$=" STAN2"

1530 CASE " Load"

1540 St d$=" STAN3"

1550 CALL I np_data("Load((p) Value @kHz", Loadl(1))

1560 CALL Inp_data("Load(D) Value @kHz", Load2(1))

1570 CALL I np_data("Load((p) Val ue @Miz", Loadl(2))

1580 CALL Inp_data("Load(D) Value @Mt", Load2(2))

1590 CQUTPUT @\gt 4288a; ": CORR CKI T: STAN3: FORM " & oad_par a$
1600 FCR1=1 TO2

1610 QUTPUT @\gt 4288a; ": SOUR FREQ "; Freq(l)

1620 QUTPUT @\gt 4288a; ": CORR CKI T: STAN3 “; Loadl(1);","; Load2(I)
1630 NEXT |

1640 END SELECT

1650 Conpen_neas: !

1660 PRI NT "Set "&Standard$&' - Connection.”
1670 INPUT "CK? [Y/N", I np_char$

1680 | F UPCH(I np_char$)="Y" THEN

1690 FOR 1=1 TO 2

1700 PRI NT "Frequency:"; Freq(l)

1710 QUTPUT @\gt 4288a;": SOUR FREQ "; Freq(l)
1720 QUTPUT @\gt 4288a; "*CLS"

1730 CQUTPUT @\gt 4288a; " * CPC?"

1740 ENTER @\gt 4288a; Buf f $

1750 I Measur enent

1760 CN INTR 7 GOTO Meas_end

1770 ENABLE | NTR 7; 2

1780 QUTPUT @\gt 4288a; ": OCORR COLL " &St d$

1790 Meas _wait: GOTO Meas_wai t
1800 Meas_end: OFF INTR 7

1810 I Error Check

1820 QUTPUT @\gt 4288a; ": SYST: ERR?"

1830 ENTER @\gt 4288a; Err_no, Err$

1840 IF Brr_no<>0 THEN

1850 PRINT "Error: "&FErr$

1860 QGOTO Conpen_rneas

1870 END I F

1880 ! Data Check

1890 QUTPUT @\gt 4288a; ": CORR DATA? " &St d$
1900 ENTER @\gt 4288a; Par al, Par a2

1910 Err_flag=0

1920 SELECT St andar d$

1930 CASE " (pen"

1940 YmeSQRT( Par al* Par al+Par a2* Par a2)
1950 PRINT "G =";Paral,"B =";Para2,"| Y] =";Ym
1960 IF Ynp=Limt THEN Err_flag=1

1970 CASE " Short ™"

1980 ZmeSQRT( Par al* Par al+Par a2* Par a2)
1990 PRINT "R =";Paral,"X =";Para2,"| 7 =";Zm
2000 IF Znp=Limt THEN Err_flag=1

2010 CASE "Load"

2020 QUTPUT @\gt 4288a; ": OCORR CKI T: STAN3?"
2030 ENTER @\gt 4288a; Cpr ef , Dr ef

2040 Bref =2*Pl *Freq(l)*Qoref

2050 Q ef =Bref *Dr ef

2060 Zr ef =1/ SQRT( G ef *& ef +Br ef *Bref )
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Measurement Applications (Sample Programs)
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2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310

Bne2*Pl *Freq(1) *Paral
Qr=Bnt Par a2
Zn¥1/ SQRT( G Gm+Bnrt Bm)
PRINT "Qoref="; Qoref,"Dref="; Dref,"| Zref| =";Zref
PRNT "o =";Paral,"D =";Para2,"|Z =";Zm
IF ABS((Zm Zref)/ Zref)>=Limt THEN Err_fl ag=1
END SELECT
IF Err_flag<>0 THEN
PRINT "Qut of limt!!"
QOrO Conpen_rreas
END | F
NEXT |
PRI NT St andard$&' Data Measurerent Conpl et e”
QUTPUT @\gt 4288a; ": SOR FREQ "; Qurr_freq
RETURN 0
ELSE
PR NT "Program I nterruption”
QUTPUT @\gt 4288a;": SOUR FREQ "; Qurr_freq
RETURN -1
END | F
FNEND
I
! Data I nput Function
I

SLB | np_dat a( Mes$, | np_val )

2320 DI M I np_char $[ 30]

2330 ON ERROR GOTO I np_start

2340 Inp_start:!

2350 PRINT "Input "&wes$

2360 I NPUT "Val ue?", I np_char$

2370 I np_val =VAL( UPC3(| np_char $))

2380 PRINT "Input Value: ";Inp_val

2390 INPUT "OK? [Y/N",Inp_char$

2400 | F UPCH(Inp_char$)<>"Y"' THEN I np_start
2410 OFF ERRCR

2420 SUBEND
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M easurement with changing channels (scanning)

Example 9-3 shows a sample program to measure a capacitor (1 nF) thatisusedin a
four-channel scanning system. This program is stored on the sample program disk under
the filename “meas_scn.bas’.

Prepare the scanning system and then start the program. “ Set the Scanner's Channel to
No.0, and Set Open-Connection” is displayed. Set the channel of the scanner in the system
to No. 0, bring the measurement terminal of channel O (for example, a contact probe) to the
OPEN state, and pressthe [y] key and [Enter] key in this order. The OPEN compensation
datafor channel 0is measured. In the same way, measure the OPEN compensation data for
channels1to 3.

When measurement of the OPEN compensation data for all of the channelsis finished,
“Set the Scanner's Channel to No.0, and Set Short-Connection” is displayed. Set the
channel of the scanner in the system to No. 0, bring the measurement terminal of channel 0
to the SHORT state, and press the [y] key and [Enter] key in this order. The SHORT
compensation data for channel 0 is measured. In the same way, measure the SHORT
compensation data for channels 1 to 3.

When measurement of the SHORT compensation datafor all of the channels is finished,
“Set the Scanner's Channel to No.0, and Input Load(Cp) Value @1kHz" is displayed. Set
the channel of the scanner in the system to No. 0. According to the on-screen instructions,
enter the Cp value of the LOAD standard (pre-valued working standard) for channel 0 at 1
kHz. In the same way, enter the D value at 1 kHz and the Cp and D valuesat 1 MHz.
When you finish defining the LOAD standard values, “ Set L oad-Connection” is displayed.
Connect the working standard to the measurement terminal of channel 0 and pressthe [y]
key and [Enter] key in this order. The LOAD compensation datafor channel 0 is measured.
In the same way, measure the LOAD compensation data for channels 1 to 3.

When the measurement of the compensation datais finished, “Set DUT of All Channels.
Set the Scanner's Channel to No.0. Input External Trigger!” is displayed. Connect the
DUTsto the measurement terminals of all channels, set the channel of the scanner to No. O,
and then input an external trigger signal from the scanner (or handler) interface. The
measurement is performed. In the same way, perform measurement for channels 1 to 3.
When measurement for all the channelsis finished, the sorting judgment result for the BIN
setup (see table below), measurement status, and measured primary and secondary
parameter values for all of the channels are displayed at the same time. Repeat this
operation 10 times.

Lower limit value Upper limit value
BIN1 -1% 1%
BIN2 -2% 2%
BIN3 -3% 3%
Secondary parameter 0 0.1

When the 10 measurements for each channel (total 40 times) are finished, the counts sorted
to each BIN for each channel are displayed and the program finishes.
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Measurement Applications (Sample Programs)
Measurement with changing channels (scanning)

The program is detailed below.

Lines 80 to 90
Lines 110 to 120

Lines 140 to 190

Lines 210 to 220

Lines 230 to 310

Lines 320 to 340

Lines 350 to 370

Line 390
Lines 400 to 450

Lines 470 to 480

Line 490

Lines 510 to 520
Lines 560 to 760

Line 780
Lines 820 to 830

Lines 840 to 870

Lines 880 to 900
Lines 910 to 920

Sets the GPIB address.

Assigns the number of measurements (10 times) and maximum
channel number to the Max_meas and Max_chan variables,
respectively

Assigns the setups of the primary parameter (Cp), secondary
parameter (D), measurement signal frequency (1 kHz), measurement
signal level (1V), measurement time mode (short), and cable length (1
m) to the Pri$, Sec$, Freg, Lvl, Meas_time$, and Chl variables,
respectively.

Assigns the limit range designation method (percent tolerance mode)
and reference value (1 nF) to the Mode$ and Nom variables,
respectively.

Assignsthe lower limit values and upper limit values of BIN1 to BIN3
tothe L_lim(*) and U_Lim(*) variables, respectively.

Assigns the lower limit value and upper limit value of the secondary
parameter limit range to the L_lim_sec and U_lim_sec variables,
respectively.

Assigns the ON/OFF state of the AUX BIN function, the ON/OFF

state of the Low C reject function, and the limit (10%) to the Aux$,
Low _c rg$, and Low_c _re_lim variables, respectively.

Resets the instrument.

Setsthe primary parameter, secondary parameter, measurement signal
frequency, measurement signal level, measurement time mode, and

cablelength to Pri$, Sec$, Freg, Lvl, Meas_time$, and Chl,
respectively.

Turns ON the MULTI compensation function and specifiesthe
channel-by-channel definition for the LOAD compensation standard
value.

Sets the instrument to display the setup of the MULTI compensation
function in the instrument setup display area.

Turns OFF the beep sound output and locks the front panel keys.

Uses the FNCompen sub-program to measure the
OPEN/SHORT/LOAD compensation data for al of the channels (0 to
3). For the FNCompen sub-program, refer to the descriptionin
Example 4-1 on page 40.

Sets the measurement range to Nom.

Sets the limit range designation method and reference value to Mode$
and Nom, respectively.

Sets the lower limit values and upper limit values of BIN1 to BIN3 to
L_lim(*) and U_Lim(*) respectively and turns ON BIN1 to BIN3.

Turns OFF BIN4 to BINO.

Sets the lower limit value and upper limit value of the secondary
parameter limit rangeto L_lim_secand U_Lim_sec, respectively, and
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Measurement with changing channels (scanning)

turns ON the secondary parameter limit range.

Lines940t0 960  Setsthe ON/OFF state of the AUX BIN function, the ON/OFF state of
the Low C reject function, and the limit of the Low C reject function to
Aux$, Low c rej$, and Low _c _rej_lim, respectively.

Line970 Turns ON the comparator function.

Lines 1010to 1020 Setsthe trigger mode to the external trigger and turns ON the trigger
system successive startup.

Lines 1060 to 1090 Turns ON the BIN count function and clears the count values.

Lines 1130to 1140 Setsthe instrument to generate an SRQ when measurement is finished
and clears the status byte register and operation status event register.

Lines 1180 to 1190 Sets the number of measurements to be fed into the data buffer to 4
and sets the instrument to feed the measured result to the data buffer.

Line 1200 Sets the data transfer format to the binary format.

Lines 1220 to 1530 Repeats the following procedures the number of times equivalent to
Max_mess.

1. Line1230: Displaysthe message to prompt the user to connect the
DUTsto all channels.

2. Lines 1250 to 1360: Repeats the following for all channels (0 to
Max_chan) in the order of channel number.

a Line 1260: Setsthe channel of the 4288A.

NOTE In this example, the GPIB command is used to set the channel of the 4288A. When using
the scanner interface, you can also use the input signals /CHO to /CH5 and /CH_VALID to
set the channel.

b. Lines 1270 to 1290: Clearsthe status byte register and
operation status event register.

c. Lines 1300 to 1310: Setsthe branch destination of the SRQ
interrupt and enables the SRQ interrupt.

d. Lines1320to 1340: Displaysthe message to prompt the user to
connect the DUT and enter an external trigger and then waits
until the external trigger isinputted and the measurement is
finished.

3. Lines 1380 to 1440: Reads out the measurement status, measured
primary and secondary parameter values, and comparator sorting
result for al of the channels at one time by using data buffer 3.
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4. Lines 1460 to 1520: Displays the measurement status, measured
primary and secondary parameter values, and comparator sorting
result for al channels.

Lines 1550 to 1660 Reads out the BIN count values for each channel and displays them.
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Scanning measurement (meas_scn.bas)

10 DM Pri$[9], Sec$[ 9], Mode$[ 9], Aux$[ 9], Meas_ti me$[ 9], Low c_rej $[ 9]
20 DMD git$[1], Read_forn$[ 9], Num of _byt e$[ 9], Buf f $[ 9], | ng$[ 50]
30 REAL Freq, Lvl,Data(0:3,1:4), NomLow c_rej _|lim
40 REAL L lim(1:3),Ulim1:3),L_limsec,Ulimsec,Pri_res, Sec_res
50 | NTEGER Max_nreas, Max_chan, bl , Resul t, Ch, Bi n(1: 11), Ovl d, |
60 CLEAR SCREEN

70 !

80 ASSI GN @i nary TO 717; FORVAT CFF

90 ASSI GN @\gt 4288a TO 717

100 !

110 Max_neas=10

120 Max_chan=3

130 !

140 Pri $="CP"

150 Sec$="D'

160 Freq=1. E+3

170 Lvl=1.0

180 Meas_t i me$="SHCR'

190 Gl =1

200 !

210 Mode$=" PCNT"

220 Non¥l. E-9

230 I-- [BIN1] --

240 L linm(1)=-1.0

250 Ulinm1)=1.0

260 I-- [BIN2] --

270 Llinm(2)=2.0

280 ulinm2)=2.0

290 I-- [BIN3] --

300 L1inm(3)=3.0

310 Ulin(3)=3.0

320 I-- [Sec] --

330 L I'imsec=0

340 Ulimsec=1

350 Aux$="CN'

360 Low c_rej $="ON'

370 Low c_rej_linme10.0

380 !

390 QUTPUT @\gt 4288a; " *RST"

400 QUTPUT @\gt 4288a; ": CALCL: FORM "; Pri $

410 QUTPUT @\gt 4288a; ": CALC2: FCRM " ; Sec$

420 QUTPUT @\gt 4288a; ": SOR FREQ "; Freq

430 QUTPUT @\gt 4288a; ": SOR VOLT "; Lvl

440 QUTPUT @\gt 4288a; ": APER " &\eas_ti me$

450 QUTPUT @\gt 4288a; ": CAL: CABL "; (ol

460 !

470 QUTPUT @\gt 4288a; ": OCORR MULT ON'

480 QUTPUT @\gt 4288a; ": OCORR MULT: CKI T: STAN3 ON'
490 QUTPUT @\gt 4288a; ": DI SP: TEXT2: PAGE 5"

500 !

510 QUTPUT @\gt 4288a; ": SYST: BEEP: STAT OFF"

520 QUTPUT @\gt 4288a; ": SYST: KLOC ON!

530 !

540 I Conpensation

550 !

560 PRI NT "##### Qpen Data Measurenent #HHH"

570 FOR Ch=0 TO Max_chan

580 QUTPUT @\gt 4288a; ": CCRR MULT: CHAN "; Ch

590 PRI NT "Set the Scanner's Channel to No."&VAL$(Ch) &', and"
600 Resul t =FNConpen( @\gt 4288a, " (pen", . 00002)

610 | F Resul t<>0 THEN Prog_end
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620 NEXT Ch
630 PRI NT "##### Short Data Measurenent #####"
640 FOR Ch=0 TO Max_chan

650 QUTPUT @\gt 4288a; ": OCORR MULT: CHAN "; Ch

660 PRI NT "Set the Scanner's Channel to No."&VAL$(Ch) &', and"
670 Resul t =FNConpen( @\gt 4288a, " Short ", 20)

680 I F Resul t<>0 THEN Prog_end

690 NEXT Ch
700 PR NT "##### Load Data Measurenent #i#H##"
710 FOR Ch=0 TO Max_chan

720 QUTPUT @\gt 4288a; ": CORR MULT: CHAN "; Ch

730 PRINT "Set the Scanner's Channel to No."&VAL$(Ch) &', and"
740 Resul t =FNConpen( @\gt 4288a, "Load", . 2)

750 I F Resul t<>0 THEN Prog_end

760 NEXT Ch

770 !

780 QUTPUT @\gt 4288a; ": RANG "; Nom

790 !

800 | Conparator Setting

810 !

820 QUTPUT @\gt 4288a; ": CALC. COWP: MCDE " &\bde$
830 QUTPUT @\gt 4288a; ": CALC. COMP: PREM NOM " ; Nom
840 FCRI1=1 TO 3

850 QUTPUT @gt 4288a; ": CALC. COMP: PRI M BI N' &VAL$(1) &' ;L lin(1);","
U lin(l)

860 QUTPUT @gt 4288a; ": CALC. COVP: PRI M BI N' &VAL$( 1) &' : STAT ON'

870  NEXT |

880 FORI=4 TO9

890 QUTPUT @gt 4288a; ": CALC. COMP: PR M BI N' &VALS( 1) &' : STAT CFF"

900  NEXT |

910  OUTPUT @gt4288a;": CALC COMP: SEC LIM"; L_limsec;","; U |imsec
920  OUTPUT @gt 4288a; ": CALC. COMP: SEC. STAT ON'

930 !

940 QUTPUT @\gt 4288a; ": CALC. COWP: AUXB " &Aux$
950 QUTPUT @\gt 4288a;": CREJ "&ow c_rej $

960 QUTPUT @\t 4288a;": CREJ:LIM";Low c_rej_lim
970 QUTPUT @\gt 4288a; ": CALC. COWP ON'

980 !
990 I Trigger setting
1000 !
1010 QUTPUT @\gt4288a;": TR G SOUR EXT" ©
1020 QUTPUT @Agt4288a;": 1N T: CONT ON' =
1030 ! — g
1040 ! Bin count setting g,’ @
1050 ! 3 5
1060 QUTPUT @\gt4288a;": CALC COwP: COUN ON' -% 3
1070 QUTPUT @\gt 4288a;": CALC COVP: COUN CLE" -3
1080 QUTPUT @\gt 4288a; " *CPC?" o ’;
1090 ENTER @\gt 4288a; Buff $ €5
1100 ! g2
1110 ! SRQ setting 28
1120 ! s
?

1130 QUTPUT @\gt 4288a; ": STAT: CPER ENAB 16"
1140 QUTPUT @\gt 4288a;"* SRE 128"
1150 !
1160 ! Data buffer setting
1170 !
1180 QUTPUT @Agt 4288a;": DATA: PO N BUF3, "; Max_chan+1
1190 CQUTPUT @\gt 4288a; ": DATA: FEED: CONT BUF3, ALW
1200 QUTPUT @\gt 4288a;": FORM REAL"
|

1210 !

1220 FOR 1=1 TO Max_neas

1230 PR NT "Set DUT of Al Channels."
1240 !
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1250 FOR Ch=0 TO Max_chan

1260 QUTPUT @\gt 4288a; ": CCRR MULT: CHAN "; Ch

1270 QUTPUT @\gt 4288a; "*CLS"

1280 QUTPUT @\gt 4288a; " * OPC?"

1290 ENTER @\gt 4288a; Buf f $

1300 ON I NTR 7 GOTO Meas_end

1310 ENABLE | NTR 7; 2

1320 PR NT "Set the Scanner's Channel to No."&VAL$(Ch)&"."
1330 PRI NT "I nput External Trigger!”

1340 Meas_wait: QOTO Meas_wai t

1350 Meas_end: COFF INTR 7

1360 NEXT Ch

1370 !

1380 QUTPUT @\gt 4288a; " : DATA? BUF3"

1390 ENTER @\gt 4288a USI NG "#, A"; Buff $

1400 ENTER @\gt 4288a USING "#, A";Digit$

1410 Read_f or n$="#, "&Di gi t $&" A"

1420 ENTER @\gt 4288a USI NG Read_f or n$; Num of _byt e$

1430 ENTER @i nary; Dat a(*)

1440 ENTER @\gt 4288a USI NG "#, A"; Buff $

1450 !

1460 I mg$="2X, 2D, 7X, D, 3X, SD. 5Dk, 2X, SD. 5DE, 2X, 2D

1470 PR NT "[ MEASUREMENT RESULT]"

1480 PRINT "CH No. STATUS "&Pri $&' " &Sec$&’ Bl
N

1490 PRINT e m o m e m o e e "
1500 FCR Ch=0 TO Max_chan

1510 PR NT USI NG | ng$; Ch, Dat a(Ch, 1), Dat a(Ch, 2), Dat a(Ch, 3), Dat a(Ch, 4)
1520 NEXT Ch

1530 NEXT |

1540 !

1550 1 mg$="2X 2D, 3X, 5D, 3%, 5D, 3X, 5D, 3X, 5D, 3X, 5D, 3X, 5D

1560 PRINT "[BI N COUNT RESULT]"

1570 PR NT "CH No. Bl NL Bl N2 BI N3 aut AUX oLD
1580  PRINT Mommmm o m o i oo oo "
1590 FOR Ch=0 TO Max_chan

1600 QUTPUT @\gt 4288a; " : CORR MULT: CHAN "; Ch

1610 QUTPUT @\gt 4288a; " : CALC. COWP: COUN MULT: DATA?"

1620 ENTER @\gt 4288a; Bi n(*)

1630 QUTPUT @\gt 4288a; " : CALC. COWP: COUN MULT: OVLD?"

1640 ENTER @\gt 4288a; Ovl d

1650 PRI NT USI NG | mg$; Ch, Bin(1), Bin(2), Bin(3), Bin(10), Bin(11), vl d
1660 NEXT Ch

1670 !

1680 Prog_end: END

1690 !

1700 ! Conpensation Data Measurement Function

1710 !

1720 DEF FNConpen( @gt 4288a, St andar d$, Li mit)

1730 DM Inp_char$[ 9], Buf f $[ 9], Std$[ 9], Err $[ 50]

1740 REAL Curr_freq, Freq(1:2), Paral, Para2, Zm Ym Gn Bm

1750 REAL Cpref, Dref, Zref, G ef, Bref

1760 I NTEGER Err_flag

1770  QUTPUT @\gt 4288a;": SOUR FREQ?"

1780 ENTER @\gt 4288a; Curr _freq

1790 Freq(1)=1. E+3

1800 Freq(2)=1.E+6

1810 Load_para$="CPD'

1820 QUTPUT @\gt 4288a;": STAT: CPER ENAB 128"

1830 QUTPUT @\gt 4288a; "*SRE 128"

1840 SELECT Standar d$

1850 CASE " (pen”

1860 St d$=" STANL"

1870 CASE "Short™
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1880 St d$=" STAN2"

1890 CASE " Load"

1900 St d$=" STAN3"

1910 CALL I np_data("Load((p) Value @kHz", Loadl(1))

1920 CALL Inp_data("Load(D) Value @kHz", Load2(1))

1930 CALL I np_data("Load((p) Val ue @Miz", Loadl(2))

1940 CALL Inp_data("Load(D) Value @Mt", Load2(2))

1950 CQUTPUT @\gt 4288a; ": CORR CKI T: STAN3: FORM " & oad_par a$
1960 FCR1=1 TO 2

1970 QUTPUT @\gt 4288a; ": SOUR FREQ "; Freq(l)

1980 QUTPUT @\gt 4288a; ": CORR CKI T: STAN3 “; Loadl(1);","; Load2(I)
1990 NEXT |

2000 END SELECT

2010 Conpen_neas: !

2020 PRI NT "Set "&Standard$&'- Connection."
2030 INPUT "OK? [Y/N",Inp_char$

2040 I F UPC3(Inp_char$)="Y" THEN

2050 FOR 1=1 TO 2

2060 PRI NT "Frequency:"; Freq(l)

2070 QUTPUT @\gt 4288a;": SOUR FREQ "; Freq(l)
2080 QUTPUT @\gt 4288a; "*CLS"

2090 QUTPUT @\gt 4288a; " * CPC?"

2100 ENTER @\gt 4288a; Buf f $

2110 I Measur enent

2120 ON INTR 7 GOTO Meas_end

2130 ENABLE | NTR 7; 2

2140 QUTPUT @\gt 4288a; ": OCORR COLL " &St d$

2150 Meas_wait: QOTO Meas_wai t
2160 Meas_end: OFF INTR 7

2170 I Error Check

2180 QUTPUT @\gt 4288a; ": SYST: ERR?"

2190 ENTER @\gt 4288a; Err_no, Err$

2200 IF Brr_no<>0 THEN

2210 PRINT "Error: "&Err$

2220 QGOTO Conpen_reas

2230 END | F

2240 ! Data Check

2250 QUTPUT @\gt 4288a; ": CORR DATA? " &St d$

2260 ENTER @\gt 4288a; Par al, Par a2

2270 Err_flag=0

2280 SELECT St andar d$ ©
2290 CASE " Cpen" =
2300 YmeSQRT( Par al* Par al+Par a2* Par a2) — 8
2310 PRNT "G =";Paral,"B =";Para2,"|Y =";Ym gU,) @
2320 IF Ynmp=Linit THEN Err_flag=1 3 3
2330 CASE "Short " =3
2340 ZneSQRT( Par al* Par al+Par a2* Par a2) -3
2350 PRINT "R ="; Paral, "X =";Para2,"| 2z =";Zm o ;
2360 IF Zmp=Linmit THEN Err_flag=1 €5
2370 CASE " Load" g2
2380 QUTPUT @\gt 4288a; ": CORR CKI T: STAN3?" 28
2390 ENTER @\gt 4288a; Qpr ef , Dr ef =3
2400 Bref =2*Pl *Freq(|) * Cpr ef s
2410 Q ef =Bref *Dr ef

2420 Zr ef =1/ SQRT( G ef *& ef +Br ef *Bref )

2430 Bm=2*Pl *Freq( 1) *Paral

2440 QreBnt Par a2

2450 Zn¥1/ SQRT( Qv Gn+-Brrt B)

2460 PRINT "Qoref="; Copref,"Dref ="; Dref,"| Zref| =", Zref

2470 PRINT "o =";Paral,"D =";Para2,"|Z =";Zm

2480 IF ABS((Zm Zref)/Zref)>=Limt THEN Err_fl ag=1

2490 END SELECT

2500 IF Err_flag<>0 THEN

2510 PRINT "Qut of limt!!"
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2520
2530
2540
2550
2560
2570
2580
2590
2600
2610
2620
2630
2640
2650
2660
2670

QOro Conpen_rreas
END I F
NEXT
PRI NT St andard$&' Data Measurerent Conpl et e”
QUTPUT @\gt 4288a; ": SOR FREQ "; Qurr_freq
RETURN O
ELSE
PR NT "Program I nterruption”
QUTPUT @\gt 4288a;": SOUR FREQ "; Qurr_freq
RETURN -1
END I F
FNEND
I
! Data I nput Function
I
SWUB | np_dat a( Mes$, | np_val )

2680 DI M I np_char $[ 30]

2690 ON ERROR GOTO I np_start

2700 Inp_start:!

2710 PRINT "Input "&wes$

2720 I NPUT "Val ue?", I np_char$

2730 I np_val =VAL( UPC3(| np_char $))

2740 PRINT "Input Value: ";Inp_val

2750 INPUT "OK? [Y/N",Inp_char$

2760 | F UPC3(Inp_char$)<>"Y" THEN I np_start
2770 OFF ERRCR

2780 SUBEND
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Command Reference

This chapter provides the GPIB command reference for the Agilent 4288A. Each
command is fully described and ordered al phabetically based on its abbreviated name
format. Use the index to look up a GPIB command by its full syntax. To find a command
according to its function, refer to the “ GPIB Command Table” on page 197.
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Syntax

Command Reference
Syntax

Notational conventionsin thiscommand reference

This section describes the conventions used in the descriptions of the commands listed in
this chapter.

Syntax

The section under the heading “ Syntax” describes the syntax used to send the command
from the external controller to the 4288A. A syntax consists of acommand part and a
parameter part, and the separator between these parts is a space.

If there are several parameters, the separator between adjacent parametersis acommac (,).
Anéllipsis(...) between commas indicates that parameters in that part are omitted. For
example, <numeric 1>,...,<numeric 4> indicates that four parameters, <numeric 1>,
<numeric 2>,<numeric 3>, and <numeric 4>, are required. String-type parameters, for
example, <string>, <string 1>, must be enclosed in double quotation marks (*).

You can omit the lowercase letters in syntax. For example, “:CALibration:CABL€” can be
shortened to “:CAL:CABL."

The symbols used in the syntax are defined as follows:

<> Characters enclosed in this pair of symbols are necessary parameters
when sending the command.

[] The part enclosed in a pair of brackets can be omitted.

{} A pair of bracesindicates that you must select one of the itemsin this

part. Individual items are separated by a pipe (|).

For example, “:APER SHOR,” “:SENS:FIMP:APERTURE:MODE LONG" are valid for
the syntax given below.

[:SENSe][:FIM Pedance]:A PERture]:MODE] { SHOR{|LONG}

Description

The section under the heading “ Description” describes how to use the command or the
operation when executed.

Parameters

The section under the heading “Parameters’ describes the necessary parameters when
sending the command. When a parameter is a value type or a string type enclosed by < >
symbols, its description, allowable setup range, initial (factory-set) value, and so on are
given; when a parameter is a selection type enclosed by { } symbols, a description of each
selection item is given.

For avalue-type parameter denoted with “MAX or MIN can be used,” you can use MAX
(or MAXIMUM) and MIN (or MINIMUM) asthe parameter instead of avalue. These
specify the maximum value and minimum value within the allowable setup range.
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Command Reference
Query response

Query response
The section under the heading “ Query response” describes the data format read out when
query (reading out data) is available with the command.

Each readout parameter is enclosed with { } symbols. If there are several itemswithin { }
separated by a pipe (), only one of them is read out.

When severa parameters are read out, they are separated with acommac(,). An ellipsis(...)
between commas indicate that the data of that part is omitted. For example, { numeric
1},..., {numeric 4} indicates that 4 dataitems, { numeric 1}, { numeric 2}, { numeric 3},
and { numeric 4}, are read out.

<newline><"END> after the parameters is the program message terminator.

Related commands

The section under the heading “ Related commands” lists other commands associated with
the current command.

Equivalent key sequence

The section under the heading “Equivalent key sequence” shows the operational procedure
of the front panel keys that has the same effect as the command.

[Key] Indicates the hardkey whose key label is Key.

[Blue] - [Key] Indicates that you press the blue shift key to activate the shift function
(2nd function printed in blue) and then press the hardkey whose key
label (printed in dark gray) is Key.

[Key] - Item Indicates a series of key operationsin which you press the [Key] key,
make the item called Item on the displayed menu blink by using the
[ 4] key or other means, and then press the [Enter] key.
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Command Reference
*CLS

|EEE Common Commands

This section describes the | EEE common commands.

*CLS
Syntax *CLS
Description Clearsthe following. (No query)

¢ Error Queue

e Status Byte Register

e Standard Event Status Register

e Operation Status Event Register

¢ Questionable Status Event Register

Equivalent key No equivalent key is available on the front panel.
sequence
*ESE
Syntax *ESE <numeric>
*ESE?
Description Sets the value of the Standard Event Status Enable Register.
Parameters
<numeric>
Description Setup value of the register
Range 0to 255
Initial value 0
Resolution 1

If the specified parameter is out of the allowable setup range, the result of bitwise AND
with 255 (Oxff) is set.

Query response {numeric} <newline><"END>
Related commands *SRE on page 127

Equivalent key No equivalent key is available on the front panel.
sequence
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Syntax

Description

Query response

Equivalent key
sequence

Syntax

Description

Query response

Equivalent key
sequence

Syntax

Description

Equivalent key
sequence

Syntax
Description
Query response

Equivalent key
sequence

Command Reference
*ESR?

*ESR?
*ESR?

Reads out the value of the Standard Event Status Register. Executing this command clears
the register value. (Query only)

{ numeric} <newline><"END>

No equivalent key is available on the front panel.

*IDN?
*IDN?

Reads out the product information (manufacturer, model humber, serial number, and
firmware version number) of the 4288A. (Query only)

{string 1} { string 2} ,{ string 3} ,{ string 4} <newline><"END>

Readout datais as follows:

{string 1} Manufacturer. Agilent Technologies is always read out.
{string 2} Model number. 4288A is aways read out.

{string 3} 10-digit serial number (example: JP1IKH00101).
{string 4} Firmware version number (example: 01.00).

[Config]( [Blue] - [-] )- Rev

*OPC
*OPC

Sets the OPC hit (bit 0) of the Standard Event Status Register at the completion of all
pending operations. (No query)

No equivaent key is available on the front panel.

*OPC?

*OPC?

lisread out at the completion of all pending operations. (Query only)
{1} <newline><"END>

No equivalent key is available on the front panel.
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Syntax
Description

Query response

Equivalent key
sequence

Syntax

Description

Parameters

Related commands

Equivalent key
sequence

Syntax

Description

Related commands

Equivalent key
sequence

Command Reference
*OPT?

*OPT?
*OPT?
Reads out the identification number of an option installed in the 4288A. (Query only)

{humeric} <newline><"END>

If thereis no installed option, O is read out.

[Config]( [Blue] - [-]) - Rev

*RCL

*RCL <numeric>

Recalls the instrument setups saved in the register of the specified number on EEPROM.
For details of recalled instrument setups, refer to Appendix D, “Initial Settings.” (No
query)

<numeric>
Description Specified number
Range Oto9
Resolution 1

If the specified parameter is out of the allowable setup range, an error occurs.
*SAV on page 127

[Rel]

*RST
*RST

Resets the instrument to the preset state.

The preset stateis different from that when resetting is done using the :SYST:PRES
command. For details, refer to Appendix D, “Initial Settings.” (No query)

:SYST:PRES on page 193
JINIT:CONT on page 183

No equivalent key is available on the front panel.
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Description

Parameters

Related commands

Equivalent key
sequence

Syntax

Description

Parameters

Query response

Related commands

Equivalent key
sequence

Command Reference
*SAV
*SAV
*SAV <numeric>

Saves the instrument setups to the register of the specified number on EEPROM. For
details of saved instrument setups, refer to Appendix D, “Initial Settings.” (No query)

<numeric>
Description Specified number
Range Oto9
Resolution 1

If the specified parameter is out of the allowable setup range, an error occurs.
*RCL on page 126

[Save]( [Blue] - [Rcl] )

*SRE

*SRE <numeric>
*SRE?

Sets the value of the Service Request Enable Register.

<numeric>
Description Setup value of the register
Range 0to 255
Initial value 0
Resolution 1

If the specified parameter is out of the allowable setup range, the result of bitwise AND
with 255 (Oxff) is set. Note that bit 6 cannot be set to 1.

numeric} <newline><"END>
{ }

*ESE on page 124
:STAT:OPER:ENAB on page 189

No equivalent key is available on the front panel.
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Command Reference

*STB?
*STB?

Syntax *STB?

Description Reads out the value of the Status Byte Register. (Query only)

Query response {humeric} <newline><"END>

Equivalent key No equivalent key is available on the front panel.

sequence
*TRG

Syntax *TRG

Description If the trigger sourceis set to GPIB (set to BUS with the (: TRIG: SOUR command),
triggers the 4288A asit waits for atrigger and reads out the measured data after the
measurement is compl eted.
The transfer format of data read out with this command conforms to the setup of the
:FORM command.

NOTE Although this command does not have “?’, query response is given.

Query response It isthe same as that of the :FETC? command. For details, refer to the description of

‘FETC?.

Related commands :FETC? on page 181
‘TRIG:SOUR on page 196
:FORM on page 182

Equivalent key No equivalent key is available on the front panel.
sequence
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Syntax

Description

Table 10-1

Query response

Related commands

Equivalent key
sequence

Syntax
Description

Equivalent key
sequence

*TST?

*TST?

Command Reference
*TST?

Executes the self-test consisting of the following items and reads out the result. (Query

only)
Self-test Items
. S Error
Test item Test description
code
Verifiesthat the RAM data busis connected correctly and thereis
RAM 1
no faulty memory cell.
Boot ROM Verifies that the checksum of Boot ROM is correct. 2
Flash ROM Verifies that the checksum of Flash ROM is correct. 4
R Verifies that the checksum of the calibration datain the
Calibration data EEPROM (Factory Calibration Data) is correct. 8
Compensation Verifies that the checksum of the compensation datain the
P EEPROM is correct. Evenif the test fails, the compensation data 16
data . L
isnot initialized.
A/D converter | Verifiesthat the board ID of the A/D converter operates normally. 32
Verifiesthat the instrument setting value in the backup memory
Backup RAM (RAM) is correct. Even if the test fails, the instrument setting 64

valueisnot initialized.

{ numeric} <newline><"END>

The readout datais the sum of the error codes of failed tests. If no error has occurred, O is

read out.

:SYST:-TEST? on page 194

[Config]( [Blue] - [-] ) - Test - Internal

*WAI

*WAI

Waits until all commands sent before this command are executed. (No query)

No equivalent key is available on the front panel.

Chapter 10

129

=
©
Q)
o
=
3
QO
>
o
Py
)
p
)
=
)
>
(@]
@




Syntax

Description

Related commands

Equivalent key
sequence

Syntax

Description

Parameters

Query response

Equivalent key
sequence

Command Reference
:ABOR

4288A GPIB Commands

This section describes the GPIB commands of the 4288A.

:ABOR

:ABORt

Resets the trigger system and places the trigger sequence in the idle state.

If the trigger system is set to start up successively (ON is specified with the :INIT:CONT
command), the trigger system starts up immediately after the transition to the idle state.

For details on the trigger system, refer to “Trigger system” on page 52. (No query)

AINIT on page 183
JINIT:CONT on page 183

No equivalent key is available on the front panel.

:APER

[:SENSe][:FIM Pedance]:APERturel :MODE] { SHORt|LONG}
[:SENSe][:FIM Pedance] : A PERture[:MODE] ?

Sel ects the measurement time (integral time) mode.

For information on the specific measurement time of each mode, see “ Specification and
Supplemental Performance Characteristics’ in the Operation Manual.

Description

SHOR (initial value) | Specifiesthe short mode.

LONG Specifies the long mode.

{SHOR|LONG} <newline><"END>

[Meas Time]
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Command Reference

:AVER
:AVER
Syntax [:SENSe]:AVERage[:STATe] { ON|OFF|1]0}
[:SENSe]:AVERage[:STATe]?
Description Turns ON/OFF the averaging function.
Parameters
Description
ON or 1 (initial value) Turns ON the averaging function.
OFFor 0 Turns OFF the averaging function.
Query response {1|0} <newline><"END>
Related commands :AVER:COUN on page 132
Equivalent key [Average]( [Blue] - [Meas Time] )
sequence
NOTE You cannot turn ON/OFF the averaging function directly by using the front panel keys.

Setting the averaging count with the front panel keys will automatically turn on the
function. Note that after the function has started thisway you cannot turn it off by using the
front panel keys.
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Command Reference
:AVER:COUN

AVER:COUN

Syntax [:SENSe]:AVERage: COUNt <numeric>
[:SENSe]:AV ERage: COUNt?

Description Sets the averaging count of the measured value for the averaging function.

Unlike setting the averaging count with the front panel keys, using this command to set the
averaging count does not automatically turn on the averaging function. Therefore, if the
averaging function has been set to off, you have to turn it on by using the :AVER

command.
Parameters
<numeric>
Description Averaging count
Range 1to 256
Initial value 1
Resolution 1
If the specified parameter is out of the allowable setup range, the minimum vaue (if the
lower limit of the range is not reached) or the maximum value (if the upper limit of the
range is exceeded) is set.
MAX or MIN can be used to specify the parameters.
Query response {numeric} <newline><"END>

Related commands :AVER on page 131

Equivalent key [Average]( [Blue] - [Meas Time] )
sequence
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Command Reference
:CAL:CABL

:CAL:CABL

Syntax :CALibration:CABLe <numeric>
:CALibration:CABLg?

Description Sets the measurement cable length.
Parameters
<numeric>
Description Desired cable length
Range Oto2
Initial value 0
Unit m (meter)
Resolution 1

If the specified parameter is out of the allowable setup range, the minimum value (if the
lower limit of the range is not reached) or the maximum value (if the upper limit of the
range is exceeded) is set.

MAX or MIN can be used to specify the parameters.

Query response { numeric} <newline><"END>
Equivalent key [Cable]([Blue] - [2])
sequence
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Command Reference
:CALC:COMP

:CALC:COMP

Syntax :CALCulate:COM Perator[:STATe] { ON|OFF|1|0}
:CALCulate:COM Parator[:STATe]?

Description Turns ON/OFF the comparator function.
This setup isinterlocked with the ON/OFF state of the signal output of the handler
interface.

NOTE Changing the measurement parameter will automatically turn off this function. To avoid

this, you have to write a program so that this command is executed after the execution of
the measurement parameter setup command (: CALC1:FORM and :CALC2:FORM).

Parameters
Description
ONor1l Turns ON the comparator function.
OFF or O (initial value) Turns OFF the comparator function.
Query response {1J0} <newline><"END>

Related commands :CALC1:FORM on page 147
:CALC2:FORM on page 150

Equivalent key [Comprtr]( [Blue] - [1] ) - On/Off
sequence
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Syntax

Description

Parameters

Query response

Equivalent key
sequence

Syntax

Description

Parameters

Query response
Related commands

Equivalent key
sequence

Command Reference
:CALC:COMP:AUXB

:CALC:COMP:AUXB

:CAL Cul ate: COM Parator: AUXBin { ON|OFF1|0}
:CAL Cul ate:COM Parator: AUXBin?

Turns ON/OFF the AUX_BIN function for sorting of the comparator function.

Depending on the ON/OFF state of the AUX_BIN function, the following difference
occursin the sorting result when the measurement result of the secondary parameter
exceeds the limit range.

ON: Sorted into AUX_BIN if the measurement result of the primary
parameter is within the limit range. Otherwise, sorted into
OUT_OF_BINS.
OFF: Always sorted into OUT_OF_BINS.
Description
ONorl Turns ON the AUX_BIN function.

OFF or O (initial value) Turns OFF the AUX_BIN function.

{1]0} <newline><"END>

[Comprtr]([Blue] - [1] ) - Aux

:CALC:COMP:BEEP

:CAL Culate: COM Parator: BEEPer[:STATe] { ON|OFF|1]|0}
:CALCulate:COM Parator:BEEPer[:STATe] ?

Turns ON/OFF the beep output.

If you turn off the beep output, the beep sound is not produced, regardless of the sorting
result of the comparator.

This command has the same function asthe :SYST:BEEP:STAT command.

Description

ON or 1 (initial value) Turns ON the beep output.

OFFor0 Turns OFF the beep output.

{1|0} <newline><"END>
:SYST:BEEP:STAT on page 191

[Config]( [Blue] - [-] ) - Beep
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Command Reference
:CALC:COMP:BEEP:COND

:CALC:COMP:BEEP:COND

Syntax :CAL Culate: COM Parator:BEEPer: CONDition { FAIL|PASS}
:CAL Culate: COM Parator:BEEPer: CONDition?

Description Sets the condition for producing a beep sound: when sorting with the comparator fails
(sortsinto any BIN other than BIN1 to BIN9) or passes (sortsinto BIN1 to BIN9).

Parameters

Description

FAIL (initial value) | Instructs the instrument to beep when the sorting fails.

PASS Instructs the instrument to beep when the sorting pass.

Query response {FAIL|PASS} <newline><"END>
Related commands :CALC:COMP:BEEP on page 135

Equivalent key [Config]( [Blue] - [-] ) - Beep
sequence

:CALC:COMP:.CLE

Syntax :CAL Culate:COM Parator:CLEar

Description Clears the ON/OFF state and range of every limit range (BIN1 to BIN9, thelimit range for
the secondary parameter), the limit range designation method, and the reference value for

tolerance mode.

Equivalent key [Comprtr]( [Blue] - [1] ) - Limit - Clr - Yes
sequence
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Command Reference
:CALC:COMP:COUN

:CALC:COMP:COUN

Syntax :CAL Cul ate: COM Parator: COUNI[: STATe] { ON|OFF|1{0}
:CAL Cul ate: COM Parator: COUNI[: STATe] ?

Description Turns ON/OFF the BIN counter function of the comparator function.

If you turn on this function, the number of DUTSs sorted into each BIN based on the
comparator sorting result is counted. The maximum count is 9999909. If thisis exceeded,
the count value will not be updated but remain at 999999.

Parameters
Description
ONor1l Turns ON the BIN counter function.
OFF or O (initial value) Turns OFF the BIN counter function.
Query response {1|0} <newline><"END>

Related commands :CALC:COMP:COUN:CLE on page 137
:CALC:COMP:COUN:DATA? on page 138
:CALC:COMP:COUN:OVLD? on page 140
:CALC:COMP:COUN:MULT:DATA? on page 139
:CALC:COMP:COUN:MULT:OVLD? on page 140

Equivalent key [Comprtr]( [Blue] - [1] ) - Count
sequence

:CALC:COMP:COUN:CLE

Syntax :CALCulate:COMParator: COUNt:CLEar

Description Clears the count value of each BIN (resetsit to 0) for the BIN counter function of the
comparator function.

Equivalent key [Comprtr]([Blue] - [1] ) - Count - CountClear - Yes
sequence
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Command Reference
:CALC:COMP:COUN:DATA?

:CALC:COMP:COUN:DATA?

Syntax :CAL Culate:COM Parator: COUNt:DATA?

Description Reads out each count value of BIN1 to BIN9, OUT_OF BINS, and AUX_BIN of the BIN

counter function.

Reads out all BIN count values regardless of the ON/OFF state of each BIN (set with the

:CALC:COMP:PRIM:BIN{1-9}:STAT command). (Query only)

Query response {numeric 1},...,{ numeric 11} <newline><"END>
Description

{numeric 1} The count value of BINL.

{humeric 2} The count value of BIN2.

{numeric 3} The count value of BINS.

{numeric 4} The count value of BIN4.

{humeric 5} The count value of BINS.

{numeric 6} The count value of BING.

{numeric 7} The count value of BIN7.

{humeric 8} The count value of BINS.

{numeric 9} The count value of BINO.

{numeric 10} The count value of OUT_OF _BINS.
{nhumeric 11} The count value of AUX_BIN.

Related commands :CALC:COMP:COUN:OVLD? on page 140
:CALC:COMP:COUN on page 137
:CALC:COMP:COUN:CLE on page 137
:CALC:COMP:COUN:MULT:DATA? on page 139
:CALC:COMP on page 134
:CALC:COMP:PRIM:BIN{1-9}:STAT on page 143

Equivalent key No equivalent key is available on the front panel.

sequence
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Syntax

Description

Query response

Related commands

Equivalent key
sequence

Command Reference
:CALC:COMP:COUN:MULT:DATA?

:CALC:COMP:COUN:MULT:DATA?

:CAL Culate:COM Parator: COUNt:MULTi:DATA?
Reads out each count value of BIN1to BIN9, OUT_OF BINS, and AUX_BIN of the
selected channel.

When the multi-compensation function is tuned off, reads out normal count values
(common value for all channels). In other words, this command has the same function as
the :CALC:COMP:COUN:DATA? command.

Reads out all BIN count values regardless of the ON/OFF state of each BIN (set with the
:CALC:COMP:PRIM:BIN{1-9}:STAT command). (Query only)

{numeric 1},... { numeric 11} <newline><"END>

Description

{numeric 1} The count value of BIN1 of selected channel.
{numeric 2} The count value of BIN2 of selected channel.
{numeric 3} The count value of BIN3 of selected channel.
{numeric 4} The count value of BIN4 of selected channel.
{numeric 5} The count value of BINS of selected channel.
{numeric 6} The count value of BING of selected channel.
{numeric 7} The count value of BIN7 of selected channel.
{numeric 8} The count value of BIN8 of selected channel.
{numeric 9} The count value of BIN9 of selected channel.
{numeric 10} The count value of OUT_OF_BINS of selected channel.
{numeric 11} The count value of AUX_BIN of selected channel.

:CALC:COMP:COUN:MULT:OVLD? on page 140
:CORR:MULT on page 161

:CALC:COMP:COUN on page 137
:CALC:COMP:COUN:CLE on page 137
:CALC:COMP:COUN:DATA? on page 138
:CALC:COMP on page 134
:CALC:COMP:PRIM:BIN{1-9}:STAT on page 143

No equivalent key is available on the front panel.
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Syntax

Description

Query response

Related commands

Equivalent key
sequence

Syntax
Description
Query response

Related commands

Equivalent key
sequence

Command Reference
:CALC:COMP:COUN:MULT:OVLD?

:CALC:COMP:COUN:MULT:OVLD?
:CAL Culate: COM Parator: COUNt:MULTi:OVLD?

Reads out the overload count value of the selected channel.

When the multi-compensation function is tuned off, reads out normal count value
(common value for all channels). In other words, this command has the same function as
the :CALC:COMP:COUN:OVLD? command. (Query only)

{humeric} <newline><"END>

:CALC:COMP:COUN:MULT:DATA? on page 139
:CORR:MULT on page 161
:CALC:COMP:COUN on page 137
:CALC:COMP:COUN:CLE on page 137
:CALC:COMP on page 134

No equivalent key is available on the front panel.

:CALC:COMP:COUN:OVLD?

:CAL Culate:COM Parator: COUNt:OVLD?
Reads out each overload count value. (Query only)
{numeric} <newline><"END>

:CALC:COMP:COUN:DATA? on page 138
:CALC:COMP:COUN on page 137
:CALC:COMP:COUN:CLE on page 137
:CALC:COMP on page 134

No equivalent key is available on the front panel.
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Command Reference
:CALC:COMP:MODE

:CALC:COMP:MODE

Syntax :CAL Culate: COM Parator:MODE { ABS|DEV|PCNT}
:CAL Culate: COM Parator:M ODE?

Description Determines how to specify the limit range of the primary parameter for the comparator
function.
Parameters
Description
ABS Specifies the limit border value in an absolute val ue (absol ute mode).
(initial value)
DEV Specifies the border value relative to the reference value™! as an
absol ute value (absol ute tol erance mode).
PCNT Specifies the border value relative to the reference value as a
percentage of the reference value'* (percent tolerance mode).

*1.Usethe :CALC:COMP:PRIM:NOM command to set the reference value.

Query response {ABS|DEV|PCNT} <newline><"END>

Related commands :CALC:COMP:PRIM:NOM on page 144
:CALC:COMP:PRIM:BIN{1-9} on page 142

Equivalent key [Comprtr]([Blue] - [1] ) - Limit - A Mode
sequence
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Syntax

Description

Parameters

Query response

Related commands

Equivalent key
sequence

Command Reference
:CALC:COMP:PRIM:BIN{1-9}

:CALC:COMP:PRIM:BIN{1-9}

:CALCulate:COM Parator: PRIMary:BIN{ 1]2|3|4/|5|6]7|8|9} <numeric 1>,<numeric 2>
:CALCulate:COM Pearator: PRIMary:BIN{ 1|2|3|4/5/6]7|8|9} ?

Setsthe limit ranges of BIN1 to BIN9 as the primary parameter used in the comparator
function, depending on the designation method set using the : CALC: COMP:MODE

command.

This command only sets the limit range. To activate it, use the
:CALC:COMP:PRIM:BIN{1-9}:STAT command to turn on the BIN for which the limit

range has been set.

<numeric 1> <numeric 2>
Description The lower limit value of the The upper limit value of the
limit range. limit range.
Range -999.999 to 999.999 -999.999 to 999.999
Initial value 0 0
Unit F (farad) or % (percent) F (farad) or % (percent)

If the specified parameter is out of the allowable setup range, the minimum value (if the
lower limit of the range is not reached) or the maximum value (if the upper limit of the
range is exceeded) is set. Note that the unit of the parameter may change depending on the
limit range designation method.

MAX or MIN can be used to specify the parameters.
{numeric 1} ,{ numeric 2} <newline><"END>

:CALC:COMP:MODE on page 141
:CALC:COMP:PRIM:BIN{1-9}:STAT on page 143
:CALC:COMP:SEC:LIM on page 145
:CALC:COMP on page 134

[Pri Low] and [Pri High] (Only BIN1 can be set.)
[Comprtr]([Blue] - [1] ) - Limit - Pri (All BINs can be set.)
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Command Reference

:CALC:COMP:PRIM:BIN{1-9}:STAT

:CALC:COMP:PRIM:BIN{1-9}:STAT

Syntax :CAL Culate: COM Parator:PRIMary:BIN{ 1/2|34/5/6/7|8|9} : STATe { ON|OFF1|0}
:CAL Cul ate: COM Parator: PRIMary:BIN{ 12|3}4/5/6|7|8|9} : STATe?

Description Turns ON/OFF BIN1 to BIN9 of the comparator function.
Only BINs that you turn on using this command are used for the sorting judgment of the

comparator function.

Parameters
Description
ONorl Turns ON BIN.
(initial value of BIN1)
OFFor 0 Turns OFF BIN.
(initial value of BIN2 to BIN9)
Query response {1|0} <newline><"END>

Related commands :CALC:COMP:PRIM:BIN{1-9} on page 142
:CALC:COMP:SEC:STAT on page 146

:CALC:COMP on page 134

Equivalent key [Comprtr]( [Blue] - [1] ) - Limit - Pri

sequence
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Command Reference
:CALC:COMP:PRIM:NOM

:CALC:COMP:PRIM:NOM

Syntax :CALCulate:COMParator:PRIMary:NOMinal <numeric>
:CALCulate:COM Parator:PRIMary:NOMinal ?
Description Specifies the reference val ue used when specifying the primary parameter limit range for

the comparator function. This value can be used when the limit range designation method
is set to either absolute tolerance mode or percent tolerance mode.

Parameters
<numeric>
Description The reference value used when specifying the primary parameter
limit range.
Range -999.999 to 999.999
Initial value 0
Unit F (farad)
If the specified parameter is out of the allowable setup range, the minimum value (if the
lower limit of the range is not reached) or the maximum value (if the upper limit of the
range is exceeded) is set.
MAX or MIN can be used to specify the parameters.
Query response {numeric} <newline><"END>

Related commands :CALC:COMP:MODE on page 141
:CALC:COMP:PRIM:BIN{1-9} on page 142

Equivalent key [Comprtr]([Blue] - [1] ) - Limit - AABS /A%
sequence
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Command Reference
:CALC:COMP:SEC:LIM

:CALC:COMP:SEC:LIM

Syntax :CALCulate:COM Parator: SECondary:LIMit <numeric 1>,<numeric 2>
:CALCulate:COM Parator: SECondary:LIMit?

Description Setsthe limit range for the secondary parameter used in the comparator function.

This command only sets the limit range. To activate the set limit range, use the
:CALC:COMP:SEC:STAT command to enable sorting judgment for the measurement
result of the secondary parameter.

Parameters
<numeric 1> <numeric 2>
Description The lower limit value of the The upper limit value of the
limit range. [imit range.
Range -99.9999E9 to 99.9999E9 -99.9999E09 to 99.9999E9
Initial value 0 0
Unit Depends on the type of Depends on the type of
parameter. parameter.
If the specified parameter is out of the allowable setup range, the minimum value (if the
lower limit of the range is not reached) or the maximum value (if the upper limit of the
range is exceeded) is set.
MAX or MIN can be used to specify the parameters.
Query response {numeric 1} { numeric 2} <newline><"END>

Related commands :CALC:COMP:SEC:STAT on page 146
:CALC:COMP:PRIM:BIN{1-9} on page 142
:CALC:COMP on page 134

Equivalent key [Sec Low]( [Blue] - [Pri Low]) and [Sec High]( [Blue] - [Pri High] )

seguence [Comprtr]( [Blue] - [1] ) - Limit - Sec
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Command Reference
:CALC:COMP:SEC:STAT

:CALC:COMP:SEC:STAT

Syntax :CALCulate:COM Parator: SECondary:STATe { ON|OFF|1]|0}
:CAL Culate:COM Parator: SECondary:STATe?

Description Sets whether to enabl e sorting judgment for the measurement result of the secondary
parameter when using the comparator function.

Parameters
Description
ONor1l Enables sorting judgment for the measurement result of the
(initial value) secondary parameter.
OFFor 0 Disables sorting judgment for the measurement result of the
secondary parameter.
Query response {1|0} <newline><"END>

Related commands :CALC:COMP:SEC:LIM on page 145
:CALC:COMP:PRIM:BIN{1-9}:STAT on page 143
:CALC:COMP on page 134

Equivalent key [Comprtr]([Blue] - [1] ) - Limit - Sec
sequence
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Syntax

Description

Parameters

Query response
Related commands

Equivalent key
sequence

Syntax

Description

Query response
Related commands

Equivalent key
sequence

Command Reference
:CALC1:FORM

:CALC1:FORM

:CAL Culatel:FORMat { CPICS}
:CALCulatel:FORMat?

Specifies the primary parameter to be measured.

When the secondary parameter has been set to G or RP and the primary parameter is set to
CS, the secondary parameter is automatically changed to D. Also, when the secondary
parameter has been set to RS and the primary parameter is set to CP, the secondary
parameter is automatically changed to D.

Description

CP (initial value) | Specifiesthe capacitance value measured using the paralel
equivalent circuit model for the primary parameter.

Cs Specifies the capacitance value measured using the series
equivalent circuit model for the primary parameter.

{CPICS} <newline><"END>
:CALC2:FORM on page 150

[Meas Prmtr]

:CALC1L:MATH:EXPR:CAT?

:CALCulatel:MATH:EXPRession:CATalog?
Reads out available parameters used when executing the command to specify the

expression of the primary parameter in the deviation measurement mode (the
(:CALC1:MATH:EXPR:NAME command). The query response is always DEV,PCNT.

(Query only)
DEV,PCNT<newline><"END> (fixed)
:CALC1:MATH:EXPR:NAME on page 148

No equivalent key is available on the front panel.
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Command Reference
:CALC1:MATH:EXPR:NAME

:CALC1L:MATH:EXPR:NAME

Syntax :CALCulatel:MATH:EXPRession:NAME { DEV|PCNT}
:CALCulatel:MATH:EXPRession:NAME?

Description Specifies the expression of the primary parameter used when displaying the measurement
result in the deviation measurement mode.

Parameters

Description

DEV
(initial value)

Displaysthe result in the difference between the measurement

value and the reference value™! (measurement value - reference
value).

PCNT

Displays the difference between the measurement value and the
reference value™! in a percentage 2 to the reference value.

*1.Usethe :DATA {REF1|REF2} command to set the reference value.
*2.(Measurement value - reference value) / reference valuex 100

Query response {DEV|PCNT}<newline><"END>

Related commands :CALC1:MATH:STAT on page 149
:CALC2:MATH:EXPR:NAME on page 151
:DATA {REF1|REF2} on page 172

Equivalent key [A Mode]( [Blue] - [Meas Prmtr] ) - Pri

sequence
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Command Reference
:CALC1:MATH:STAT

:CALC1L:MATH:STAT

Syntax :CAL Culatel:MATH:STATe { ON|OFFI1|0}
:CALCulatel:MATH:STATe?

Description Determines whether to use the function (deviation measurement mode) that displaysthe
primary parameter measurement result in deviation from the reference value (set using the
:DATA command).

NOTE Changing any of the measurement parameters will automatically disable this function. To

avoid this, you have to write a program so that this command is executed after the
execution of the measurement parameter setup command (:CALC1:FORM and
:CALC2:FORM).

Parameters
Description

ONor1l Enables the deviation measurement mode.

OFF or O (initial value) Disables the deviation measurement mode (in other
words, displays the measurement result in an absolute
value).

Query response {1]0} <newline><"END>

Related commands :CALC1:MATH:EXPR:NAME on page 148
:CALC1:FORM on page 147
:CALC2:FORM on page 150
:CALC2:MATH:STAT on page 152

Equivalent key [A Mode]( [Blue] - [Meas Prmtr] ) - Pri
sequence
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Syntax

Description

Parameters

Query response
Related commands

Equivalent key
sequence

Syntax

Description

Query response
Related commands

Equivalent key
sequence

Command Reference
:CALC2:FORM

:CALC2:FORM

:CAL Culate2:FORMat { D|Q|G|RPIRS}
:CALCulate2:FORMat?

Specifies the secondary parameter to be measured.

If the primary parameter has been set to CP and the secondary parameter is set to RS, the
primary parameter isautomatically changed to CS. Also, if the primary parameter has been
set to CS and the secondary parameter is set to G or RP, the primary parameter is
automatically set to CP.

Description

D (initial value) Specifies the dissipation factor as the secondary parameter.

Q Specifies the quality factor (inverse value of D) as the secondary
parameter.
G Specifies the equivalent parallel conductance measured using the

parallel equivalent circuit model as the secondary parameter.

RP Specifies the equivalent parallel resistance measured using the
parallel equivalent circuit model as the secondary parameter.
RS Specifiesthe equival ent series resistance measured using the series

equivalent circuit model as the secondary parameter.

{D|Q|G|RP|RS} <newline><"END>
:CALC1:FORM on page 147

[Meas Prmtr]

:CALC2MATH:EXPR:CAT?
:CALCulate2:MATH:EXPRession:CATalog?
Reads out available parameters used when executing the command to specify the

expression of the secondary parameter in the deviation measurement mode (the
:CALC1:MATH:EXPR:NAME command). The query response is always DEV,PCNT.

(Query only)

DEV,PCNT<newline><"END> (fixed)
:CALC2:MATH:EXPR:NAME on page 151

No equivalent key is available on the front panel.
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Command Reference
:CALC2:MATH:EXPR:NAME

:CALC2:MATH:EXPR:NAME

Syntax :CALCulate2:MATH:EXPRession:NAME { DEV|PCNT}
:CALCulate2:MATH:EXPRession:NAME?

Description Specifies the expression of the secondary parameter used when displaying the
measurement result in the deviation measurement mode.

Parameters
Description
DEV Displays the result as the difference between the measurement
(initial value) value and the reference value™! (measurement value - reference
value).
PCNT Displays the difference between the measurement value and the
reference value'! as a percentage’? of the reference value.

*1.Usethe :DATA {REF1|REF2} command to set the reference value.
*2.(Measurement value - reference value) / reference valuex 100

Query response {DEV|PCNT}<newline><"END>

Related commands :CALC2:MATH:STAT on page 152
:CALC1:MATH:EXPR:NAME on page 148
:DATA {REF1|REF2} on page 172

Equivalent key [A Mode]( [Blue] - [Meas Prmtr] ) - Sec
sequence
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Command Reference
:CALC2:MATH:STAT

:CALC2:MATH:STAT

Syntax :CALCulate2:MATH:STATe { ON|OFF|1]|0}
:CALCulate2: MATH:STATe?
Description Determines whether to use the function (deviation measurement mode) that displays the

secondary parameter measurement result as deviation from the reference value (set using
the :DATA command).

NOTE Changing any of the measurement parameters will automatically disable this function. To
avoid this, you have to write a program so that this command is executed after the
execution of the measurement parameter setup command (:CALC1:FORM and
:CALC2:FORM).

Parameters
Description
ONor1l Enables the deviation measurement mode.
OFF or O (initial value) Disables the deviation measurement mode (i.e., displays
the measurement result as an absolute value).
Query response {1)0} <newline><"END>

Related commands :CALC2:MATH:EXPR:NAME on page 151
:CALC1:FORM on page 147
:CALC2:FORM on page 150
:CALC1:MATH:STAT on page 149

Equivalent key [A Mode]( [Blue] - [Meas Prmtr] ) - Sec
sequence
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Command Reference
:CALC3:MATH:STAT

:CALC3:MATH:STAT

Syntax :CAL Culate3:MATH:STATe { ON|OFFI1|0}
:CALCulate3:MATH:STATe?

Description Determines whether to use the monitor function of the current flowing through the DUT
during measurement.

Parameters
Description
ONor1l Enables the current monitor function.
OFF or O (initial value) Disables the current monitor function.
Query response {1|0} <newline><"END>
Related commands :CALC4:MATH:STAT on page 153
Equivalent key [Level Mon]( [Blue] - [Show Setting] )
sequence
:CALC4AMATH:STAT
Syntax :CALCulated:MATH:STATe { ON|OFF|1]0}
:CALCulated:MATH:STATe?
Description Determines whether to use the monitor function of the voltage applied to the DUT during
measurement.
Parameters
Description
ONorl Enables the voltage monitor function.
OFF or O (initial value) Disables the voltage monitor function.
Query response {1]0} <newline><"END>

Related commands :CALC3:MATH:STAT on page 153

Equivalent key [Level Mon]( [Blue] - [Show Setting] )
sequence
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Command Reference
:CORR:CKIT:STAN1:FORM

:CORR:CKIT:STAN1:FORM

Syntax [:SEN'Se]:CORRection:CK I T:STANdard1:FORMat { GB|CPG}
[:SEN'Se]:CORRection:CK I T:STANdard1:FORMat?

Description Sets the parameter types of the OPEN compensation data.

Parameters

Description

GB (initial value) | Specifies G asthe primary parameter and B as the secondary
parameter.

CPG Specifies CP as the primary parameter and G as the secondary
parameter.

Query response { GB|CPG} <newline><"END>
Related commands :CORR:DATA on page 158

Equivalent key [Open]([Blue] - [4]) - CorVal - PrmSilct
sequence

:CORR:CKIT:STAN2:FORM

Syntax [:SEN'Se]: CORRection:CK I T:STANdard2: FORMat { RX|L SRS}
[:SEN'Se]:CORRection:CK I T:STANdard2: FORMat?

Description Sets the parameter types of the SHORT compensation data.

Parameters

Description

RX (initial value) | Specifies R asthe primary parameter and X as the secondary
parameter.

LSRS Specifies Ls as the primary parameter and Rs as the secondary
parameter.

Query response { GB|CPG} <newline><"END>
Related commands :CORR:DATA on page 158

Equivalent key [Short]([Blue] - [5]) - CorVal - PrmSilct
sequence
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Command Reference
:CORR:CKIT:STAN3

:CORR:CKIT:STAN3

Syntax [:SENSe]:CORRection:CKIT:STANdard3 <numeric 1>,<numeric 2>
[:SENSe]: CORRection:CKIT:STANdard3?

Description Defines the values of the LOAD compensation standard for the parameters you specify by
using the :CORR:CKIT:STAN3:FORM command.

These are set as the standard values for the measurement frequency when executing the
command (set with the : SOUR:FREQ command).

When using the multi-compensation function (set to ON with the :CORR:MULT
command) with the channel-by-channel definition of the standard values enabled (set to
ON with the:CORR:MULT: CKIT: STAN3 command), the standard values for the selected
channel (selected with the : CORR:MULT:CHAN command) are set at execution of the

command.
Parameters
<numeric 1> <numeric 2>
Description Value of the primary Value of the secondary
parameter. parameter.
Range -999.999 to 999.999 -99.9999E9 to 99.9999E9
Initia value 100E-9 0
Unit F (farad) Depends on the type of
parameter.
If the specified parameter is out of the allowable setup range, the minimum value (if the
lower limit of the range is not reached) or the maximum value (if the upper limit of the
range is exceeded) is set.
MAX or MIN can be used to specify the parameters.
Query response {numeric 1} { numeric 2} <newline><"END>

Related commands :CORR:LOAD on page 160
:CORR:CKIT:STAN3:FORM on page 156
:CORR:MULT on page 161
:CORR:MULT:CHAN on page 161
:CORR:MULT:CKIT:STAN3 on page 162

Equivalent key [Load]( [Blug] - [6] ) - CorVal - RefEnt
sequence
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Syntax

Description

Parameters

Query response
Related commands

Equivalent key
sequence

Command Reference
:CORR:CKIT:STAN3:FORM

:CORR:CKIT:STAN3:FORM

[:SENSe]: CORRection:CK I T:STANdard3:FORMat { CPD|CPQ|CPG|CPRPICSDICSQICSRS}
[:SENSe]: CORRection:CKI T:STANdard3: FORMat?

Sets the types of parameters used to define the standard for LOAD compensation.

Description
CPD Specifies CP as the primary parameter, D as the secondary parameter.
(initial value)
CPQ Specifies CP asthe primary parameter, Q as the secondary parameter.
CPG Specifies CP as the primary parameter, G as the secondary parameter.
CPRP Specifies CP as the primary parameter, RP as the secondary parameter.
CsD Specifies CS as the primary parameter, D as the secondary parameter.
CSQ Specifies CS as the primary parameter, Q as the secondary parameter.
CSRS Specifies CS as the primary parameter, RS as the secondary parameter.

For details on CP and CS, refer to :CALC1:FORM on page 147. For detailson D, Q, RP,
and RS, refer to :CALC2:FORM on page 150.

{ CPD|CPQICPG|CPRP|CSD|CSQICSRS} <newline><"END>

:CORR:CKIT:STAN3 on page 155

[Load]( [Blue] - [6] ) - CorVal - PrmSlct
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Command Reference

:CORR:COLL
:CORR:COLL
Syntax [:SENSe]: CORRection: COL Lect[:ACQuire] { STANdard1|STANdard2|STANdard3}
Description M easures the compensation data for OPEN/SHORT/LOAD compensation and turns on the

compensation function.

These compensation data are measured for the measurement frequency used in executing
the command (set with the : SOUR:FREQ command).

When using the multi-compensation function (set to ON with the :CORR:MULT
command), thisis measured as the compensation data for the selected channel when
executing the command (selected with the : CORR:MULT: CHAN command). (No query)

Parameters
Description
STANdardl Specifies the OPEN compensation.
STANdard2 Specifies the SHORT compensation.
STANdard3 Specifies the LOAD compensation.

Related commands :CORR:OPEN on page 165
:CORR:SHOR on page 165
:CORR:LOAD on page 160
:CORR:MULT on page 161
:CORR:MULT:CHAN on page 161

Equivalent key [Open]( [Blue] - [4] ) - OpenMeas
sequence [Short]([Blue] - [5] ) - ShortMeas

[Load]( [Blug] - [6] ) - LoadMeas
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Syntax

Description

Parameters

Command Reference
:CORR:DATA

:CORR:DATA

[:SENSe]:CORRection:DATA { STANdard1|STANdard2|STANdard3} ,<numeric 1>,<numeric 2>
[:SENSe]:CORRection:DATA? { STANdard1|STANdard2|STANdard3}

Sets the compensation data for OPEN/SHORT/LOAD compensation.

These compensation data are measured for the measurement frequency used in executing
the command (set with the : SOUR:FREQ command).

When using the multi-compensation function (set to ON with the :CORR:MULT
command), thisis set asthe compensation datafor the selected channel when executing the
command (selected with the : CORR: MULT: CHAN command).

To activate the set compensation data, use the : CORR:OPEN, :CORR:SHOR, and
:CORR:LOAD commandsto turn on the OPEN/SHORT/LOAD compensation function.

The transfer format of data read out with this command conforms to the setup of the
:FORM command.

Parameter 1. {STANdard1|STANdard2|STANdard3}

STANdardl | Setsor reads out the data for OPEN compensation.
STANdard2 | Sets or reads out the datafor SHORT compensation.
STANdard3 | Sets or reads out the data for LOAD compensation.
¢ When specifying STANdardl as parameter 1:
Parameter 2: <numeric 1> Parameter 3: <numeric 2>
Description | value of the primary parameter™®. | Value of the secondary parameter™ 2,
Range -99.9999E9 to 99.9999E9 -99.9999E9 to 99.9999E9
Initial value |0 0
Unit Depends on the type of parameter. | Depends on the type of parameter.

*1.Usethe :CORR:CKIT:STAN1:FORM command to specify the type of parameter.

e When speci

fying STANdard2 as parameter 1.

Parameter 2: <numeric 1>

Parameter 3: <numeric 2>

Description | value of the primary parameter™™. | Value of the secondary parameter™ ™.,
Range -99.9999E9 to 99.9999E9 -99.9999E9 to 99.9999E9

Initial value |0 0

Unit Depends on the type of parameter. | Depends on the type of parameter.

*1.Use the : CORR:CKIT:STAN2:FORM command to specify the type of parameter.
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Command Reference

:CORR:DATA
»  When specifying STANdard3 as parameter 1:
Parameter 2: <numeric 1> Parameter 3: <numeric 2>
parameter 1.
Range -999.999 to 999.999 -99.9999E9 to 99.9999E9
Initial value | 100E-9 0
Unit F (farad) Depends on the type of parameter.

*1.Usethe :CORR:CKIT:STAN3:FORM command to specify the type of parameter.

In any case, if the specified parameter is out of the allowable setup range, the minimum
value (if the lower limit of the range is not reached) or the maximum value (if the upper
limit of the range is exceeded) is set.

MAX or MIN can be used to specify parameter 2 and parameter 3.
Query response {numeric 1} { numeric 2} <newline><"END>

Related commands :CORR:OPEN on page 165
:CORR:SHOR on page 165
:CORR:LOAD on page 160
:CORR:MULT on page 161
:CORR:MULT:CHAN on page 161
:CORR:CKIT:STAN1:FORM on page 154
:CORR:CKIT:STAN2:FORM on page 154
:CORR:CKIT:STAN3:FORM on page 156
:FORM on page 182

Equivalent key [Open]( [Blue] - [4] ) - MeasVal

sequence [Short]( [Blue] - [5] ) - MeasVal

[Load]( [Blue] - [6] ) - CorVal - MeasVal

You can only check the setup values. You cannot set them.
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Command Reference
:CORR:LOAD

:CORR:LOAD

Syntax [: SEN'Se]:CORRection:LOAD[:STATe] { ON|OFF|1{0}
[:SEN'Se]: CORRection:LOAD[:STATe]?

Description Turns ON/OFF the LOAD compensation function.

With the LOAD compensation set to ON, if you change the cable length (set with the
:CAL:CABL command) or frequency shift (set with the : SYST:FSH command), the
LOAD compensation is automatically changed to OFF.

Parameters
Description
ONor1l Turns ON the LOAD compensation.
OFF or O (initial value) Turns OFF the LOAD compensation.
Query response {1|0} <newline><"END>

Related commands :CAL:CABL on page 133
:SYST:FSH on page 192
:CORR:COLL on page 157

Equivalent key [Load]( [Blug] - [6] ) - On/Off
sequence
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Syntax

Description

Parameters

Query response

Equivalent key
sequence

Syntax

Description

Parameters

Query response

Equivalent key
sequence

Command Reference
:CORR:MULT

:CORR:MULT
[:SENSe]:CORRection:MULTiple[:STATe] { ON|OFF[1|0}
[:SENSe]:CORRection:MULTiple[:STATe]?

Turns ON/OFF the multi-compensation function.

This setup is interlocked with the ON/OFF state of the signal output of the scanner
interface.

Description

ONorl Turns ON the multi-compensation function.

OFF or O (initial value) Turns OFF the multi-compensation function.

{1|0} <newline><"END>

[Scanner]( [Blue] - [9] ) - On/Off

:CORR:MULT:CHAN

[:SENSe]:CORRection:MULTiple:CHANnNel <numeric>
[:SENSe]: CORRection:MULTiple:CHANnNel ?

Specifies a channel number used in the multi-compensation function.

You can also specify the channel number via the scanner interface. Note that a channel
number specified through the interface overrides a channel number selected with this
command.

<numeric>
Description The desired channel number.
Range 0to 63
Initial value 0
Resolution 1

If the specified parameter is out of the allowable setup range, an error occurs.

MAX or MIN can be used to specify the parameters.
{ numeric} <newline><"END>

[Scanner]( [Blue] - [9] ) - Channel

Chapter 10 161

=
©
Q)
o
=
3
QO
>
o
Py
)
p
)
=
)
>
(@]
@




Command Reference
:CORR:MULT:CKIT:STAN3

:CORR:MULT:CKIT:STANS

Syntax [:SENSe]: CORRection:MULTiple:CKIT:STANdard3[:STATe] { ON|OFF|1/0}
[:SENSe]: CORRection:MULTiple:CKIT:STANdard3[: STATe] ?
Description Determines whether to define the standard values for LOAD compensation for each

channel individually when using the multi-compensation function (set to ON with the
:CORR:MULT command).

Parameters
Description
ONorl Enables channel-by-channel value definition.
OFFor0 Disables channel-by-channel value definition (defines the same
(initial value) valuesfor al channels).
Query response {1|0} <newline><"END>

Related commands :CORR:MULT on page 161
:CORR:CKIT:STAN3 on page 155

Equivalent key [Scanner]( [Blue] - [9] ) - LoadRef
sequence
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Command Reference

:CORR:OFFS
:CORR:OFFS
Syntax [:SENSe]: CORRection: OFFSet[:STATe] { ON|OFF|1/0}
[:SENSe]: CORRection: OFFSet[:STATe] ?
Description Turns ON/OFF the offset compensation function.
NOTE Changing this parameter will automatically turn off this function. To avoid this, you have

to write a program so that this command is executed after the execution of the
measurement parameter setup command (: CALC1:FORM and :CALC2:FORM).

Parameters
Description
ONor1l Turns ON the offset compensation function.
OFF or O (initial value) Turns OFF the offset compensation function.
Query response {1]0} <newline><"END>

Related commands :CORR:OFFS:DATA on page 164
:CALC1:FORM on page 147
:CALC2:FORM on page 150

Equivalent key [Offset]( [Blue] - [3] ) - On/Off
sequence
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Command Reference
:CORR:OFFS:DATA

:CORR:OFFS.DATA

Syntax [:SENSe]:CORRection:OFFSet:DATA <numeric 1>,<numeric 2>
[:SENSe]:CORRection:OFFSet:DATA?

Description Sets the compensation values for the primary parameter and secondary parameter used in
the offset compensation function.

These compensation data are measured for the measurement frequency used in executing
the command (set with the : SOUR:FREQ command).

Parameters
<numeric 1> <numeric 2>
Description | The offset compensation value for | The offset compensation value for
the primary parameter. the secondary parameter.
Range -999.999 to 999.999 -99.9999E9 to 99.9999E9
Initial value | O 0
Unit F (farad) Depends on the setup of the
secondary parameter.
If the specified parameter is out of the allowable setup range, the minimum value (if the
lower limit of the range is not reached) or the maximum value (if the upper limit of the
range is exceeded) is set. Note that the unit of the parameter changes depending on the
limit range designation method.
MAX or MIN can be used to specify the parameters.
Query response {numeric 1} ,{ numeric 2} <newline><"END>

Related commands :CORR:OFFS on page 163

Equivalent key [Offset]( [Blue] - [3] ) - OfsEnt
sequence
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Syntax

Description

Parameters

Query response

Related commands

Equivalent key
sequence

Syntax

Description

Parameters

Query response

Related commands

Equivalent key
sequence

Command Reference
:CORR:OPEN

:CORR:OPEN

[:SENSe]: CORRection:OPEN[:STATe] { ON|OFF1|0}
[:SENSe]:CORRection:OPEN[:STATe]?

Turns ON/OFF the OPEN compensation.

With the OPEN compensation set to ON, if you change the cable length (set with the
:CAL:CABL command) or frequency shift (set with the : SYST:FSH command), the
OPEN compensation is automatically changed to OFF.

Description

ONor1l
OFF or O (initial value)

Turns ON the OPEN compensation.
Turns OFF the OPEN compensation.

{1]0} <newline><"END>

:CAL:CABL on page 133
:SYST:FSH on page 192
:CORR:COLL on page 157

[Open]( [Blue] - [4] ) - On/Off

:CORR:SHOR

[:SENSe]: CORRection:SHOR([: STATe] { ON|OFF|1/0}
[:SENSe]:CORRection: SHOR[: STATe] ?

Turns ON/OFF the SHORT compensation.

With the SHORT compensation set to ON, if you change the cable length (set with the
:CAL:CABL command) or frequency shift (set with the : SYST:FSH command), the
SHORT compensation is automatically changed to OFF.

Description

ONor1l
OFF or O (initial value)

Turns ON the SHORT compensation.
Turns OFF the SHORT compensation.

{1]0} <newline><"END>

:CAL:CABL on page 133
:SYST:FSH on page 192
:CORR:COLL on page 157

[Short]( [Blue] - [5] ) - On/Off
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Command Reference
:CREJ

:CREJ

Syntax [:SENSe][:FIM Pedance]: CREJect[: STATe] { ON|OFF[1|0}
[:SENSe][:FIM Pedance]: CREJect[: STATE]?

Description Enables/disables the Low C reject function.

When you enable the Low C reject function, if the measured value of the primary
parameter (Cp or Cs) istoo small (equal to or less than the boundary value specified with
the :CREJ:LIM command), Low C is detected. For information on the screen display,
GPIB output, and so on when Low C is detected, refer to Appendix E, “ At-a-glance Table
of Operations When Overload or Low C is Detected,”.

Parameters
Description
ONor1l Enables the Low C reject function.
OFFor 0 Disables the Low C reject function.
(initial value)
Query response {1|0} <newline><"END>

Related commands :CREJ:LIM on page 167

Equivalent key [Low C Rej] key (Blue key, [Level] key)
sequence
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Syntax

Description

Parameters

Query response

Related commands

Equivalent key
sequence

Command Reference
:CREJ:LIM

:CREJ:LIM

[:SENSe][:FIM Pedance]: CREJect:LIMit <numeric>

[:SENS€][:FIM Pedance]: CREJect:L IMit

Sets the boundary value (percentage of the measurement range) within the detection range
of Low C when you turn on the Low C reject function. The measurement range to which

the set value is applied differs depending on the setup of the measurement range mode as
shown below.

*  When in auto-range mode (ON has been specified with the :RANG: AUTO command):
When the measurement frequency isin the 1 kHz: 100E-12 F (100 pF) range
When the measurement frequency isinthe 1 MHz: 1E-12 F (1 pF) range

*  Whenin the fixed range mode (OFF has been specified with the :RANG:AUTO
command):

The selected measurement range

For example, if you make a measurement with the range fixed to the 1 pF range and specify
1%, Low C is detected if the measured value of the primary parameter (Cs or Cp) is 10 nF
or less.

For information on the screen display, GPIB output, and so on when Low C is detected,
refer to Appendix E, “ At-a-glance Table of Operations When Overload or Low Cis
Detected,”.

<numeric>
Description Boundary value
Range Oto 10
Initial value 0
Unit % (percent)

If the specified parameter is out of the allowable setup range, the minimum value (if the
lower limit of the range is not reached) or the maximum value (if the upper limit of the
range is exceeded) is set.

MAX or MIN can be used to specify the parameters.
{ numeric} <newline><"END>

:CREJ on page 166
:RANG on page 184
:RANG:AUTO on page 185

[Low C Rej]( [Blug] - [Level] ) - Limit
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Command Reference
:DATA

:DATA

The function of this command when executed varies depending on the 1st parameter
specified as shown in the table below.

1st parameter Function
BUF1, BUF2 or Reads out data in data buffer 1, data buffer 2, or data buffer 3.
BUF3 For details, refer to :DATA? {BUF1|BUF2|BUF3} on page 168.

IMON or VMON Reads out the measured value of the current monitor or voltage
monitor. For details, refer to :DATA? {IMON|VMON} on
page 171.

REF1 or REF2 Sets or reads out the reference value of the primary parameter or
secondary parameter used in the deviation measurement mode.
For details, refer to :DATA {REF1|REF2} on page 172.

:DATA? {BUF1|BUF2|BUF3}
Syntax :DATA[:DATA]? {BUF1|BUF2|BUF3}
Description Reads out data in data buffer 1, data buffer 2 or data buffer 3. Executing this command

rewinds the pointer to the specified data buffer (the location to feed measurement data) to
the start. (Query only)

The transfer format of data read out with this command conforms to the setup made with
the :FORM command.

Parameters
Description
BUF1 Reads out data in data buffer 1.
BUF2 Reads out data in data buffer 2.
BUF3 Reads out datain data buffer 3.
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Query response

Command Reference
:DATA

When specifying BUF1 or BUF2 as parameter

{numeric 1} { numeric 2} { numeric 3},... {numeric (Nx 3)} <newline><"END>

The N sets of measurement data (a data set consists of the measurement status, measured
value, and comparator sorting result) fed into the data buffer are read out in the order of

measurement.

Where N is the number of measurement points specified with the :DATA:POIN command
and nisaninteger between land N:

{nhumeric (n1)x 3+1}

The measurement status in the n-th measurement (an integer
between 0 and 2 as shown below).

0: No error
1: Detection of measurement impossibility (overload)
2: Detection of Low C regject

{numeric (n1)x 3+2}

The measured value of the primary or secondary parameter’
in the n-th measurement. If overload is detected, 9.9E37 is
outputted.

{numeric (n1)x 3+3}

The comparator sorting result in the n-th measurement (an
integer between 0 and 11 as shown below). The output (output
valueis 11) is produced even if the comparator is off.

: Sorted into OUT_OF BINS.
: Sorted into BIN L.

. Sorted into BIN2.

. Sorted into BINS.

. Sorted into BINA4.

. Sorted into BINS.

: Sorted into BING.

: Sorted into BIN7.

. Sorted into BINS.

: Sorted into BINO.

10: AUX_BIN

11: BIN_NA (sorting impossible)

Cooo~NoOOOA~AWNEO

*1.You need to select primary parameter or secondary parameter by using the
:DATA:FEED command in advance.
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Command Reference
:DATA

When specifying BUF3 as parameter (Comparator: OFF)
{numeric 1} {numeric 2} {numeric 3},... {numeric (Nx 3)} <newline><"END>

The N sets of measurement data (a data set consists of the measurement status, measured
value, and comparator sorting result) fed into the data buffer are read out in the order of
measurement.

Where N is the number of measurement points specified with the : DATA:POIN command
and nisaninteger between land N:

The measurement status in the n-th measurement (an integer

{numeric (n)x3+1} | |t veen 0 and 2).

The measured value of the primary parameter in the n-th

{numeric (n-1)x 3+2} measurement. If overload is detected, 9.9E37 is outputted.

The measured value of the secondary parameter in the n-th

{numeric (n-1)x 3+3} measurement. If overload is detected, 9.9E37 is outputted.

When specifying BUF3 as parameter (Comparator: ON)
{numeric 1} { numeric 2} {numeric 3} {numeric 4},... { numeric (Nx 4)} <newline><"END>

The N sets of measurement data (a data set consists of the measurement status, measured
value, and comparator sorting result) fed into the data buffer are read out in the order of
measurement.

Where N is the number of measurement points specified with the : DATA:POIN command
and nisaninteger between 1 and N:

{numeric (n4)x 3+1} The measurement status in the n-th measurement (an integer

between 0 and 2).
; The measured value of the primary parameter in the n-th
{numeric (n-d)x3+2) measurement. If overload is detected, 9.9E37 is outputted.
{numeric (n-1)x 3+3} The measured value of the secondary parameter in the n-th

measurement. If overload is detected, 9.9E37 is outputted.

The comparator sorting result in the n-th measurement (an
{numeric (n1)x 3+4} | integer between 0 and 11). The output (output valueis 11) is
produced even if the comparator is off.

Related commands :DATA:FEED on page 173
:DATA:FEED:CONT on page 174
:DATA:POIN on page 175
:FETC? on page 181
:FORM on page 182

Equivalent key No equivalent key can be used on the front panel.
sequence
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Command Reference

:DATA
:DATA? {IMON|VMON}
Syntax :DATA[:DATA]?{IMON|VMON}
Description Reads out the current monitor value or voltage monitor val ue of the measured signal. If the

monitor function is disabled (OFF has been specified with the : CALC3:MATH: STAT
command or :CALC4:MATH: STAT command) or the measurement fails, 9.9E37 isread

out. (Query only)

The transfer format of data read out with this command conforms to the setup made with
the :FORM command.

Parameters
Description
IMON Reads out the current monitor.
VMON Reads out the voltage monitor.
Query response { numeric} <newline><"END>
Related commands :CALC3:MATH:STAT on page 153
:CALC4:MATH:STAT on page 153
:FORM on page 182
Equivalent key No equivalent key is available on the front panel.

sequence
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Command Reference
:DATA

:DATA {REF1|REF2}

Syntax :DATA[:DATA] { REF1|REF2} ,<numeric>
:DATA[:DATA]? { REF1|REF2}

Description Sets the reference value used in the deviation measurement mode for the primary
parameter or secondary parameter. This reference value is used when the deviation
measurement mode has been enabled for the primary parameter or secondary parameter
(ON has been specified with the :CALC1:MATH: STAT command or
:CALC2:MATH:STAT command).

The transfer format of data read out with this command conforms to the setup made with
the :FORM command.

Parameters
Description
REF1 Sets or reads out the reference value for the primary parameter
used in the deviation measurement mode.
REF2 Sets or reads out the reference value for the secondary parameter
used in the deviation measurement mode.
<numeric>
Description Reference value used in the deviation measurement mode
Range -999.99 to 999.99 (for REF1)
-99.999E9 to 99.999E9 (for REF2)
Initial value 0
Unit Depends on the type of parameter.
If the specified parameter is out of the allowable setup range, the minimum vaue (if the
lower limit of the range is not reached) or the maximum value (if the upper limit of the
range is exceeded) is set.
MAX or MIN can be used to specify the parameters.
Query response {humeric} <newline><"END>

Related commands :CALC1:MATH:STAT on page 149
:CALC2:MATH:STAT on page 152
:FORM on page 182

Equivalent key No equivalent key is available on the front panel.
sequence
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Command Reference

:DATA:FEED
:DATA:FEED
Syntax :DATA:FEED { BUF1|BUF2} ,{"CALCulatel"|'"CALCulate2"|""}
:DATA:FEED? { BUF1|BUF2}
Description Selects the measurement data fed into data buffer 1 or data buffer 2 from the following:

primary parameter, secondary parameter, or none to be fed. The query responseisastring
with double quotation marks (*).

Parameters

Description

BUF1 Specifies data buffer 1, to which the
{“ CALCulatel”|"CALCulate2"|""} setting is applied or reads
out the setup of data buffer 1.

BUF2 Specifies data buffer 2, to which the
{“CALCulatel”|"CALCulate2“|""} setting is applied. Or reads
out the setup of data buffer 2.

Description

“CALCulatel” Specifiesthe primary parameter as the measurement datafed into
the data buffer specified with {BUF1|BUF2}.

“CALCulate2” Specifies the secondary parameter as the measurement data fed
into the data buffer specified with {BUF1|BUF2}.

““ (initial value) Does not feed the measurement datainto the data buffer specified
with {BUF1|BUF2}.

Query response {"CALCulatel"|'"CALCulate2"|""} <newline><"END>

Related commands :DATA:FEED:CONT on page 174
:DATA:POIN on page 175

Equivalent key No equivalent key is available on the front panel.
sequence
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Command Reference
:DATA:FEED:CONT

:DATA:FEED:CONT

Syntax :DATA:FEED:CONTrol { BUF1|BUF2|BUF3} { ALWays|NEVer}
:DATA:FEED:CONTrol?{ BUF1|BUF2|BUF3}

Description Determines whether to feed the measurement data into data buffer 1, data buffer 2, or data
buffer 3.
Parameters
Description
BUF1 Specifies data buffer 1 as the buffer to which the
{ALWays|NEVer} setup isapplied or reads out the setup of data
buffer 1.
BUF2 Specifies data buffer 2 as the buffer to which the
{ALWays|NEVer} setup is applied or reads out the setup of data
buffer 2.
BUF3 Specifies data buffer 3 as the buffer to which the
{ALWays|NEVer} setup is applied or reads out the setup of data
buffer 3.
Description
ALWays Feeds the measurement data into the data buffer specified with
{BUF1|BUF2|BUF3} each time a measurement is performed.
NEVer (initial Does not feed the measurement datainto the data buffer specified
value) with {BUF1|BUF2|BUF3}.

Query response {ALW|NEV} <newline><"END>

Related commands :DATA:FEED on page 173
:DATA:POIN on page 175

Equivalent key No equivalent key is available on the front panel.
sequence
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Command Reference

:DATA:POIN
:DATA:POIN
Syntax :DATA:POINts { BUF1|BUF2|BUF3} ,<numeric>
:DATA:POINts? { BUF1|BUF2|BUF3}
Description Specifies the size of data buffer 1, data buffer 2, or data buffer 3 in number of

measurements. Executing this command returns the pointer to the specified data buffer (the
location to feed measurement data) back to the start.

Parameters
Description
BUF1 Specifies data buffer 1 asthe buffer to which the <numeric> setup
is applied or reads out the setup of data buffer 1.
BUF2 Specifiesdatabuffer 2 as the buffer to which the <numeric> setup
isapplied or reads out the setup of data buffer 2.
BUF3 Specifiesdatabuffer 3 asthe buffer to which the <numeric> setup
isapplied or reads out the setup of data buffer 3.
<numeric>
Description Number of measurements for the data buffer specified with
{BUF1|BUF2BUF3}
Range Data buffer 1: 1 to 200
Data buffer 2: 1 to 200
Data buffer 3: 1 to 1000
Initial value Data buffer 1: 200
Data buffer 2: 200
Data buffer 3: 1000
Resolution 1
If the specified parameter is out of the allowable setup range, the minimum value (if the
lower limit of the range is not reached) or the maximum value (if the upper limit of the
range is exceeded) is set.
MAX or MIN can be used to specify the parameters.
Query response { numeric} <newline><"END>

Related commands :DATA:FEED on page 173
:DATA:FEED:CONT on page 174

Equivalent key No equivalent key is available on the front panel.
sequence
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Command Reference
:DISP

:DISP

Syntax :DISPlay[:WINDow][:STATe] { ON|OFF|1/0}
:DISPlay[:WINDow][:STATe]?

Description Enables/disables the display of the measurement result.
If you disables the display, “DISP OFF is always displayed on the screen.

Parameters
Description
ON or 1 (initial value) Enables the display.
OFFor0 Disables the display.
Query response {1|0} <newline><"END>
Equivalent key [Disp Mode]( [Blue] - [Freq] ) - On/Off
sequence
‘DISP:TEXT1:DIG
Syntax :DISPlay[:WINDow]: TEXT1[:DATA]:DIGit <numeric>
:DISPlay[:WINDow]: TEXT1[:DATA]:DIGit?
Description Specifies the number of displayed digits for both the primary and secondary parameters.
Parameters
<numeric>
Description Number of displayed digits for the primary/secondary parameter
Range 4106
Initial value 6
Unit Digit
Resolution 1
If the specified parameter is out of the allowable setup range, the minimum value (if the
lower limit of the range is not reached) or the maximum value (if the upper limit of the
range is exceeded) is set.
MAX or MIN can be used to specify the parameters.
Query response {numeric} <newline><"END>
Equivalent key [Disp Mode]( [Blue] - [Freq] ) - Digit
sequence
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Command Reference
:DISP:TEXT1:FMSD

:DISP:TEXT1:FM SD

Syntax :DISPlay[:WINDow]: TEXT1[:DATA]:FMSD[:STATe] { ON|OFF|1|0}
:DISPlay[:WINDow]: TEXT1[:DATA]:FMSD[:STATe]?
Description Determines whether to use the fixed point display when displaying both the primary and

secondary parameters. In the following cases, the fixed point display is aways used
regardless of this setting (the value of the highest digit is also fixed).

*  When displaying deviation as a percentage in the deviation measurement mode.

*  When displaying the results of D and Q of the secondary parameter.

Parameters
Description
ONor1l Specifies the fixed point display.
OFF or O (initial value) Specifies the floating point display.
Query response {1]0} <newline><"END>

Related commands :DISP:TEXT1:FMSD:DATA on page 178
:CALC1:MATH:EXPR:NAME on page 148
:CALC1:MATH:STAT on page 149
:CALC2:MATH:EXPR:NAME on page 151
:CALC2:MATH:STAT on page 152

Equivalent key [Disp Mode]( [Blue] - [Freq] ) - FixMsd - On/Off
sequence
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Command Reference
:DISP:TEXT1:FMSD:DATA

:DISP:TEXT1:FM SD:DATA

:DISPlay[:WINDow]: TEXT1[:DATA]:FMSD:DATA <numeric 1> <numeric 2>
:DISPlay[:WINDow]: TEXT1[:DATA]:FMSD:DATA?

Sets the value of the highest digit when displaying both the primary and secondary

parameters in the fixed point display. The parameter is always fixed to the same value,
regardless of this setting, if the following conditions are met:

» Devidtionisdisplayed as a percentage in the deviation measurement mode.

e Theresulting D and Q of the secondary parameter is displayed.

<numeric 1>

<numeric 2>

The value of the highest digit of
the primary parameter.

The value of the highest digit of
the secondary parameter.

1E-12, 10E-12, 100E-12,
1E-9, 10E-9, 100E-9,

1E-6, 10E-6, 100E-6

(only the 9 points listed above)

1E-6, 10E-6, 100E-6,

1E-3, 10E-3, 100E-3,

1, 10, 100,

1E3, 10E3, 100E3,

1E6, 10E6, 100E6

(only the 15 points listed above)

Syntax

Description

Parameters
Description
Range
Initial value

1E-9

1

If one of the settable valuesis not specified for the parameter, the minimum possible value,
which islarger than the specified parameter value, is set. If the specified parameter exceeds
the maximum value, the maximum value s set.

MAX or MIN can be used to specify the parameters.

Query response

Related commands

{numeric 1} ,{ numeric 2} <newline><"END>

:DISP:TEXT1:FMSD on page 177

:CALC1:MATH:EXPR:NAME on page 148
:CALC1:MATH:STAT on page 149
:CALC2:MATH:EXPR:NAME on page 151
:CALC2:MATH:STAT on page 152

Equivalent key
sequence

[Disp Mode]( [Blue] - [Freq] ) - FixMsd - MsdEnt
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Command Reference
:DISP:TEXT2:PAGE

:DISP:TEXT2:PAGE

Syntax :DISPlay[:WINDow]: TEXT2:PAGE <numeric>
:DISPlay[:WINDow]: TEXT2:PAGE?

Description Selects the page number of the instrument setup display arealocated on the right of the
display. The correspondence between the page number and the displayed item is as
follows:
nEr?]%eer Description of displayed item

1 Measurement frequency and measurement signal level.

2 Averaging count and cable length.

3 M easurement range and Trigger delay time.

4 Voltage/current monitor value of the measurement signal.

5 Load standard definition mgthod (S nglg/M ulti) a_\nd the selected

channel number of the multi-compensation function.

6 Handler output (comparator result).

7 Lower and Upper limits of BIN1.

8 Lower and Upper limits of BIN2.

9 Lower and Upper limits of BIN3.

10 Lower and Upper limits of BIN4.

11 Lower and Upper limits of BINS.

12 Lower and Upper limits of BING.

13 Lower and Upper limits of BIN7.

14 Lower and Upper limits of BINS.

15 Lower and Upper limits of BINO.

16 Lower and Upper limits of the secondary parameter.

17 Limit modes and reference values for BIN1 to BINO.

18 On/off state of the AUX BIN function.

19 Count values of BIN1 and BIN2.

20 Count values of BIN3 and BIN4.

21 Count values of BINS and BING. S

22 Count values of BIN7 and BINS. g

23 Count values of BIN9 and AUX BIN. §

24 Count values of OUT OF BINS and OVLD. %
3
3
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Command Reference
:DISP:TEXT2:PAGE

n&‘:%‘; Description of displayed item
25 OPEN compensation data (primary parameter)
26 OPEN compensation data (secondary parameter)
27 SHORT compensation data (primary parameter)
28 SHORT compensation data (secondary parameter)
29 LOAD compensation data (primary parameter)
30 LOAD compensation data (secondary parameter)
31 L OAD compensation standard definition value (primary parameter)
32 LOAD compensation standard definition value (secondary parameter)
33 OFFSET compensation data (primary parameter)
34 OFFSET compensation data (secondary parameter)
Parameters
<numeric>
Description Page number
Range 1lto34
Initial value | 1
Resolution 1
If the specified parameter is out of the allowable setup range, the minimum value (if the
lower limit of the range is not reached) or the maximum value (if the upper limit of the
range is exceeded) is set.
MAX or MIN can be used to specify the parameters.
Query response {humeric} <newline><"END>
Equivalent key [Show Setting] and [t -] /[<1]
sequence
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Syntax

Description

Query response

Related commands

Equivalent key
sequence

Command Reference
:FETC?

:FETC?
:FETCh?

Reads out the measurement result. The target measurement to read out depends on the state
of the 4288A.

* During measurement: Waits for end of the measurement and then reads out its result.
* Other states: Reads out the result of the immediately preceding measurement.

If overload is detected (that is, the measurement statusis 1), the measured values of the
primary parameter and secondary parameter are 9.9E37 and the comparator sorting result
is1l.

The transfer format of data read out with this command conforms to the setup made with
the :FORM command. (Query only)

{numeric 1} { numeric 2} { numeric 3} { numeric 4} <newline><"END>

Note that if the comparator function is disabled (OFF has been specified with the
:CALC:COMP command), only three dataitems, { numericl}, { numeric2}, and
{numeric3}, are read out.

{numeric 1}, {numeric 2}, { numeric 3}, and { numeric 4} are asfollows:
{humeric 1} : Measurement status (one of the integers between 0 and 2 listed below)

0: No error
1: Detection of overload (OVLD)
2: Detection of Low C

{humeric 2} : Measured value of the primary parameter
{numeric 3}: Measured value of the secondary parameter

{numeric 4} : Comparator sorting result (an integer between 0 and 11 listed below)

. Sorted into OUT_OF_BINS.
: Sorted into BIN1.

: Sorted into BIN2.

. Sorted into BIN3.

: Sorted into BIN4.

. Sorted into BINS.

. Sorted into BING.

: Sorted into BIN7.

. Sorted into BINS.

: Sorted into BIN9.

10: Sorted into AUX_BIN.

11: BIN_NA (sorting impossible)

oo ~NoOPk~,WNEO

:READ? on page 186
*TRG on page 128

:FORM on page 182
:CALC:COMP on page 134

No equivalent key is available on the front panel.
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Command Reference
:FORM

:FORM

Syntax :FORMat[:DATA] { ASCii|REAL[,64]}
:FORMat[:DATA]?

Description Setsthe transfer format of data read out using the following commands:

« FETC? on page 181

* :READ? on page 186

¢ *TRG on page 128

« :DATA on page 168

¢ CORR:DATA on page 158

For details on the data transfer formats, refer to “ Data Transfer Format” on page 58.

Parameters
Description
ASCii (initial Specifiesthe ASCII datatransfer format.
value)
REAL Specifies the 64-hit real number data transfer format.

Query response {ASC|REAL,64} <newline><"END>

Equivalent key No equivalent key is available on the front panel.
sequence

182 Chapter 10



Syntax

Description

Related commands

Equivalent key
sequence

Syntax

Description

Parameters

Query response
Related commands

Equivalent key
sequence

Command Reference
JINIT

JAINIT
INITiate[:IMMediate]

Starts the trigger system once.

If the trigger system isin theidle state, executing this command starts the trigger system
and, after measurement is executed once, returns the instrument to the idle state.

If the trigger system isnot in the idle state or successive startup of the trigger system is
enabled (set to ON with the :INIT: CONT command), executing this command causes an
error and the command is ignored.

For details on the trigger system, refer to “Trigger system” on page 52. (No query)
JINIT:CONT on page 183

No equivalent key is available on the front panel.

JINIT:CONT

:INITiate: CONTinuous { ON|OFF|1|0}
:INITiate: CONTinuous?

Determines whether to start up the trigger system successively.

For details on the trigger system, refer to “Trigger system” on page 52.

Description
ON or 1 (initia value) Enables successive startup.
OFFor 0 Disables successive startup.

This setup isinitialized to ON when using the :SYST:PRES command and to OFF when
using the *RST command.

{1|0} <newline><"END>
*RST on page 126

No equivalent key is available on the front panel.
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Syntax

Description

Parameters

Query response

Related commands

Equivalent key
sequence

Command Reference
‘RANG

‘RANG

[: SENSe][:FIM Pedance]:RANGe[:UPPer] <numeric>[PFIPINFIN|UF|UIM FIM|F]
[:SENSe][:FIM Pedance]:RANGe[:UPPer] ?

Sets the measurement range.

With the measurement frequency and the measurement range set to 1 MHz and 47E-12
(47p) or less, respectively, changing the measurement frequency to 1 kHz will
automatically set the measurement range to 100E-12 (100p). On the other hand, with the
measurement frequency and the measurement range set to 1 kHz and 2.2E-9 (2.2n) or
more, respectively, changing the measurement frequency to 1 MHz will automatically set
the measurement range to 1E-9 (1n).

When you set the measurement range with this command, the measurement range modeis
automatically set to the hold range (specified to OFF with the :RANG:AUTO command).

<numeric>

Description Measurement range

Range When the measurement frequency is 1 kHz:
100E-12(100PF), 220E-12(220PF), 470E-12(470PF),
1E-9(INF), 2.2E-9(2.2NF), 4.7E-9(4.7NF),

10E-9(10NF), 22E-9(22NF), 47E-9(47NF), 100E-9(100NF),
220E-9(220NF), 470E-9(470NF),

1E-6(1UF), 2.2E-6(2.2UF), 4.7E-6(4.7UF),

10E-6(10UF) (only the 16 points listed above).

When the measurement frequency is1 MHz:

1E-12(1PF), 2.2E-12(2.2PF), 4.7E-12(4.7PF), 10E-12(10PF),
22E-12(22PF), 47E-12(47PF), 100E-12(100PF),
220E-12(220PF), 470E-12(470PF), 1E-9(1NF) (only the 10
points listed above).

Initial value 10E-6

If one of the settable valuesis not specified for the parameter, a suitable measurement
range whose recommended range includes the specified parameter (for example, 4.7E-9 if
the specified parameter is 5E-9) is set.

MAX or MIN can be used to specify the parameters.

{ 1E-122.2E-12|4.7E-12|100E-12|220E-12|470E- 12|1E-9|2.2E-9|4. 7E-9|10E-9|22E-9|47E-
9|100E-9|220E-9}470E-9|1E-6|2.2E-6}4. 7E-6|10E-6} <newline><AEND>

If the measurement range mode is Auto, the measurement range used in the immediately
preceding measurement is read out as the query response.

‘RANG:AUTO on page 185

[Range Setup]( [Blue] - [Auto/Hold] )
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Command Reference

‘RANG:AUTO
‘RANG:AUTO
Syntax [:SENS€][:FIMPedance]:RANGe:AUTO { ON|OFF|1|0}
[:SENS€][:FIMPedance]:RANGe:AUTO?
Description Sel ects the measurement range mode from the auto range (automatic range switching) or

hold range (fixed range).

Setting the measurement range (set with the :RANG command) automatically selects the
hold range mode.

Parameters
Description
ON or 1 (initial value) Specifies the auto range mode.
OFFor 0 Specifies the hold range mode.
Query response {1|0} <newline><"END>

Related commands :RANG on page 184

Equivalent key [Auto/Hold]
sequence
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Syntax

Description

NOTE

Query response

Related commands

Equivalent key
sequence

Command Reference
‘READ?

:READ?
‘READ?

Waits for the end of measurement and reads out the measurement result.

Executing this command brings the 4288A into the trigger wait state. When the trigger
system isin theidle state, this command invokes the trigger system (the : INIT command)
once and then brings the instrument into the trigger wait state. After that, when the
instrument is triggered and the measurement finishes, this command reads the
measurement result and exits.

This command can be executed when the trigger mode has been set to either internal (Int)
or external (Ext) (set to INT or EXT with the : TRIG:SOUR command).

If this command is executed with the trigger mode set to manual (Man) or GPIB (Bus)
(specified as MAN or BUS with the : TRIG: SOUR command), an error occurs because
there is no way to trigger and the command is ignored.

If the trigger mode is External (Ext), no subsequent command can be accepted until an
external trigger is supplied. To release this state without entering an external trigger, send
Device Clear (the“CLEAR” ingtruction in HTBasic) to the GPIB port to abort the query
operation.

The transfer format of data read out with this command conforms to the setup made with
the :FORM command. (Query only)

{numeric 1} { numeric 2} ,{ numeric 3} { numeric 4} <newline><"END>

The query response is the same as that of the :FETC? command. For details, refer to the
description of :FETC?.

:FETC? on page 181

*TRG on page 128

AINIT on page 183

‘TRIG:SOUR on page 196

:FORM on page 182

No equivalent key is available on the front panel.
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Command Reference
:SOUR:FREQ

:SOUR:FREQ

Syntax :SOURce:FREQuency[:CW] <numeric>[HZ|KHZ|K]
:SOURce:FREQuency[:CW]?

Description Sets the measurement freguency.

Depending on this setting, the available measurement range varies (set with the :RANG
command). If changing the measurement frequency resultsin a conflict with the
measurement range setting, an acceptable range is automatically selected.

Parameters
<numeric>
Description M easurement frequency
Range 1E3 and 1E6: 2 points only
Initial value 1E3

If the specified parameter isless than 500E3, 1 kHz is set; if it is500E3 or more, 1 MHz is
set.

MAX or MIN can be used to specify the parameters.
Query response {1E3|1E6} <newline><"END>
Related commands :RANG on page 184

Equivalent key [Freq]
sequence
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Command Reference
:SOUR:VOLT

:SOUR:VOLT

Syntax :SOURce:VOLTage[:LEVel][:IMMediate][:AMPLitude] <numeric>[MV|M|V]
:SOURce:VOLTage[:LEVE][:IMMediate][:AMPLitude] ?

Description Sets the measurement signal level.
Parameters
<numeric>
Description Measurement signal level
Range 100E-3to 1
Initial value 1
Unit \%
Resolution 0.1

If the specified parameter is out of the allowable setup range, the minimum value (if the
lower limit of the range is not reached) or the maximum value (if the upper limit of the
range is exceeded) is set. Note that a fraction below the resolution is rounded off.

MAX or MIN can be used to specify the parameters.

Query response {humeric} <newline><"END>
Equivalent key [Level]
sequence
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Syntax

Description

Query response
Related commands

Equivalent key
sequence

Syntax
Description
Query response

Equivalent key
sequence

Syntax

Description

Parameters

Query response

Related commands

Equivalent key
sequence

Command Reference
:STAT:OPER?

:STAT.OPER?

:STATus.OPERation[:EVEN(]?

Reads out the value of the Operation Status Event register. (Query only)
{ numeric} <newline><"END>

*CLS on page 124

No equivalent key is available on the front panel.

:STAT:OPER:COND?

:STATus:OPERation: CONDition?

Reads out the value of the Operation Status Condition register. (Query only)
{ numeric} <newline><"END>

No equivalent key is available on the front panel.

:STAT:OPER:ENAB

:STATus.OPERation:ENABIe <numeric>
:STATus.OPERation:ENABIe?

Sets the value of the Operation Status Enable register.

<numeric>
Description The value of the Enable register.
Range 0Oto 32767
Initial value 0
Resolution 1

If the specified parameter is out of the allowable setup range, the result of bit-by-bit logical
AND with 32767 (Ox7fff) is set.

numeric} <newline><"END>
{ }

*SRE on page 127
:STAT:PRES on page 190

No equivalent key is available on the front panel.
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Syntax
Description

Equivalent key
sequence

Syntax
Description

Query response

Equivalent key
sequence

Syntax
Description

Query response

Equivalent key
sequence

Syntax

Description

Query response

Equivalent key
sequence

Command Reference
:STAT:PRES

:STAT:PRES

:STATus.PRESet

Initializes the Operation Status register and the Questionable Status register. (No query)

No equivalent key is available on the front panel.

:STAT:QUES?
:STATus.QUEStionable[:EVENL] ?
Reads out the value of the Questionable Status Event register. (Query only)

numeric} <newline><"END>
{ }

The 4288A does not support the Questionable Status register. Therefore, the query
response is aways 0.

No equivalent key is available on the front panel.

:STAT:QUES.COND?
:STATus.QUEStionable: CONDition?
Reads out the value of the Questionable Status Condition register. (Query only)

{humeric} <newline><"END>

The 4288A does not support the Questionable Status register. Therefore, the query
responseis always 0.

No equivalent key is available on the front panel.

:STAT:QUES.:ENAB

:STATus.QUEStionable:ENABIe <numeric>
:STATus.QUEStionable:ENABIe?

Sets the value of the Questionable Status Enable register. However, the 4288A does not
support the Questionable Status register. Therefore, executing this command has no effect.

{humeric} <newline><"END>

No equivalent key is available on the front panel.
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Command Reference

:SYST:BEEP
:SYST:BEEP
Syntax :SY STem:BEEPer[:IMMediate]
Description Produces a beep sound.

If the beep sound is disabled (OFF has been specified with the :SYST:BEEP: STAT
command), no beep sound is produced even if you execute this command. (No query)

Related commands :SYST:BEEP:STAT on page 191

Equivalent key No equivalent key is available on the front panel.
sequence

:SYST:BEEP:STAT

Syntax :SY STem:BEEPer:STATe { ON|OFF|1|0}
:SY STem:BEEPer:STATe?

Description Turns ON/OFF the beep output.
This command has the same function as the : CALC:COMP:BEEP command.

Parameters
Description
ON or 1 (initia value) Enables the beep sound.
OFFor 0 Disables the beep sound.
Query response {1]0} <newline><"END>

Related commands :CALC:COMP:BEEP on page 135

Equivalent key [Config]( [Blue] - [-] ) - Beep
sequence
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Syntax

Description

Query response

Related commands

Equivalent key
sequence

Syntax

Description

Parameters

Query response

Equivalent key
sequence

Command Reference
:SYST:ERR?

:SYST:ERR?
:SY STem:ERRor?
Reads out the ol dest error remaining in the 4288A's error queue. The size of the error queue

is 10.

Executing the *CLS command clears errors stored in the error queue. (Query only)

{humeric} { string} <newline><"END>
{nhumeric}: Error number
{string}:

If no error is stored in the error queue, 0 isread out as the error number and “No error” as
the error message.

Error message (a string within double quotation marks (*))

*CLS on page 124

No equivalent key is available on the front panel.

:SYST:FSH

:SY STem:FSHift <numeric>
:SY STem:FSHift?
When you make a measurement with the measurement frequency set to 1 MHz, specifies

the shift of the signal frequency (frequency shift value) actually applied to the DUT
relativeto 1 MHz as a percentage of 1 MHz.

<numeric>
Description The value of the frequency shift.
Range -1to2
Initial value 0
Unit % (percent)
Resolution 1

If the specified parameter is out of the allowable setup range, the minimum vaue (if the
lower limit of the range is not reached) or the maximum value (if the upper limit of the
range is exceeded) is set. Note that a fraction below the resolution is rounded off.

MAX or MIN can be used to specify the parameters.
{numeric} <newline><"END>

[Config]( [Blue] - [-] )- Fshft
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:SYST:KLOC

Syntax :SY STem:KLOCk { ON|OFFI1|0}

:SY STem:KLOCkK?

Command Reference
:SYST:KLOC

Description Locks or unlocks the front panel keys.
Parameters
Description
ONorl Locksthe keys.
OFF or O (initial value) Unlocks the keys.
Query response { 1|0} <newline><"END>
Equivalent key [Key Lock]( [Blue] - [0] )
sequence
:SYST:PRES
Syntax :SY STem:PRESet
Description Resets the instrument to the preset state.

The preset state is different from that when resetting is done by using the *RST command.
For details, refer to Appendix D, “Initial Settings.” (No query)

Related commands *RST on page 126

Equivalent key [Reset]([Blue] -[.]) - Yes
sequence

Chapter 10
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Syntax

Description

NOTE

Query response

Related commands

Equivalent key
sequence

Syntax
Description

Query response

Equivalent key
sequence

Command Reference
:SYST:TEST?

:SYST:TEST?
:SY STem: TEST?

Executes the external test and reads out its result. (Query only)

Before executing the command, connect the 42090A to the UNKNOWN terminal of the
4288A (or directly connect between Lyr and Lpot and between Heyg and Hpgr with

BNC cables).
For more information on the external test, refer to 4288A Service Manual.

{numeric 1} { numeric 2} ,{ numeric 3} ,{ numeric 4} { numeric 5} <newline><"END>

For atest item that fails, the following information is read out. When all of the test items
pass, al read-out values are 0.

{nhumeric 1}: Test number (an integer ranging from 1 to 4 as shown below)

1: Entire analog circuitry
2: Signal part (signal level)
3: Signal part (frequency)
4: Measurement part

{nhumeric 2}: Setting number for each test (an integer ranging from 1 to 10. Refer to
4288A Service Manual.)

{numeric 3}: Measurement item (an integer between 1 and 3 as shown below)

1: Absolute value of impedance
2: Voltage level of measurement signal
3: Current level of measurement signal

{numeric 4}: Expected value of measurement item
{numeric 5}: Measured value of measurement item
*TST? on page 129

[Config] ([Blug] - []) - Test - External - Yes

:SYST:VERS?
:SYSTem:VERSion?
Returns the SCPI version number of the instrument. (Query only)

string} <newline><"END>
{ }

The readout dataformat isYYYY.V, where YYYY indicates the version year and V
indicates the version number within that year.

No equivalent key is available on the front panel.

194 Chapter 10



Syntax

Description

Equivalent key
sequence

Syntax

Description

Parameters

Query response

Equivalent key
sequence

Command Reference
‘TRIG

TRIG
:TRIGger[:SEQuencel][:IMMediate]

Immediately generates a trigger and executes a measurement regardless of the setup of the
trigger mode.

If the trigger system isnot in the trigger wait state (trigger event detection state), executing
this command causes an error and the command is ignored.

For details on the trigger system, refer to “Trigger system” on page 52. (No query)

No equivalent key is available on the front panel.

‘TRIG:DEL

:TRIGger[:SEQuencel]:DELay <numeric>[MSM|S]
:TRIGger[:SEQuencel]:DEL ay?

Specifies the waiting time between when atrigger isinputted and when the measurement
starts (trigger delay time).

<numeric>
Description Trigger delay time
Range Otol
Initial value 0
Unit s (second)
Resolution 1E-3

If the specified parameter is out of the allowable setup range, the minimum value (if the
lower limit of the range is not reached) or the maximum value (if the upper limit of the
range is exceeded) is set. Note that a fraction below the resolution is rounded off.

MAX or MIN can be used to specify the parameters.
{ numeric} <newline><"END>

[Delay]( [Blue] - [Trig Mode] )
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Syntax

Description

Parameters

Query response
Related commands

Equivalent key
sequence

Command Reference
:TRIG:SOUR

‘"TRIG:SOUR

‘TRIGger[:SEQuencel]: SOURce { INTernal [MANual |EX Ternal |BUS}
‘TRIGger[: SEQuencel]: SOURce?

Selects the trigger mode from the following four types.

Interna Configures the instrument to use its internal trigger source so that isit
automatically and continuously triggered.

Manual Configures the instrument to be triggered when you press the [Trig]
key on the front panel.

External Configures the instrument to be triggered when atrigger signal is
inputted through the Ext TRIG terminal or handler/scanner interface.

GPIB (Bus) Configuresthe instrument to be triggered when the *TRG command is
executed.

Description

INTernal (initial value) Specifies Internal.

MANua Specifies Manual.
EXTernal Specifies External.
BUS Specifies GPIB (Bus).

{INT|MAN|EXT|BUS} <newline><"END>
*TRG on page 128

[Trig Mode]
Note that you cannot set the trigger mode to GPIB (Bus) using the front panel keys.
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Table 10-2

Command Reference

GPIB Command Table

Table 10-2 lists the 4288A GPIB commands sorted according to function
GPIB Command Table

Measurement | Primary parameter

Function Item to Be Set Up/Executed GPIB command
Measurement | Reset :SYST:PRES on page 193, *RST on page 126
condition

:CALC1:FORM on page 147

parameter

setup Secondary parameter :CALC2:FORM on page 150
Measurement | Frequency :SOUR:FREQ on page 187
signal setup -
1 MHz frequency shift :SYST:FSH on page 192
Level :SOUR:VOLT on page 188

Measurement | Ranging (auto/manual)

:RANG:AUTO on page 185

range setup
Range

:RANG on page 184

Measurement time mode setup

:APER on page 130

Averaging ON/OFF

:AVER on page 131

setup
Number of counts

:AVER:COUN on page 132

Cable length setup

:CAL:CABL on page 133

Trigger delay setup

‘TRIG:DEL on page 195

Trigger mode setup

‘TRIG:SOUR on page 196

Compensation

OPEN compensation ON/OFF

:CORR:OPEN on page 165

SHORT compensation ON/OFF

:CORR:SHOR on page 165

LOAD compensation ON/OFF

:CORR:LOAD on page 160

Offset compensation ON/OFF

:CORR:OFFS on page 163

OPEN compensation data parameter format

:CORR:CKIT:STAN1:FORM on page 154

SHORT compensation data parameter format

:CORR:CKIT:STAN2:FORM on page 154

LOAD Value setup

:CORR:CKIT:STANS3 on page 155

standard

definition Definition parameter format

:CORR:CKIT:STAN3:FORM on page 156

Compensation | Measurement

:CORR:COLL on page 157

data

setup and read out :CORR:DATA on page 158
Offset compensation data setup :CORR:OFFS:DATA on page 164
Scanner (multi | ON/OFF :CORR:MULT on page 161
compensation)
Channel setup :CORR:MULT:CHAN on page 161

LOAD standard definition method setup

:CORR:MULT:CKIT:STAN3 on page 162
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Command Reference

Table 10-2 GPIB Command Table
Function Item to Be Set Up/Executed GPIB command
Trigger Triggers a measurement ‘TRIG on page 195, *TRG on page 128
Trigger mode setup :TRIG:SOUR on page 196
Trigger delay time setup :TRIG:DEL on page 195
Trigger system | Resets :ABOR on page 130
Initiates :INIT on page 183
Continuous activation :INIT:CONT on page 183
ON/OFF
Measured data | Data transfer format setup :FORM on page 182
output
Datareadout | Measurement result :FETC? on page 181, :READ? on page 186
Data buffer :DATA? {BUF1|BUF2|BUF3} on page 168
M easurement signal monitor | :DATA? {IMON|VMON} on page 171
result
Data buffer Feeding target parameter :DATA:FEED on page 173
setu
P Control (feed/not feed) :DATA:FEED:CONT on page 174
Buffer size :DATA:POIN on page 175
Comparator | ON/OFF :CALC:COMP on page 134
Limit range reset :CALC:COMP:CLE on page 136
Primary ON/OFF :CALC:COMP:PRIM:BIN{1-9}:STAT on
parameter limit page 143
range setup —
Lower/Upper Limitvalue | :CALC:COMP:PRIM:BIN{1-9} on page 142
Limit range designation :CALC:COMP:MODE on page 141
method (mode selection)
Reference (hnomina) value | :CALC:COMP:PRIM:NOM on page 144
Secondary ON/OFF :CALC:COMP:SEC:STAT on page 146
parameter limit — - - - -
range setup Lower/Upper Limit value | :CALC:COMP:SEC:LIM on page 145
AUX BIN function ON/OFF :CALC:COMP:AUXB on page 135
Low Cregject | ON/OFF :CREJ on page 166
function —
Limit value setup :CREJ:LIM on page 167
BIN count ON/OFF :CALC:COMP:COUN on page 137
function
Resets al count values :CALC:COMP:COUN:CLE on page 137
Readout of count values :CALC:COMP:COUN:DATA? on page 138
Readout of count value of | :CALC:COMP:COUN:OVLD? on page 140
overload
Readout of count values for | :CALC:COMP:COUN:MULT:DATA? on
each channel page 139
Readout of count valueof | :CALC:COMP:COUN:MULT:OVLD? on
overload for each channel | page 140
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Command Reference

Table 10-2 GPIB Command Table
Function Item to Be Set Up/Executed GPIB command
Measurement | Current ON/OFF :CALC3:MATH:STAT on page 153
signal monitor | monitor -
Monitor value readout :DATA? {IMON|VMON} on page 171
Voltage ON/OFF :CALC4:MATH:STAT on page 153
monitor
Monitor value readout :DATA? {IMON|VMON} on page 171
Save/Recall | Save *SAV on page 127
Recall *RCL on page 126
Display ON/OFF :DISP on page 176
Number of digits setup :DISP:TEXT1:DIG on page 176
Fixed point ON/OFF :DISP:TEXT1:FMSD on page 177
display setup X —
value of the highest digit ‘DISP:TEXT1:FMSD:DATA on page 178
Deviation Primary ON/OFF :CALC1:MATH:STAT on page 149
measurement | parameter
mode setup Mode :CALC1:MATH:EXPR:NAME on page 148
Secondary | ON/OFF :CALC2:MATH:STAT on page 152
parameter
Mode :CALC2:MATH:EXPR:NAME on page 151
Reference value :DATA {REF1|REF2} on page 172
Setup of displayed page of the instrument :DISP:TEXT2:PAGE on page 179
setup display area
Key lock ON/OFF :SYST:KLOC on page 193
Beeper ON/OFF :CALC:COMP:BEEP on page 135,
:SYST:BEEP:STAT on page 191
Beep mode setup :CALC:COMP:BEEP:COND on page 136
Generation of abeep :SYST:BEEP on page 191
Statusreport | Clear *CLS on page 124
structure

Status byte register value readout

*STB? on page 128

Service request enable register setup

*SRE on page 127

Standard event | Register value readout *ESR? on page 125
status register -
OPC bhit setup *OPC on page 125
Enable register setup *ESE on page 124
Operation Clear :STAT:PRES on page 190
status register — -
Condition register value :STAT:OPER:COND? on page 189
readout
Enable register setup :STAT:OPER:ENAB on page 189

Event register value readout

:STAT:OPER? on page 189
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Command Reference

Table 10-2 GPIB Command Table
Function Item to Be Set Up/Executed GPIB command

Others 1 MHz frequency shift setup :SYST:FSH on page 192

Executes self-test Internal *TST? on page 129
External :SYST.TEST? on page 194

Readout of the model name and firmware *IDN? on page 125
version
Readout of the installed option number *OPT? on page 126
Reads 1 when operation completes *OPC? on page 125
Readout of the occurred error information :SYST:ERR? on page 192
Readout of SCPI version :SYST:VERS? on page 194
Wiaits for completion of operation *WAI on page 129
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Table 10-3

Command Reference

Front Panel Key Treevs. GPIB Command

Table 10-3 shows the commands that correspond to operation of the front panel keys.

Front panel key treevs. GPIB command

Key operation

GPIB command

[Adrs]

Nothing

[Auto/Hold]

‘RANG:AUTO on page 185

[Average]

‘AVER on page 131
:AVER:COUN on page 132

[Cable]

:CAL:CABL on page 133

[Comprtr]

On/Off

:CALC:COMP on page 134

Aux

:CALC:COMP:AUXB on page 135

Limit

Pri

:CALC:COMP:PRIM:BIN{1-9} on page 142
:CALC:COMP:PRIM:BIN{1-9}:STAT on page 143

Sec

:CALC:COMP:SEC:LIM on page 145
:CALC:COMP:SEC:STAT on page 146

A Mode

:CALC:COMP:MODE on page 141
:CALC:COMP:PRIM:NOM on page 144

Clr

:CALC:COMP:CLE on page 136

Count

Off

On

:CALC:COMP:COUN on page 137

CountClear

:CALC:COMP:COUN:CLE on page 137

[Config]

Fshft

:SYST:FSH on page 192

Beep

:SYST:BEEP:STAT on page 191
:CALC:COMP:BEEP on page 135
:CALC:COMP:BEEP:COND on page 136

Test

Internal

*TST? on page 129

External

:SYST:-TEST? on page 194

Rev

*IDN? on page 125

[Delay]

‘TRIG:DEL on page 195

[A Mode]

Pri

:CALC1:MATH:STAT on page 149
:CALC1:MATH:EXPR:NAME on page 148

Sec

:CALC2:MATH:STAT on page 152
:CALC2:MATH:EXPR:NAME on page 151

ARefEnt

:DATA {REF1|REF2} on page 172

[Disp Mode]

On/Off

:DISP on page 176

Digit

:DISP:TEXT1:DIG on page 176

FixMsd

On/Off

:DISP:TEXT1:FMSD on page 177

MsdEnt

:DISP:TEXT1:FMSD:DATA on page 178

[Freq]

:SOUR:FREQ on page 187

[Key Lock]

:SYST.KLOC on page 193

[Lcl]

Nothing (LOCAL command of HTBasic)

[Level]

:SOUR:VOLT on page 188
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Table 10-3

Command Reference

Front panel key treevs. GPIB command

Key operation GPIB command
[Level Mon] :CALC3:MATH:STAT on page 153
:CALC4:MATH:STAT on page 153
[Load] On/Off :CORR:LOAD on page 160
LoadMeas :CORR:COLL on page 157
CorVal PrmSict :CORR:CKIT:STAN3:FORM on page 156
RefEnt :CORR:CKIT:STAN3 on page 155
MeasVal :CORR:DATA on page 158
[Low C Rej] On/Off :CREJ on page 166
Limit :CREJ:LIM on page 167
[Meas Prmtr] :CALC1:FORM on page 147
:CALC2:FORM on page 150
[Meas Time] :APER on page 130
[Offset] On/Off :CORR:OFFS on page 163
OfsEnt :CORR:OFFS:DATA on page 164
[Open] On/Off :CORR:OPEN on page 165
OpenMeas :CORR:COLL on page 157
CorVal PrmSict :CORR:CKIT:STAN1:FORM on page 154
MeasVal :CORR:DATA on page 158
[Pri High] :CALC:COMP:PRIM:BIN1 on page 142
[Pri Low]
[Range Setup] :RANG on page 184
[Rel] *RCL on page 126
[Reset] :STAT:PRES on page 190
[Save] *SAV on page 127
[Scanner] On/Off :CORR:MULT on page 161
Channel :CORR:MULT:CHAN on page 161
LoadRef :CORR:MULT:CKIT:STAN3 on page 162
[Sec High] :CALC:COMP:SEC:LIM on page 145
[Sec Low]
[Short] On/Off :CORR:SHOR on page 165
ShortMeas :CORR:COLL on page 157
CorVal PrmSict :CORR:CKIT:STAN2:FORM on page 154
MeasVal :CORR:DATA on page 158

[Show Setting]

:DISP:TEXT2:PAGE on page 179

[Trig] ‘TRIG on page 195
[Trig Mode] ‘TRIG:SOUR on page 196
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Table 10-4

Command Reference

GPIB Command Tree

Table 10-4 shows the 4288A GPIB command tree.

4288A GPIB command tree

Command Parameter Note
ABORt [No query]
CALCulate

:COM Parator

:AUXBIn { ON|OFF|1]|0}
:BEEPer
:CONDition {PASSJFAIL}
[:STATe] { ON|OFF|1]0}
:CLEar [No query]
:COUNt
:CLEar [No query]
:DATA? [Query only]
‘MUTLI
:DATA? [Query only]
:0VLD? [Query only]
:OVLD? [Query only]
[:STATe] { ON|OFF|1|0}
:MODE {ABSIDEV|PCNT}
:PRIMary
:‘BIN1 <numeric>,<numeric>
:STATe { ON|OFF|1]|0}
:BIN{ 2|34|5|6]7|8|9} <numeric>,<numeric>
:STATe { ON|OFF|1|0}
:NOMina <numeric>
:SECondary
:LIMit <numeric>,<numeric>
:STATe { ON|OFF|1]|0}
[:STATe] { ON|OFF|1|0}
CALCulatel
:FORMat {CP|ICS}
‘MATH
:EXPRession
:CATalog? [Query only]
:NAME {DEV|PCNT}
:STATe { ON|OFF|1|0}
CALCulate2
:FORMat {D|QIGIRPIRS}
‘MATH
:EXPRession
:CATalog? [Query only]
:NAME {DEV|PCNT}
:STATe { ON|OFF|1/0}
CALCulate3
:MATH
:STATe { ON|OFF|1|0}
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Table 10-4

Command Reference

4288A GPIB command tree

Command Parameter Note
CALCulate4
‘MATH
:STATe {ON|OFF|1|0}
CALibration
:CABle <numeric>
DATA
[:DATA] {REF1|REF2} ,<numeric>
[:DATA]? {BUF1BUF2} [Query only]
{IMON|VMON} [Query only]
:FEED {BUF1|BUF2} {"CALCulatel"|'"CALCulate2"[""}
:CONTroal {BUF1|BUF2} { ALWays|INEVer}
:POINts {BUF1|BUF2} ,<numeric>
DISPlay
[:WINDow]
[:STATe] { ON|OFF|1|0}
‘TEXT1
[:DATA]
:DIGit <numeric>
:FMSD
:DATA <numeric>
[:STATe] {ON|OFF|1|0}
‘TEXT2
:PAGE <numeric>
FETCh? [Query only]
FORMat
[:DATA] {ASCii|REAL[,64]}
INITiate
:CONTinuous { ON|OFF|1/|0}
[:IMMediate] [No query]
READ? [Query only]
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Table 10-4

4288A GPIB command tree

Command Reference

Command Parameter Note
[SENSe]
:AVErage
:COUNLt <numeric>
[:STATe] { ON|OFF|1]0}
[:FIMPedance]
:APERture
[:MODE] { SHORt|MEDium|LONG}
:CREJect
:LIMit <numeric>
[:STATe] { ON|OFF|1]0}
:RANGe
:AUTO { ON|OFF|1]0}
[:UPPer] <numeric>[PF|P|NFIN|UF|UIM F|M|F]
:CORRection
:CKIT
:STANdardl
:FORMat {GB|CPG}
:STANdard2
:FORMat {RX|LSRS}
:STANdard3 <numeric>,<numeric>
:FORMat { CPD|CPQ|CPG|CPRP|CSD|CSQ|CSRS}
:COLLect
[:ACQuire] {STANdard1|STANdard2|STANdard3} [No query]
:DATA {STANdard1|STANdard2|STANdard3} ,<numeric>
:LOAD
[:STATe] { ON|OFF|1]0}
:MULTiple
:CHANnel <numeric>
:CKIT
:STANdard3
[:STATe] {ON|OFF|1|0}
[:STATe] { ON|OFF|1]0}
:OFFSet
:DATA <numeric>,<numeric>
[:STATe] { ON|OFF|1]0}
:OPEN
[:STATe] { ON|OFF|1]0}
:SHORT
[:STATe] { ON|OFF|1]0}
SOURce
:FREQuency
[:Cw] <numeric>[HZ|KHZ|K]
'VOLTage
[:LEVe]
[:IMMediate]
[:AMPLitude] <numeric>[MV|M|V]
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Table 10-4

Command Reference

4288A GPIB command tree

Command Parameter Note
STATus
:OPERation
:CONDition? [Query only]
:ENABIle <numeric>
[:EVENt]? [Query only]
:PRESet [No query]
:QUEStionable
:CONDition? [Query only]
:ENABIe <numeric>
[:EVENt]? [Query only]
SYSTem
:BEEPer
[:IMMediate] [No query]
:STATe { ON|OFF|1|0}
:ERRor? [Query only]
:KLOCk { ON|OFF|1|0}
:FSHift <numeric>
:PRESet [No query]
:TEST? [Query only]
:VERSion? [Query only]
TRIGger
[:SEQuencel]
:DELay <numeric>[MSM|S]
[:IMMediate] [No query]
:SOURce {INTernal[MANual |EXTernal|BUS}
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Manual Changes

This appendix contains the information required to adapt this manual to earlier versions or
configurations of the Agilent 4288A than that indicated by the current printing date of this
manual. The information in this manual applies directly to the 4288A model that has the
serial number prefix listed on the title page of this manual.
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Manual Changes
Manual Changes

Manual Changes

To adapt this manual to your Agilent 4288A, refer to Table A-1 and Table A-2.

Table A-1 Manual Changes by Serial Number
Serial Prefix or Number Make Manual Changes
Table A-2 Manual Changes by Firmware Version
Version Make Manual Changes
1.00 “Change 1" on page 209, “Change 2" on page 209
1.10 “Change 2" on page 209

Agilent Technologies uses atwo-part, ten-character serial number that is stamped on the
serial number plate (Figure A-1). Thefirst five characters are the serial prefix and the last
five digits are the suffix.

Execute the *IDN? command on page 125 to check the firmware version.

Figure A-1 Serial Number Plate (Example)

Agilent Technologies Japan, Ltd.

SER.NO. JP1KH12345

MADE IN JAPAN 33

4288a0j119
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Manual Changes
Manual Changes

Change 1

The firmware revision 1.00 does not support the following function and command. Please
delete their descriptionsin this manual.

e Externa test
e :SYST.TEST? command on page 194

Change 2

The firmware revisions 1.00 and 1.10 do not support the following functions and
commands. Please delete their descriptions in this manual .

» Displaying compensation datain the instrument setup display area
» Selecting parameter format of OPEN/SHORT compensation data
¢ :CORR:CKIT:STAN1:FORM command on page 154

¢ :CORR:CKIT:STAN2:FORM command on page 154
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Manual Changes
Manual Changes
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| nformation for Replacing 4278A with
4288A

This appendix describes information that is applicable when replacing the Agilent 4278A
with the Agilent 4288A. See the 4278A Operation Manual for more detailed information
on the 4278A. See the 4288A Operation Manual and the other chapters of this manual
(Programming Manual) for more detailed information on the 4288A.
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Information for Replacing 4278A with 4288A
Functional Comparison and GPIB Command Correspondence

Functional Comparison and GPIB Command
Correspondence

This section compares the functions of the 4278A and 4288A and showsthe
correspondence between the instruments’ usage of GPIB commands. Refer to Table B-25
on page 238 and Table B-26 on page 241 for at-a-glance lists showing the correspondences
of al GPIB commands.

Reset

GPIB command correspondence

TableB-1 Correspondence of reset commands
GPIB command
Function
4278A 4288A
Reset *RST :SYST:PRES
NOTE Although the 4278A also has a command named *RST, it corresponds to 4288A’s

:SYST:PRES command instead of the 4288A's*RST command.

M easurement parameters

Functional comparison

M easurement par ameter Availability (yes: O, no: x)
p: 'al”;zté ?:‘;’f:g;’ 4278A 4288A

D O O

- Q O e}
G O O
Rp X O
D O O

Cs ©) O
Rs O O

Differencesin usage of GPIB commands

4278A 4288A

The primary and secondary parametersare | The primary and secondary parameters are
set up simultaneoudly with one command. | set up individually with two different
commands.

Parameter setup
method
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Information for Replacing 4278A with 4288A
Functional Comparison and GPIB Command Correspondence

GPIB command correspondence

Table B-2 Correspondence of measurement parameter setup commands
M easurement parameter GPIB command
Primary Secondary 1278A 4288A
parameter par ameter
D MPAR1 :CALC1:FORM CP | :CALC2:FORM D
Cp Q MPAR?2 :CALC2:FORM Q w
G MPAR3 :CALC2:FORM G N gh
D MPAR4 :CALC1:FORM CS | :CALC2:FORM D ~ 3
[e0]
Cs Q MPAR5 :CALC2:FORM Q > %.
Rs MPARG :CALC2:FORM RS 5, >
= o
N -
N O
. @ @
M easurement signal ®s
&
. . >
Functional comparison Q
4278A 4288A
Measurement frequency 1kHz, 1 MHz 1kHz, 1 MHz
Frequency shift (1 MHz) +2%, +1%, 0%, -1% +2%, +1%, 0%, -1%
Allowable setup 01VtolV 01VtolV
Measurement signal range
level (OSC level) Resolution 0.1 0.01
Level monitor Unavailable Current value, voltage value
GPIB command correspondence
TableB-3 Correspondence of measurement signal setup commands
GPIB command (option number)
Function
4278A 4288A
M easurement 1kHz FREQ1 :SOUR:FREQ 1KHZ
frequency 1MHz FREQ2 :SOUR:FREQ 1MHZ
0% Normal :SYST:FSH 0
Frequency shift'l +1% Option 003 :SYST:FSH 1
(1 MHz) -1% Option 005 :SYST:FSH -1
+2% Option 006 :SYST:FSH 2
Measurement signal level (OSC level) 0OscC= :SOUR:VOLT

*1.The frequency shift of the 4278A isfixed to a constant value, depending on the config-
uration options. No command is available to ater the value.

High-accuracy measurement (HI-ACC) mode

The 4288A does not have a function corresponding to the 4278A’s high-accuracy
measurement (HI-ACC) mode at the measurement frequency of 1 MHz.
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Information for Replacing 4278A with 4288A
Functional Comparison and GPIB Command Correspondence

Measurement r

ange

Functional comparison

The following table shows the all owable measurement ranges for the 4278A and the

4288A.

At the measurement frequency of 1 kHz, the 4288A provides almost perfect upward
compatibility with the 4278A. The measurement ranges that can be set for the 4278A,
except for the 100 pF range, can also be set for the 4288A. If you select only these
measurement ranges, the 4288A provides the same level of accuracy as the 4278A.
However, it is recommended that you select the most appropriate measurement range for
high-accuracy measurement.

At the measurement frequency of 1 MHz, the 4288A provides almost no compatibility with
the 4278A, so you cannot specify the same measurement ranges except for the 1 pF range.

M easurement frequency: 1 kHz M easurement frequency: 1 MHz
4278A 4288A 4278A 4288A
100 pF 100 Q 100 pF 20Q 1pF 20Q 1pF 20Q
220 pF 20Q 2pF 20Q
470 pF 20Q 2.2 pF 20Q
1nF 100 Q 1nF 20Q 4 pF 20Q
2.2nF 20Q 4.7 pF 20Q
4.7 nF 20Q 8 pF 20Q
10nF 100Q 10 nF 20Q 10 pF 200
22 nF 20Q 16 pF 20Q
47 nF 20Q 22 pF 20Q
100 nF 20Q 100 nF 20Q 32 pF 20Q
220 nF 12Q 47 pF 20Q
470 nF 12Q 64 pF 20Q
1pF 12Q 1pF 12Q 100 pF 200
22 pF 12Q 128 pF 20Q
4.7 uF 12Q 220 pF 20Q
10 uF 12Q 10 uF 12Q 256 pF 20Q
470 pF 200
512 pF 20Q
100 pF 20Q 1nF 20Q
1024 pF 20Q
Differencesin usage of GPIB commands
4278A 4288A

Correspondence
between the
measurement
frequency and the
measurement range

Measurement range is set for both 1 kHz
and 1 MHz frequencies. Different setup
commands are provided for each allowable
measurement range at both 1 kHz and

1 MHz frequencies.

Measurement range is set for both 1 kHz
and 1 MHz frequencies. If achangein the
measurement frequency conflicts with the
measurement range setting, an acceptable
range is automatically selected.
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TableB-4

GPIB command correspondence

Information for Replacing 4278A with 4288A
Functional Comparison and GPIB Command Correspondence

Correspondence of measurement range setup commands

Setup
GPIB command
M easurement M easurement range
frequency 4278A 4288A 4278A 4288A

Auto Auto RAO :RANG:AUTO ON

100 pF 100 pF RA1 :RANG 100PF

220 pF :RANG 220PF

1nF 470 pF RA2 :RANG 470PF

1nF :RANG 1INF

2.2nF :RANG 2.2NF

10 nF 4.7 nF RA3 :RANG 4.7NF

10 nF :RANG 10NF
22 nF :RANG 22NF
1kHz 100 nF 47 nF RA4 :RANG 47NF
100 nF :RANG 100NF
220 nF :RANG 220NF
1uF 470 nF RAS5 :RANG 470NF
1pF :RANG 1UF
2.2 uF :RANG 2.2UF
10 pF 4.7 yF RA6 :RANG 4.7UF
10 yF :RANG 10UF
Not :

100 pF available RA7 Not available
Auto Auto RBO :RANG:AUTO ON
1pF 1pF RB1 :RANG 1PF
2 pF 2.2 pF RB2 :RANG 2.2PF

2.2pF :RANG 2.2PF
4 pF RB3
4.7 pF :RANG 4.7PF
4.7 pF :RANG 4.7PF
8 pF RB4
10 pF :RANG 10PF
10 pF :RANG 10PF
16 pF RB5
22 pF :RANG 22PF
22 pF :RANG 22PF
1MHz 32 pF RB6
47 pF :RANG 47PF
47 pF :RANG 47PF
64 pF RB7
100 pF :RANG 100PF
100 pF :RANG 100PF
128 pF RB8
220 pF :RANG 220PF
220 pF :RANG 220PF
256 pF RB9
470 pF :RANG 470PF
470 pF :RANG 470PF
512 pF RB10
1nF :RANG 1INF
1024 pF 1nF RB11 :RANG 1INF
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TableB-5

Table B-6

Information for Replacing 4278A with 4288A
Functional Comparison and GPIB Command Correspondence

I ntegration time (measurement time)/aver aging

Functional comparison

4278A

4288A

Integration time (measurement time)

SHORT, MEDIUM, LONG

SHORT"1, LONG

Averaging count

Allowable setup range| 1to 256 1to 256
. Only 9 points:
Resolution 12,4,816,32,64,128,256 !

*1.The SHORT mode of the 4288A correspondsto both the SHORT and MEDIUM modes
of the 4278A.

Differencesin usage of GPIB commands

4278A

4288A

ON/OFF of the
averaging function

The averaging function cannot be turned
ON/OFF. It isalways ON (equivalent to
OFF when the averaging count is set to 1).

ON/OFF.

The averaging function can be turned

You have to turn ON the

averaging function when setting the
averaging count.

GPIB command correspondence

Correspondence of measurement time/averaging/trigger delay time setup

commands
GPIB command
Setup
4278A 4288A
SHORT ITIM1 :APER SHOR
Integration time MEDIUM ITIM2
(measurement time)
LONG ITIM3 :APER LONG
Averaging count AVE= :AVER:COUN :AVER ON
Cablelength
Functional comparison
4278A 4288A
Cable length Om,1m,2m om,1m,2m

GPIB command correspondence

Correspondence of setup commandsrelated to measurement time

GPIB command

Setup
4278A 4288A
Om CABLO :CAL:CABL O
Cable length 1m CABL1 :CAL:CABL 1
2m CABL2 :CAL:CABL 2
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Table B-7

Information for Replacing 4278A with 4288A
Functional Comparison and GPIB Command Correspondence

Trigger/delay (trigger delay) time

Functional comparison

4278A 4288A
Trigger mode INT, EXT, MAN INT, EXT, BUS'L, MAN
Allowable setup
Delay time (trigger range 0.001to1 0.001to1
delay time) -
Resolution 0.001 0.001

*1.For the 4278A, no discrimination needs to be made between the EXT mode and the
BUS mode. On the other hand, for the 4288A, you must specify the EXT mode when
supplying atrigger from an external trigger terminal or handler interface or the BUS
mode when supplying atrigger through GPIB.

Differencesin usage of GPIB commands

4278A 4288A

Generates atrigger when the trigger mode | Generates atrigger and reads out the

Operation of *TRG | is EXT. measurement result after the completion of
command measurement when the trigger mode is
BUS.

GPIB command correspondence

Correspondence of trigger mode/delay time setup commands

GPIB command

Function
4278A 4288A
Generating atrigger *TRG ‘TRIG
Similar function is performed | *TRG
Generating atrigger and reading out the by executing *TRG during
measurement result continuous data output (after
execution of DST).
INT TRIG1 :TRIG:SOUR INT
) EXT TRIG2 ‘TRIG:SOUR EXT
Trigger mode
BUS :TRIG:SOUR BUS
MAN TRIG3 :TRIG:SOUR MAN
Delay time (trigger delay time) DTIM= ‘TRIG:DEL
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Information for Replacing 4278A with 4288A
Functional Comparison and GPIB Command Correspondence

Compensation

Functional comparison

4278A 4288A
ON/OFE Each compensation can be | Each compensation can be
turned ON/OFF separately. | turned ON/OFF separately.
Parameter OPEN Cp-G G-B, Cp-G
format of SHORT Ls-Rs R-X, Ls-Rs
com%enwtl on LOAD Sameasthereferencevalue| Same asthe reference value
ata for LOAD compensation. | for LOAD compensation.

Setup parameter of the
reference value for LOAD

Cp-D, Cp-Q, Cp-G Cp-Rp,

compensation (definition Cp-D, Cp-G
value of the standard for the CsD, CsQ, CsRs
OPEN/SHORT/ LOAD compensation)
LOAD i Reading out (displaying) and
compensation Inputfoutput g;(;ompensatlon Reading out (displaying) writing (GPIB command
only)
Alarm message OPEN IY|=20pS [Y]=20pSs
output condition [ gy ooy IZlz20Q IZ|=20Q
during
compensation IZ| zref| x 0.9 1Z| Szref| x 0.9
data LOAD 2] > |zref| x 1.1 2| > |zref| x 1.1
measurement
Operation after output of an
alarm message during Used asitis. Used asitis.
compensation data
measurement
Can be turned ON/OFF Cannot be turnet_i ON/OFF
arately for either separately for primary and
Offset compensation ﬁﬁlar or secondar secondary parameters (turned
P y y ON/OFF at the sametimefor
parameters.
all parameters).
Temperature compensation Available Not necessary
Differencesin usage of GPIB commands
4278A 4288A
ON/OFF of Measuring compensation data does not Measuring compensation data
OPEN/SHORT/LOAD | change ON/OFF setup. automatically turnsit ON.
compensation

Setup of the reference

Two different commands are used to set

A single command is used to set up

time.

value for LOAD up primary and secondary parameters primary and secondary parameters at the
compensation separately. sametime.
Two different commands are used to set | A single command is used to set up the
Setup of datafor offset | up the compensation data for the primary | compensation data for both the primary
compensation and secondary parameters separately. and secondary parameters at the same
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Information for Replacing 4278A with 4288A
Functional Comparison and GPIB Command Correspondence

GPIB command correspondence

Table B-8 Correspondence of compensation function commands
GPIB command
Function
4278A 4288A
OPEN OFF OPENO :CORR:OPEN OFF
compensation ON OPEN1 :CORR:OPEN ON o
SHORT OFF SHORO :CORR:SHOR OFF 5
compensation ON SHOR1 :CORR:SHOR ON S 5)
Standard (LOAD) OFF STDO :CORR:LOAD OFF § S
compensation ON STD1 :CORR:LOAD ON < g'
OFF Primary parameter AOFFO :CORR:OFFS OFF § o
N -
Offset Secondary parameter | BOFFO N 0
compens - % [9)
ation ON Primary parameter AOFF1 :CORR:OFFS ON > 'g’_)
Secondary parameter | BOFF1 g
Setting the definition | SPAR1 :CORR:CKIT:STAN3:FORM CPD «
parameter SPAR2 :CORR:CKIT:STAN3:FORM CPG
Defining the Setting the Cpvalue | CSTD= :CORR:CKIT:STAN3

standard value for -
standard (LOAD) Setting the D value DSTD=

compensation Setting the G vaue GSTD=
Readingoutthesetup | STR? :CORR:CKIT:STAN3?
value
Executing the OPEN XOP :CORR:COLL STAN1
measurement to SHORT XSH :CORR:COLL STAN2
obtain measured
compensation XSTD :CORR:COLL STAN3
value (data for Standard (LOAD)
compensation)
Setup of the data Primary parameter OFFA= :CORR:OFFS:DATA
for offset
OFFB=
compensation Secondary parameter
Reading out the OPEN OPM? iCORRiCKIT:’S)TANl:FORM CPG
measured :CORR:DATA? STAN1
compensation SHORT SHM? :CORR:CKIT:STAN2:FORM? LSRS
value (data for :CORR:DATA? STAN2
compensation) Standard (LOAD) | STM? :CORR:DATA? STAN3
XTMP N/A (temperature compensation not

E . .
xecuting temperature compensation needed)
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Information for Replacing 4278A with 4288A
Functional Comparison and GPIB Command Correspondence

Multi-compensation

Functional comparison

4278A 4288A
Number of channels 256 channels 64 channels
Channel selection GPIB command, scanner interface | Front panel, GPIB command, scanner
(/CHO to /CHT7) interface (/CHO to /CH5)

Setup mode for the reference
value for LOAD compensation
(definition value of the standard

for LOAD compensation)

Common to all channels

Common to all channels or separate
for each channel

GPIB command correspondence

Correspondence of commands related to multi-compensation

GPIB command
Setup
4278A 4288A
OFF MCOMO :CORR:MULT OFF
Multi-compensation
ON MCOM1 :CORR:MULT ON
Channel selection CNO= :CORR:MULT:CHAN
Setup mode for the Commonto all | Not selectable (always :CORR:MULT:CKIT:STAN3 OFF
reference value for channels common to all channels)
LOAD compensation :CORR:MULT:CKIT:STAN3 ON
(definition value of the | separatefor each
standard for LOAD channel
compensation)
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Information for Replacing 4278A with 4288A
Functional Comparison and GPIB Command Correspondence

Comparator

Functional comparison

4288A

Cp-D, Cp-Q, Cp-G Cp-Rp,
CsD, CsQ, CsRs

N/A

4278A

Cp-D, Cp-Q, Cp-G, Cs-D,
Cs-Q, CsRs

Available

Sorting target parameter

Reverse parameter function

Using adeviation from
the reference value for
designation

% tolerance mode, absolute
tolerance mode

o % tolerance mode, absolute
Limit mode (way of tolerance mode

designating the limit

range) Using an absolute _
value for designation Sequential mode Absolute mode
. Primary parameter 9BINs+ OUT_OF BINS 9BINs+ OUT_OF BINS
BIN sorting

PASS/FAIL judgment
Available

Secondary parameter
AUX BIN function

PASS/FAIL judgment
Available
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Counting all sorting results, Counting all sorting results,

BIN count function

counting for each channel

counting for each channel

Select the detection limit value

Low C regject function from 1%, 2%, 3%, 4%, 5%, or

Set up the detection limit value
freely within the range of 0 to

6%.

10%.

Differencesin usage of GPIB commands

4278A

4288A

Sorting target
parameter

Can be set up independently of the
measurement parameter.

Depends on the measurement parameter
and cannot be set up independently.

ON/OFF of BIN

You cannot turn ON/OFF each BIN
separately. Sorting targets are all of the
BINsfor which the limit range has been set
up. Therefore, to exclude BINs that have
been set up from sorting targets, you need
to clear all the limit ranges and set them

again.

You can turn ON/OFF each BIN separately.
Sorting targets are the BINs set to ON only.
Therefore, when setting up BINS, you need
to set up the limit range for each BIN and
then turn it ON.

Setting limit ranges
in absolute values

You use asingle command to set up the
limit rangesfor all BINs (sequential mode).
Thelimit ranges of each BIN must be
continuous.

You use several commands to set up the
limit range for each BIN separately
(absolute mode). The limit range of each
BIN does not have to be continuous (that is,
gaps are alowed).

ON/OFF of Low C
reject function

Executing the limit value setup command
(the boundary value to detect Low C) turns
ON the Low C reject function.

Executing the limit value setup command
does not turn ON the Low C reject function
automatically. Therefore, you need to set
up the limit value and then turn ON the
Low C reject function.

Sorting result when
Low C occurs

Sortsinto NPP reserved only for Low C.

Sortsinto suitable BIN according to
measurement results. (The 4288A does not
have aBIN reserved for only Low C.)

BIN count function

UNVAL: Countsinto OUT_OF_BINS.
Low C: No count

OVLD: Countsinto OVLD.
Low C: Countsinto asuitable BIN

according to measurement results.
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Table B-10

TableB-11

Information for Replacing 4278A with 4288A
Functional Comparison and GPIB Command Correspondence

List of instrument’sresponsesto UNBAL/OVLD and Low C

Notification on the display GPIB output
Activated handler interface
Measurement| Comparator | Measurement| Comparator signal(s)
results sorting results results sorting results|
UNBAL 4278A UNBAL ouT 2.0E20 0 JUNBAL
(OVLD) | g288a| ovLD rank 9.9E37 11 JOVLD
az7en | Norma NPP Normal 1 IPLO
operation operation
Low C /LOW_C_REJECT
Normal Normal Normal | + Oneof sorting result signals
4288A | operation | “OWC | operation operation’® | (/BIN1-9, /OUT_OF BINS,
IAUX_BIN) + /PLO or PHI"2

*1. The measurement status (Nomal:0, OVLD:1, Low C:2) isused to detect Low C through

GPIB.

*2./LOW_C_REJECT becomes active together with the signal that corresponds to the
result of normal sorting judgment (judgment result when no error occurs).

GPIB command correspondence

Correspondence of comparator function commands

GPIB command

Setup
4278A 4288A
OFF COMPO :CALC:COMP OFF
Comparator
ON COMP1 :CALC:COMP ON
Cp-D LPAR1 :CALC2:FORM D
Cp-Q LPAR2 :CALC1:FORM CP | :CALC2:FORM Q
Limit parameter CpG LPAR3 :CALC2:FORM G
(sorting target
parameter)*l Cs-D LPAR4 :CALC2:FORM D
CsQ LPARS :CALC1:FORM CS | :CALC2:FORM Q
CsRs LPARG :CALC2:FORM RS
OFF REVPO
Reverse parameter Not available
function ON REVP1
% tolerance LMOD1 :CALC:COMP:MODE PCNT
Absolute tolerance LMOD2 :CALC:COMP:MODE DEV
Limit mode selection - -
Sequential LMOD3 Not available
Absolute Not available| :CALC:COMP:MODE ABS
Nominal value NOM= :CALC:COMP:PRIM:NOM
(reference value)
BIN1 BIN1= :CALC:COMP:PRIM:BIN1
Setting limit rangein :CALC:COMP:PRIM:BIN1:STAT ON
the tolerance mode BIN2 BIN2= :CALC:COMP:PRIM:BIN2
- :CALC:COMP:PRIM:BIN2:STAT ON
_ :CALC:COMP:PRIM:BIN3
BIN3 BIN3= :CALC:COMP:PRIM:BIN3:STAT ON
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Table B-11 Correspondence of comparator function commands
GPIB command
Setup
4278A 4288A
_ :CALC:COMP:PRIM:BIN4
BIN4 BIN4= :CALC:COMP:PRIM:BIN4:STAT ON

_ :CALC:COMP:PRIM:BIN5
BINS BINS= :CALC:COMP:PRIM:BIN5:STAT ON -
_ :CALC:COMP:PRIM:BING —
Setting limit rangein BING BING= :CALC:COMP:PRIM:BING:STAT ON N gn
the tolerance mode :CALC:COMP:PRIM:BIN7 N3
BIN7 BIN7= : , , , ) © D
:CALC:COMP:PRIM:BIN7:STAT ON >2
o
BING BING= :CALC:COMP:PRIM:BIN8 25
- :CALC:COMP:PRIM:BIN8:STAT ON >c
N -
_ :CALC:COMP:PRIM:BIN9 N 0
BIN9 BINO= :CALC:COMP:PRIM:BIN9:STAT ON %8
No equivalent command is available. 8_
However, the same functionality can be 8

obtained by setting the limit mode to the
absolute mode and then setting up each BIN
with the same command as in the tolerance
mode.

:CALC:COMP:SEC:LIM

Setting limit range in the sequential mode BLIM=

Secondary parameter limit range SLIM= -CALC:COMP:SEC:STAT ON
Clearing the limit range CLIM :CALC:COMP:CLE
. OFF AUXO0 :CALC:COMP:AUXB OFF
AUX BIN function
ON AUX1 :CALC:COMP:AUXB ON
OFF CREJO :CREJ OFF
Limit 1%, ON CREJ1 :CREJ:LIM 1 :CREJ ON
Limit 2%, ON CREJ2 :CREJ:LIM 2 :CREJ ON
Low C reject —
ag Limit 3%, ON CREJ3 :CREJ:LIM 3 :CREJ ON
function
Limit 4%, ON CREJ4 :CREJ:LIM 4 :CREJ ON
Limit 5%, ON CREJ5 :CREJ:LIM 5 :CREJ ON
Limit 6%, ON CREJ6 :CREJ:LIM 6 :CREJ ON
OFF CNTO :CALC:COMP:COUN OFF
ON CNT1 :CALC:COMP:COUN ON
Resetting the count value | RCNT :CALC:COMP:COUN:CLE
BIN count function ™" peajing out the count COUN? | (CALC:COMP:COUN:DATA?
value ’ :CALC:COMP:COUN:OVLD?
Reading out the count cCcou? :CALC:COMP:COUN:MULT:DATA?
value for each channel ’ :CALC:COMP:COUN:MULT:OVLD?

*1.For the 4288A, this setup is commonly applied to the measurement parameters. There-
fore, the command to set up each measurement parameter is given here.

*2.Thelimit is specified as a percentage of the measurement range. Thus, for the same
limit (%) value, the 4278A and the 4288A may show different boundary values where
Low Cisactually detected if the measurement ranges are not identical.

Appendix B 223



Information for Replacing 4278A with 4288A
Functional Comparison and GPIB Command Correspondence

Display

Functional comparison

The following table shows the functional comparison related to the display.

Displayed items™*

4278A 4288A
Display format: Display format:
Measured value display format Only the format in which the
(MEASPAGE), measured value and the instrument
Classification display format (SORT | setup indicated with the ¥ symbol are
PAGE), displayed

Compensation value display format
(STATUS PAGE),

Instrument setup display area:

Limit table display format (LIMIT Select from 34 display pages.
PAGE)
Monitor line:
Select from 6 values.
ON/OFF state for displaying Unavailable Available
measured value
Number of display digits for 4,5, or 6 digits 4,5, or 6 digits

measured value

Method to display measured

value

(Selecting fixed/floating
point display™?)

Only fixed point display (display using
the fixed point location, which depends
on each measurement range)

Fixed point display (display using the
user-designated fixed point location
regardless of the measurement range),
display using the floating point
location (changes depending on the
measured value)

Deviation
display of
measured vaue
(deviation
measurement
mode)

Percentage display of the deviation

Deviation (measured value - reference

Primary relative to the reference value val l.Je). displ &, percentage display of
parameter deviation relative to the reference
(measured value - reference value) only
value
Deviation (measured value - reference
Secondary ! value) display, percentage display of
parameter Unavailable the deviation relative to the reference

value

*1.For items displayed in each display format, refer to Table B-12.

*2.Inthe 4278A's fixed point display, the decimal point isfixed to an appropriate place for
each range. This enables you to obtain an optimized display for several different mea-
surement ranges. On the other hand, in the 4288A’s fixed point display, the decimal
point is fixed to a certain place regardless of the measurement range. Therefore, you
need to set up a proper decimal point place (the value of the highest digit) each timeyou
change the measurement range. As Table B-13 shows, the value of the highest digit to
operate the 4288A’'s fixed point display is the same as that of the 4278A.

The display (LCD) of the 4288A is smaller than that of the 4278A. This preventsthe
4288A from simultaneously displaying all of the items that can be displayed at one time
with the 4278A, as shown in Table B-12. Since the 4278A and the 4288A empl oy totally
different display methods, there is no compatibility of the usage related to the setup of
items to be displayed.

For items that are described as “not displayed” in Table B-12 and items that are not
described in Table B-12, you can check their setup status by calling the screen to set up the
value for each item (performing key operation for setup). Thisis possible for both the
4278A and 4288A.
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Table B-12 Displayed item
4278A™ "
. : 4288A
Displayed item MEAS | LIMIT | SORT | STATUS
PAGE PAGE PAGE PAGE
Measurement Primary parameter O X @) x @)
result Secondary parameter @) X @] X @]
Measureme| Frequency @) X @) @) 1 @
nt signal Level O x O o 1 -
Integration ti me o « ) o v NS
(measurement time) 3 §
Averaging count @] X O @] 2 % ]
Measurement Cable length o x o o 2 =S
condition =.5
M easurement range ©] x ©] ©] 3 53
Trigger delay time O x O O 3 5 5
Trigger mode O x O O v o 2
> —
Channgl number fgr the o N o o 5 8.
multi compensation 5
ON/OFF state x x x o v «
OPEN Measured value
compensation
P (compensation data) M M M o 5026
ON/OFF state x x x O v
SHORT M dva
) easured value
compensation
P (compensation data) M M M © 271028
ON/OFF state X X X O v
Standard Measured value
(LOAD) (compensation data) M M M © 291030
compensation
P Reference value (Sandard M M M O 31t0 32
definition value)
Offset ON/OFF state x x x o) v
compensation Compensation data M M M O 33t034
ON/OFF state O x O O v
Sorting judgment result X X O X 6
limit range X ©] X X 7t015
Primary Nominal
parameter value
limit range (reference M O M M 17
value)
Comparator Secondary parameter limit " o " N 16
range
ON/OFF state of
AUX BIN ) o ) x 18
BIN count value X @] X X 19t0 24
LO,W C ON/OFF « « » 9 v
reject state
function Limit x x X X
Measurement signal level monitor result No measurement signal level monitor function. 4

*1.0: Items aways displayed, x : Items not displayed
M: Items displayed in the monitor line (you can select only 1 item)
*2.0: Items dways displayed, x : Items not displayed
V: Items whose setup state is displayed with the ¥ symbol at the bottom of the display
1to 34: Items displayed on page 1 to 34 of the instrument setup display area
(multiple pages cannot be displayed at the same time.)
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M sd settings needed to make the 4288A’ sfixed point display equivalent to that

of the 4278A

M easurement
signal
frequency

M easurement
range

Primary parameter

Secondary parameter !

Cp,Cs

G

Rs

100 pF

220 pF

470 pF

100 pF

1nF

2.2 nF

4.7 nF

1nF

1pS

1MQ

100 kQ

10nF

1kHz

22 nF

47 nF

10 nF

10 uS

10kQ

100 nF

220 nF

470 nF

100 nF

1puF

2.2 uF

4.7 yF

1pF

1mS

100 Q

10 uF

10 F

10mS

10Q

1pF

2.2 pF

47 pF

1pF

TS

10 pF

1MHz

22 pF

47 pF

10 pF

10 uS

100 kQ

100 pF

220 pF

470 pF

100 pF

100 uS

10kQ

1nF

1nF

1mS

100 Q

*1. Thevaue of the highest digit of D, Q isfixed at the same value as that of the 4278A.
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Differencesin usage of GPIB commands

4278A 4288A

You cannot set an independent reference | You can set an independent reference

Referencg \(al ue vauefor deviationdisplay. Thereference | vauefor deviation display.
for deviation . -
display value (nominal value) in the comparator

tolerance mode is applied.

command to set up the displayed page of
the instrument setup display area so that
the closest state is redized.

Limit table display format | DPAG2
(LIMIT PAGE)

Display format | Classification display format | DPAG3
(SORT PAGE) :DISP: TEXT2:PAGE

Compensation value display | DPAG4
format
(STATUS PAGE)

Monitor display OFF VMONO
Data for OPEN compensation | VMON1
Datafor SHORT compensation| VMON2
Datafor LOAD compensation | VMON3

) ) Referencevaluefor LOAD | VMON4
Dlsplay_ed |tem on compensation (definition value
themonitor display| o the grandard for LOAD
compensation)

w

GPIB command correspondence 5
. I NISH

TableB-14 Correspondence of setup commandsrelated to screen display N %
X

GPIB command :g 5

Setup = 3

4278A 4288A i o

Measured value display format | DPAG1 There is no corresponding command. % c?

(MEAS PAGE) Refer to Table B-12 and use the following % gl

;)

>

«

Datafor offset compensation | VMONS5

Nominal value (reference | VMONG
value) for the tolerance mode of
the comparator function

Number of display 4 DDIG4 :DISP:TEXT1:DIG 4
digitsfor the 5 DDIG5 :DISP: TEXTL:DIG 5
measurement
result 6 DDIG6 :DISP:TEXT1:DIG 6
MEAS display mode DVAL1 :CALCL:MATH:STAT OFF
(norma display)
Display mode -
TOL display mode (percentage | DVAL2 :CALC1:MATH:STAT ON
display of deviation'l) :CALC1:MATH:EXPR:NAME PCNT

*1.For the 4278A, use the NOM= command to set the reference value. For the 4288A, use
the :DATA {REF1|REF2} command to set the reference value.
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Reading out the measurement result

Functional comparison

4278A

4288A

Data output (data transfer) format

ASCII format, binary (64-bit) format

ASCI| format, binary (64-bit) format

M easured data that can be
outputted (read out)

parameter values,
comparator sorting result,
BIN count value

M easured primary/secondary

Measurement status,
measured primary/secondary
parameter values,
comparator sorting result,
BIN count value,
measurement signal level monitor

state list (LRN?)

value
Size of the block data transfer For 500 measurements For 1000 measurements
(data buffer) (only with scanner interface) (Databuffer 3)
Continuous data output Available Unavailable
(spew-out mode)
) . Unavailable (The query is available
Reading out the instrument setup Available for al the setup commands. Therefore,

use each command for reading out.)

The 4288A does not provide a continuous data output function (spew-out mode). However,
by executing measurement (executing the :READ? command and then supplying a
trigger), you can read out the measurement result upon completion of measurement.

Differencesin usage of GPIB commands

4278A

4288A

Read-out data

The measured primary parameter value,
measured secondary parameter value, and
comparator sorting result

areread out in this order.

You can select whether to read out the
comparator sorting result.

The measurement status,

measured primary parameter value,
measured secondary parameter value, and
comparator sorting result

are read out in this order.

You cannot select whether to read out the
comparator sorting result, which depends on
the ON/OFF state of the comparator
function.

Block datatransfer

ON/OFF:

Setting the multi-compensation function to
ON starts memorizing the measurement
result into the internal memory.

Read-out data:
Data sets of 2 (3) items consisting of the

ON/OFF:

Regardless of the ON/OFF state of the
multi-compensation function, making asetup
to memorize data into the data buffer
(internal memory) automatically starts the
process of memorizing the measurement
result.

Read-out data:

(data buffer) measured primary parameter value and Data sets of 3 (4) items consisting of the
measured secondary parameter value (and | measurement status, measured primary
comparator sorting result) areread out for the| parameter value, and secondary parameter
number of measurements (up to 500) that value (and comparator sorting result) are
have been stored at the execution of the read out for the specified number of
command. measurements (up to 1000).

(You can select whether to read out the (The comparator sorting result is read out
comparator sorting result.) when the comparator function is set to ON.)
Binary format Header is 4 bytes (fixed). See Figure B-1. H.eader is (2 + a) bytes (not fixed). See
Figure B-1.
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Figure B-1 Comparison of binary format

Header:4bytes (Fixed)

1byte 1byte 2byte 8bytes
ASClII data Binary data w
=l
Header:2+<num_dig>bytes (Not Fixed) ﬁ -01
~N 3
Qo
> =
4288A —>@—>|<num_dig>|—.|Numberofbyte Data bytes Message terminator ) E g
=
1byte 1byte <num_dig>byte 8byte AT
N 0
V\/—\/ % D
’ el
ASClIlI data Binary data —
y > )
Q.
>
(@]

4288ape008

GPIB command correspondence

Table B-15 Correspondence of measurement data readout related commands
GPIB command
Function
4278A 4288A
Data output (data transfer) ASCII DFMT1 :FORM ASC
format Binary DFMT2 :FORM REAL
Reading out the measurement result DATA? :FETC?
Preparation MCOM1 :DATA:POIN BUF3,500
Block data transfer » :DATA:FEED:CONT BUF3,ALW
(data buffer)
Readout DATA? :DATA? BUF3
Comparator sorting result OFF DBINO N/A (dependent on ON/OFF state of
output ON DBINL the comparator function)
Continuous data output Start DST N/A (Similar function can be realized
(spew-out mode) End DEND using :READ?.)
*LRN? N/A (The query is available for all
Reading out the instrument setup state list setup commands. Therefore, use each

command for reading out.)
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Savelrecall and resume

Functional comparison

4278A 4288A
Capacity One setup Ten setups
Storage .
Savelrecall media Memory card Built-in EEPROM
Auto recall Contents of the memory card is N/A (Resume function is used
automatically recalled at power-on. instead)
Resume N/A 72-hour storage
GPIB command correspondence
Table B-16 Correspondence of save/recall commands
GPIB command
Setup
4278A 4288A
Storing measurement condition (save) STOR *SAV
L oading measurement condition (recall) LOAD *RCL
Satusregisters (statusreport system)
Functional comparison
4278A 4288A
Status byte register
. . ) Standard event status register
Configuration Status byte register only Operation status register
Questionable status register
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The following table shows the relationship between each bit of the status byte register of
the 4278A and the corresponding bit of the 4288A’s register.

(s atusf;tié egister) 4288A
nuii;er Satusinformation Register name nulr?wiger

0 End of measurement Operation status register 4 w
1 End of analog measurement Operation status register 3 9_.\
2 Trigger ignored Standard event status register 31 § %
3 End status % g_

» End of compensation data measurement | Operation status register 7 s g

* End of self-test Operation status register 12 i 6:3:
4 Reserved _— — ® g
5 Occurrence of error Standard event status register 2t05 % -s?_a
6 Service request Status byte register 6 %
7 Reserved _ — <

*1.This bit shows the occurrence of device dependent errors. “Trigger ignored” is one of
the device dependent errors.

Differencesin usage of GPIB commands

Table B-17

4278A

4288A

Usage of the
*SRE command

No spaceis required between the command
and parameters.

For example, to mask hit O, use the
command as “*SRE1".

A space is required between the command
and parameters.

For example, to mask bit O, use the
command as“*SRE 1”.

GPIB command correspondence

Correspondence of statusregister related commands

GPIB command
Setup
4278A 4288A
Clear *CLS *CLS
Mask (setting the service *SRE *SRE
Status byte register request enable register)
Reading out the register *STB? *STB?
) Setting the enable register *ESR?
Standard event status register - -
Reading out the register N/A *ESE
. ) Setting the enable register :STAT:OPER:ENAB
Operation status register - -
Reading out the register :STAT:OPER?
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Example of Replacing Major Functions (comparison of

programs)

Comparator

Sequential mode (absolute mode)

Table B-18 compares the programs used by the 4278A and 4288A to set the limit ranges.
These ranges are the Cp limit range as shown in the following figure and the D limit range
from 0to 0.1 in the sequential mode (absolute mode).

0.98nF  0.99nF  1nF  1.01nF  1.02nF
BIN1 ' @ :Inclusive
BIN2 - : O :Exclusive
BIN3
o—e

4288ape005

Table B-18 Comparison of programs used to set limit ranges in sequential mode
4278A 4288A
10 ASS G\ @gt 4278a TO 717 10 ASS G\ @gt 4288a TO 717
20 ! 20 !
30 QJTPUT @gt 4278a; " MPARL" 30 QJTPUT @gt 4288a; ": CALCL: FORV CP'
40 QUTPUT @gt 4278a; " LPARL" 40 QJTPUT @gt 4288a; ": CALQ: FARM D'
50 ! 50 !
60 QUTPUT @gt 4278a; " QLI M 60 !
70 QJTPUT @gt 4278a; " LMIB" 70 QUTPUT @gt 4288a; ": CALC COMP: MCE ABS'
80 QUTPUT @gt 4278a; " BLI M0. 98E- 9, 0. 99E- 9, 1. 01E 9, 1. 02E- 9" 80 QUTPUT @gt 4288a; ": CALC GOMP. PR MBI NL 0. 98E-9, 0. 99E 9"
90 ! 90 QUTPUT @gt 4288a; ": CALC COMP: PR M B NL: STAT ON'
100 ! 100 QUTPUT @gt 4288a; ": CALC QM. PR MBI N2 0. 99E-9, 1. 01E- 9"
110 ! 110 QUTPUT @gt 4288a; ": CALC. GOMP: PR M Bl N2: STAT ON'
120 ! 120 QUTPUT @gt 4288a; ": CALC QWP PR MBI N3 1. 01E 9, 1. 02E- 9"
130 ! 130 QUTPUT @gt 4288a; ": CALC COMP: PR M B N3: STAT ON'
140 ! 140 FCR1=4 TO9
150 ! 150 QUTPUT @gt 4288a; ": CALC GOMP. PR MBI N'&QVALS (1) &': STA
T GF
160 ! 160 NEXT |
170 QUTPUT @gt 42784a; " LI MO, 0. 1" 170 QJTPUT @gt 4288a; ": CALC QOMP: SEC LIMO, 0. 1"
180 ! 180 QUTPUT @gt 4288a; ": CALC GOMP: SEC: STAT ON'
190 ! 190 !
200 BEND 200 BEND
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Table B-19 compares the programs used by the 4278A and 4288A to set the limit ranges.
These ranges are the Cp limit range as shown in the following figure and the D limit range

from O to 0.1 in the tolerance mode.

0.97nF 0.98nF  0.99nF 1nF 1.01nF  1.02nF 1.03nF
1% +1% |
(0.01nF) (+0.01nF) .
BIN1 : 3 ® : Inclusive
_2% +2% . .
(-002nF) (+0.02nF) O : Exclusive
BIN2 ‘ ;
-3% +3%
(-003nF) (+0,03nF)
BIN3
4288ape004

Table B-19

Comparison of programsused to set limit rangesin tolerance mode

4278A

4288A

For the % tolerance mode:

10 ASSI G\ @gt 4278a TO 717

20 !

30 QUTPUT @gt 4278a; " MPARL"

40 QUTPUT @gt 4278a; " LPARL"
!

60 QUTPUT @gt 4278a; " QLI M

70 QUTPUT @gt 4278a; " LMIDL"

80 QUTPUT @gt 4278a; " NOMEL. OE- 9"

90 QUIPUT @gt 4278a; "B NL=-1, 1"
!

110 QUIPUT @gt 4278a; "Bl N2=- 2, 2"
1

130 OJTPUT @gt 4278a; "Bl N3=-3, 3"
!
!
!
!

180 QUTPUT @gt 4278a; " SLI MO, 0. 1"
!

200 !
210 B\D

210

For the % tolerance mode:

ASS N @gt 4288a TO 717
|

d.l'l'PUT @qt 42883a; ": CALCL: F(RM P
QUTPUT @t 4288a; ": CALQ: FARVID'
!

!

QUTPUT @gt 4288a; "': CALC GOMP: MIE PONT"

QJTPUT @gt 4288a; ": CALC GCOWP. PR MNOM 1. OE- 9"
QUTPUT @gt 4288a; ": CALC QW PRMBINL -1, 1"
QUTPUT @gt 4288a; ": CALC GOMP: PR M BI NL: STAT ON'
QJTPUT @gt 4288a;": CALC COWP. PRMBIN2 -2, 2"
QUTPUT @gt 4288a; ": CALC GOMP: PR M Bl N2: STAT ON'
QUTPUT @gt 4288a; ": CALC M. PRMBINB -3, 3"
QJTPUT @gt 4288a; ": CALC GOWP: PR M BI N3: STAT ON'
FR1=4 TO9

QUTPUT @gt 4288a; ": CALC. COMP: PR MBI N'&VALS (1) &': STAT GFF"

NEXT |

QUTPUT @gt 4288a; ": CALC QOMP. SEC 0, 0. 1"
QUTPUT @gt 4288a; ": CALC QOMP: SEC STAT ON'
!

END

For the absolute tolerance mode:

10 ASS GN @gt 4278a TO 717
20 !

30 QUTPUT @gt 4278a; " MPARL"

40 QJTPUT @gt 4278a; " LPARL"

50 !

60 QUTPUT @gt 4278a; "ALIM

70 QJTPUT @gt 4278a; " LMR"

80 QJTPUT @gt 4278a; " NOMEL. OF- 9"

90 QUTPUT @gt 4278a; "Bl NL=- 1. O 11, 1. O 11"
100 !

110 QJTPUT @gt 4278a; "Bl Ne=- 2. OF- 11, 2. OF 11"
120 !

130 QJTPUT @gt 4278a; "Bl N3=- 3. OF- 11, 3. OF- 11"
140 !
150 !
160 !
170 !
180 QUTPUT @gt 4278a; " SLI MO, 0. 1"
190 !

200 !

210 B\D

For the absolute tolerance mode:

ASS N @gt 4288a TO 717
!

QUTPUT @gt 4288a; ": CALCL: FORM P
QJTPUT @gt 4288a; ": CALQ: FARVID'
!

dJ'I'PUT @qt 4288a; ": CALC COWP: MIE BV
QJTPUT @gt 4288a; ": CALC GOWP: PR M NOM 1. OE- 9"

QUTPUT @gt 4288a; ": CALC GO PRMBINL -1. OE 11, 1. OE 11"

QJUTPUT @gt 4288a; ": CALC GOWP: PR M BI NL: STAT ON'

QJTPUT @t 4288a; ": CALC WP PR MBI N2 - 2. OE 11, 2. OE 11"

QUTPUT @gt 4288a; ": CALC GOMP: PR M Bl N2: STAT ON'

QJTPUT @gt 4288a; ": CALC COWP: PR MBI NB - 3. OF- 11, 3. OE- 11"

QJUTPUT @gt 4288a; ": CALC GOMP: PR M BI N3: STAT ON'
FR1=4 TO9

QUTPUT @gt 4288a; ": CALC. COWP: PR MBI N'&VALS (1) &': STAT GFF"

NEXT |

QUTPUT @gt 4288a; ": CALC QWP SEC 0, 0. 1"
QJTPUT @gt 4288a; ": CALC GOMP: SEC STAT ON'
!

END
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Reading out the measurement result

Continuous data output (spew-out mode)

The 4288A does not provide a continuous data output function (spew-out mode). However,
as shown in the following figure, by executing the :READ? command and then supplying
atrigger when executing measurement, you can read out a measurement result after
completion of measurement that is similar to the as-is data output of the 4278A.

On 4278A

Start
measurement

On 4288A

Start
measurement

Execute DST
command

Execute :READ?
command

Trig
a measu

ger
rement

Trigger
a measurement

Read out data

(ENTER (execut

e) in HP BASIC)

Read out data
(ENTER (execute) in HP BASIC)

Execute

DEND

command

End

End

4288ape003
Table B-20 Comparison of programs used to read out measurement results
4278A 4283A
10 REAL Pri (1:5), Sec (1:5) 10 REAL Pri (1:5),Sec (1:5)
20 ASS G\ @gt 4278a TO 717 20 ASS G\ @gt 4288a TO 717
30 QJTPUT @gt 4278a; " OB ND" 30 QJTPUT @gt 4288a; ": CALC QWP COFF'
40 ! 40 !
50 ! 50 QUTPUT @gt 42883; ": ABCR'
60 QJTPUT @gt4278a; " TR @" 60 QUTPUT @gt4288a; ": TR G SOLR EXT"
70 QJTPUT @gt 4278a; " CBT" 70 !
80 FCR1=1 TO5 80 FCR1=1 TO5
90 ! 90 QUTPUT @gt 4288a; " : READ?"
100 PRNT "Wt for External Trigger!!" 100 PRNT "Wt for External Trigger!!"
110 ENTER @qt 4278a; Pri (1), Sec (1) 110 ENTER @t 4288a; Dummy, Pri (1), Sec (1)
120 NEXT | 120 NEXT |
130 QJTPUT @gt 4278a; " DEND' 130 !
140 ! 140 !
150 PRNT " Pri Sec 150 PRNT " Pri Sec
160 FCRI1=1 TO5 160 FCR1=1 TO5
170 PRNT Pri (1),Sec (1) 170 PRINT Pri (1), Sec (1)
180 NEXT | 180 NEXT |
190 ! 190 !
200 B\D 200 B\D
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Table B-21

Information for Replacing 4278A with 4288A
Example of Replacing Major Functions (comparison of programs)

Reading out the resultsfor any measurement (Data buffer function)

Table B-21 compares the programs used by the 4278A and 4288A to read out the results of

100 measurements.

Comparison of programs used to read out results of 100 measurements

4278A

4288A

DI M Buf f $[ 9] , | nu$[ 50]

REAL Data(1: 100, 1: 3)

ASSI GN @i nary TO 717; FORVAT CFF
ASSI GN @\gt 4278a TO 717

1

QUTPUT @gt4278a; "TR K"
!
QUTPUT @\t 4278a; " MOOML"
|

QUTPUT @gt 4278a; " DBI NL"
CUTPUT @gt 4278a: " DFMI2"
1

T ggering
1

FOR | =1 TO 100
QUTPUT @gt 4278a; "* TRG'
WAIT .02

NEXT |

!

! Data reading

|

QUTPUT @gt 4278a; " DATA?"
ENTER @gt 4278a USI NG "#, 4A"; Buff $
!

1

!

ENTER @i nary; Dat a(*)

ENTER @\gt 4278a USING "#, A"; Buf f $
|

! D splay results
1

CLEAR SCREEN
I mg$="4D, 3X, MD. 4DE, 2X, MD. 4DE, 2X, 20"
PRINT "[ MEASUREMENT and BIN SORT RESULT]"
PRI NT " Pri Sec BIN'
PRINT "« - - o e o em e e "
FOR 1 =1 TO 100

PRI NT USING I ng$; |, Data(l, 1), Data(l,2),
3)
NEXT |
END

10 DI M Buf f $[ 9], Di g$[ 1], Read_f or n$[ 9] , Num of
_byte$[ 9], | ng$[ 50]
20 REAL Dat a(1: 100, 1: 4)
30 ASSI G\ @i nary TO 717; FORVAT OFF
40 ASSI GN @gt 4288a TO 717
|

60 QUTPUT @Qgt 4288a; ": TR G SOUR EXT"
1

80 QUTPUT @\gt 4288a; ": DATA PO N BUF3, 100"
90 QUTPUT @\gt 4288a; ": DATA: FEED CONT BUF3, ALW
100 QUTPUT @\gt 4288a; ": CALC. COMP ON'
110 QUTPUT @\gt 4288a; ": FORM REAL"
1

120 !

130 I Triggering

140 !

150 FCOR 1 =1 TO 100

160 QUTPUT @gt 4288a;": TR G'
170 VWAI T .02

180 NEXT |

190 !

200 ! Data reading

210 !

220 QUTPUT @\gt 4288a; ": DATA? BUF3"
230 ENTER @\gt4288a USI NG "#, A"; Buf f $
240 ENTER @\gt 4288a USI NG "#, A"; D g$
250 Read_f or n$="+#, " &D g$&"' A"

260  ENTER @gt4288a USI NG Read_f or n; Num of _byt e$

270 ENTER @i nary; Dat a(*)
280 ENTER @\gt 4288a USI NG "#, A"; Buff $
|

300 ! Display results

310 !

320 CLEAR SCREEN

330 1 ng$="4D, 3X, D, 4X, MD. 4DE, 2X, MD. 4DE, 2X, 2D"
340 PRINT "[ MEASUREMENT and BI N SORT RESULT]"
350 PRINT " Stat us Pri Sec
360 PRINT o c e e e
370 FOR 1 =1 TO 100

380 PRINT USING I ng$; |, Data(l, 1), Data(l,2),
Data(l, 3), Data(l, 4)

390 NEXT |

400 END
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Information for Replacing 4278A with 4288A
Example of Replacing Major Functions (comparison of programs)

Compensation

Table B-22 compares the programs used by the 4278A and 4288A to perform
Open/Short/Standard (Load) compensation.

Table B-22 Comparison of programs used to perform Open/Short/Sandard (L oad)
compensation
4278A 4288A
10 DI M Buf f $[ 9] , | np_char $[ 9] 10 DI M Buf f $[ 9], | np_char $[ 9]
20 REAL Dat al, Dat a2 20 REAL Dat al, Dat a2
30 ASSI GN @Agt 4278a TO 717 30 ASSI GN @\gt 4288a TO 717
40 ! 40 !
50 ! 50 QUTPUT @Agt 4288a; ": STAT: OPER ENAB 128"
60 QUTPUT @\gt 4278a; " * SRE8" 60 QUTPUT @Agt 4288a; "* SRE 128"
70 ! 70 !
80 QUTPUT @Agt 4278a; "*CLS" 80 QUTPUT @Agt 4288a; "*CLS"
90 VAIT .1 90 QUTPUT @Agt 4288a; " * OPC?"
100 ! 100 ENTER @\gt 4288a; Buf f $
110 ON I NTR 7 GOTO Open_end 110 ON I NTR 7 GOTO Open_end
120 ENABLE | NTR 7; 2 120 ENABLE | NTR 7; 2
130 PRI NT "[ Open nesurenent]” 130 PRI NT "[ Open nesurenent]”
140 I NPUT "Push [Enter] key to start",Inp_char$ 140 I NPUT "Push [Enter] key to start”,Inp_char$
150 QUTPUT @Agt 4278a; " XOP" 150 QUTPUT @Agt 4288a; ": CORR COLL STANL"
160 Open_wait: GOTO Open_wai t 160 Open_wai t: GOTO Open_wai t
170 Open_end: OFF I NTR 7 170 Open_end: OFF I NTR 7
180 OQUTPUT @A\gt 4278a; " OPENL" I Open On 180 !
190 OUTPUT @Agt 4278a; " OPM?" 190 OUTPUT @\gt 4288a; ": CORR: DATA? STAN1"
200 ENTER @A\gt 4278a; Dat al, Dat a2 200 ENTER @\gt 4288a; Dat al, Dat a2
210 PRINT " Open Conpensation Data:" 210 PRINT " Open Conpensation Data:"
220 PRINT " Cp:"; Datal,"G "; Dat a2 220 PRINT " G "; Datal,"B:"; Dat a2
230 ! 230 !
240 QUTPUT @Agt 4278a; "*CLS" 240 QUTPUT @Agt 4288a; "*CLS"
250 WAIT .1 250 QUTPUT @\gt 4288a; " * OPC?"
260 ! 260 ENTER @Agt 4288a; Buf f $
270 ON I NTR 7 GOTO Short_end 270 ON INTR 7 GOTO Short_end
280 ENABLE | NTR 7; 2 280 ENABLE | NTR 7; 2
290 PRI NT "[ Short nesurenent]” 290 PRI NT "[ Short nesurenent]"
300 INPUT "Push [Enter] key to start",Inp_char$ 300 I NPUT "Push [Enter] key to start”,Inp_char$
310 OUTPUT @\gt 4278a; " XSH' 310 QUTPUT @\gt 4288a; ": CORR: COLL STAN2"
320 Short_wait: GOTO Short_wait 320 Short_wait: GOTO Short_wait
330 Short_end: OFF INTR 7 330 Short_end: OFF INTR 7
340 QUTPUT @\gt 4278a; " SHORL" ! Short On 340 !
350 QUTPUT @Agt 4278a; " SHWR" 350 QUTPUT @Agt 4288a; ": CORR DATA? STAN2"
360 ENTER @A\gt 4278a; Dat al, Dat a2 360 ENTER @\gt 4288a; Dat al, Dat a2
370 PRI NT " Short Conpensation Data:" 370 PRI NT " Short Conpensation Data:"
380 PRINT " Ls:";Datal,"Rs:"; Data2 380 PRINT " R ";Datal,"X: ", Data2
390 ! 390 !
400 ! Load standard definition 400 ! Load standard definition
410 QUTPUT @Agt 4278a; " SPARL" 410 QUTPUT @Agt 4288a; ": CORR CKlI T: STAN3: FORM CPD"
420 QUTPUT @Agt 4278a; " CSTD=47E- 12" 420 QUTPUT @Agt 4288a; ": CORR CKI T: STAN3 47E-12, 0"
430 QUTPUT @Agt 4278a; " DSTD=0" 430 !
440 QUTPUT @Agt 4278a; "*CLS" 440 QUTPUT @Agt 4288a; "*CLS"
450 VAIT .1 450 QUTPUT @Agt 4288a; " * OPC?"
460 ! 460 ENTER @\gt 4288a; Buf f $
470 ON I NTR 7 GOTO Load_end 470 ON I NTR 7 GOTO Load_end
480 ENABLE | NTR 7; 2 480 ENABLE | NTR 7; 2
490 PRINT "[Load mesurenent]” 490 PRI NT "[Load nesurenent]"”
500 I NPUT "Push [Enter] key to start",Inp_char$ 500 I NPUT "Push [Enter] key to start”,Inp_char$
510 QUTPUT @\gt 4278a; " XSTD" 510 QUTPUT @Agt 4288a; ": CORR COLL STAN3"
520 Load_wait: GOTO Load_wai t 520 Load_wait: GOTO Load_wait
530 Load_end: OFF INTR 7 530 Load_end: OFF INTR 7
540 QUTPUT @Agt 4278a; " STD1" ! Standard On 540 !
550 OUTPUT @\gt 4278a; " STM?" 550 OUTPUT @Agt 4288a; ": CORR: DATA? STAN3"
560 ENTER @A\gt 4278a; Dat al, Dat a2 560 ENTER @\gt 4288a; Dat al, Dat a2
570 PRINT " Load Conpensation Data:" 570 PRINT " Load Conpensation Data:"
580 PRINT " Cp:";Datal,"D:"; Data2 580 PRINT " Cp:";Datal,"D:"; Data2
590 ! 590 !
600 END 600 END
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Information for Replacing 4278A with 4288A
Example of Replacing Major Functions (comparison of programs)

Satusregister (statusreport system)

Table B-23 compares the programs used by the 4278A and 4288A to detect the completion

of measurement.

Comparison of programs used to detect completion of measurement

4288A

Table B-23
4278A
10 ASS G\ @qgt 4278a TO 717
20 !
30 QUTPUT @gt 42783, " TR @"
40 !
50 !

60 QUTPUT @gt 4278a; " * SREL"

70 QJTPUT @t 42783; "*A.S'

80 WT .1

90 !

100 !

110 ON I NTR Scode GOTO Meas_end
120 ENABLE | NTR Scode; 2

130 PRINT "Wt for BExternal Trigger!!"
140 Meas_wait: GOTO Meas_wai t

150 Meas_end: CFF | NTR Scode

160 PRNT " Masur enent Conpl et e”

10 ASSI GN @gt 4288a TO 717
|

30 QUTPUT @gt 4288a; ": TR G SALR EXT"
|

50 QUTPUT @gt 4288a; "': STAT: CPER ENAB 16"
60 QJTPUT @gt 4288a; " * SRE 128"
70 QJTPUT @gt 4288a; "*A.S'
80 QJTPUT @gt 4288a; "*CQPC?"
90 ENTER @gt 4288a; Buf f $
1

110 ON | NTR Scode GOTO Meas_end

120 ENABLE | NTR Scode; 2

130 PRNT "Wt for External Trigger!!"
140 Meas_wait: GOTO Meas_wai t

150 Meas_end: CFF | NTR Scode

160 PR NT "Measurenent Conpl et e"

170 ! 170 !
180 END 180 BEND
Table B-24 compares the programs used by the 4278A and 4288A to detect the occurrence
of an error.
Table B-24 Comparison of programs used to detect occurrence of errors
4278A 4288A
10 ASS G\ @gt 4278a TO 717 10 ASS N @gt 4288a TO 717
20 ! 20 !
30 ! 30 QUTPUT @gt 4288a; " *ESE 60"

40 OJ'I'PUT @t 4278a; " * SRE32"
50 QJTPUT @t 4278a; "*AS'
60 WT.1

!

80 !

90 ONINTR 7 QIO E'r_proc

100 ENABLE INTR 7; 2

110 !

120 QUTPUT @gt 4278a; " XYZ' | Eror
|

140 Q01O ki p_err_proc

150 Er_proc: GFF INTR 7

160 QJTPUT @gt 42783; " BRR?"

170 ENTER @gt 42783; E'r_no

180 PRINT "BEror occurred!!"

190 PRNI" No:";Br_no

200 PR NI " PROGRAM | NTERRUPT! 1

210 Q010 Prog_end

220 i p_err_proc: PR NT "PROGRAM DOE "
230 Prog_end: END

40  QUTPUT @gt4288a;"*SRE 32"
50  QUTPUT @gt4288a; "*OLS'
60  QUIPUT @gt4288a;"*CPC?"
70  ENTER @qt4288a; Buf f$

1

90 N INTR 7 GOTO Err_proc

100 ENABLE INTR 7; 2

110 !

120 QUTPUT @gt 4288a; "XYZ' | Eror
|

140 QOO ki p_err_proc

150 Er_proc: GFF INTR 7

160 QUTPUT @gt 4288a; "; : SYST: BRR?"

170 ENTER @gt 4288a; B r_no, B r_nes$

180 PRNT "Eror occurred!!"

190 PRNT " No:";Br_no,"Description: "&&r_nes$
200 PRINT " PROGRAM | NTERRUPTT !

210 QOTO Prog_end

220 Sip_err_proc: PR NT "PROGRAM DOE "

230 Prog_end: BEND
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Information for Replacing 4278A with 4288A

At-a-Glance List of GPIB Command Correspondence

At-a-Glance List of GPIB Command Correspondence

Table B-25 (alphabetical order of 4278A commands) and Table B-26 (by function of
4278A commands) provide at-a-glance lists of the GPIB command correspondence
between the 4278A and the 4288A.. For details on the command correspondence, refer to
“Functional Comparison and GPIB Command Correspondence” on page 212.

Table B-25 At-a-glancelist of GPIB command cor respondence between 4278A and 4288A
(alphabetical order)
4278A Function overview 4288A
[A]
AOFF{0|1} | Turns ON/OFF the offset compensation for the primary parameter. :CORR:OFFS on page 163
AUX{0|1} Turns ON/OFF the AUX BIN function. :CALC:COMP:AUXB on page 135
AVE= Sets the averaging count. :AVER:COUN on page 132
[B]
BIN{1-9}= Sets the limit range of each BIN in the tolerance mode. :CALC:COMP:PRIM:BIN{1-9} on page 142
BLIM= Sets the limit range in the sequential mode.
BOFF{0|1} | Turns ON/OFF the offset compensation for the secondary parameter. :CORR:OFFS on page 163
[C]
CABL{0-2} | Setsthe cablelength. :CAL:CABL on page 133
ccou? Reads out the BIN count value of each channel. :CALC:COMP:COUN:MULT:DATA? on
page 139
:CALC:COMP:COUN:MULT:OVLD? on
page 140
CLIM Clearsal limit ranges. :CALC:COMP:CLE on page 136
CNO= Sets the channels for multi-compensation. :CORR:MULT:CHAN on page 161
CNT{0|1} Turns ON/OFF the BIN count function. :CALC:COMP:COUN on page 137
COMP{0|1} | Turns ON/OFF the comparator function. :CALC:COMP on page 134
COUN? Reads out the BIN count value. :CALC:COMP:COUN:DATA? on page 138
:CALC:COMP:COUN:OVLD? on page 140
CREJO Turns OFF the Low C reject function. :CREJ on page 166
CREJ{1-6} | Setsthe Low C detection boundary value for the Low C reject function. :CREJ:LIM on page 167
CSTD= Sets the Cp value of the standard for the standard (L OAD) compensation. :CORR:CKIT:STAN3 on page 155
[D]
DATA? Reads out the measurement result. :FETC? on page 181
DBIN{O|1} Turns ON/OFF the simultaneous output of the comparator sorting result N/A (dependent on the ON/OFF of the
when reading out the measurement result. comparator function)
DDIG{4-6} | Setsthe number of display digits for the measurement result. :DISP:TEXT1:DIG on page 176
DEND Turns OFF the continuous data output (spew-out mode). N/A
DFMT{1]|2} | Setsthe dataoutput (datatransfer) format. :FORM on page 182
DPAG{1-4} | Setsthe display format on the display. N/A
DST Turns ON the continuous data output (spew-out mode). N/A

238

Appendix B




Information for Replacing 4278A with 4288A
At-a-Glance List of GPIB Command Correspondence

Table B-25 At-a-glancelist of GPIB command correspondence between 4278A and 4288A
(alphabetical order)
4278A Function overview 4288A
DSTD= Sets the D value of the standard for the standard (LOAD) compensation. :CORR:CKIT:STANS3 on page 155
DTIM= Sets the delay time (trigger delay time). :TRIG:DEL on page 195
DVAL{1|2} | Setsthedisplay mode. :CALC1:MATH:EXPR:NAME on page 148
[E]
ERR? ‘ Reads out the error message number. ’ :SYST:ERR? on page 192
[F]
FREQ{1|2} ‘ Sets the measurement frequency. ‘ :SOUR:FREQ on page 187
[G]
GSTD= ‘ Sets the G value of the standard for the standard (LOAD) compensation. ’ :CORR:CKIT:STANS3 on page 155
[H]
HIAC{0|1} ‘ Turns ON/OFF the HI-ACC mode. ’ N/A
[
ITIM{1-3} ‘ Sets the integration time (measurement time). ‘ :APER on page 130
[L]
LMOD{1-3} | Setsthelimit mode (limit range specification method). :CALC:COMP:MODE on page 141
LOAD L oads (recalls) the measurement condition. *RCL on page 126
LPAR{1-6} | Setsthe parameter to be sorted by the comparator. N/A (Dependent on the measurement
parameter and cannot be set up separately.)
[M]
MCOM({0]1} | Turns ON/OFF multi-compensation. :CORR:MULT on page 161
MPAR{1-6} | Setsthe measurement parameter. :CALC1:FORM on page 147,
:CALC2:FORM on page 150
[N]
NOM= Sets the nominal value (reference value) in the tolerance mode. :CALC:COMP:PRIM:NOM on page 144
[O]
OFFA= Sets the offset compensation value for the primary parameter. :CORR:OFFS:DATA on page 164
OFFB= Sets the offset compensation value for the secondary parameter.
OPEN({0|1} | Turns ON/OFF the OPEN compensation. :CORR:OPEN on page 165
OPM? Reads out the measured OPEN compensation value (data for OPEN :CORR:DATA on page 158
compensation).
OsC= Sets the OSC level (measurement signal level). :SOUR:VOLT on page 188
[R]
RA{0-7} Sets the measurement range when the measurement frequency is 1 kHz. :RANG on page 184
RB{0-11} Sets the measurement range when the measurement frequency is 1 MHz. ‘RANG:AUTO on page 185
RC= Sets the measurement range value for the HI-ACC mode. N/A
RCNT Resets the BIN count value. :CALC:COMP:COUN:CLE on page 137
REVP{0|1} | Turns ON/OFF the reverse parameter function. N/A
[S]
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Information for Replacing 4278A with 4288A

At-a-Glance List of GPIB Command Correspondence

Table B-25 At-a-glancelist of GPIB command correspondence between 4278A and 4288A
(alphabetical order)
4278A Function overview 4288A
SHM? Reads out the measured SHORT compensation vaue (datafor SHORT :CORR:DATA on page 158
compensation).
SHOR{0|1} | Turns ON/OFF the SHORT compensation. :CORR:SHOR on page 165
SLIM= Sets the limit range of the secondary parameter. :CALC:COMP:SEC:LIM on page 145
SPAR({1|2} | Setsthe definition parameter of the standard for standard (LOAD) :CORR:CKIT:STAN3:FORM on page 156
compensation.
STD{0|1} Turns ON/OFF standard (LOAD) compensation. :CORR:LOAD on page 160
STM? Reads out the measured standard compensation value (datafor LOAD :CORR:DATA on page 158
compensation).
STOR Stores (saves) the measurement condition. *SAV on page 127
STR? Reads out the standard compensation reference value (setup value of the :CORR:CKIT:STAN3 on page 155
standard for LOAD compensation).
[T]
TRIG{1-3} ’ Sets the trigger mode. ‘ :TRIG:SOUR on page 196
[Vl
VMON{0-6} ‘ Sets the items to be displayed. ‘ N/A
[X]
XOP Makes a measurement to obtain the measured OPEN compensation value | :CORR:COLL on page 157
(datafor OPEN compensation).
XSH Makes a measurement to obtain the measured SHORT compensation value
(datafor SHORT compensation).
XSTD Makes a measurement to obtain the measured standard compensation value
(datafor LOAD compensation).
XTMP Executes the temperature compensation. N/A
[*1]
*CLS Clears the status byte register. *CLS on page 124
*IDN? Reads out the model name and firmware version. *IDN? on page 125
*LRN? Reads out the setup state. N/A
*OPT? Reads out the installed option number. *OPT? on page 126
*RST Resets the instrument. :SYST:PRES on page 193
*SRE Sets amask (service request enable register) to the status byte register or *SRE on page 127
reads out it.
*STB? Reads out the contents of the status byte register. *STB? on page 128
*TRG Triggers a measurement. :TRIG on page 195
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Information for Replacing 4278A with 4288A
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Table B-26 At-a-glancelist of GPIB command correspondence between 4278A and 4288A
(by function)
Item to Be Set Up/Executed 4278A 4288A
M easurement Reset *RST :SYST:PRES on page 193
condition
Measurement parameter setup MPAR{1-6} :CALC1:FORM on page 147,
:CALC2:FORM on page 150
Measurement signal | Measurement frequency FREQ{1]2} :SOUR:FREQ on page 187 w
setu 5
P OSC level (Measurement signal | OSC= :SOUR:VOLT on page 188 I %
level) N S
>3
HI-ACC mode setup | ON/OFF HIAC{0|1} N/A (The HI-ACC modeis not available) > %.
Measurement range value RC= E i
= 0o
Measurement range | When the measurement frequency | RA{0-7} :RANG on page 184, ﬁ 5
setup is1kHz: :RANG:AUTO on page 185 % %
When the measurement frequency | RB{0-11} > %_’
is1MHz: =
Q
Integration time (measurement time) setup ITIM{1-3} :APER on page 130
Averaging count setup AVE= :AVER:COUN on page 132
Cable length setup CABL{0-2} :CAL:CABL on page 133
Delay time (trigger delay time) setup DTIM= :TRIG:DEL on page 195
Trigger mode setup TRIG{1-3} :TRIG:SOUR on page 196
Compensation OPEN compensation ON/OFF OPEN({0]1} :CORR:OPEN on page 165
SHORT compensation ON/OFF SHOR{0|1} :CORR:SHOR on page 165
STANDARD (LOAD) compensation ON/OFF STD{0|1} :CORR:LOAD on page 160
Offset compensation | Primary parameter AOFF{0|1} :CORR:OFFS on page 163
ON/OFF g (The primary and secondary parameters
Secondary parameter BOFF{0[1} cannot be turned ON/OFF separately.)
Standard for the Definition parameter setup SPAR({1|2} :CORR:CKIT:STAN3:FORM on page 156
standard (LOAD) a _ ) ) )
compensation Cp value setup CSTD= :CORR:CKIT:STAN3 on page 155
D value setup DSTD=
G value setup GSTD=
Setup value readout STR?
Measurement to OPEN XOP :CORR:COLL on page 157
obtain the measured
compensation value SHORT XSH
(datafor Standard (LOAD) XSTD
compensation)
Offset compensation | Primary parameter OFFA= :CORR:OFFS:DATA on page 164
value setup
Secondary parameter OFFB=
Measured OPEN OPM? :CORR:DATA on page 158
compensation value >
(datafor SHORT SHM?
compensation) Standard (LOAD) STM?
readout
Temperature compensation execution XTMP N/A (No need for the temperature
compensation.)
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Table B-26 At-a-glancelist of GPIB command cor respondence between 4278A and 4288A
(by function)
Item to Be Set Up/Executed 4278A 4288A
Scanner (multi | ON/OFF MCOM{0|1} |:CORR:MULT on page 161
compensation)
Channel setup CNO= :CORR:MULT:CHAN on page 161
Trigger Triggers a measurement *TRG :TRIG on page 195
Trigger mode setup TRIG{1-3} :TRIG:SOUR on page 196
Delay time (trigger delay time) setup DTIM= :TRIG:DEL on page 195
Measured data | Data output (data transfer) format setup DFMT{1]2} :FORM on page 182
output
P Measurement result readout DATA? :FETC? on page 181
Comparator sorting result output ON/OFF DBIN{O|1} N/A (dependent on the ON/OFF of the
comparator function)
Continuous data Sart DST N/A (The continuous data output function is
output (spew-out q not available. However, similar function can
mode) En DEND be using :READ? on page 186.)
Comparator ON/OFF COMP{0|1} :CALC:COMP on page 134
Sorting target parameter setup LPAR{1-6} N/A (Dependent on the measurement
parameter and cannot be set up separately.)
Reverse parameter function ON/OFF REVP{0|1} N/A
Primary parameter | Limit mode LMOD{1-3} :CALC:COMP:MODE on page 141
limit range setup (limit range designation method)
In sequential mode BLIM= :CALC:COMP:PRIM:BIN{1-9} on
page 142
In tolerance mode BIN{1-9}=
Nomina value (referencevalue) | NOM= :CALC:COMP:PRIM:NOM on page 144
for tolerance mode
Secondary parameter limit range setup SLIM= :CALC:COMP:SEC:LIM on page 145
Limit range clear CLIM :CALC:COMP:CLE on page 136
AUX BIN function ON/OFF AUX{0|1} :CALC:COMP:AUXB on page 135
Low C regject OFF CREJO :CREJ on page 166
function
Low C detection boundary value | CREJ{1-6} :CREJ:LIM on page 167
setup
BIN count function | ON/OFF CNT{0|1} :CALC:COMP:COUN on page 137
Count value reset RCNT :CALC:COMP:COUN:CLE on page 137
Count value readout COUN? :CALC:COMP:COUN:DATA? onpage 138
:CALC:COMP:COUN:OVLD? on
page 140
Count value readout for each ccou? :CALC:COMP:COUN:MULT:DATA? on
channel page 139
:CALC:COMP:COUN:MULT:OVLD? on
page 140
Save/recall Measurement condition storage (save) STOR *SAV on page 127
Measurement condition load (recall) LOAD *RCL on page 126
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Table B-26 At-a-glancelist of GPIB command correspondence between 4278A and 4288A
(by function)
Item to Be Set Up/Executed 4278A 4288A
Display Display format setup DPAG{1-4} N/A
Setup of the number of display digits for the measurement | DDIG{4-6} :DISP:TEXT1:DIG on page 176
result
Display mode setup DVAL{1|2} :CALC1:MATH:EXPR:NAME on page 148
Displayed item setup for the monitor display area VMON({0-6} N/A
Status byte Clear *CLS *CLS on page 124
register Mask (service reguest enable register setup or readout) | *SRE *SRE on page 127
Readout of register contents *STB? *STB? on page 128
Others Readout of model name and firmware version *IDN? *IDN? on page 125
Readout of installed option number *OPT? *OPT? on page 126
Readout of error message number ERR? :SYST:ERR? on page 192
Setup state readout *LRN? N/A (The query is available for all the setup
commands. Therefore, use each command for
reading out.)

Appendix B

243

w
=1
&S
\‘

33
p=
S
53
-b_‘
N

& &
0T
> 5
Q.
5
Q




Information for Replacing 4278A with 4288A

Comparison of Interfaces

Comparison of I nterfaces

Handler interface

Figure B-2 Pin Assignment
4278A (OPTION 201) 4288A
/BIN 1 IPHI /BIN 1||| 0 [l|||/PHI
/BIN 2 /PLO /BIN 2|27 [20] ||[/PLO
/BIN 3 /SREJ /BIN 3 3 21 /SREJ
/BIN 4 (reserved) /BIN 4 (4] [22] ||| / READY_FOR_TRIG
/BIN 5 (reserved) /BIN 5 (5] 23] / LOW_C_REJECT
/BIN & /UNBAL /BIN 6 || [6] [24] ||| /QVLD
/BIN 7 /KEY _LOCK /BIN 7 |11 B35 ||| 7KEY _Lock
/BIN 8 (reserved) /BIN 8 ||| 8] [26] ||| (reserved)
/BIN 9 /BIN 9 9] [27
JOUT_OF_BINS }EXT—DCV' JOUT_OF_BINS ||| [10] [28] }EXT—DCV'
JAUX_BIN /N—QE)’Q" JAUX_BIN| | 0D 28] /N—QE)’Q"
12] [30
EXT_TRIG JEOM EXT_TRIG a5 Bh ll7eom
/EXT_DCVZ{ }comz /EXT_DCVZ{ %g: % }comz
(6] [34]
L5V com1 L5V 7] [35] com1
18] [36
4288apj009
Table B-27 Factory setting

4278A

4288A

Selection of judgment output signal
pull-up power supply

External power supply
(5Vto24V)

External power supply
(5Vto24V)

Selection of operation output signal
pull-up power supply

External power supply
(5Vto15V)

External power supply
(5Vto24V)

Voltage range of input signal drive
power supply

9Vtol5V

15Vto24V
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Information for Replacing 4278A with 4288A
Comparison of Interfaces

Scanner interface

FigureB-3 Pin Assignment

/ CHOQ /CH1 /CHO /CH1

/ CH2 /CH3 /CH2 /CH3

/ CH4 /CH5 /CH4 /CH5
/ CH6 /1 CH7 (reserved) (reserved)
/CH_VALID EXT_TRIG / CH_VALID EXT_TRIG

/INDEX /EOM /INDEX /EOM
EXT_DCV COMMON EXT_DCV COMMON

/ /
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4288apj010
Table B-28 Factory setting
4278A 4288A
Voltage range of input signal drive 5V 106V 9V 1015V
power supply
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Information for Replacing 4278A with 4288A
Comparison of Interfaces

246 Appendix B



o
(9]
—
)
Lo d
g
7
Py
)
xS,
5]
=3
=}
@
9]
<
wn
—
5]
3

Satus Reporting System

This appendix describes the status reporting system of the Agilent 4288A.
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Figure C-1

Status Reporting System
General Status Register Model

General Satus Register M odel

The Agilent 4288A has a status reporting system for monitoring the instrument’s condition.

General Satus Register M odel

Service Request
Enable Register

‘ Status byte Register
o N (read only)

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Enable Register

Event Register (Read Only)

4294ape021

The status reporting system has the hierarchical structure shown in Figure C-1.When the
instrument satisfies a particular condition, the corresponding bit of the event register is set
to“1.” Therefore, you can check the instrument status by reading the event register.

When the event register bit isset to “1” and a corresponding enable register bit (a bit
marked with an arrow in Figure C-1) isalso “1,” the summary bit of the status byte register
issetto“1.” You can read the status byte register by using the serial poll.

If the bit of the service request enable register is“1,” a service request (SRQ) is generated
by the positive transition of the corresponding status byte register bit. By generating an
SRQ, you can notify the controller that the 4288A is requesting service. In other words,
you can program interruption by using an SRQ. For more information on using SRQ, see
“Waiting For Completion Of Measurement (detecting completion of measurement)” on
page 55 in Chapter 5 or “ Detecting the occurrence of an error” on page 95 in Chapter 8.
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Status Reporting System
General Status Register Model

Event register

The event register reflects the corresponding condition of the 4288A (e.g., occurrence of an
event) as ahit status. These bits continuously monitor changesin the 4288A’s state and
change the bit status when the condition (e.g., change bit statusto “1” if a specific event
occurs) for each bit is met. You cannot change the bit status by issuing a GPIB command.

The Agilent 4288A has the following event registers:

e Standard Event Status Register (see Table C-2 for details.)
e Operation Status Event Register (see Table C-3 for details.)

Enableregister

Setting the enable register allows you to specify event register bits that can set “1” to the
summary bit of the status byte register when an event occurs. The register bits work as
mask bits; setting “1” to an enable register will enable a corresponding hit in the event
register.

For example, when you want to set “1" as the summary bit in the status byte register by a
specific register condition, set the corresponding enable register to “1.”

Satus byteregister

If the enabled event register isset to “1,” a corresponding bit of the status byte register is
also set to “1.” Thisregister also indicates the output queue and SRQ status.

The value of the status byte register can be read by using the *STB? command on

page 128 or the serial poll (SPOLL statement in HTBasic) from the controller. The*STB?
command sets the analyzer to remote mode. On the other hand, the SPOLL statement in
HTBasic reads the status byte register value directly without the instrument being set to
remote. Therefore, you can continue to operate the front panel keys while a controller is
reading the status byte register.

Reading the status byte register by using the *STB? command does not affect the contents
of the status byte register. However, reading it with the SPOLL statement of HTBasic will
clear the RQS bit in the status byte register.

Setting the service request enable register using the *SRE command on page 127 can
generate a service regquest synchronously with the status byte register.
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FigureC-2

Status Reporting System
General Status Register Model

Condition register and transition filter

When the status register has atransition filter, there is alower register called a condition
register under the event register. The transition filter is between the event register and the
condition register.

The transition filter enables you to select a positive and/or negative transition of the
condition register bit in order to set a bit in the corresponding event register. For example,
using the negative transition filter to set bit 3to “1” causes bit 3 of the event register to be
set to “1” when bit 3 of the condition register makes a negative transition, that is, changes
from 1to 0.

Transition filter and condition register

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Enable Register

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Event Register

T A O R A oy oy .
bbb T Positive Transition Filter

Sl T v T ] Tl 1] 1 Negative Transition Filter

Condition Register

4294ape022

The 4288A's condition register and transition filter work only with the operation status
register. However, the 4288A's transition filter’'s setting is fixed so that bits 5, 8, 9, 10 of
the event register are set to “1” when the condition register makes apositive transition (i.e.,
changesfrom 0to 1) and bits 1, 2, 3, 4, 7, 12 of the event register are set to “1” when the
condition register makes a negative transition (i.e., changes from 1 to 0).
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Status Reporting System
Status Register Structure

|
Satus Register Sructure
The status reporting system has the hierarchical structure shown in Figure C-3. The status
byte register is a summary of registersin the lower level. This section describes the status
registersin each hierarchy. Each bit of the status register is described in Table C-1 through
Table C-3.
FigureC-3 Satus Register Sructure
service
request » SRQ
occur
‘ ‘ %N ‘ Service Request Enable Register
(*SRE)
Pooye b be b0 He 0 fo
-« (*STB?)
Operation Standard Questionable|
e | Ras | aen | mav | seser Status Byte Register
Surnmary Register Surnmary
Summand -««—— (SPOLL)
128 64 32 16 8 4 2 1
‘ ‘ I I I I ‘ ‘ Standard Event Status Enable Register
(*ESE)
RS P P RN P PR P
. Device . .
Power ON Coé?rrg:md Ex;:rl:’t:on De”;;‘;‘f"‘ CIIE rro:y ggmpltew (S'::ggir)d Event Status Register
Operation Status Event Register
128 64 32 16 8 4 2 1 (:STAT:OPER?)

Operation Status Enable Register

‘J‘ (:STAT:OPER:ENAB)
\ \ [ \ \ \ \ \ \ \ \ |

j Positive Transition Filter

j Negative Transition Filter

Selftest Data bufer 3Data buffer 2|Data buffer 1| CoMPeN Waiting for Anelog | Rending | Setting 4—‘
sation Trigger
32768 16384 8192 4096 2048 1024 512 256 128 64 32 16 8 4 2 1
Operation Status Condition Register
(:STAT:OPER:COND?)
4288ape013
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TableC-1

Status Reporting System
Status Register Structure

SatusBit Definitions of Status Byte (STB)

Bit o
Position Name Description
0to2 Not used Always 0
3 Questionable Status Register Set to “1” when one of the enabled bitsin the status event
Summary status register isset to “1.”
4 MAV (Message Available) Set to “1” when the output queue contains data; reset to
“0” when all of the data has been retrieved.
5 Standard Event Status Register Set to “1” when one of the enabled bitsin the status event
Summary status register isset to “1.”
6 RQS Set to “1” when any of the status byte register bits enabled
by the service request enable register isset to “1”; reset to
“0" when all of the data has been retrieved through serial
polling.
7 Operation Status Register Set to “1” when one of the enabled bitsin the operational
Summary status register isset to “1.”

Issuing the *CL S command will clear all bits from the status byte register.

252

Appendix C




Status Reporting System
Status Register Structure

TableC-2 Satus Bit Definitions of Event Status Register (ESR)
Pogittion Name Description
0 Operation Complete Set to “1” upon completion of all operations done by
commands that precede the *OPC command on page 125.
1 Not used Always0
2 Query Error 1. Setto“1” when the 4288A receives a data output

request but there is no data to output.

2. Setto“1” when the data of the 4288A's output queue
has been cleared because of a new message received
before the completion of data output.

3 Device Dependent Error Setto“1” when an error has occurred and the error isnot a
command, query, or execution error.

4 Execution Error 1. Setto“1” when any parameter in a GPIB command
exceeds itsinput range or is inconsistent with the
4288A’s capabilities.

2. Setto“1” whenaGPIB command cannot be properly
executed due to some condition of the 4288A.

5 Command Error 1. Setto“1” when an |IEEE 488.2 syntax error occurs (a
command sent to the 4288A does not follow the
|EEE 488.2 syntax). Possible violations include the
command parameter violating the 4288A listening
formats or being otherwise unacceptable.

2. Setto“1” when asemantic error occurs. Possible
errorsinclude acommand containing misspellings or
an |EEE 488.2 command that is not supported by the
4288A.
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3. Setto“1" when GET (Group Execution Trigger) is
input while a program message is being received.

6 Not used Always 0

7 Power ON Set to “1” when the 4288A is powered ON.

Issuing the *CLS command will clear all bits from the standard event status register.

Appendix C 253



TableC-3

TableC-4

Status Reporting System

Status Register Structure

Satus Bit Definitions of the Operation Status Register

. Description
Bit
o Name
Position . ) .
Condition Register Event Register
0 Not used Always0 Always0
1 Settling Setto “1” during thewaitingtime | Setto“1” after the waiting time
to stabilize the measurement needed to stabilize the
signal. measurement signal has elapsed.
2 Ranging Set to “1” while switching the Set to “1” when measurement
measurement range. range switching is completed.
3 Analog Measurement | Setto“1” during analog Set to “1" when analog
measurement L. measurement is completed.
4 Measurement Set to“1” during measurement 2. Set to “1" when measurement is
completed.
5 Wiaiting for Trigger Set to “1" while theinstrument is Set to “1” when the instrument
waiting for atrigger”3, starts waiting for atrigger.
6 Not used Always0 Always0
7 Compensation Set to “1" during compensation Set to “1" when the compensation
data measurement. data measurement is compl eted.
8 Data buffer 1 Setto“1” while data buffer 1 fills. | Setto“1” when databuffer 1is
full.
9 Data buffer 2 Setto “1” while databuffer 2 fills. | Setto“1” when databuffer 2is
full.
10 Data buffer 3 Setto “1” while databuffer 3fills. | Setto“1” when databuffer 3is
full.
11 Not used Always0 Always0
12 Self-test Set to “1” during self-test. Set to “1” when self-test is
completed.
13to 15 Not used Always0 Always0

*1. Thisiswhen the handler interface’s/INDEX signal is active.

*2. Thisiswhen the handler interface’'s/EOM signal is active.
*3. Thisiswhen thetrigger system isin trigger wait state. For more information on the trigger
system, refer to “ Trigger system” on page 52.

Issuing the *CLS command will clear all bits from the operation status event register.

The 4288A does not support events of the questionable status register. Therefore, all of the
bitsin this register are aways 0.

Satus Bit Definitions of the Questionable Status Register

. Description
Bit
. Name
Position . . .
Condition Register Event Register
0to 15 Not used Always0 Always0
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Status Reporting System
Using the Status Reporting System

Using the Satus Reporting System

You can manage the status report system by using the following commands in any
combination:

*CLS on page 124

*SRE on page 127

*STB? on page 128

*ESE on page 124

*ESR? on page 125

:STAT.PRES on page 190
:STAT:OPER:ENAB on page 189
:STAT:OPER:COND? on page 189
:STAT.OPER? on page 189

For sample programs that demonstrate the use of the commands listed above, refer to
“Waiting For Completion Of Measurement (detecting completion of measurement)” on
page 55 in Chapter 5 or “Detecting the occurrence of an error” on page 95 in Chapter 8.
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Status Reporting System
Using the Status Reporting System
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Initial Settings

This appendix provides initial settings, settings that can be saved/recalled, and settings that
can be backed up.
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Initial Settings

Initial Settings, Settings that can be Saved/Recalled, Settings that can be
Backed Up

Initial Settings, Settings that can be Saved/Recalled, Settings
that can be Backed Up

The columns of Table D-1 show the following items.
+ Initial settings (factory settings)

+ Settings reset from the front panel or the GPIB by the :SYST:PRES command on
page 193

+ Settings reset from the GPIB by the *RST command on page 126
+ Settings that can be saved/recalled

Table D-1 uses the following symbols.

@: Settings that can be saved/recalled
x: Settings that cannot be saved/recalled
» Settings that can be backed up
Table D-1 uses the following symbols.
O: Settings that can be backed up in the back-up memory (maximum 72 hours)
@: Secttings that can be backed up in the EEPROM
x: Settings that cannot be backed up

The symbol “«<-” in Table D-1 indicates that the value is the same as that indicated to the
left.
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Initial Settings
Initial Settings, Settings that can be Saved/Recalled, Settings that can be

Backed Up
Table D-1 Initial settings, settings that can be saved/recalled, settings that can be backed up
Reset
L Initial settings Save/
Setting items (factory settings) | Frontpanelkey | o Recall | DAckup
(:SYST:PRES)
Primary parameter CP “— <« [ J e]
Measurement parameter
Secondary parameter D <« <« [ J o)
Frequency 1 kHz «— “« [ ] o]
Measurement signal Level 1V <« <« [ J O
1 MHz frequency shift 0% No effect <« X ([ J
Ranging Auto “— <« ([ J o]
Measurement range
Range setup 1 nF range <« <« [ J O
Measurement time mode LONG mode <« <« [ ] o]
. ON/OFF ON «— <« ([ ] o]
Averaging
Number of counts 1 «— <« [ ] o]
Cable length 0 <« <« ([ J [ J
Mode Int «— <« [ ] o]
Trigger Zn gger delay tlime ' 0 “— <« ([ J e]
ontinuous activation
FF
(:INIT:CONT) ON/OFF ON < 0 X X
ON/OFF OFF No effect OFF [ ] o]
Primary 1 kHz 0S No effect 0S ([ J ([ J
OPEN Compensation | parameter 1 MHz 0S No effect 0S ([ ] ([ ]
. data Secondary 1 kHz 0S No effect 0S ([ J ([ J
compensation
parameter 1 MHz 0S No effect 0S (] ®
Primary G No effect G [ J ([ J
Parameter type
Secondary B No effect B [ J [ J
ON/OFF OFF No effect OFF [ ] o]
Primary 1 kHz 00 No effect 0Q ([ ] ([ ]
SHORT Compensation | parameter 1 MHz 0Q No effect 0Q ([ ] ([ ]
. data Secondary 1 kHz 0Q No effect 0Q ( ] ( ]
compensation
parameter 1 MHz 00 No effect 0Q [ J [ J
Primary R No effect R ([ ] ([ ]
Parameter type
Secondary X No effect X ([ J [ J
ON/OFF OFF No effect OFF ([ ] o]
Primary 1 kHz 100 nF No effect 100 nF ( ] { ]
Compensation | parameter 1 MHz 100 pF No effect 100 pF ([ ] ([ ]
data Secondary 1 kHz 0 No effect 0 [ ] [ ]
parameter 1 MHz 0 No effect 0 ([ ] [ ]
LOAD .
. Primary 1 kHz 100 nF No effect 100 nF ( ] { ]
compensation | | )AD
andard parameter 1 MHz 100 pF No effect 100 pF (] ®
standar
definition Secondary 1 kHz 0 No effect 0 ([ J [ )
parameter 1 MHz 0 No effect 0 ([ ] [ ]
Primary CP No effect CP ([ J [ J
Parameter type
Secondary D No effect D ([ J ([ J
ON/OFF OFF No effect OFF ([ ] o]
Off: Primary 1 kHz 0OF No effect 0OF ( ] ( ]
set . Compensation | parameter 1 MHz OF No effect OF ([ ] [ ]
compensation
data Secondary 1 kHz 0 No effect 0 [ ] [ ]
parameter 1 MHz 0 No effect 0 [ ] [ ]
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Initial Settings

Initial Settings, Settings that can be Saved/Recalled, Settings that can be

Backed Up
Table D-1 Initial settings, settings that can be saved/recalled, settings that can be backed up
Reset
L. Initial settings Save/
Setting items (factory settings) | Front panel key *RST Recall Backup
(:SYST:PRES)
ON/OFF OFF No effect OFF [ O
Multi Channel number 0 No effect 0 [ ] o]
compensation | LOAD standard definition method . .
(Single/Multi) Single No effect Single [ O
Data transfer format ASCII <« <« X X
Feeding target parameter None <« <« X X
Control (feed/not feed) Not feed <« <« X X
Data buffer
Si Buffer 1 or Buffer 2 200 <« <« X X
ize
Buffer 3 1000 <« <« X X
ON/OFF OFF <« <« [ J ]
Limi BINI ON “— “— ® o
1mit range
ON/OFF BIN2 to BIN9 OFF <« <« [ J ]
Secondary parameter ON <« <« [ o
Upper limit value 0 <« <« [ O
o Lower limit value 0 <« <« [ J o
Limit range Cimit Josianati
- imit range designation
settin
Comparator & method (mode selection) ABS < < d o
Reference (nominal) value 0 <« <« [ @)
AUX BIN ON/OFF OFF <« “«— [ o
. ON/OFF OFF <« <« [ @)
Low C reject —
Limit value 0% “« « [ ] o]
ON/OFF OFF <« <« [ @)
BIN count
Count value 0 <« <« X x
Measurement signal level Current OFF <« « [ J O
monitor Voltage OFF « « ® o
ON/OFF ON <« «— [ ] O
Number of digits 6 <« «— [ o
ON/OFF OFF <« <« [ @)
. . Pri
Fixed point Value of the rimary 1 nF <« «— [ o
. : o parameter
Disol display highest digit Second
isplay (Msd) econdary | - - ° o
parameter
Deviation ON/OFF OFF <« <« [ J o
measurement | Mode DEV <« «— [ O
mode Reference value 0 <« <« [ O
Page number of instrument setup display area 1 <« <« [ o
Key lock ON/OFF OFF No effect OFF X X
ON/OFF ON <« <« [ O
Beeper
Mode FAIL <« <« [ J o
Standard event status enable register value 0 No effect <« X X
Service request enable register value 0 No effect <« X X
Operation status enable register value 0 <« <« X X
GPIB address 17 No effect “« X [ J
NOTE The OPEN/SHORT/LOAD compensation data and the LOAD standard definition settings

for multi-compensation are not reset regardless of the resetting method used.
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At-a-glance Table of Operations When
Overload or Low C is Detected

Thisappendix describes display output, GPIB output, and handler interface output when an
overload or Low C is detected.
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At-a-glance Table of Operations When Overload or Low C is Detected
Operations when overload/Low C is detected

—
Operations when overload/L ow C isdetected
Table E-1 shows operations of the 4288A when one of the following items is detected:
[ Overload:

* When the available measurement range is exceeded more than 18% (refer to
“Specifications and Supplemental Performance Characteristics’ in Operation
Manual)

*  When nothing is connected to the UNKNOWN terminal

O LowC:

*  When measured primary parameter result is equal to or less than the boundary
value specified for the Low C reject function

 Out of display range:

*  When measured result exceeds the allowable display range (refer to “ Specifications
and Supplemental Performance Characteristics’ in Operation Manual) (regardless
of fixed or floating point display)

*  When measured result exceeds the allowable display range for the fixed point
display

Table E-1 At-a-glance table of operationswhen overload/Low C reject is detected
Display output GPIB output
Handler output
Measured \éslrtrae?ﬁ Compar ator | Measurement| Measured Compar ator (hsneggiigzalvgat
value . sorting result status value sorting result

monitor value
Overload OVLD i xRk 1 9.9E37 11 /OVLD
LowC Normal Normal LowcC 2 Normal Normal JLOW_C REJECT!
out of display range™2 |- Normal Normal Normal Normal Normal

*1./LOW_C_REJECT becomes active together with the signal that corresponds to the result of normal sorting judg-
ment (judgment result when no error occurred).
*2.When an out-of-display-range state is detected, measurement is performed normally but the measured values are

not displayed.

262

Appendix E




T
m
i
3
o
=
<
®
[}
[0}
)

Q
o]
72}

Error Messages

The Agilent 4288A provides error messages to indicate its operating status. This appendix
describes the error messages of the 4288A in order of error number. To search for error
messages a phabetically, refer to the Operation Manual.

263



NOTE

11

12

13

14

Error Messages
Error number: 0

Error messages (order of error number)

Error messages are displayed in the lower row of the 4288A’s display. You can read them
out by using the GPIB command. This section provides a description of each error message
and its remedy.

Errors with a negative error number are basically general errors defined by |IEEE488.2 for
GPIB instruments. On the other hand, errors with a positive error number are defined
specifically for the 4288A.

(No error)

No error has occurred.

Thismessage is not displayed on the LCD. 0 isreturned as the error number if no error has
occurred in the instrument when the : SYST:ERR? command on page 192 is sent through
GPIB.

RAM test failed
The RAM test at power-on has failed.

If this error occurs, the 4288A makes a beep sound and stops. The hardwareis at fault and
needs repair.

Contact an Agilent Technologies sales office or the VAR from which you purchased the
instrument.

BOOT ROM test failed
The boot ROM test at power-on has failed.

If this error occurs, the 4288A makes a beep sound and stops. The hardwareis at fault and
needs repair.

Contact an Agilent Technologies sales office or the VAR from which you purchased the
instrument.

The flash ROM test at power-on has failed.

If this error occurs, the 4288A makes a beep sound and stops. The hardwareis at fault and
needs repair.

Contact an Agilent Technologies sales office or the VAR from which you purchased the
instrument.

EEPROM test failed
The EEPROM test at power-on hasfailed.

If this error occurs, the 4288A makes a beep sound and stops. The hardwareis at fault and
needs repair.

Contact an Agilent Technologies sales office or the VAR from which you purchased the
instrument.
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15

16

17

18

19

20

Error Messages
Error number: 15

Al board test failed
The A1 board test at power-on has failed.

If this error occurs, the 4288A makes a beep sound and stops. The hardwareis at fault and
needs repair.

Contact an Agilent Technologies sales office or the VAR from which you purchased the
instrument.

ADC failure
A problem has occurred in the A/D converter during measurement.

If this error occurs, the 4288A makes a beep sound and stops. The hardwareis at fault and
needs repair.

Contact an Agilent Technologies sales office or the VAR from which you purchased the
instrument.

Fan stopped
The fan has stopped.

If this error occurs, the 4288A makes a beep sound and stops. The hardwareis at fault and
needs repair.

Contact an Agilent Technologies sales office or the VAR from which you purchased the
instrument.

Calibration memory lost
The calibration datain EEPROM has been lost at power-on.

If this error occurs, the 4288A makes a beep sound and stops. The hardwareis at fault and
needs repair.

Contact an Agilent Technologies sales office or the VAR from which you purchased the
instrument.

User data lost
The compensation datain EEPROM has been |ost at power-on.

The compensation datais initialized to the factory-shipped state. Possible causes include
the hardware being at fault or the power being turned OFF during write to EEPROM.

Contact an Agilent Technologies sales office or the VAR from which you purchased the
instrument.

Previous setting lost
Theinstrument setup values in backup memory have been lost at power-on.

These values are initialized to the factory-shipped state. No beep sound is made. Possible
causes include 72 hours or more elapsing since turning OFF the power or the hardware
becoming faulty.
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21

22

23

25

Error Messages
Error number: 21

Save failed
Saving the instrument setup into EEPROM has failed.
Although the 4288A will not stop due to this error, the hardware is at fault and needs repair.

Contact an Agilent Technologies sales office or the VAR from which you purchased the
instrument.

Recall failed
Recalling the instrument setup from EEPROM has failed.

This error occurs when no instrument setup has been saved in the specified register on
EEPROM. The instrument setup does not change and stays in the state as before executing
therecall.

Confirm that you specified the correct register number when executing the recall.
Lockout by handler

Entry using the front panel keys has been disabled through the handler.

You cannot clear this state by using the front panel keys or GPIB command.

Set the /KEY _LOCK signal of the handler interface to HIGH.

Correction meas failed

A measurement failure has occurred during measuring the compensation data.

If this error occurs, the compensation data before the measurement remains with no
change.

Confirm that you have made the correct connection for measuring the compensation data
and have performed the compensation procedure correctly.
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-100

-101

-102

-103

-104

-105

-108

-109

-112

-113

Error Messages
Error number: -100

Command error

A comprehensive syntax error has occurred for which the 4288A cannot detect further
details of the error. This error code simply indicates the occurrence of acommand error

that is defined in IEEE488.2,11.5.1.1.4.
Invalid character

Invalid characters have been found in the program message string. For example, in a
correct program message “: CALCL: FORM CP”, an ampersand (&) isinserted by mistake
togive“: CALCL: FORVECP".

Syntax error

There isacommand or data type that cannot be recognized. For example, in the program
message “: SYST: PRES’, acolon () isinserted by mistake to give “: SYST: : PRES’".

Invalid separator

The parser (syntax analysis program) expects a separator, but a character other than a
separator has been sent. For example, although the correct way isto use“;” to separate two
sent program messages such as“: CALCL: FCRM CP; * OPC?”, the semicolon (;) needed to
separate the program messagesismissing to give “: CALCL: FORM CP * CPC?".

Data type error

The parser has recognized impossible data elements. For example, numeric value or string
datais expected, but block datais sent.

GET not allowed

A group execution trigger (GET) has been received in a program message. (Refer to
|EEE488.2,7.7.)

Parameter not allowed

The number of parametersislarger than required by the command. For example, although
the: CREJ: LI Mcommand requires one parameter such as“: CREJ: LI M 3”7, two
parameters are added to give “: CREJ: LI M 0, 3”.

Missing parameter

The number of parametersisless than required by the command. For example, athough
the: CREJ: LI Mcommand requires one parameter such as“: CREJ: LI M 3", no parameter

isadded to give“: CREJ: LI M.

Program mnemonic too long

The length of the header exceeds 12 characters. (Refer to IEEE488.2,7.6.1.4.1.)
Undefined header

A header not defined for the 4288A has been received. For example, “* XYZ", which is not
defined for the 4288A, is received.
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-121

-123

-124

-128

-131

-138

-140

-141

-144

-148

-150

-151

Error Messages
Error number: -121

Invalid character in number

Aninvalid character for the data type of the syntax analysis target has been received. For
example, alphabetical characters exist in adecimal value or “9” existsin octal data.

Exponent too large
The absolute value of the exponent has exceeded 32,000. (Refer to IEEE488.2,7.7.2.4.1.)
Too many digits

The number of digits of the mantissa of the decimal value data element exceeds 255 except
for preceding Os. (Refer to IEEE488.27.7.2.4.1.)

Numeric data not allowed

A numeric value data element (that does not violate the standard) has been received where
the 4288A does not accept any numeric value data element.

Invalid suffix

The suffix does not meet the syntax defined in IEEE488.2,7.7.3.2 or is inappropriate for
the 4288A.

Suffix not allowed

A suffix is added to a numeric value element that does not permit a suffix.
Character data error

An error not included in the error numbers between -141 and -149 has occurred during the
syntax analysis of a character data element.

Invalid character data

Invalid characters have been found in a character data element or the received parameter is
not valid. For example, though a correct program message was “: CALCL: FORM CP,” a
wrong program message, “: CALCL: FORM RP,” was received.

Character data too long

The length of the character data element has exceeded 12 characters. (Refer to
IEEE488.2,7.7.1.4.)

Character data not allowed

A character data element (that does not violate the standard) has been received where the
4288A does not accept any character data element.

String data error

An error not included in the error numbers between -151 and -159 has occurred during the
syntax analysis of a string data element.

Invalid string data

Character string data are expected, but the string datareceived are invalid for some reason.
(Refer to IEEE488.2,7.7.5.2.) For example, the END message is received before the end

quotation mark character appears.
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-158

-160

-161

-168

-170

-171

-178

-200

-211

-213

-214

Error Messages
Error number: -158

String data not allowed

A string data element has been received where the 4288A does not accept any string data
element. For example, a parameter must be enclosed with double quotation marks (“...")
but they are missing.

Block data error

An error not included in the error numbers between -161 and -169 has occurred during the
syntax analysis of block data.

Invalid block data

Block data are expected, but the block data received are invalid for some reason. (Refer to
IEEE488.2,7.7.6.2.) For example, the END message is received before the length of the

block datais reached.
Block data not allowed

A block data element has been received where the 4288A does not accept any block data
element.

Expression error

An error not included in the error numbers between -171 and -179 has occurred during the
syntax analysis of equation data.

Invalid expression

The equation data element isinvalid. (Refer to IEEE488.2,7.7.7.2.) For example,
parentheses are not paired or a character violates the standard.

Expression data not allowed

An equation data element has been received where the 4288A does not accept any equation
data element.

Execution error

A comprehensive execution error has occurred for which the 4288A cannot detect further
details. Thiserror code simply indicates the occurrence of an execution error that is defined
in |IEEE488.2,11.5.1.1.5.

Trigger ignored

A trigger command or trigger signal has been received and recognized by the 4288A, but it
isignored due to the timing relationship with the 4288A. For example, this happens when
the 4288A’s trigger system is not in the Waiting for Trigger state.

Init ignored

Another measurement has been being executed and the measurement start request (:INIT
command on page 183) has been ignored.

Trigger deadlock

Indicates that the :READ? command on page 186 was ignored because the trigger source
setting was MAN or BUS.
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-220

-221

-222

-223

-230

-241

Error Messages
Error number: -220

Parameter error

An error not included in the error numbers between -221 and -229 has occurred during the
analysis of a program data element. This error occurs, for example, when you attempt to
specify invalid values (val ues not finite when converted to an R-X format impedance
value) asthe LOAD correction data or LOAD correction reference data. If this error
occurs, the command isignored. This error also occurs when you attempt to specify an

invalid LOAD correction reference value by using the front panel keys.

Parameter Type Setting
Values not finite when converted to an R-X

Primary Secondary format impedance value
Parameter Parameter
Cp D Independent of D value, CpisO
c 0 Independent of Q value, CpisO0, also
P Independent of Cp value, Qis0
Cp G Cpand G areboth 0
Cp Rp Independent of Cp value, Rpis0O
Cs D Independent of D value, Csis0
Cs 0 Independent of Q value, CsisO, aso
Q is 0 independent of Csvalue
Cs Rs Csis0 independent of Rsvalue

Setting conflict

A program data element complying with the syntax standard has been analyzed, but the
4288A cannot executeit at present.

Data out of range

A data element (that does not violate the standard) has been received out of the range
defined for the 4288A.

Too much data

The received block, equation, or string type program data complies with the standard, but
the amount of data exceeds the limit that the 4288A can handle due to memory or
device-specific conditions related to memory.

Data corrupt or stale

Thedataisinvalid or anewly initiated read operation has not been completed since the
|atest access.

Hardware missing

The received command or Query complied with the standard but could not be executed due
to hardware-related reasons (for example, an option was not installed).
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-310

-311

-350

-400

-410

-420

-430

-440

Error Messages
Error number: -310

System error

One of the “system errors” defined for the 4288A occurs.
Memory error

An error has been detected in the memory of the 4288A.
Queue overflow

The queue contains a certain code other than the code that caused this error. Thisindicates
that an error has occurred due to insufficient space in the queue but has not been recorded.

Query error

A comprehensive Query error has occurred for which the 4288A cannot detect further
details. This code simply indicates the occurrence of a Query error that is defined in

|IEEE488.2,11.5.1.1.7 and 6.3.
Query INTERRPUTED

Thisindicates the status that causes an “INTERRUPTED” Query error. (Refer to
IEEE488.1,6.3.2.3.) Thiserror occurs, for example, when data byte (DAB) or GET is
received after Query but before the response has been completely sent.

Query UNTERMINATED

Thisindicates the status that causes an “UNTERMINATED” Query error. (Refer to
IEEE488.2,6.3.2.) Thiserror occurs, for example, when the 4288A is specified as atalker

and an incomplete program message is received.
Query DEADLOCKED

Thisindicates the status that causes a“DEADLOCKED” Query error. (Refer to
IEEE488.2,6.3.1.7.) This error occurs, for example, when both input and output buffers

become full and the 4288A cannot continue processing.
Query UNTERMINATED after indefinite response

In a certain program message, a Query that requests an ambiguous response has not yet
been completely executed when a different Query isreceived. (Refer to
|IEEE488.2,6.5.7.5.7.)
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Error Messages
Error number:

War ning M essages (WARNING)

Warning messages are displayed to warn users. They are displayed in the lower row of the
display of the 4288A. You cannot read them out using the GPIB command.

WARNING: Need corr meas

When the OPEN compensation, SHORT compensation or LOAD compensation is ON, this
is displayed when you change the setup of the cable length or measurement frequency shift
(1 MH2). In this case, the OPEN compensation, SHORT compensation and LOAD
compensation are automatically turned OFF.

WARNING: Need load meas

Thisis displayed when you turn ON the LOAD compensation from the front panel
although the setups of the cable length and measurement frequency shift (1 MHz) differ
from those when measuring/setting up the LOAD compensation data. In this case, the

L OAD compensation isturned ON, but you need to measure the LOAD compensation data
again for accurate measurement.

WARNING: Need open meas

Thisisdisplayed when you turn ON the OPEN compensation from the front panel although
the setups of the cable length and measurement frequency shift (1 MHz) differ from those
when measuring/setting up the OPEN compensation data. In this case, the OPEN
compensation is turned ON, but you need to measure the OPEN compensation data again
for accurate measurement.

WARNING: Need short meas

Thisis displayed when you turn ON the SHORT compensation from the front panel
although the setups of the cable length and measurement frequency shift (1 MHz) differ
from those when measuring/setting up the SHORT compensation data. In this case, the
SHORT compensation is turned ON, but you need to measure the SHORT compensation
data again for accurate measurement.

WARNING: Out of limit

Thisisdisplayed if the compensation datais out of the valid range when measuring the
compensation data. The valid range for each type of compensation is as follows.

Type of compensation Valid range

OPEN compensation | [Y| <20 uS

SHORT compensation | |Z| <20 Q

LOAD compensation | [Zref| x 0.9< |Z]| < |Zref| x 1.1

In the abovetable, Y isthe measured admittance value, Z is the measured impedance
value, and Zref isthe LOAD compensation standard definition value.
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4268A vs. 4288A GPIB Command
Correspondence Table

This appendix gives the correspondence between the Agilent 4268A GPIB commands and
those of the Agilent 4288A.
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4268A vs. 4288A GPIB Command Correspondence Table

4268A vs. 4288A GPIB Command Correspondence Table

Table G-1 (by function) and Table G-2 (by alphabetical order) provide at-a-glance lists of
the GPIB command correspondences between the 4268A and the 4288A.

Table G-1 At-a-glance GPIB command correspondence between 4268A and 4288A (by
function)
GPIB command
Function Item to Be Set Up/Executed Note
4268A 4288A
Measurement | Reset :SYST:PRES - The 4288A does not
condition reset compensation
data.
*RST -
Measurement | Primary parameter :CALC1:FORM .
parameter Secondary parameter |:CALC2:FORM -
setup
Measurement | Frequency :SOUR:FREQ .
signal SelUp 14 iz frequency shift |N/A :SYST:FSH

Level :SOUR:VOLT s

Auto level control :SOUR:VOLT:ALC N/A The 4288A does not

(ALC) function support the ALC

ON/OFF function.

Output mode :SOUR:VOLT:MODE N/A The 4288A does not
support thesynchronous
source function.

Measurement | Ranging (auto/manual) |:RANG:AUTO -

range setup  Ipange ‘RANG -

Measurement time mode setup :APER -

Averaging ON/OFF :AVER -

Setup Number of counts :AVER:COUN .

Cable length setup :CAL:CABL -

Source delay setup :TRIG:DEL N/A The 4288A supports
Trigger delay setup :TRIG:SEQ2:DEL :TRIG:DEL only trigger delay.
Trigger mode setup :TRIG:SOUR -
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Table G-1 At-a-glance GPIB command correspondence between 4268A and 4288A (by
function)
GPIB command
Function Item to Be Set Up/Executed Note
4268A 4288A
Compensation | Entire compensation set ON/OFF :CORR N/A The 4268A turns on/off
all types of

OPEN compensation ON/OFF N/A :CORR:OPEN compensation. (Only
the LOAD
compensation can be

SHORT compensation ON/OFF N/A :CORR:SHOR turned on/off
separately.)

LOAD compensation ON/OFF :CORR:COLL:METH :CORR:LOAD The 4288A turns on/off
OPEN/SHORT/LOAD
compensation
individually.

LOAD Value setup :CORR:CKIT:STAN3 -

standard 5 efinition parameter | :CORR:CKIT:STAN3:FORM | —

definition et

up

Compensation| M easurement :CORR:COLL -

data setup and read out :CORR:DATA -

Offset compensation ON/OFF N/A :CORR:OFFS The 4268A does not

Offset compensation data setup N/A :CORR:OFFS:DATA |Support the offset
compensatl on.

Scanner (multi | ON/OFF :CORR:MULT -
compensation) ~annel setup :CORR:MULT:CHAN -

LOAD standard definition method
setup

:CORR:MULT:CKIT:STAN3

Trigger Triggers a measurement ‘TRIG, *TRG -
Trigger mode setup :TRIG:SOUR -
Trigger delay time setup :TRIG:SEQ2:DEL :TRIG:DEL
Trigger Resets :ABOR -
system Initiates ANIT -
Continuous activation |:INIT:CONT -
ON/OFF
Measured data| Data transfer format setup :FORM - The 4288A aso
output controls data transfer

format of compensation
data.

Datareadout | Measurement result :FETC?, :READ? p.
Data buffer :DATA? {BUF1|BUF2} - The 4288A can also use
BUF3.
Measurement signal :DATA? {IMON|VMON} -
monitor result
Databuffer | Feeding target :DATA:FEED -
setup parameter
Control (feed/not feed) |:DATA:FEED:CONT -
Buffer size :DATA:POIN -
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4268A vs. 4288A GPIB Command Correspondence Table
4268A vs. 4288A GPIB Command Correspondence Table

Table G-1 At-a-glance GPIB command correspondence between 4268A and 4288A (by
function)
GPIB command
Function Item to Be Set Up/Executed Note
4268A 4288A
Comparator | ON/OFF :CALC:COMP -
Limit range reset N/A :CALC:COMP:CLE
Primary ON/OFF :CALC:COMP:PRIM:BIN{1-9}: | —
parameter STAT
limitrange [\ o\ ver/Upper Limit  |:CALC:COMP:PRIM:BIN{1-9} |
Setup value
Limit range designation | :CALC:COMP:MODE -
method (mode
selection)
Reference (nominal) :CALC:COMP:PRIM:NOM -
value
Secondary ON/OFF :CALC:COMP:SEC:STAT -
IF’a"f"mEter Lower/Upper Limit  |:CALC:COMP:SEC:LIM -
imitrange |\ e
setup
AUX BIN function ON/OFF :CALC:COMP:AUXB -
Low Creject |ON/OFF N/A :CREJ The 4268A does not
function Limit value setup N/A :CREJ:LIM support the Low C
reject function.
BIN count ON/OFF :CALC:COMP:COUN .
function Resets all count values |:CALC:COMP:COUN:CLE .
Readout of count values|:CALC:COMP:COUN:DATA? |«
Readout of count value |N/A :CALC:COMP:COU |The 4268A cannot
of overload N:OVLD? count overload.
Readout of count values| N/A :CALC:COMP:COU |The 4268A cannot
for each channel N:MULT:DATA? count for each channel.
Readout of count value |N/A :CALC:COMP:COU
of overload for each N:MULT:OVLD?
channel
Measurement | Current ON/OFF :CALC3:MATH:STAT s
signal monitor| monitor Monitor value readout |:DATA? IMON -
Voltage ON/OFF :CALC4:MATH:STAT -
monitor Monitor value readout |:DATA? VMON -
Save/Recall | Save *SAV -
Recall *RCL -
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Table G-1 At-a-glance GPIB command correspondence between 4268A and 4288A (by
function)
GPIB command
Function Item to Be Set Up/Executed Note
4268A 4288A
Display ON/OFF :DISP -
Number of digits setup :DISP:TEXT1:DIG -
Fixed point  |ON/OFF N/A :DISP:TEXT1:FMSD | The 4268A has afixed
display Setup [ 46 \aue of the highest |N/A :DISP:TEXT1:FMsD: | floating point display.
digit DATA
Deviation Primary |ON/OFF |:CALC1:MATH:STAT -
measurement | parameter |y, o e :CALCL:MATH:EXPR:NAME | —
mode setup
Secondary |ON/OFF  |:CALC2:MATH:STAT -
parameter fpode :CALC2:MATH:EXPR:NAME |
Reference value :DATA {REF1|REF2} -

Setup of displayed page of the
instrument setup display area

:DISP:TEXT2:PAGE

Contact check | ON/OFF :CONT:VER N/A The 4288A does not
Keylock  |ON/OFF :SYST:KLOC - Support the contact
check function.
Beeper ON/OFF :CALC:COMP:BEEP -
:SYST:BEEP:STAT
Beep mode setup :CALC:COMP:BEEP:COND -
Generation of abeep :SYST:BEEP -
Statusreport |Clear *CLS -
Structure Status byte register value readout *STB? -
Service request enable register setup  |*SRE -
Standard Register value readout |*ESR? -
event Slatus | 5pce pit setup *OPC -~
register
Enableregister setup  [*ESE -
Operation Clear :STAT:PRES -
StAUS TeYISer | onition register value |: STAT: OPER: COND? -
readout
Enableregister setup |:STAT:OPER:ENAB -
Event register value :STAT:OPER? -
readout
Others Executes self-test *TST? -
Readout of the model name and *IDN? -
firmware version
Readout of the installed option number |*OPT? -
Reads 1 when operation completes *OPC? -
Readout of the occurred error :SYST.ERR? -
information
Readout of SCPI version :SYST:VERS? -
Wiaits for the completion of operation |*WAI -

The* < symbol in Table G-1 indicates that the value is the same as that of the 4268A.
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4268A vs. 4288A GPIB Command Correspondence Table

At-a-glance GPIB command correspondence between 4268A and 4288A (by

alphabetical order)

4268A

4288A

[A]

:ABORt

[C]

:CALCulate:COMParator:AUXBin

:CALCulate:COMParator:BEEPer:CONDition

:CALCulate:COMParator:BEEPer[:STATe]

:CALCulate:COMParator:COUNt:CLEar

:CALCulate:COMParator:COUNt:DATA?

:CALCulate:COMParator: COUNLt[:STATe]

:CALCulate:COMParator:MODE

:CALCulate:COMParator:PRIMary:BIN{1-9}

:CALCulate:COMParator:PRIMary:BIN{1-9}:STATe

:CALCulate:COMParator:PRIMary:NOMinal

:CALCulate:COMParator:SECondary:LIMit

:CALCulate:COMParator:SECondary:STATe

:CALCulate:COMParator[:STATe]

:CALCulatel:FORMat

:CALCulatel:MATH:EXPRession:CATalog?

:CALCulatel:MATH:EXPRession:NAME

:CALCulatel:MATH:STATe

:CALCulate2:FORMat

:CALCulate2:MATH:EXPRession:CATalog?

:CALCulate2:MATH:EXPRession:NAME

:CALCulate2:MATH:STATe

:CALCulate3:MATH:STATe

:CALCulate4:MATH:STATe

:CALibration:CABLe

[:D]

‘DATA[:DATA]

:DATA:FEED

:DATA:FEED:CONTrol

:DATA:POINts

:DISPlay[:WINDow][:STATe]

:DISPlay[: WINDow]: TEXT1[:DATA]:DIGit

:DISPlay[: WINDow]: TEXT2: PAGE

[:F]

:FETCh?

"FORMat[:DATA]

gl

!INITiate:CONTinuous

:!INITiate[:IMMediate]

[R]

:READ?

[S]

[:SENSe]:AVERage: COUNt

[:SENSe]:AVERage[:STATe]

.

[:SENSe]:CORRection:CKIT:STANdard3

.

[:SENSe]:CORRection:CKIT:STANdard3: FORMat

.

[:SENSe]:CORRection:COLLect:METHod

[:SENSe]:CORRection:LOADI[:STATe]

[:SENSe]:CORRection:COLLect[:ACQuire]

—

[:SENSe]:CORRection:DATA

—

[:SENSe]:CORRection:MULTiple:CHANnel

.

[:SENSe]:CORRection:MULTiple:CKIT:STANdard 3[: STATe]

-
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Table G-2 At-a-glance GPIB command correspondence between 4268A and 4288A (by
alphabetical order)
4268A 4288A
[:SENSe]:CORRection:MULTiple:[:STATe] -
[:SENSe]:CORRection:[:STATe] N/A
[:SENSe][:FIMPedance]:APERture[: MODE] -
[:SENSe][:FIMPedance]:CONTact: VERIify N/A
[:SENSe][:FIMPedance]:RANGe:AUTO -
[:SENSe][:FIMPedance]:RANGe[:UPPer] -
:SOURce:FREQuency[:CW] - g ®
:SOURce:VOLTage:ALC[:STATe] N/A SON
:SOURce:VOLTage[:LEVel][:IMMediate][:AMPLitude] - 8 Y 8
;SOURCce:VOLTage:MODE N/A g
:STATus:OPERation:CONDition? - S_ Q <
'STATus:OPERation:ENABIe - 237
:STATus:OPERation[:EVENt]? - 8 g ﬁ
:STATus:PRESet - 533
:STATus:QUEStionable:CONDition? - % >
:STATus:QUEStionable:ENABIle p
:STATus:QUEStionable[:EVENt]? -
:SYSTem:BEEPer[:IMMediate] -
:SYSTem:BEEPer:STATe .
:SYSTem:ERRor? .
:SYSTem:KLOCk -
:SYSTem:PRESet -
:SYSTem:VERSion? -
[T]
:TRIGger[:SEQuencel]:DELay N/A
:TRIGger[:SEQuencel]:SOURce -
:TRIGger[:SEQuencel][:IMMediate] -
:TRIGger:SEQuence2:DELay :TRIGger[:SEQuencel]:DELay
["]
*CLS -
*ESE -
*ESR? -
*IDN? -
*OPC -
*OPC? -
*OPT? -
*RCL -
*RST .
*SAV .
*SRE -
*STB? -
*TRG -
*TST? -
*WAI -

The* <& symbol in Table G-2 indicates that the value is the same as that of the 4268A.
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Factory settings, 258
FAIL, 29
Feed, 75
fetch_abas, 67
Firmware version, 208
Firmware(F/W) version, 125
Fixed point display, 26
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How to set up, 24
Shift, 192
Front panel key
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Functional comparison, 212

G

G, 24

GPIB, 18

GPIB address, 20

GPIB command
*CLS, 124
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*OPC, 125
*OPC?, 125
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*RCL, 126
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*SRE, 127
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	Semicolons (;)
	Semicolons (;)
	A semicolon is used to delimit two commands contained in the same message without changing the cu...


	Figure 2�3
	Figure 2�3

	Figure 2�3 Using colons and semicolons
	Figure 2�3 Using colons and semicolons
	<グラフィック>



	Message syntax
	Message syntax
	This section describes the syntax for sending program messages via GPIB. Program messages are sen...
	Case sensitivity
	Case sensitivity
	Program messages are not case sensitive.

	Program message terminators
	Program message terminators
	A program message must be terminated with one of three program message terminators: <new line>, <...

	Parameters
	Parameters
	You must put a space character (ASCII code 32) between the command and the first parameter. When ...

	Multi-command messages
	Multi-command messages
	Multi-command messages
	When you send a message that contains two or more commands, you must delimit the commands with se...
	OUTPUT 717;"*CLS;:INIT"




	3� Setting Up Measurement Conditions and Display
	3� Setting Up Measurement Conditions and Display
	This chapter describes how to set up the measurement conditions and display. It also describes ho...
	This chapter describes how to set up the measurement conditions and display. It also describes ho...

	Setting Up Measurement Conditions
	Setting Up Measurement Conditions
	Selecting measurement parameters
	Selecting measurement parameters
	Measurement parameter;Parameter;Primary parameter;Secondary parameter
	Cp;Cs;D;Q;G;Rp;Rs
	To select the measurement parameters, use the following commands.
	• :CALC1:FORM on page�147
	• :CALC1:FORM on page�147
	• :CALC1:FORM on page�147

	• :CALC2:FORM on page�150
	• :CALC2:FORM on page�150


	You can select one of the following measurement parameter combinations shown in
	<表>
	Table 3�1 Measurement parameter combinations
	<表ヘッダ>
	<表の行>
	Primary parameter
	Secondary parameter


	<表本文>
	<表の行>
	Cp
	D, Q, G, Rp

	<表の行>
	Cs
	D, Q, Rs



	Each parameter is described below.
	Cp:
	Cp:
	Cp:
	Capacitance value measured using the parallel equivalent circuit model

	Cs:
	Cs:
	Capacitance value measured using the series equivalent circuit model

	D:
	D:
	Dissipation factor

	Q:
	Q:
	Quality factor (inverse of D)

	G:
	G:
	Equivalent parallel conductance measured using the parallel equivalent circuit model

	Rp:
	Rp:
	Equivalent parallel resistance measured using the parallel equivalent circuit model

	Rs:
	Rs:
	Equivalent series resistance measured using the series equivalent circuit model



	Setting up measurement signal (frequency and level)
	Setting up measurement signal (frequency and level)
	Measurement signal;Level:How to set up;Frequency:How to set up
	Setting up frequency
	Setting up frequency
	To select the measurement signal frequency (1 kHz/1 MHz), use the following command.
	• :SOUR:FREQ on page�187
	• :SOUR:FREQ on page�187
	• :SOUR:FREQ on page�187



	Setting up level
	Setting up level
	To set the measurement signal level, use the following command.
	• :SOUR:VOLT on page�188
	• :SOUR:VOLT on page�188
	• :SOUR:VOLT on page�188




	Selecting measurement range
	Selecting measurement range
	Measurement range;Range;Auto range;Hold range
	Selecting measurement range mode
	Selecting measurement range mode
	To select the measurement range mode (auto range/hold range), use the following command.
	• :RANG:AUTO on page�185
	• :RANG:AUTO on page�185
	• :RANG:AUTO on page�185



	Selecting measurement range
	Selecting measurement range
	To select the measurement range, use the following command.
	• :RANG on page�184
	• :RANG on page�184
	• :RANG on page�184


	The selectable measurement ranges differ depending on the measurement signal frequency. Therefore...
	NOTE Setting up the measurement range automatically sets up the measurement range mode to the hol...
	NOTE Setting up the measurement range automatically sets up the measurement range mode to the hol...



	Selecting measurement time
	Selecting measurement time
	Measurement time;Short mode;Long mode
	To select the measurement time (short mode/long mode), use the following command.
	• :APER on page�130
	• :APER on page�130
	• :APER on page�130



	Selecting cable length
	Selecting cable length
	Cable length
	To set the cable length (0 m/1 m/2 m), use the following command.
	• :CAL:CABL on page�133
	• :CAL:CABL on page�133
	• :CAL:CABL on page�133



	Setting up averaging function
	Setting up averaging function
	Averaging
	Turning ON/OFF averaging function
	Turning ON/OFF averaging function
	To turn ON/OFF the averaging function, use the following command.
	• :AVER on page�131
	• :AVER on page�131
	• :AVER on page�131



	Setting up averaging count
	Setting up averaging count
	To set the averaging count, use the following command.
	• :AVER:COUN on page�132
	• :AVER:COUN on page�132
	• :AVER:COUN on page�132




	Setting up trigger delay time
	Setting up trigger delay time
	Trigger delay time;Delay time
	To set the trigger delay time, use the following command.
	• :TRIG:DEL on page�195
	• :TRIG:DEL on page�195
	• :TRIG:DEL on page�195




	Setting Up Display
	Setting Up Display
	Display
	Turning ON/OFF display
	Turning ON/OFF display
	To turn ON/OFF display of the measurement parameter obtained, the measurement signal level monito...
	• :DISP on page�176
	• :DISP on page�176
	• :DISP on page�176



	Setting up measurement result display
	Setting up measurement result display
	Number of display digits;Digits;Fixed point display;Highest digit;Msd
	You can set up the following items related to the measurement result display.
	Number of display digits
	Number of display digits
	Fixed point display

	The following table shows the commands used to set up the above items.
	<表>
	<表ヘッダ>
	<表の行>
	Setup item
	Setup item

	Command
	Command



	<表本文>
	<表の行>
	Number of display digits
	Number of display digits

	:DISP:TEXT1:DIG on page�176
	:DISP:TEXT1:DIG on page�176
	:DISP:TEXT1:DIG on page�176



	<表の行>
	Fixed point display
	Fixed point display

	ON/OFF
	ON/OFF

	:DISP:TEXT1:FMSD on page�177
	:DISP:TEXT1:FMSD on page�177
	:DISP:TEXT1:FMSD on page�177



	<表の行>
	Value of highest digit
	Value of highest digit

	:DISP:TEXT1:FMSD:DATA on page�178
	:DISP:TEXT1:FMSD:DATA on page�178
	:DISP:TEXT1:FMSD:DATA on page�178






	Selecting items displayed in instrument setup display area
	Selecting items displayed in instrument setup display area
	Instrument setup display area;Page;Display page
	To select a display page for the part that displays the instrument setup at the right of the disp...
	• :DISP:TEXT2:PAGE on page�179
	• :DISP:TEXT2:PAGE on page�179
	• :DISP:TEXT2:PAGE on page�179



	Displaying measurement result as deviation from reference value (deviation measurement mode)
	Displaying measurement result as deviation from reference value (deviation measurement mode)
	Deviation measurement mode;Measured result:Display
	You can use the deviation measurement mode to display a relative measurement result as deviation ...
	• :CALC1:MATH:STAT on page�149
	• :CALC1:MATH:STAT on page�149
	• :CALC1:MATH:STAT on page�149

	• :CALC2:MATH:STAT on page�152
	• :CALC2:MATH:STAT on page�152


	You can select from two modes in the deviation measurement mode: displaying the deviation as it i...
	• :CALC1:MATH:EXPR:NAME on page�148
	• :CALC1:MATH:EXPR:NAME on page�148
	• :CALC1:MATH:EXPR:NAME on page�148

	• :CALC2:MATH:EXPR:NAME on page�151
	• :CALC2:MATH:EXPR:NAME on page�151


	To set the reference value in the deviation measurement mode, use the following command.
	• :DATA {REF1|REF2} on page�172
	• :DATA {REF1|REF2} on page�172
	• :DATA {REF1|REF2} on page�172


	The table below shows the relationship between the setups using the above commands and the values...
	<表>
	<表ヘッダ>
	<表の行>
	Setup of :CALC1:MATH:STAT or :CALC2:MATH:STAT
	Setup of

	Setup of :CALC1:MATH:EXPR:NAME or :CALC2:MATH:EXPR:NAME
	Setup of

	Value displayed as the measurement result
	Value displayed as the measurement result



	<表本文>
	<表の行>
	OFF
	OFF

	———
	———
	<数式>
	<数式>
	<数式>




	<表の行>
	ON
	ON

	DEV
	DEV
	<数式>
	<数式>
	<数式>




	<表の行>
	PCNT
	PCNT
	<数式>
	<数式>
	<数式>






	Where,
	NOTE The measured value read out by the GPIB command is a calculation result based on the above s...
	NOTE The measured value read out by the GPIB command is a calculation result based on the above s...



	Monitoring Measurement Signal Level
	Monitoring Measurement Signal Level
	Level:Monitor:On/Off;Voltage level monitor;Current level monitor;Monitor:On/Off
	Turning ON current level monitor function
	Turning ON current level monitor function
	To turn ON/OFF current level monitor function for the measurement signal, use the following command.
	• :CALC3:MATH:STAT on page�153
	• :CALC3:MATH:STAT on page�153
	• :CALC3:MATH:STAT on page�153



	Turning ON voltage level monitor function
	Turning ON voltage level monitor function
	To turn ON/OFF voltage level monitor function for the measurement signal, use the following command.
	• :CALC4:MATH:STAT on page�153
	• :CALC4:MATH:STAT on page�153
	• :CALC4:MATH:STAT on page�153




	Setting Up Beep
	Setting Up Beep
	Beep;FAIL;PASS
	Setting up conditions to make a beep sound
	Setting up conditions to make a beep sound
	To turn ON/OFF the beep sound, use one of the following commands. You can use either of these two...
	• :CALC:COMP:BEEP on page�135
	• :CALC:COMP:BEEP on page�135
	• :CALC:COMP:BEEP on page�135

	• :SYST:BEEP:STAT on page�191
	• :SYST:BEEP:STAT on page�191


	To set the conditions to make a beep sound according to the comparator sorting result, use the fo...
	• :CALC:COMP:BEEP:COND on page�136
	• :CALC:COMP:BEEP:COND on page�136
	• :CALC:COMP:BEEP:COND on page�136


	The table below shows the relationship between the settings made by the above commands and the co...
	<表>
	<表ヘッダ>
	<表の行>
	Setting of :CALC:COMP:BEEP or :SYST:BEEP:STAT
	Setting of

	Setting of :CALC:COMP:BEEP: COND
	Setting of

	Condition to make a beep


	<表本文>
	<表の行>
	OFF
	OFF

	———
	———

	Never make a beep sound

	<表の行>
	ON
	ON

	FAIL
	FAIL

	•When wrong key operation is performed.
	•When wrong key operation is performed.

	•When the sorting judgment result of the comparator is OUT_OF_BIN or AUX_BIN.
	•When the sorting judgment result of the comparator is OUT_OF_BIN or AUX_BIN.


	<表の行>
	PASS
	PASS

	•When the sorting judgment result of the comparator is within BIN1 to BIN9.
	•When the sorting judgment result of the comparator is within BIN1 to BIN9.





	Making a beep sound
	Making a beep sound
	Beep:How to make
	Alarm (beep):How to make
	To make a beep sound, use the following command:
	• :SYST:BEEP on page�191
	• :SYST:BEEP on page�191
	• :SYST:BEEP on page�191




	Saving/Recalling Instrument Setup State (save/recall function)
	Saving/Recalling Instrument Setup State (save/recall function)
	Save:How to execute;Recall:How to execute
	You can save/recall up to 10 instrument settings into/from the built-in nonvolatile memory (EEPROM).
	For information on the instrument setups you can save/recall, refer to
	Saving instrument setup state
	Saving instrument setup state
	To save the instrument setup state, use the following command.
	• *SAV on page�127
	• *SAV on page�127
	• *SAV on page�127



	Recalling saved instrument setup state
	Recalling saved instrument setup state
	To recall the saved instrument setup state, use the following command.
	• *RCL on page�126
	• *RCL on page�126
	• *RCL on page�126




	Sample Program
	Sample Program
	Example 3�1
	Example 3�1

	This program performs reset, sets up the 4288A as shown in the following table, and saves the set...
	<表>
	<表ヘッダ>
	<表の行>
	Item
	Setup
	Setup



	<表本文>
	<表の行>
	Measurement parameter
	Measurement parameter

	Primary parameter
	Primary parameter

	Cp
	Cp


	<表の行>
	Secondary parameter
	Secondary parameter

	D
	D


	<表の行>
	Measurement signal
	Measurement signal

	Frequency
	Frequency

	1 kHz
	1 kHz


	<表の行>
	Level
	Level

	500 mV
	500 mV


	<表の行>
	Measurement range
	Measurement range

	Auto range mode
	Auto range mode


	<表の行>
	Measurement time
	Measurement time

	Long mode
	Long mode


	<表の行>
	Averaging count
	Averaging count

	4
	4


	<表の行>
	Cable length
	Cable length

	0 m
	0 m


	<表の行>
	Trigger delay time
	Trigger delay time

	1 ms
	1 ms


	<表の行>
	Display ON/OFF
	Display ON/OFF

	ON
	ON


	<表の行>
	Number of display digits for the measurement result
	Number of display digits for the measurement result

	5
	5


	<表の行>
	Fixed point display for the measurement result
	Fixed point display for the measurement result

	OFF
	OFF


	<表の行>
	Deviation measurement mode (Primary parameter)
	Deviation measurement mode (Primary parameter)

	Mode
	Percentage display
	Percentage display


	<表の行>
	Reference value
	10 nF
	10 nF


	<表の行>
	Deviation measurement mode (Secondary parameter)
	Deviation measurement mode (Secondary parameter)

	Mode
	OFF
	OFF


	<表の行>
	Reference value
	0
	0


	<表の行>
	Page number of the instrument setup display area
	Page number of the instrument setup display area

	4 (the page that displays the measurement signal level monitor result)
	4 (the page that displays the measurement signal level monitor result)


	<表の行>
	Measurement signal level monitor
	Measurement signal level monitor

	Current
	OFF
	OFF


	<表の行>
	Voltage
	ON
	ON


	<表の行>
	Beep mode
	Beep mode

	FAIL
	FAIL




	The details of each part of the program are described below.
	Line 70
	Line 70
	Line 70
	Sets up the GPIB address.

	Lines 90 to 170
	Lines 90 to 170
	Assigns the measurement condition setups (primary parameter: Cp, secondary parameter: D, measurem...

	Lines 190 to 260
	Lines 190 to 260
	Assigns the display setups (result display: ON, the number of display digits for the measurement ...

	Lines 280 to 310
	Lines 280 to 310
	Assigns the measurement signal level monitor setups (current monitor: OFF, voltage monitor: ON, b...

	Line 330
	Line 330
	Executes a reset.

	Lines 340 to 350
	Lines 340 to 350
	Specifies the primary parameter and secondary parameter as Pri$ and Sec$, respectively.

	Lines 360 to 370
	Lines 360 to 370
	Specifies the measurement signal frequency and measurement signal level as Freq and Level, respec...

	Lines 380 to 430
	Lines 380 to 430
	If Range$ is “Auto,” specifies the measurement range mode as the auto range. Otherwise, specifies...

	Lines 440 to 450
	Lines 440 to 450
	Specifies the measurement time and cable length as Meas_time$ and Cable, respectively.

	Lines 460 to 470
	Lines 460 to 470
	Turns ON the averaging function and sets the averaging count to Ave.

	Line 480
	Line 480
	Specifies the trigger delay time as Delay.

	Lines 500 to 510
	Lines 500 to 510
	Specifies the ON/OFF of the result display and the number of display digits for the measurement r...

	Lines 520 to 570
	Lines 520 to 570
	If Fix_msd$ is “OFF,” specifies the fixed point display as OFF. Otherwise, specifies the fixed po...

	Lines 580 to 640
	Lines 580 to 640
	If Dev_mode_pri$ is “OFF,” specifies the deviation measurement mode for the primary parameter as ...

	Lines 650 to 710
	Lines 650 to 710
	If Dev_mode_sec$ is “OFF,” specifies the deviation measurement mode for the secondary parameter a...

	Line 720
	Line 720
	Specifies the page number of the instrument settings display area as Page_no.

	Lines 740 to 750
	Lines 740 to 750
	Specifies the ON/OFF state of the current monitor and that of the voltage monitor for the measure...

	Lines 760 to 810
	Lines 760 to 810
	If Beep_mode$ is “OFF,” specifies the beep output as OFF. Otherwise, specifies it as ON and the b...

	Line 830
	Line 830
	Saves the instrument settings into the built-in nonvolatile memory (save location number: Save_no).


	Example 3�1 Setting up measurement conditions and display (setup.bas)
	Example 3�1 Setting up measurement conditions and display (setup.bas)
	Sample program:Title:Setting up measurement conditions and display;Sample program:File name:setup.ba
	Program(sample):Title:Setting up measurement conditions and display;Program(sample):File name:setup.
	10 DIM Pri$[9],Sec$[9],Range$[9],Meas_time$[9]



	4� Preparation for Accurate Measurement (Executing Compensation)
	4� Preparation for Accurate Measurement (Executing Compensation)
	Compensation
	This chapter describes how to execute the compensation function.
	This chapter describes how to execute the compensation function.

	Executing OPEN/SHORT/LOAD Compensation
	Executing OPEN/SHORT/LOAD Compensation
	OPEN compensation;SHORT compensation;LOAD compensation
	Turning ON/OFF compensation function
	Turning ON/OFF compensation function
	To turn ON/OFF each type of compensation, use the corresponding command below.
	<表>
	<表ヘッダ>
	<表の行>
	Type of compensation
	Type of compensation

	Command
	Command



	<表本文>
	<表の行>
	OPEN compensation
	OPEN compensation

	:CORR:OPEN on page�165
	:CORR:OPEN on page�165
	:CORR:OPEN on page�165



	<表の行>
	SHORT compensation
	SHORT compensation

	:CORR:SHOR on page�165
	:CORR:SHOR on page�165
	:CORR:SHOR on page�165



	<表の行>
	LOAD compensation
	LOAD compensation

	:CORR:LOAD on page�160
	:CORR:LOAD on page�160
	:CORR:LOAD on page�160





	Executing the measurement of compensation data with the

	Measuring compensation data
	Measuring compensation data
	Measuring compensation data
	Measuring compensation data
	To measure each type of compensation data, use the following command.
	• :CORR:COLL on page�157
	• :CORR:COLL on page�157
	• :CORR:COLL on page�157


	When you execute the above command, measurement is performed only for the frequency specified at ...
	Settings for the cable length and the frequency shift (for 1 MHz) during measurement are stored t...
	The compensation data is measured under the following measurement conditions:
	• The auto range mode is used during measurement.
	• The auto range mode is used during measurement.
	• The measurement time is measured in the long mode.
	• The low C reject function is OFF during measurement.
	• The output impedance of the measurement signal source is set to 20 W independent of the used me...

	For other settings, the conditions set up at execution are used for the measurement.

	Defining LOAD compensation standard
	Defining LOAD compensation standard
	Before measuring LOAD compensation data, you must define the LOAD compensation standard. To defin...
	• :CORR:CKIT:STAN3 on page�155
	• :CORR:CKIT:STAN3 on page�155
	• :CORR:CKIT:STAN3 on page�155

	• :CORR:CKIT:STAN3:FORM on page�156
	• :CORR:CKIT:STAN3:FORM on page�156




	Reading/writing compensation data (saving/recalling compensation conditions)
	Reading/writing compensation data (saving/recalling compensation conditions)
	After saving the compensation conditions to a file, you can recall these conditions on the 4288A ...
	The compensation data is set up in the parameter-oriented format shown in the table below:
	<表>
	<表ヘッダ>
	<表の行>
	Type of compensation
	Type of compensation

	Parameter format
	Parameter format



	<表本文>
	<表の行>
	OPEN compensation
	OPEN compensation

	G-B or Cp-G (select with the :CORR:CKIT:STAN1:FORM command)
	G-B or Cp-G (select with the


	<表の行>
	SHORT compensation
	SHORT compensation

	R-X or Ls-Rs (select with the :CORR:CKIT:STAN2:FORM command)
	R-X or Ls-Rs (select with the


	<表の行>
	LOAD compensation
	LOAD compensation

	Parameter format to define the LOAD compensation standard (select with the :CORR:CKIT:STAN3:FORM ...
	Parameter format to define the LOAD compensation standard (select with the




	To read/write the compensation data, use the following command.
	• :CORR:DATA on page�158
	• :CORR:DATA on page�158
	• :CORR:DATA on page�158


	The compensation data written using the above command is handled as follows:
	• Saved as the compensation data for the measurement frequency specified when the command is exec...
	• Saved as the compensation data for the measurement frequency specified when the command is exec...
	• Saved as the data for normal operation when the multi-compensation function is OFF and as the d...

	NOTE When you write compensation data, note the following:
	NOTE When you write compensation data, note the following:
	• Before writing, recall the settings of the measurement frequency, cable length, and frequency s...
	• Before writing, recall the settings of the measurement frequency, cable length, and frequency s...
	• For the LOAD compensation data, in addition to the above, you also need to recall the settings ...
	• Turn ON the compensation function. (Unlike when measuring the compensation data, writing the co...



	Avoiding work-related mistakes in measuring compensation data
	Avoiding work-related mistakes in measuring compensation data
	To avoid simple mistakes related to work when measuring compensation data (for example, setting u...
	If a measured value is not proper during measurement of the compensation data, a warning message ...

	Sample program
	Sample program
	Example 4�1
	Example 4�1

	Example 4�1
	Example 4�1

	The program details of
	Line 50
	Line 50
	Line 50
	Sets the GPIB address.

	Line 70
	Line 70
	Assigns the filename for saving the compensation state (Cmp_data) to the File_name$ variable.

	Line 90
	Line 90
	Resets the instrument.

	Lines 110 to 160
	Lines 110 to 160
	Uses the FNCompen sub-program to execute the OPEN/SHORT/LOAD compensation.

	Line 180
	Line 180
	Uses the Save_comp_data sub-program to save the compensation state to a file whose name is File_n...


	The FNCompen sub-program of Lines 210 to 1150 used to execute the compensation is described below.
	Lines 290 to 300
	Lines 290 to 300
	Lines 290 to 300
	Reads out the setup of the current measurement frequency and sets it to the Curr_freq variable.

	Lines 310 to 320
	Lines 310 to 320
	Sets the measurement frequencies (1 kHz and 1 MHz) in the Freq array.

	Line 330
	Line 330
	Assigns the LOAD compensation standard definition parameter (Cp-D) to the Load_para$ variable.

	Lines 340 to 350
	Lines 340 to 350
	Makes the setup generate SRQ when measurement of compensation data is finished.

	Line 380
	Line 380
	If the value of Standard$ is “Open,” assigns the parameter (STAN1) used at the execution of the c...

	Line 400
	Line 400
	If the value of Standard$ is “Short,” assigns the parameter (STAN2) used at the execution of the ...

	Lines 420 to 510
	Lines 420 to 510
	If the value of Standard$ is “Load,” assigns the parameter (STAN3) used at the execution of the c...

	Lines 540 to 550
	Lines 540 to 550
	Prompts the user to make the connection for the compensation specified with Standard$. After the ...

	Lines 570 to 1060
	Lines 570 to 1060
	Repeats the following twice (for 1 kHz and 1 MHz).

	Lines 1070 to 1090
	Lines 1070 to 1090
	Displays the end-of-measurement message and sets the measurement frequency to Curr_freq and then ...

	Lines 1110 to 1130
	Lines 1110 to 1130
	This is the processing when a key other than the y key is pressed in Line 550. Returns -1 as the ...


	The Save_comp_data sub-program of Lines 1160 to 1530 used to save the compensation data is descri...
	Lines 1240 to 1270
	Lines 1240 to 1270
	Lines 1240 to 1270
	Reads out the setups of the cable length and frequency shift and sets them to the Cable and F_shi...

	Lines 1290 to 1410
	Lines 1290 to 1410
	Reads out the OPEN compensation data, SHORT compensation data, LOAD compensation data, and LOAD c...

	Lines 1420 to 1430
	Lines 1420 to 1430
	Reads out the setup of the LOAD compensation standard definition parameter and assigns it into th...

	Lines 1450 to 1470
	Lines 1450 to 1470
	If there is a file whose name is File_name$, deletes it.

	Lines 1480 to 1510
	Lines 1480 to 1510
	Creates a file naming it File_name$ and writes the data stored in Cable, F_shift, Open, Shor, Loa...

	Line 1520
	Line 1520
	Displays the name of the file to which the compensation state is saved.


	The Inp_data sub-program of Lines 1540 to 1680 used to input data is described below.
	Line 1590
	Line 1590
	Line 1590
	Makes the setup to return to the entry start line when an error (for example, due to improper inp...

	Lines 1610 to 1620
	Lines 1610 to 1620
	Prompts the user to enter the data value specified with Mes$ and waits for the user to enter the ...

	Lines 1630 to 1650
	Lines 1630 to 1650
	Displays the entered value and waits for the user to enter yes or no (the y/n key).

	Line 1660
	Line 1660
	If a key other than the y key is pressed in Line 1650, returns to the entry start line (Line 1610).


	Example 4�1 Executing the OPEN/SHORT/LOAD compensation (compen.bas)
	Example 4�1 Executing the OPEN/SHORT/LOAD compensation (compen.bas)
	Sample program:Title:Executing the OPEN/SHORT/LOAD compensation;Sample program:File name:compen.bas;
	10 DIM File_name$[20]

	Example 4�2
	Example 4�2

	The program of
	Line 70
	Line 70
	Line 70
	Sets the GPIB address.

	Line 90
	Line 90
	Assings the filename from which the compensation state data is read out (Cmp_data) to the File_na...

	Line 120
	Line 120
	Specifies the branch destination if an error occurs (for example, there is no file whose name is ...

	Lines 130 to 150
	Lines 130 to 150
	Reads out the cable length, frequency shift, OPEN compensation data, SHORT compensation data, LOA...

	Lines 180 to 230
	Lines 180 to 230
	Sets the cable length, frequency shift, and compensation standard definition parameter to Cable, ...

	Lines 250 to 390
	Lines 250 to 390
	For both 1 kHz and 1 MHz, sets the OPEN compensation data, SHORT compensation data, LOAD compensa...

	Lines 410 to 430
	Lines 410 to 430
	Turns ON the OPEN/SHORT/LOAD compensations individually.

	Lines 460 to 500
	Lines 460 to 500
	The processing done if an error occurs while reading out the data from the file.


	Example 4�2 Recovering the compensation state (comp_dat.bas)
	Example 4�2 Recovering the compensation state (comp_dat.bas)
	Sample program:Title:Recovering the compensation state;Sample program:File name:comp_dat.bas;comp_da
	Program(sample):Title:Recovering the compensation state;Program(sample):File name:comp_dat.bas
	10 DIM File_name$[20],Load_para$[5],Img$[30]



	Executing Offset Compensation
	Executing Offset Compensation
	Offset compensation
	Turning ON/OFF the compensation function
	Turning ON/OFF the compensation function
	When you turn ON the offset compensation, assuming that the measured value before compensation is
	To turn ON/OFF the offset compensation, use the following command.
	• :CORR:OFFS on page�163
	• :CORR:OFFS on page�163
	• :CORR:OFFS on page�163


	You cannot turn ON/OFF the primary parameter and secondary parameter separately. However, if you ...

	Setting up the compensation data
	Setting up the compensation data
	To set up the offset compensation data, use the following command.
	• :CORR:OFFS:DATA on page�164
	• :CORR:OFFS:DATA on page�164
	• :CORR:OFFS:DATA on page�164


	The entered value is set as the offset compensation data for the measurement frequency at the tim...


	Using the Multi-compensation Function
	Using the Multi-compensation Function
	Multi compensation
	Turning ON/OFF the multi-compensation function
	Turning ON/OFF the multi-compensation function
	To turn ON/OFF the multi-compensation function, use the following command.
	• :CORR:MULT on page�161
	• :CORR:MULT on page�161
	• :CORR:MULT on page�161



	Selecting a channel
	Selecting a channel
	Channel
	To select a channel for the multi compensation function, use the following command.
	• :CORR:MULT:CHAN on page�161
	• :CORR:MULT:CHAN on page�161
	• :CORR:MULT:CHAN on page�161



	Measuring compensation data
	Measuring compensation data
	Selecting the definition method of the LOAD compensation standard
	Selecting the definition method of the LOAD compensation standard
	To select whether to define the LOAD compensation standard value (LOAD compensation reference val...
	• :CORR:MULT:CKIT:STAN3 on page�162
	• :CORR:MULT:CKIT:STAN3 on page�162
	• :CORR:MULT:CKIT:STAN3 on page�162



	Measuring compensation data
	Measuring compensation data
	The method to measure the OPEN/SHORT/LOAD compensation data for multi-compensation is the same as...

	Reading/writing compensation data
	Reading/writing compensation data
	The method used to read/write the OPEN/SHORT/LOAD compensation data for multi-compensation is the...


	Sample program
	Sample program
	Example 4�3
	Example 4�3

	This program defines a different LOAD compensation standard value for each channel and executes t...
	The program is detailed below.
	Line 40
	Line 40
	Line 40
	Sets the GPIB address.

	Line 60
	Line 60
	Performs a reset.

	Lines 70 to 80
	Lines 70 to 80
	Turns ON the multi-compensation function and then selects the channel-by-channel definition for t...

	Line 90
	Line 90
	Makes the setup display the multi-compensation function setup in the instrument setup display area.

	Lines 110 to 160
	Lines 110 to 160
	Repeats the following four times (channels: 0 to 3).

	Lines 170 to 220
	Lines 170 to 220
	Repeats the following four times (channels: 0 to 3).

	Lines 230 to 280
	Lines 230 to 280
	Repeats the following four times (channels: 0 to 3).


	Example 4�3 Executing the multi compensation (multi.bas)
	Example 4�3 Executing the multi compensation (multi.bas)
	Sample program:Title:Executing the multi compensation;Sample program:File name:multi.bas
	Program(sample):Title:Executing the multi compensation;Program(sample):File name:multi.bas;multi.bas
	10 INTEGER Ch,Result




	5� Starting (Triggering) Measurement and Waiting for Completion of Measurement
	5� Starting (Triggering) Measurement and Waiting for Completion of Measurement
	This chapter describes how to trigger the instrument to start measurement and how to detect compl...
	This chapter describes how to trigger the instrument to start measurement and how to detect compl...

	Starting (triggering) Measurement
	Starting (triggering) Measurement
	Trigger system
	Trigger system
	Trigger system
	The operations performed by the trigger system include detection of the measurement start signal ...
	Figure 5�1 Trigger system
	Figure 5�1 Trigger system
	<グラフィック>

	Each state of the trigger system and the transitions between them are described below.
	Idle state
	Idle state
	Idle state
	When the following commands are executed, the trigger system transitions to the idle state (e in
	When the trigger system is started up using the following commands, it transitions to the waiting...

	Waiting for trigger state (trigger event detect state)
	Waiting for trigger state (trigger event detect state)
	Waiting for trigger state;Trigger event detect state
	Internal trigger;External trigger;GPIB trigger;Bus trigger;Manual trigger;Trigger mode
	The waiting for trigger state, when the instrument is triggered (a trigger is detected) or the
	As shown in the table below, the instrument triggering method differs depending on which trigger ...
	Figure 5�2 Transition flow from waiting for trigger state to measurement state
	Figure 5�2 Transition flow from waiting for trigger state to measurement state
	<グラフィック>


	Measurement state (sequence operation state)
	Measurement state (sequence operation state)
	Measurement state
	Sequence operation state
	Measurement is performed in the measurement state. When the measurement is finished, the state tr...


	Starting (triggering) measurement
	Starting (triggering) measurement
	Starting measurement;Triggering measurement
	Follow the procedure below to perform successive measurements automatically (initial setup).
	Follow the procedure below to perform successive measurements automatically (initial setup).
	Step 1. Set the trigger mode to the internal trigger with the
	Step 1. Set the trigger mode to the internal trigger with the
	Step 2. If the trigger system has not started up (in the idle state), use the


	Two methods to perform a measurement at your desired time:
	Two methods to perform a measurement at your desired time:
	Triggering the instrument at your desired time
	Triggering the instrument at your desired time
	Step 1. Use the
	Step 1. Use the
	Step 2. If the trigger system has not started up (in the idle state), use the
	Step 3. Trigger the instrument at your desired time. An external controller can trigger the instr...
	Step 4. To repeat measurement, repeat Step 3.


	Starting up the trigger system at your desired time
	Starting up the trigger system at your desired time
	Step 1. If the trigger system has started up (in a state other than the idle state), use the
	Step 1. If the trigger system has started up (in a state other than the idle state), use the
	Step 2. Set the trigger mode to the internal trigger with the
	Step 3. Start up the trigger system with the
	Step 3. Start up the trigger system with the

	Step 4. To repeat measurement, repeat Step 3.





	Waiting For Completion Of Measurement (detecting completion of measurement)
	Waiting For Completion Of Measurement (detecting completion of measurement)
	Waiting for completion of measurement;Status register:Example:Waiting for completion of measurement
	Service request:Example:Waiting for completion of measurement;SRQ:Example:Waiting for completion of
	You can detect the status of the 4288A by using the status register, as described in this section...
	The measurement state is indicated by the operation status register (refer to
	To detect the completion of measurement using SRQ, use the following commands.
	• *SRE on page�127
	• *SRE on page�127
	• *SRE on page�127

	• :STAT:OPER:ENAB on page�189
	• :STAT:OPER:ENAB on page�189


	The procedure is given below.
	Step 1. Make the setup so that the 4288A generates an SRQ if bit 4 of the operation status event ...
	Step 1. Make the setup so that the 4288A generates an SRQ if bit 4 of the operation status event ...
	Step 2. Trigger the instrument to start a measurement.
	Step 3. Perform interrupt handling in the program when the SRQ occurs.

	Figure 5�3 SRQ generation sequence (when measurement finishes)
	Figure 5�3 SRQ generation sequence (when measurement finishes)
	<グラフィック>

	Sample program
	Sample program
	Example 5�1
	Example 5�1

	This program stops the trigger system, sets up SRQ, and then starts up the trigger system once. W...
	The program is detailed below.
	Line 20
	Line 20
	Line 20
	Sets the GPIB address.

	Lines 40 to 60
	Lines 40 to 60
	Stops the trigger system and sets the trigger mode to the internal trigger.

	Lines 80 to 90
	Lines 80 to 90
	Enables bit 4 of the operation status event register and enables bit 7 of the status byte register.

	Lines 100 to 120
	Lines 100 to 120
	Clears the status byte register and operation status event register.

	Lines 140 to 150
	Lines 140 to 150
	Sets the branch destination of the SRQ interrupt and enables the SRQ interrupt.

	Lines 160 to 180
	Lines 160 to 180
	Starts up the trigger system once to start the measurement and waits for the completion of the me...

	Line 230
	Line 230
	Displays “Measurement Complete” message.


	Example 5�1 Detecting the completion of measurement using SRQ (srq_meas.bas)
	Example 5�1 Detecting the completion of measurement using SRQ (srq_meas.bas)
	Sample program:Title:Detecting the completion of measurement using SRQ;Sample program:File name:srq_
	Program(sample):Title:Detecting the completion of measurement using SRQ;Program(sample):File name:sr
	10 DIM Buff$[9]




	6� Reading Out Measured Result
	6� Reading Out Measured Result
	This chapter describes how to read out the measured result and the measurement signal level monit...
	This chapter describes how to read out the measured result and the measurement signal level monit...

	Data Transfer Format
	Data Transfer Format
	Data transfer format;Transfer format;Format
	You can select either the ASCII transfer format or binary transfer format when transferring data ...
	NOTE The ASCII transfer format is always used when transferring data with commands other than tho...
	NOTE The ASCII transfer format is always used when transferring data with commands other than tho...

	• :FETC? on page�181
	• :FETC? on page�181
	• :FETC? on page�181

	• :READ? on page�186
	• :READ? on page�186

	• *TRG on page�128
	• *TRG on page�128

	• :DATA on page�168
	• :DATA on page�168

	• :CORR:DATA on page�158
	• :CORR:DATA on page�158


	To set up the data transfer format, use the following command.
	• :FORM on page�182
	• :FORM on page�182
	• :FORM on page�182


	ASCII transfer format
	ASCII transfer format
	ASCII transfer format
	When data is transferred in the ASCII transfer format, values are transferred as ASCII bytes in o...
	NOTE The string length of numerical values is not constant. Therefore, the comma does not occur a...
	NOTE The string length of numerical values is not constant. Therefore, the comma does not occur a...

	• Integer format
	• Integer format
	• Floating point format


	Binary transfer format
	Binary transfer format
	Binary transfer format:format;64-bit floating-point data
	When data is transferred in the binary transfer format, values (binary data) are transferred in t...
	Figure 6�3 Binary transfer format
	Figure 6�3 Binary transfer format
	<グラフィック>

	In this data transfer format, a pounds symbol (#) occurs at the beginning. The 2nd byte <digit co...
	Binary data is in the IEEE 754 floating point format consisting of 64 bits as shown in
	Figure 6�4 64-bit floating-point data
	Figure 6�4 64-bit floating-point data
	<グラフィック>

	Byte order
	Byte order
	Binary transfer format:Byte order;Byte order
	In binary transfer, data bytes (8 bytes) are transferred from the byte including the MSB (Most Si...



	Reading Out Measured Result
	Reading Out Measured Result
	Measured result:Reading out
	Reading out:Measurement parameter;Reading out data:Measurement parameter
	This section describes how to read out the measured result.
	You can read out the measured result in two ways: reading out data for each measurement or readin...
	The three commands shown in the table below can be used to read out the measured data for each me...
	<表>
	<表ヘッダ>
	<表の行>
	Available trigger mode
	Available trigger mode

	Readout procedure
	Readout procedure



	<表本文>
	<表の行>
	Using the *TRG command
	Using the

	GPIB trigger (Bus)
	GPIB trigger (Bus)

	Executing *TRG Ø Readout

	<表の行>
	Using the :FETC? command
	Using the

	All
	All

	Triggering the instrument Ø Executing :FETC? Ø Readout
	Triggering the instrument Ø Executing


	<表の行>
	Using the :READ? command
	Using the

	External trigger (Ext) Internal trigger (Int)
	External trigger (Ext) Internal trigger (Int)

	Executing :READ? Ø Triggering the instrument Ø Readout
	Executing




	When you want to read out the data of several measurements in batch, use the data buffer.
	Reading out measured result using
	Reading out measured result using
	This command actually performs two tasks: it triggers the instrument and returns the results. It ...
	The readout procedure using the
	Step 1. Use the
	Step 1. Use the
	Step 2. Execute the
	Step 3. Read out the measured result. To repeat the measurement, repeat Steps 2 and 3.

	Example 6�1
	Example 6�1

	These programs read out the measurement status, measured primary parameter result, measured secon...
	The program of
	Line 60
	Line 60
	Line 60
	Sets the GPIB address.

	Line 70
	Line 70
	Sets the data transfer format to the ASCII format.

	Lines 90 to 100
	Lines 90 to 100
	Turns ON the trigger system continuous startup and sets the trigger mode to the GPIB trigger.

	Lines 120 to 130
	Lines 120 to 130
	Reads out the ON/OFF state of the comparator function and assigns it to the Comp_flag variable.

	Lines 170 to 210
	Lines 170 to 210
	After the trigger system state transitions to the trigger wait state, triggers the instrument.

	Line 230
	Line 230
	If the Comp_flag value is 1 (the comparator function is ON), reads out the measurement status, me...

	Line 250
	Line 250
	If the Comp_flag value is not 1 (the comparator function is OFF), reads out the measurement statu...

	Lines 300 to 320
	Lines 300 to 320
	Displays the measurement status, measured primary parameter result, and measured secondary parame...

	Line 340
	Line 340
	If the Comp_flag value is 1 (the comparator function is ON), displays the comparator sorting result.

	Line 360
	Line 360
	If the Comp_flag value is not 1 (the comparator function is OFF), displays “Comparator�:�OFF.”


	Example 6�1 Reading out the measured result in ASCII transfer format by using the
	Example 6�1 Reading out the measured result in ASCII transfer format by using the
	Sample program:Title:Reading out measured result in ASCII transfer format using *TRG command;Sample
	Program(sample):Title:Reading out measured result in ASCII transfer format using *TRG command;Progra
	10 DIM Buff$[9]

	The program of
	Lines 50 to 60
	Lines 50 to 60
	Lines 50 to 60
	Sets the GPIB address.

	Line 70
	Line 70
	Sets the data transfer format to the binary format.

	Lines 90 to 100
	Lines 90 to 100
	Turns ON the trigger system continuous startup and sets the trigger mode to the GPIB trigger.

	Lines 120 to 130
	Lines 120 to 130
	Reads out the ON/OFF state of the comparator function and assigns it to the Comp_flag variable.

	Lines 170 to 210
	Lines 170 to 210
	After the trigger system state transitions to the trigger wait state, triggers the instrument.

	Lines 220 to 250
	Lines 220 to 250
	Reads out the header part.

	Line 270
	Line 270
	If the Comp_flag value is 1 (the comparator function is ON), reads out the measurement status, me...

	Line 290
	Line 290
	If the Comp_flag value is not 1 (the comparator function is OFF), reads out the measurement statu...

	Line 310
	Line 310
	Reads out the message terminator at the end of the data.

	Lines 350 to 370
	Lines 350 to 370
	Displays the measurement status, measured primary parameter result, and measured secondary parame...

	Line 390
	Line 390
	If the Comp_flag value is 1 (the comparator function is ON), displays the comparator sorting result.

	Line 410
	Line 410
	If the Comp_flag value is not 1 (the comparator function is OFF), displays “Comparator�:�OFF.”


	Example 6�2 Reading out the measured result in binary transfer format using
	Example 6�2 Reading out the measured result in binary transfer format using
	Sample program:Title:Reading out measured result in binary transfer format using *TRG command
	Sample program:File name:trg_b.bas;trg_b.bas
	Program(sample):Title:Reading out the measured result in binary transfer format using *TRG command
	Program(sample):File name:trg_b.bas
	10 DIM Buff$[9],Digit$[1],Read_form$[9],Num_of_byte$[9]


	Reading out measured result using
	Reading out measured result using
	You can use this readout method when you want to trigger the instrument from any source other tha...
	The readout procedure using the
	Step 1. Set up the trigger mode as necessary.
	Step 1. Set up the trigger mode as necessary.
	Step 2. Trigger the instrument by using the method for the trigger mode.
	Step 3. Execute the
	Step 4. Read out the measured result. To repeat the measurement, repeat Steps 2 to 4.

	Example 6�3
	Example 6�3

	These programs, when an external trigger is inputted and the measurement finishes, read out the m...
	The program of
	Line 60
	Line 60
	Line 60
	Sets the GPIB address.

	Line 70
	Line 70
	Sets the data transfer format to the ASCII format.

	Lines 90 to 100
	Lines 90 to 100
	Turns ON the trigger system continuous startup and sets the trigger mode to the external trigger.

	Lines 120 to 130
	Lines 120 to 130
	Reads out the ON/OFF state of the comparator function and assigns it into the Comp_flag variable.

	Lines 170 to 210
	Lines 170 to 210
	Makes the setup generate an SRQ when measurement finishes and clears the status byte register and...

	Lines 250 to 260
	Lines 250 to 260
	Sets the branch destination of the SRQ interrupt and enables the SRQ interrupt.

	Lines 270 to 280
	Lines 270 to 280
	Displays the message to prompt the user to input an external trigger and then waits until the ext...

	Line 300
	Line 300
	Executes the measured result readout command (

	Line 320
	Line 320
	If the Comp_flag value is 1 (the comparator function is ON), reads out the measurement status, me...

	Line 340
	Line 340
	If the Comp_flag value is not 1 (the comparator function is OFF), reads out the measurement statu...

	Lines 390 to 410
	Lines 390 to 410
	Displays the measurement status, measured primary parameter result, and measured secondary parame...

	Line 430
	Line 430
	If the Comp_flag value is 1 (the comparator function is ON), displays the comparator sorting result.

	Line 450
	Line 450
	If the Comp_flag value is not 1 (the comparator function is OFF), displays “Comparator�:�OFF.”


	Example 6�3 Reading out the measured result in ASCII transfer format using the
	Example 6�3 Reading out the measured result in ASCII transfer format using the
	Sample program:Title:Reading out measured result in ASCII transfer format using \:FETC? command;fetc
	Program(sample):Title:Reading out measured result in ASCII transfer format using \:FETC? command;Pro
	10 DIM Buff$[9]

	The program of
	Lines 50 to 60
	Lines 50 to 60
	Lines 50 to 60
	Sets the GPIB address.

	Line 70
	Line 70
	Sets the data transfer format to the binary format.

	Lines 90 to 100
	Lines 90 to 100
	Turns ON the trigger system continuous startup and sets the trigger mode to the external trigger.

	Lines 120 to 130
	Lines 120 to 130
	Reads out the ON/OFF state of the comparator function and assigns it to the Comp_flag variable.

	Lines 170 to 210
	Lines 170 to 210
	Makes the setup generate an SRQ when measurement finishes and clears the status byte register and...

	Lines 250 to 260
	Lines 250 to 260
	Sets the branch destination of the SRQ interrupt and enables the SRQ interrupt.

	Lines 270 to 280
	Lines 270 to 280
	Displays the message to prompt the user to input an external trigger and then waits until the ext...

	Line 300
	Line 300
	Executes the measured result readout command (

	Lines 310 to 340
	Lines 310 to 340
	Reads out the header part.

	Line 360
	Line 360
	If the Comp_flag value is 1 (the comparator function is ON), reads out the measurement status, me...

	Line 380
	Line 380
	If the Comp_flag value is not 1 (the comparator function is OFF), reads out the measurement statu...

	Line 400
	Line 400
	Reads out the message terminator at the end of the data.

	Lines 440 to 460
	Lines 440 to 460
	Displays the measurement status, measured primary parameter result, and measured secondary parame...

	Line 480
	Line 480
	If the Comp_flag value is 1 (the comparator function is ON), displays the comparator sorting result.

	Line 500
	Line 500
	If the Comp_flag value is not 1 (the comparator function is OFF), displays “Comparator�:�OFF.”


	Example 6�4 Reading out measured result in binary transfer format using
	Example 6�4 Reading out measured result in binary transfer format using
	Sample program:Title:Reading out measured result in binary transfer format using \:FETC? Command
	Sample program:File name:fetch_b.bas
	Program(sample):Title:Reading out measured result in binary transfer format using \:FETC? command;Pr
	10 DIM Buff$[9],Digit$[1],Read_form$[9],Num_of_byte$[9]


	Reading out measured result using
	Reading out measured result using
	\:READ? command[READ? command]
	You can use this readout method when you want to read out the result synchronously with the compl...
	The readout procedure using the
	Step 1. Use the
	Step 1. Use the
	Step 2. Execute the
	Step 3. Trigger the instrument using the method for the trigger mode setup.
	Step 4. Read out the measured result. To repeat the measurement, repeat Steps 2 to 4.

	Example 6�5
	Example 6�5

	These programs, when an external trigger is inputted and the measurement finishes, read out the m...
	The program of
	Line 60
	Line 60
	Line 60
	Sets the GPIB address.

	Line 70
	Line 70
	Sets the data transfer format to the ASCII format.

	Lines 90 to 100
	Lines 90 to 100
	Turns OFF the trigger system continuous startup and sets the trigger mode to external trigger.

	Lines 120 to 130
	Lines 120 to 130
	Reads out the ON/OFF state of the comparator function and assigns it to the Comp_flag variable.

	Lines 170 to 180
	Lines 170 to 180
	Executes the

	Line 200
	Line 200
	If the Comp_flag value is 1 (the comparator function is ON), reads out the measurement status, me...

	Line 220
	Line 220
	If the Comp_flag value is not 1 (the comparator function is OFF), reads out the measurement statu...

	Lines 270 to 290
	Lines 270 to 290
	Displays the measurement status, measured primary parameter result, and measured secondary parame...

	Line 310
	Line 310
	If the Comp_flag value is 1 (the comparator function is ON), displays the comparator sorting result.

	Line 330
	Line 330
	If the Comp_flag value is not 1 (the comparator function is OFF), displays “Comparator�:�OFF.”


	Example 6�5 Reading out the measured result in ASCII transfer format using the
	Example 6�5 Reading out the measured result in ASCII transfer format using the
	Sample program:Title:Reading out measured result in ASCII transfer format using \:READ? command;Samp
	Program(sample):Title:Reading out measured result in ASCII transfer format using \:READ? command;Pro
	10 DIM Buff$[9]

	The program of
	Lines 50 to 60
	Lines 50 to 60
	Lines 50 to 60
	Sets the GPIB address.

	Line 70
	Line 70
	Sets the data transfer format to the binary format.

	Lines 90 to 100
	Lines 90 to 100
	Turns OFF the trigger system continuous startup and sets the trigger mode to external trigger.

	Lines 120 to 130
	Lines 120 to 130
	Reads out the ON/OFF state of the comparator function and sets it to the Comp_flag variable.

	Lines 170 to 180
	Lines 170 to 180
	Executes the

	Lines 190 to 220
	Lines 190 to 220
	Reads out the header part.

	Line 240
	Line 240
	If the Comp_flag value is 1 (the comparator function is ON), reads out the measurement status, me...

	Line 260
	Line 260
	If the Comp_flag value is not 1 (the comparator function is OFF), reads out the measurement statu...

	Line 280
	Line 280
	Reads out the message terminator at the end of the data.

	Lines 320 to 340
	Lines 320 to 340
	Displays the measurement status, measured primary parameter result, and measured secondary parame...

	Line 360
	Line 360
	If the Comp_flag value is 1 (the comparator function is ON), displays the comparator sorting result.

	Line 380
	Line 380
	If the Comp_flag value is not 1 (the comparator function is OFF), displays “Comparator�:�OFF.”


	Example 6�6 Reading out the measured result in binary transfer format using the
	Example 6�6 Reading out the measured result in binary transfer format using the
	Sample program:Title:Reading out measured result in binary transfer format using \:READ? command;Sam
	Program(sample):Title:Reading out measured result in binary transfer format using \:READ? command;Pr
	10 DIM Buff$[9],Digit$[1],Read_form$[9],Num_of_byte$[9]

	Trigger input timing when using
	Trigger input timing when using
	\:READ? command:Trigge input timing[READ? command:Trigge input timing]
	You must input a trigger after execution of the
	You can obtain this information from the /READY_FOR_TRIG signal of the handler interface as shown in
	Figure 6�5 Behavior of /READY_FOR_TRIG signal at execution of
	Figure 6�5 Behavior of /READY_FOR_TRIG signal at execution of
	<グラフィック>

	If the
	If the trigger system continuous startup is ON, the /READY_FOR_TRIG signal changes from HIGH to L...
	NOTE In
	NOTE In
	The 4288A normally updates display after data output as shown in



	Reading out results of several measurements in batch (using data buffer)
	Reading out results of several measurements in batch (using data buffer)
	Data buffer;Buffer;Several measurements readout;Feed
	You can use the data buffer to temporarily store the results of several measurements and then lat...
	Data buffer types
	Data buffer types
	There are three types of data buffers (buffers 1–3). Buffers 1 and 2 have the same function. Buff...
	<表>
	<表ヘッダ>
	<表の行>
	Buffers 1 and 2
	Buffers 1 and 2

	Buffer 3
	Buffer 3



	<表本文>
	<表の行>
	Maximum number of measurements that can be fed
	Maximum number of measurements that can be fed

	200
	200

	1000
	1000


	<表の行>
	Data to be fed for each measurement
	Data to be fed for each measurement

	When the comparator function is OFF
	When the comparator function is OFF

	3 data items: measurement status, measured value of the primary parameter or secondary parameter,...
	3 data items: measurement status, measured value of the primary parameter or secondary parameter

	3 data items: measurement status, measured primary parameter value, and measured secondary parame...
	3 data items: measurement status, measured primary parameter value, and measured secondary parame...


	<表の行>
	When the comparator function is ON
	When the comparator function is ON

	4 data items: measurement status, measured primary parameter value, measured secondary parameter ...
	4 data items: measurement status, measured primary parameter value, measured secondary parameter ...





	Feed position
	Feed position
	Data fed into the buffer is stored sequentially in the order of measurement. When the data is rea...
	The feed position also returns to the beginning of the buffer in the following cases:
	• When you set up the number of measurements to be fed into the data buffer
	• When you set up the number of measurements to be fed into the data buffer
	• When you do not read out data and continue measurement after the maximum number of measurements...

	Figure 6�6 Structure of data buffer
	Figure 6�6 Structure of data buffer
	<グラフィック>


	Procedure for use
	Procedure for use
	Step 1. Use the
	Step 1. Use the
	Step 2. When you use buffer 1 or buffer 2, use the
	Step 3. Use the
	Step 4. Execute the measurement for the number of times specified in Step 1.
	Step 5. Use the
	Step 6. Repeat Steps 4 to 5.


	Sample program
	Sample program
	Example 6�7
	Example 6�7

	This program executes measurement 50 times, reads out the results of the 50 measurements in batch...
	The program is detailed below.
	Lines 40 to 50
	Lines 40 to 50
	Lines 40 to 50
	Sets the GPIB address.

	Line 70
	Line 70
	Assigns the number of measurements to be fed into the data buffer (50 times) to the Point variable.

	Line 90
	Line 90
	Sets the data transfer format to the binary format.

	Lines 110 to 120
	Lines 110 to 120
	Turns ON the trigger system continuous startup and sets the trigger mode to the GPIB trigger.

	Lines 140 to 150
	Lines 140 to 150
	Reads out the ON/OFF state of the comparator function and assigns it to the Comp_flag variable.

	Line 170
	Line 170
	If the Comp_flag value is 1 (the comparator function is ON), redefines the size of the array data...

	Line 190
	Line 190
	If the Comp_flag value is not 1 (the comparator function is OFF), redefines the size of the array...

	Lines 220 to 230
	Lines 220 to 230
	Sets the number of measurements to be fed into the data buffer to ‘Point’ and makes the setup fee...

	Lines 270 to 310
	Lines 270 to 310
	Repeats the measurement until data buffer 3 becomes full.

	Lines 350 to 410
	Lines 350 to 410
	Reads out data buffer 3.

	Lines 470 to 530
	Lines 470 to 530
	If the Comp_flag value is 1 (the comparator function is ON), displays the measurement status, mea...

	Lines 550 to 610
	Lines 550 to 610
	If the Comp_flag value is not 1 (the comparator function is OFF), displays the measurement status...


	Example 6�7 Reading out measured result using data buffer (data_buf.bas)
	Example 6�7 Reading out measured result using data buffer (data_buf.bas)
	Sample program:Title:Reading out measured result using data buffer;Sample program:File name:data_buf
	Program(sample):Title:Reading out measured result using data buffer;Program(sample):File name:data_b
	10 DIM Buff$[9],Digit$[1],Read_form$[9],Num_of_byte$[9],Img$[50]




	Reading out measurement signal level monitor result
	Reading out measurement signal level monitor result
	Level:Monitor:Reading out result;Monitor:Reading out result
	To read out measurement signal level monitor result, use the following command:
	• :DATA? {IMON|VMON} on page�171
	• :DATA? {IMON|VMON} on page�171
	• :DATA? {IMON|VMON} on page�171


	Example 6�8
	Example 6�8

	This program turns ON the measurement signal level monitor function, performs measurement once, a...
	The program is detailed below.
	Line 40
	Line 40
	Line 40
	Sets the GPIB address.

	Line 50
	Line 50
	Sets the data transfer format to the ASCII format.

	Lines 70 to 80
	Lines 70 to 80
	Turns ON the measurement signal level current & voltage monitor function.

	Line 90
	Line 90
	Makes the setup display the measurement signal level monitor result in the instrument setup displ...

	Lines 110 to 120
	Lines 110 to 120
	Turns ON the trigger system continuous startup and sets the trigger mode to GPIB trigger.

	Lines 160 to 200
	Lines 160 to 200
	Makes the setup generate an SRQ when measurement finishes and clears the status byte register and...

	Lines 240 to 250
	Lines 240 to 250
	Sets the branch destination of the SRQ interrupt and enables the SRQ interrupt.

	Lines 260 to 270
	Lines 260 to 270
	Triggers the measurement through GPIB and waits for the completion of measurement.

	Lines 290 to 300
	Lines 290 to 300
	Reads out the voltage monitor value of the measurement signal level.

	Lines 310 to 320
	Lines 310 to 320
	Reads out the current monitor value of the measurement signal level.

	Lines 360 to 410
	Lines 360 to 410
	Converts the voltage monitor value and current monitor value of the measurement signal level into...


	Example 6�8 Reading out the measurement signal level monitor result (lvl_mon.bas)
	Example 6�8 Reading out the measurement signal level monitor result (lvl_mon.bas)
	Sample program:Title:Reading out measurement signal level monitor result;Sample program:File name:lv
	Program(sample):Title:Reading out measurement signal level monitor result;Program(sample):File name:
	10 DIM Buff$[9]



	7� Sorting Based on Measured Result (Comparator Function)
	7� Sorting Based on Measured Result (Comparator Function)
	Comparator;Bin sorting;Sorting
	This chapter describes how to use the comparator function to perform sorting based on the measure...
	This chapter describes how to use the comparator function to perform sorting based on the measure...

	Setting Up Comparator Function
	Setting Up Comparator Function
	Comparator:Setup
	Turning ON/OFF comparator function
	Turning ON/OFF comparator function
	To enable/disable the comparator function, use the following command.
	• :CALC:COMP on page�134
	• :CALC:COMP on page�134
	• :CALC:COMP on page�134



	Setting up limit range
	Setting up limit range
	Limit range
	Clearing (resetting) limit range
	Clearing (resetting) limit range
	Clear:Limit range;Reset:Limit range
	You can clear the ON/OFF state and the lower and upper limit values of all limit ranges (BIN1 to ...
	To clear the limit ranges, use the following command.
	• :CALC:COMP:CLE on page�136
	• :CALC:COMP:CLE on page�136
	• :CALC:COMP:CLE on page�136



	Selecting limit range designation method
	Selecting limit range designation method
	Absolute mode;Absolute tolerance mode;Percent tolerance mode;Tolerance mode;Limit range designation
	You can select the designation method of the primary parameter limit ranges (BIN1 to BIN9) from t...
	<表>
	<表ヘッダ>
	<表の行>
	Mode
	Mode

	Description
	Description



	<表本文>
	<表の行>
	Absolute mode
	Absolute mode

	Designation using the absolute value

	<表の行>
	Absolute tolerance mode
	Absolute tolerance mode

	Designation using the relative value (deviation from the reference value)
	Designation using the absolute value

	<表の行>
	Percent tolerance mode
	Percent tolerance mode

	Designation using the percentage of the reference value



	NOTE Only the absolute mode can be used as the designation method of the secondary parameter limi...
	NOTE Only the absolute mode can be used as the designation method of the secondary parameter limi...

	To select the designation method, use the following command.
	• :CALC:COMP:MODE on page�141
	• :CALC:COMP:MODE on page�141
	• :CALC:COMP:MODE on page�141


	To set up the reference value for the absolute tolerance mode or percent tolerance mode, use the ...
	• :CALC:COMP:PRIM:NOM on page�144
	• :CALC:COMP:PRIM:NOM on page�144
	• :CALC:COMP:PRIM:NOM on page�144



	Turning ON/OFF limit range
	Turning ON/OFF limit range
	To turn ON/OFF the primary parameter limit range (BIN1 to BIN9), use the following command.
	• :CALC:COMP:PRIM:BIN{1-9}:STAT on page�143
	• :CALC:COMP:PRIM:BIN{1-9}:STAT on page�143
	• :CALC:COMP:PRIM:BIN{1-9}:STAT on page�143


	Only BINs set to ON with the above command become the targets of sorting judgment. In other words...
	To turn ON/OFF the secondary parameter limit range, use the following command.
	• :CALC:COMP:SEC:STAT on page�146
	• :CALC:COMP:SEC:STAT on page�146
	• :CALC:COMP:SEC:STAT on page�146


	If you specify OFF with the above command, no sorting judgment is made for the measured result of...

	Setting the range’s lower and upper limit values
	Setting the range’s lower and upper limit values
	To set the lower limit value and upper limit value of the primary parameter limit range (BIN1 to ...
	• :CALC:COMP:PRIM:BIN{1-9} on page�142
	• :CALC:COMP:PRIM:BIN{1-9} on page�142
	• :CALC:COMP:PRIM:BIN{1-9} on page�142


	To set the lower limit value and upper limit value of the secondary parameter limit range, use th...
	• :CALC:COMP:SEC:LIM on page�145
	• :CALC:COMP:SEC:LIM on page�145
	• :CALC:COMP:SEC:LIM on page�145


	NOTE If you set the upper limit value to a value equal to or less than the lower limit value, no ...
	NOTE If you set the upper limit value to a value equal to or less than the lower limit value, no ...
	As shown in
	For the tolerance mode, the reference value does not need to be within the limit range (between t...
	Gaps are allowed between the limit ranges.



	Turning ON/OFF AUX BIN function
	Turning ON/OFF AUX BIN function
	AUX BIN function
	To turn ON/OFF the AUX BIN function, use the following command.
	• :CALC:COMP:AUXB on page�135
	• :CALC:COMP:AUXB on page�135
	• :CALC:COMP:AUXB on page�135


	Depending on the ON/OFF state of the AUX BIN function, the sorting result when the value of the s...
	<表>
	Table 7�1 Sorting result when measured secondary parameter value exceeds limit range
	<表ヘッダ>
	<表の行>
	Primary parameter sorting result
	Primary parameter sorting result

	AUX BIN function
	AUX BIN function

	Sorting result
	Sorting result



	<表本文>
	<表の行>
	One of BIN1 to BIN9
	One of BIN1 to BIN9

	OFF
	OFF

	OUT_OF_BINS
	OUT_OF_BINS


	<表の行>
	ON
	ON

	AUX_BIN
	AUX_BIN


	<表の行>
	Not sorted to any BIN
	Not sorted to any BIN

	Not applicable
	OUT_OF_BINS
	OUT_OF_BINS





	Setting up condition to make a beep sound
	Setting up condition to make a beep sound
	You can select the condition that produces a beep sound based on the comparator sorting judgment ...
	• Beep when the sorting judgment result is OUT_OF_BINS or AUX_BIN
	• Beep when the sorting judgment result is OUT_OF_BINS or AUX_BIN
	• Beep when the sorting judgment result is BIN1 to BIN9

	To set the condition that makes a beep sound, use the following command.
	• :CALC:COMP:BEEP:COND on page�136
	• :CALC:COMP:BEEP:COND on page�136
	• :CALC:COMP:BEEP:COND on page�136


	You can also disable the beep sound. To turn ON/OFF the beep, use either of the following command...
	• :CALC:COMP:BEEP on page�135
	• :CALC:COMP:BEEP on page�135
	• :CALC:COMP:BEEP on page�135

	• :SYST:BEEP:STAT on page�191
	• :SYST:BEEP:STAT on page�191




	Rejecting Excessively Low Measured Results (Low C reject function)
	Rejecting Excessively Low Measured Results (Low C reject function)
	Comparator:Low C reject;Low C reject
	Turning ON/OFF Low C reject function
	Turning ON/OFF Low C reject function
	To turn ON/OFF the Low C reject function, use the following command.
	• :CREJ on page�166
	• :CREJ on page�166
	• :CREJ on page�166


	You can detect an excessively low (equal to or less than the preset boundary value) measured resu...
	NOTE When the comparator function is ON, the sorting judgment is performed normally even if Low C...
	NOTE When the comparator function is ON, the sorting judgment is performed normally even if Low C...


	Setting limit (range boundary values) of Low C reject function
	Setting limit (range boundary values) of Low C reject function
	To set the limit (boundary values of the range in which Low C is detected) of the Low C reject fu...
	• :CREJ:LIM on page�167
	• :CREJ:LIM on page�167
	• :CREJ:LIM on page�167




	Reading Out Sorting Judgment Result
	Reading Out Sorting Judgment Result
	Comparator:Sorting result:Readout;Sorting result:Readout
	You can read out the sorting judgment result (readout value) along with the measured result by th...
	• *TRG on page�128
	• *TRG on page�128
	• *TRG on page�128

	• :FETC? on page�181
	• :FETC? on page�181

	• :READ? on page�186
	• :READ? on page�186


	The comparator sorting result is read out as an integer between 0 and 11, as shown in the table b...
	<表>
	Table 7�2 Relationship between comparator sorting result and readout value
	<表ヘッダ>
	<表の行>
	Readout value
	Readout value

	Comparator sorting result
	Comparator sorting result



	<表本文>
	<表の行>
	0
	0

	OUT_OF_BINS
	OUT_OF_BINS


	<表の行>
	1
	1

	BIN1
	BIN1


	<表の行>
	2
	2

	BIN2
	BIN2


	<表の行>
	3
	3

	BIN3
	BIN3


	<表の行>
	4
	4

	BIN4
	BIN4


	<表の行>
	5
	5

	BIN5
	BIN5


	<表の行>
	6
	6

	BIN6
	BIN6


	<表の行>
	7
	7

	BIN7
	BIN7


	<表の行>
	8
	8

	BIN8
	BIN8


	<表の行>
	9
	9

	BIN9
	BIN9


	<表の行>
	10
	10

	AUX_BIN
	AUX_BIN


	<表の行>
	11
	11

	Cannot be sorted (an overload is detected).
	Cannot be sorted (an overload is detected).




	To display the comparator sorting result in the left side of the instrument setup display area, u...
	• :DISP:TEXT2:PAGE on page�179
	• :DISP:TEXT2:PAGE on page�179
	• :DISP:TEXT2:PAGE on page�179


	Figure 7�1 Sorting judgment flow
	Figure 7�1 Sorting judgment flow
	<グラフィック>


	Reading Out Sort Count Of Each Bin (BIN count function)
	Reading Out Sort Count Of Each Bin (BIN count function)
	Comparator:BIN count;BIN count
	Turning ON/OFF BIN count function
	Turning ON/OFF BIN count function
	To turn ON/OFF the BIN count function, use the following command.
	• :CALC:COMP:COUN on page�137
	• :CALC:COMP:COUN on page�137
	• :CALC:COMP:COUN on page�137


	You can count the number of DUTs sorted into each BIN by turning ON the BIN count function. The m...
	When the MULTI compensation function is ON (set to ON with

	Reading out BIN count value
	Reading out BIN count value
	To read out the BIN count value, use the following commands:
	• :CALC:COMP:COUN:DATA? on page�138
	• :CALC:COMP:COUN:DATA? on page�138
	• :CALC:COMP:COUN:DATA? on page�138

	• :CALC:COMP:COUN:OVLD? on page�140
	• :CALC:COMP:COUN:OVLD? on page�140


	To read out the BIN count value for each channel when the MULTI compensation function is ON, use ...
	• :CALC:COMP:COUN:MULT:DATA? on page�139
	• :CALC:COMP:COUN:MULT:DATA? on page�139
	• :CALC:COMP:COUN:MULT:DATA? on page�139

	• :CALC:COMP:COUN:MULT:OVLD? on page�140
	• :CALC:COMP:COUN:MULT:OVLD? on page�140



	Clearing (resetting) the BIN count value
	Clearing (resetting) the BIN count value
	Clear:BIN count value;Reset:BIN count value
	To clear all of the BIN count values (initialize to 0), use the following command.
	• :CALC:COMP:COUN:CLE on page�137
	• :CALC:COMP:COUN:CLE on page�137
	• :CALC:COMP:COUN:CLE on page�137




	Sample Program
	Sample Program
	Example 7�1
	Example 7�1

	This program sets up the limit ranges as shown in the below table, performs measurement 50 times,...
	<表>
	<表ヘッダ>
	<表の行>
	Lower limit value
	Lower limit value

	Upper limit value
	Upper limit value



	<表本文>
	<表の行>
	BIN1
	BIN1

	-1%
	-1%

	1%
	1%


	<表の行>
	BIN2
	BIN2

	-2%
	-2%

	2%
	2%


	<表の行>
	BIN3
	BIN3

	-3%
	-3%

	3%
	3%


	<表の行>
	Secondary parameter
	Secondary parameter

	0
	0

	0.1
	0.1




	The program is detailed below:
	Line 60
	Line 60
	Line 60
	Sets the GPIB address.

	Lines 80 to 100
	Lines 80 to 100
	Assigns the settings of the primary parameter (Cp), secondary parameter (D), and measurement rang...

	Lines 120 to 130
	Lines 120 to 130
	Assigns the limit range designation method (percent tolerance mode) and reference value (1 nF) to...

	Lines 140 to 220
	Lines 140 to 220
	Assigns the lower limit values and upper limit values of BIN1 to BIN3 to the L_lim(*) and U_Lim(*...

	Lines 230 to 250
	Lines 230 to 250
	Assigns the lower limit value and upper limit value of the secondary parameter limit range to the...

	Lines 270 to 290
	Lines 270 to 290
	Assigns the ON/OFF state of the AUX BIN function, the ON/OFF state of the Low C reject function, ...

	Line 310
	Line 310
	Resets the instrument.

	Lines 350 to 370
	Lines 350 to 370
	Sets the primary parameter, secondary parameter, and measurement range to Pri$, Sec$, and Range$,...

	Lines 410 to 420
	Lines 410 to 420
	Sets the limit range designation method and reference value to Mode$ and Nom, respectively.

	Lines 430 to 460
	Lines 430 to 460
	Sets the lower limit values and upper limit values of BIN1 to BIN3 to L_lim(*) and U_Lim(*), resp...

	Lines 470 to 490
	Lines 470 to 490
	Turns OFF BIN4 to BIN9.

	Lines 500 to 510
	Lines 500 to 510
	Sets the lower limit value and upper limit value of the secondary parameter limit range to L_lim_...

	Lines 530 to 550
	Lines 530 to 550
	Sets the ON/OFF state of the AUX BIN function, the ON/OFF state of the Low C reject function, and...

	Lines 560 to 570
	Lines 560 to 570
	Turns ON the comparator function and sets the instrument to display the comparator sorting result...

	Line 610
	Line 610
	Sets the trigger mode to the GPIB trigger.

	Lines 650 to 680
	Lines 650 to 680
	Turns ON the BIN count function and clears the count values.

	Lines 730 to 760
	Lines 730 to 760
	Sets the result display format to the Img$ variable and displays the title section of the result ...

	Lines 770 to 810
	Lines 770 to 810
	Repeats 50 times the operation of triggering the instrument, reading out the measured result, and...

	Lines 820 to 850
	Lines 820 to 850
	Reads out the BIN count values.

	Lines 860 to 950
	Lines 860 to 950
	Displays the read out BIN count values.


	Example 7�1 Sorting using comparator function (comprtr.bas)
	Example 7�1 Sorting using comparator function (comprtr.bas)
	Sample program:Title:Sorting using comparator function;Sample program:File name:comprtr.bas;comprtr.
	Program(sample):Title:Sorting using comparator function;Program(sample):File name:comprtr.bas
	10 DIM Pri$[9],Sec$[9],Range$[9],Mode$[9],Aux$[9],Low_c_rej$[9] ,Img$[50]



	8� Avoiding Mistakes Related to Work and Daily Checks
	8� Avoiding Mistakes Related to Work and Daily Checks
	This chapter describes how to avoid simple mistakes related to work, how to detect the occurrence...
	This chapter describes how to avoid simple mistakes related to work, how to detect the occurrence...

	Avoiding Mistakes Related To Work
	Avoiding Mistakes Related To Work
	Avoiding improper input from the front panel (key lock function)
	Avoiding improper input from the front panel (key lock function)
	Key lock function;Unlock;Remote mode
	When you do not need to operate the keys on the front panel, you can disable entry from the front...
	To turn ON/OFF the key lock function, use the following command.
	• :SYST:KLOC on page�193
	• :SYST:KLOC on page�193
	• :SYST:KLOC on page�193


	NOTE If you lock the keys through GPIB, the
	NOTE If you lock the keys through GPIB, the


	Avoiding mistakes related to work when obtaining compensation data
	Avoiding mistakes related to work when obtaining compensation data
	By confirming that the data is measured properly, you can avoid careless mistakes related to work...
	For details, refer to

	Detecting the occurrence of an error
	Detecting the occurrence of an error
	Using error queue
	Using error queue
	Error message:How to read out;Error queue
	The error queue contains the error number and error message of an error that has occurred. By rea...
	• :SYST:ERR? on page�192
	• :SYST:ERR? on page�192
	• :SYST:ERR? on page�192


	You can use the error queue in the following ways.
	1. You can use it to make a branch for error handling in your program. When you read out the cont...
	1. You can use it to make a branch for error handling in your program. When you read out the cont...
	2. You can use it to investigate the kind of error that has occurred when an error is detected by...


	Using status report system
	Using status report system
	Status register:Example:Error detection;Service request:Example:Error detection;SRQ:Example:Error de
	You can detect the status of the 4288A by using the status register. This section describes how t...
	The occurrence of an error is indicated by the standard event status register. An SRQ (service re...
	To detect the end of sweep with an SRQ, use the following commands.
	• *SRE on page�127
	• *SRE on page�127
	• *SRE on page�127

	• *ESE on page�124
	• *ESE on page�124


	The procedure is given below.
	Step 1. Set the 4288A to generate an SRQ if one of the error occurrence bits of the standard even...
	Step 1. Set the 4288A to generate an SRQ if one of the error occurrence bits of the standard even...
	Step 2. Perform interrupt handling in the program when SRQ occurs.

	Figure 8�1 SRQ generation sequence (when an error occurs)
	Figure 8�1 SRQ generation sequence (when an error occurs)
	<グラフィック>


	Sample program
	Sample program
	Example 8�1
	Example 8�1

	This program sets up SRQ, intentionally sends a nonexistent command for the 4288A to generate an ...
	Line 40
	Line 40
	Line 40
	Sets the GPIB address.

	Lines 60 to 70
	Lines 60 to 70
	Enables bit 2, bit 3, bit 4, and bit 5 of the standard event status register and sets bit 5 of th...

	Lines 80 to 100
	Lines 80 to 100
	Clears the status byte register, standard event status register, and error queue.

	Lines 120 to 130
	Lines 120 to 130
	Sets the branch destination of the SRQ interrupt and enables SRQ interrupt.

	Lines 140 to 190
	Lines 140 to 190
	Selects the primary parameter and secondary parameter. However, because the command for the secon...

	Lines 220 to 230
	Lines 220 to 230
	Processing when an error occurs. Reads out the error number and error message of the error that h...

	Lines 240 to 260
	Lines 240 to 260
	Displays the “Error occurred!!” message, error number, error message, and “PROGRAM INTERRUPT!!” m...

	Line 280
	Line 280
	Displays the “PROGRAM DONE” Message. Notice that this message is not displayed unless you correct...


	Example 8�1 Error occurrence detection using SRQ (srq_err.bas)
	Example 8�1 Error occurrence detection using SRQ (srq_err.bas)
	Sample program:Title:Error occurrence detection using SRQ;Sample program:File name:srq_err.bas;srq_e
	Program(sample):Title:Error occurrence detection using SRQ;Program(sample):File name:srq_err.bas
	10 DIM Buff$[9],Err_mes$[50]




	Daily Checks (executing the self-test)
	Daily Checks (executing the self-test)
	Self test;Test;Error code
	The 4288A has a self-test function that consists of an internal test and an external test.
	Internal test
	Internal test
	Internal test
	To execute the internal test, use the following command.
	• *TST? on page�129
	• *TST? on page�129
	• *TST? on page�129


	When you execute the above command, one of the error codes shown in
	NOTE If the instrument has passed all of the tests, 0 is read out. If several errors are detected...
	NOTE If the instrument has passed all of the tests, 0 is read out. If several errors are detected...

	<表>
	Table 8�1 Self-test items
	<表ヘッダ>
	<表の行>
	Test item
	Description of test
	Error code


	<表本文>
	<表の行>
	RAM
	Checks that the data bus of RAM is connected properly and there is no faulty memory cell.
	1

	<表の行>
	Boot ROM
	Checks that the checksum of the boot ROM is correct.
	2

	<表の行>
	Flash ROM
	Checks that the checksum of the flash ROM is correct.
	4

	<表の行>
	Calibration data
	Checks that the checksum of the calibration data (factory calibration data) in EEPROM is correct.
	8

	<表の行>
	Compensation data
	Checks that the checksum of the compensation data in EEPROM is correct. Even if the test fails, t...
	16

	<表の行>
	A/D converter
	Checks that the A/D converter operates properly.
	32

	<表の行>
	Backup RAM
	Checks that the instrument setup values in backup memory (RAM) are proper. Even if the test fails...
	64




	External test
	External test
	External test
	To execute the external test, use the following command.
	• :SYST:TEST? on page�194
	• :SYST:TEST? on page�194
	• :SYST:TEST? on page�194


	NOTE Before executing the command, connect the 42090A to the UNKNOWN terminal of the 4288A (or di...
	NOTE Before executing the command, connect the 42090A to the UNKNOWN terminal of the 4288A (or di...


	Sample program
	Sample program
	Example 8�1
	Example 8�1

	This program executes the self-test and displays the result.
	Line 30
	Line 30
	Line 30
	Sets the GPIB address.

	Lines 50 to 70
	Lines 50 to 70
	Executes the self-test and reads out the result.

	Line 100
	Line 100
	If the error code is 0, displays the “ALL TEST PASS” message.

	Lines 120 to 320
	Lines 120 to 320
	If the error code is not 0, displays the test item that has failed.


	Example 8�2 Executing the self-test (selftest.bas)
	Example 8�2 Executing the self-test (selftest.bas)
	Sample program:Title:Executing the self test;Sample program:File name:selftest.bas;selftest.bas
	Program(sample):Title:Executing the self test;Program(sample):File name:selftest.bas
	10 INTEGER Result




	9� Measurement Applications (Sample Programs)
	9� Measurement Applications (Sample Programs)
	This chapter contains sample programs for both basic measurement and measurement using a system i...
	This chapter contains sample programs for both basic measurement and measurement using a system i...

	Basic Capacitor Measurement
	Basic Capacitor Measurement
	Basic capacitor measurement
	Example 9�1
	Example 9�1

	This program performs measurement in the same way as the procedure given in Chapter 4 of the Oper...
	“Set�Open-Connection” is displayed. Bring the test fixture to the state for OPEN measurement and ...
	NOTE For how to use the test fixture (for example, the states for the OPEN/SHORT measurement), re...
	NOTE For how to use the test fixture (for example, the states for the OPEN/SHORT measurement), re...

	When measurement of the compensation data is finished, “Set DUT, then Push [Enter] key” is displa...
	After the result is displayed, “Once more? [Y]es/[N]o” is displayed. If you want to make the meas...
	The program is detailed below.
	Line 60
	Line 60
	Line 60
	Sets the GPIB address.

	Lines 80 to 120
	Lines 80 to 120
	Assigns the setups of the primary parameter (Cp), secondary parameter (Q), measurement signal fre...

	Lines 140 to 150
	Lines 140 to 150
	Prompts the user to connect the test fixture and waits for the user to press the

	Line 170
	Line 170
	Resets the instrument.

	Lines 190 to 230
	Lines 190 to 230
	Sets the primary parameter, secondary parameter, measurement signal frequency, measurement signal...

	Lines 250 to 280
	Lines 250 to 280
	Uses the FNCompen sub-program to measure OPEN/SHORT compensation data. For the FNCompen sub-progr...

	Lines 300 to 310
	Lines 300 to 310
	Sets the trigger mode to the GPIB trigger and turns ON the trigger system successive startup.

	Lines 340 to 350
	Lines 340 to 350
	Prompts the user to connect the DUT and waits for the user to press the

	Lines 360 to 370
	Lines 360 to 370
	Triggers the instrument and reads out the measured result.

	Lines 410 to 480
	Lines 410 to 480
	Displays the measured result.

	Lines 500 to 510
	Lines 500 to 510
	Prompts the user to enter decision on whether to make the measurement again. If the user presses the


	Example 9�1 Capacitor measurement using test fixture (meas_fxt.bas)
	Example 9�1 Capacitor measurement using test fixture (meas_fxt.bas)
	Sample program:Title:Capacitor measurement using the test fixture;Sample program:File name:meas_fxt.
	Program(sample):Title:Capacitor measurement using the test fixture;Program(sample):File name:meas_fx
	10 DIM Pri$[9],Sec$[9],Inp_char$[9]


	Measurement with Auto-sorting System
	Measurement with Auto-sorting System
	Measurement with auto sorting system
	Example 9�2
	Example 9�2

	Prepare the auto-sorting system and then start the program. “Set�Open-Connection” is displayed. B...
	Then, “Input Load(Cp) Value @1kHz” is displayed. According to the on-screen instructions, enter t...
	When you finish defining the LOAD standard values, “Set�Load-Connection” is displayed. Connect th...
	When measurement of the compensation data is finished, “Set Dut, then input external trigger!” is...
	<表>
	<表ヘッダ>
	<表の行>
	Lower limit value
	Lower limit value

	Upper limit value
	Upper limit value



	<表本文>
	<表の行>
	BIN1
	BIN1

	-1%
	-1%

	1%
	1%


	<表の行>
	BIN2
	BIN2

	-2%
	-2%

	2%
	2%


	<表の行>
	BIN3
	BIN3

	-3%
	-3%

	3%
	3%


	<表の行>
	Secondary parameter
	Secondary parameter

	0
	0

	0.1
	0.1




	When all 10 measurements are finished, the counts sorted to each BIN are displayed and the progra...
	The program is detailed below.
	Line 70
	Line 70
	Line 70
	Sets the GPIB address.

	Line 90
	Line 90
	Assigns the number of measurements (10 times) into the Max_meas variable.

	Lines 110 to 160
	Lines 110 to 160
	Assigns the setups of the primary parameter (Cp), secondary parameter (D), measurement signal fre...

	Lines 180 to 190
	Lines 180 to 190
	Assigns the limit range designation method (percent tolerance mode) and reference value (1 nF) to...

	Lines 200 to 280
	Lines 200 to 280
	Assigns the lower limit values and upper limit values of BIN1 to BIN3 to the L_lim(*) and U_Lim(*...

	Lines 290 to 310
	Lines 290 to 310
	Assigns the lower limit value and upper limit value of the secondary parameter limit range to the...

	Lines 320 to 340
	Lines 320 to 340
	Assigns the ON/OFF state of the AUX BIN function, ON/OFF state of the Low C reject function, and ...

	Line 360
	Line 360
	Resets the instrument.

	Lines 370 to 420
	Lines 370 to 420
	Sets the primary parameter, secondary parameter, measurement signal frequency, measurement signal...

	Lines 440 to 460
	Lines 440 to 460
	Turns OFF the measured result display and beep output and locks the front panel keys.

	Lines 500 to 550
	Lines 500 to 550
	Uses the FNCompen sub-program to measure OPEN/SHORT/LOAD compensation data. For the FNCompen sub-...

	Line 570
	Line 570
	Sets the measurement range to Nom.

	Lines 610 to 620
	Lines 610 to 620
	Sets the limit range designation method and reference value to Mode$ and Nom, respectively.

	Lines 630 to 660
	Lines 630 to 660
	Sets the lower limit values and upper limit values of BIN1 to BIN3 to L_lim(*) and U_Lim(*), resp...

	Lines 670 to 690
	Lines 670 to 690
	Turns OFF BIN4 to BIN9.

	Lines 700 to 710
	Lines 700 to 710
	Sets the lower limit value and upper limit value of the secondary parameter limit range to L_lim_...

	Lines 730 to 750
	Lines 730 to 750
	Sets the ON/OFF state of the AUX BIN function, the ON/OFF state of the Low C reject function, and...

	Line 760
	Line 760
	Turns ON the comparator function.

	Lines 800 to 810
	Lines 800 to 810
	Sets the trigger mode to the external trigger and turns ON the trigger system successive startup.

	Lines 850 to 880
	Lines 850 to 880
	Turns ON the BIN count function and clears the count values.

	Lines 920 to 930
	Lines 920 to 930
	Sets the instrument to generate an SRQ when measurement finishes and clears the status byte regis...

	Lines 950 to 1160
	Lines 950 to 1160
	Repeats the following Max_meas times.

	Lines 1180 to 1300
	Lines 1180 to 1300
	Reads out the BIN count values and displays them.


	Example 9�2 Measurement assuming auto-sorting system (meas_sys.bas)
	Example 9�2 Measurement assuming auto-sorting system (meas_sys.bas)
	Sample program:Title:Measurement assuming the auto sorting system;Sample program:File name:meas_sys.
	Program(sample):Title:Measurement assuming the auto sorting system;Program(sample):File name:meas_sy
	10 DIM Pri$[9],Sec$[9],Mode$[9],Aux$[9],Meas_time$[9],Low_c_rej$[9]


	Measurement with changing channels (scanning)
	Measurement with changing channels (scanning)
	Measurement with changing channels;Scanning
	Example 9�3
	Example 9�3

	Prepare the scanning system and then start the program. “Set the Scanner's Channel to No.0, and S...
	When measurement of the OPEN compensation data for all of the channels is finished, “Set the Scan...
	When measurement of the SHORT compensation data for all of the channels is finished, “Set the Sca...
	When the measurement of the compensation data is finished, “Set DUT of All Channels. Set the Scan...
	<表>
	<表ヘッダ>
	<表の行>
	Lower limit value
	Lower limit value

	Upper limit value
	Upper limit value



	<表本文>
	<表の行>
	BIN1
	BIN1

	-1%
	-1%

	1%
	1%


	<表の行>
	BIN2
	BIN2

	-2%
	-2%

	2%
	2%


	<表の行>
	BIN3
	BIN3

	-3%
	-3%

	3%
	3%


	<表の行>
	Secondary parameter
	Secondary parameter

	0
	0

	0.1
	0.1




	When the 10 measurements for each channel (total 40 times) are finished, the counts sorted to eac...
	The program is detailed below.
	Lines 80 to 90
	Lines 80 to 90
	Lines 80 to 90
	Sets the GPIB address.

	Lines 110 to 120
	Lines 110 to 120
	Assigns the number of measurements (10 times) and maximum channel number to the Max_meas and Max_...

	Lines 140 to 190
	Lines 140 to 190
	Assigns the setups of the primary parameter (Cp), secondary parameter (D), measurement signal fre...

	Lines 210 to 220
	Lines 210 to 220
	Assigns the limit range designation method (percent tolerance mode) and reference value (1 nF) to...

	Lines 230 to 310
	Lines 230 to 310
	Assigns the lower limit values and upper limit values of BIN1 to BIN3 to the L_lim(*) and U_Lim(*...

	Lines 320 to 340
	Lines 320 to 340
	Assigns the lower limit value and upper limit value of the secondary parameter limit range to the...

	Lines 350 to 370
	Lines 350 to 370
	Assigns the ON/OFF state of the AUX BIN function, the ON/OFF state of the Low C reject function, ...

	Line 390
	Line 390
	Resets the instrument.

	Lines 400 to 450
	Lines 400 to 450
	Sets the primary parameter, secondary parameter, measurement signal frequency, measurement signal...

	Lines 470 to 480
	Lines 470 to 480
	Turns ON the MULTI compensation function and specifies the channel-by-channel definition for the ...

	Line 490
	Line 490
	Sets the instrument to display the setup of the MULTI compensation function in the instrument set...

	Lines 510 to 520
	Lines 510 to 520
	Turns OFF the beep sound output and locks the front panel keys.

	Lines 560 to 760
	Lines 560 to 760
	Uses the FNCompen sub-program to measure the OPEN/SHORT/LOAD compensation data for all of the cha...

	Line 780
	Line 780
	Sets the measurement range to Nom.

	Lines 820 to 830
	Lines 820 to 830
	Sets the limit range designation method and reference value to Mode$ and Nom, respectively.

	Lines 840 to 870
	Lines 840 to 870
	Sets the lower limit values and upper limit values of BIN1 to BIN3 to L_lim(*) and U_Lim(*) respe...

	Lines 880 to 900
	Lines 880 to 900
	Turns OFF BIN4 to BIN9.

	Lines 910 to 920
	Lines 910 to 920
	Sets the lower limit value and upper limit value of the secondary parameter limit range to L_lim_...

	Lines 940 to 960
	Lines 940 to 960
	Sets the ON/OFF state of the AUX BIN function, the ON/OFF state of the Low C reject function, and...

	Line 970
	Line 970
	Turns ON the comparator function.

	Lines 1010 to 1020
	Lines 1010 to 1020
	Sets the trigger mode to the external trigger and turns ON the trigger system successive startup.

	Lines 1060 to 1090
	Lines 1060 to 1090
	Turns ON the BIN count function and clears the count values.

	Lines 1130 to 1140
	Lines 1130 to 1140
	Sets the instrument to generate an SRQ when measurement is finished and clears the status byte re...

	Lines 1180 to 1190
	Lines 1180 to 1190
	Sets the number of measurements to be fed into the data buffer to 4 and sets the instrument to fe...

	Line 1200
	Line 1200
	Sets the data transfer format to the binary format.

	Lines 1220 to 1530
	Lines 1220 to 1530
	Repeats the following procedures the number of times equivalent to Max_meas.

	Lines 1550 to 1660
	Lines 1550 to 1660
	Reads out the BIN count values for each channel and displays them.


	Example 9�3 Scanning measurement (meas_scn.bas)
	Example 9�3 Scanning measurement (meas_scn.bas)
	Sample program:Title:Scanning measurement;Sample program:File name:meas_scn.bas;meas_scn.bas
	Program(sample):Title:Scanning measurement;Program(sample):File name:meas_scn.bas
	10 DIM Pri$[9],Sec$[9],Mode$[9],Aux$[9],Meas_time$[9],Low_c_rej$[9]



	10� Command Reference
	10� Command Reference
	This chapter provides the GPIB command reference for the Agilent 4288A. Each command is fully des...
	This chapter provides the GPIB command reference for the Agilent 4288A. Each command is fully des...

	Notational conventions in this command reference
	Notational conventions in this command reference
	GPIB command:Command reference:Notational conventions
	This section describes the conventions used in the descriptions of the commands listed in this ch...
	Syntax
	Syntax
	The section under the heading “Syntax” describes the syntax used to send the command from the ext...
	If there are several parameters, the separator between adjacent parameters is a comma (,). An ell...
	You can omit the lowercase letters in syntax. For example, “:CALibration:CABLe” can be shortened ...
	The symbols used in the syntax are defined as follows:
	For example, “:APER SHOR,” “:SENS:FIMP:APERTURE:MODE LONG,” are valid for the syntax given below.
	Syntax
	[:SENSe][:FIMPedance]:APERture[:MODE] {SHORt|LONG}

	Description
	Description
	The section under the heading “Description” describes how to use the command or the operation whe...

	Parameters
	Parameters
	Parameter:GPIB command
	The section under the heading “Parameters” describes the necessary parameters when sending the co...
	For a value-type parameter denoted with “MAX or MIN can be used,” you can use MAX (or MAXIMUM) an...

	Query response
	Query response
	The section under the heading “Query response” describes the data format read out when query (rea...
	Each readout parameter is enclosed with { } symbols. If there are several items within { } separa...
	When several parameters are read out, they are separated with a comma (,). An ellipsis (…) betwee...
	<newline><^END> after the parameters is the program message terminator.

	Related commands
	Related commands
	The section under the heading “Related commands” lists other commands associated with the current...

	Equivalent key sequence
	Equivalent key sequence
	Front panel key:GPIB command vs. key;GPIB command vs. front panel key
	The section under the heading “Equivalent key sequence” shows the operational procedure of the fr...
	[Key]
	[Key]
	[Key]
	[Key]

	Indicates the hardkey whose key label is Key.

	[Blue]
	[Blue]
	[Blue]

	Indicates that you press the blue shift key to activate the shift function (2nd function printed ...

	[Key]
	[Key]
	[Key]

	Indicates a series of key operations in which you press the




	IEEE Common Commands
	IEEE Common Commands
	GPIB command:Command reference:IEEE common commands
	This section describes the IEEE common commands.
	*CLS
	*CLS
	GPIB command:*CLS
	Clear:Error queue;Reset:Error queue
	Clear:Status register;Reset:Status register;Initialization:Status register
	Syntax
	*CLS
	Description
	Clears the following. (No query)
	Equivalent key sequence
	No equivalent key is available on the front panel.

	*ESE
	*ESE
	GPIB command:*ESE
	Standard Event Status Register:Set Enable Register
	Syntax
	*ESE <numeric>
	*ESE?
	Description
	Sets the value of the Standard Event Status Enable Register.
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	<numeric>


	<表本文>
	<表の行>
	Description
	Setup value of the register

	<表の行>
	Range
	0 to 255

	<表の行>
	Initial value
	0

	<表の行>
	Resolution
	1



	If the specified parameter is out of the allowable setup range, the result of bitwise AND with 25...
	Query response
	{numeric}<newline><^END>
	Related commands
	*SRE on page�127
	*SRE on page�127

	Equivalent key sequence
	No equivalent key is available on the front panel.

	*ESR?
	*ESR?
	GPIB command:*ESR?
	Standard Event Status Register:Read out
	Syntax
	*ESR?
	Description
	Reads out the value of the Standard Event Status Register. Executing this command clears the regi...
	Query response
	{numeric}<newline><^END>
	Equivalent key sequence
	No equivalent key is available on the front panel.

	*IDN?
	*IDN?
	GPIB command:*IDN?
	Product information;Firmware(F/W) version;Serial number:GPIB command
	Syntax
	*IDN?
	Description
	Reads out the product information (manufacturer, model number, serial number, and firmware versio...
	Query response
	{string 1},{string 2},{string 3},{string 4}<newline><^END>
	Readout data is as follows:
	{string 1}
	{string 1}
	{string 1}
	Manufacturer. Agilent Technologies is always read out.

	{string 2}
	{string 2}
	Model number. 4288A is always read out.

	{string 3}
	{string 3}
	10-digit serial number (example: JP1KH00101).

	{string 4}
	{string 4}
	Firmware version number (example: 01.00).


	Equivalent key sequence
	[Config]
	[Config]


	*OPC
	*OPC
	GPIB command:*OPC
	Syntax
	*OPC
	Description
	Sets the OPC bit (bit 0) of the Standard Event Status Register at the completion of all pending o...
	Equivalent key sequence
	No equivalent key is available on the front panel.

	*OPC?
	*OPC?
	GPIB command:*OPC?
	Syntax
	*OPC?
	Description
	1 is read out at the completion of all pending operations. (Query only)
	Query response
	{1}<newline><^END>
	Equivalent key sequence
	No equivalent key is available on the front panel.

	*OPT?
	*OPT?
	GPIB command:*OPT?
	Syntax
	*OPT?
	Description
	Reads out the identification number of an option installed in the 4288A. (Query only)
	Query response
	{numeric}<newline><^END>
	If there is no installed option, 0 is read out.
	Equivalent key sequence
	[Config]
	[Config]


	*RCL
	*RCL
	GPIB command:*RCL
	Recall:GPIB command
	Syntax
	*RCL <numeric>
	Description
	Recalls the instrument setups saved in the register of the specified number on EEPROM. For detail...
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	<numeric>


	<表本文>
	<表の行>
	Description
	Specified number

	<表の行>
	Range
	0 to 9

	<表の行>
	Resolution
	1



	If the specified parameter is out of the allowable setup range, an error occurs.
	Related commands
	*SAV on page�127
	*SAV on page�127

	Equivalent key sequence
	[Rcl]
	[Rcl]


	*RST
	*RST
	GPIB command:*RST
	Preset;Reset:Instrument setting;Initialization:Instrument setting
	Syntax
	*RST
	Description
	Resets the instrument to the preset state.
	The preset state is different from that when resetting is done using the
	Related commands
	:SYST:PRES on page�193
	:SYST:PRES on page�193

	:INIT:CONT on page�183
	:INIT:CONT on page�183

	Equivalent key sequence
	No equivalent key is available on the front panel.

	*SAV
	*SAV
	GPIB command:*SAV
	Save:GPIB command
	Syntax
	*SAV <numeric>
	Description
	Saves the instrument setups to the register of the specified number on EEPROM. For details of sav...
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	<numeric>


	<表本文>
	<表の行>
	Description
	Specified number

	<表の行>
	Range
	0 to 9

	<表の行>
	Resolution
	1



	If the specified parameter is out of the allowable setup range, an error occurs.
	Related commands
	*RCL on page�126
	*RCL on page�126

	Equivalent key sequence
	[Save]
	[Save]


	*SRE
	*SRE
	GPIB command:*SRE
	Service Request Enable Register:Set
	Syntax
	*SRE <numeric>
	*SRE?
	Description
	Sets the value of the Service Request Enable Register.
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	<numeric>


	<表本文>
	<表の行>
	Description
	Setup value of the register

	<表の行>
	Range
	0 to 255

	<表の行>
	Initial value
	0

	<表の行>
	Resolution
	1



	If the specified parameter is out of the allowable setup range, the result of bitwise AND with 25...
	Query response
	{numeric}<newline><^END>
	Related commands
	*ESE on page�124
	*ESE on page�124

	:STAT:OPER:ENAB on page�189
	:STAT:OPER:ENAB on page�189

	Equivalent key sequence
	No equivalent key is available on the front panel.

	*STB?
	*STB?
	GPIB command:*STB?
	Status Byte Register:Read out
	Syntax
	*STB?
	Description
	Reads out the value of the Status Byte Register. (Query only)
	Query response
	{numeric}<newline><^END>
	Equivalent key sequence
	No equivalent key is available on the front panel.

	*TRG
	*TRG
	GPIB command:*TRG
	Syntax
	*TRG
	Description
	If the trigger source is set to GPIB (set to BUS with the (
	The transfer format of data read out with this command conforms to the setup of the
	NOTE Although this command does not have “?”, query response is given.
	NOTE Although this command does not have “?”, query response is given.

	Query response
	It is the same as that of the
	Related commands
	:FETC? on page�181
	:FETC? on page�181

	:TRIG:SOUR on page�196
	:TRIG:SOUR on page�196

	:FORM on page�182
	:FORM on page�182

	Equivalent key sequence
	No equivalent key is available on the front panel.

	*TST?
	*TST?
	GPIB command:*TST?
	Syntax
	*TST?
	Description
	Executes the self-test consisting of the following items and reads out the result. (Query only)
	<表>
	Table 10�1 Self-test Items
	<表ヘッダ>
	<表の行>
	Test item
	Test description
	Error code


	<表本文>
	<表の行>
	RAM
	Verifies that the RAM data bus is connected correctly and there is no faulty memory cell.
	1

	<表の行>
	Boot ROM
	Verifies that the checksum of Boot ROM is correct.
	2

	<表の行>
	Flash ROM
	Verifies that the checksum of Flash ROM is correct.
	4

	<表の行>
	Calibration data
	Verifies that the checksum of the calibration data in the EEPROM (Factory Calibration Data) is co...
	8

	<表の行>
	Compensation data
	Verifies that the checksum of the compensation data in the EEPROM is correct. Even if the test fa...
	16

	<表の行>
	A/D converter
	Verifies that the board ID of the A/D converter operates normally.
	32

	<表の行>
	Backup RAM
	Verifies that the instrument setting value in the backup memory (RAM) is correct. Even if the tes...
	64



	Query response
	{numeric}<newline><^END>
	The readout data is the sum of the error codes of failed tests. If no error has occurred, 0 is re...
	Related commands
	:SYST:TEST? on page�194
	:SYST:TEST? on page�194

	Equivalent key sequence
	[Config]
	[Config]


	*WAI
	*WAI
	GPIB command:*WAI
	Syntax
	*WAI
	Description
	Waits until all commands sent before this command are executed. (No query)
	Equivalent key sequence
	No equivalent key is available on the front panel.


	4288A GPIB Commands
	4288A GPIB Commands
	GPIB command:Command reference:4288A GPIB command
	This section describes the GPIB commands of the 4288A.
	:ABOR
	:ABOR
	GPIB command:\:ABORt
	Syntax
	:ABORt
	Description
	Resets the trigger system and places the trigger sequence in the idle state.
	If the trigger system is set to start up successively (ON is specified with the
	For details on the trigger system, refer to
	Related commands
	:INIT on page�183
	:INIT on page�183

	:INIT:CONT on page�183
	:INIT:CONT on page�183

	Equivalent key sequence
	No equivalent key is available on the front panel.

	:APER
	:APER
	GPIB command:\[\:SENSe\]\[\:FIMPedance\]\:APERture\[\:MODE\][GPIB command:\:SENSe\:FIMPedance\:APERt
	Syntax
	[:SENSe][:FIMPedance]:APERture[:MODE] {SHORt|LONG}
	[:SENSe][:FIMPedance]:APERture[:MODE]?
	Description
	Selects the measurement time (integral time) mode.
	For information on the specific measurement time of each mode, see “Specification and Supplementa...
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	SHORt (initial value)
	Specifies the short mode.

	<表の行>
	LONG
	Specifies the long mode.



	Query response
	{SHOR|LONG}<newline><^END>
	Equivalent key sequence
	[Meas Time]
	[Meas Time]


	:AVER
	:AVER
	GPIB command:\[\:SENSe\]\:AVERage\[\:STATe\][GPIB command:\:SENSe\:AVERage\:STATe]
	Syntax
	[:SENSe]:AVERage[:STATe] {ON|OFF|1|0}
	[:SENSe]:AVERage[:STATe]?
	Description
	Turns ON/OFF the averaging function.
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	ON or 1 (initial value)
	Turns ON the averaging function.

	<表の行>
	OFF or 0
	Turns OFF the averaging function.



	Query response
	{1|0}<newline><^END>
	Related commands
	:AVER:COUN on page�132
	:AVER:COUN on page�132

	Equivalent key sequence
	[Average]
	[Average]

	NOTE You cannot turn ON/OFF the averaging function directly by using the front panel keys. Settin...
	NOTE You cannot turn ON/OFF the averaging function directly by using the front panel keys. Settin...


	:AVER:COUN
	:AVER:COUN
	GPIB command:\[\:SENSe\]\:AVERage\:COUNt[GPIB command:\:SENSe\:AVERage\:COUNt]
	Syntax
	[:SENSe]:AVERage:COUNt <numeric>
	[:SENSe]:AVERage:COUNt?
	Description
	Sets the averaging count of the measured value for the averaging function.
	Unlike setting the averaging count with the front panel keys, using this command to set the avera...
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	<numeric>


	<表本文>
	<表の行>
	Description
	Averaging count

	<表の行>
	Range
	1 to 256

	<表の行>
	Initial value
	1

	<表の行>
	Resolution
	1



	If the specified parameter is out of the allowable setup range, the minimum value (if the lower l...
	MAX or MIN can be used to specify the parameters.
	Query response
	{numeric}<newline><^END>
	Related commands
	:AVER on page�131
	:AVER on page�131

	Equivalent key sequence
	[Average]
	[Average]


	:CAL:CABL
	:CAL:CABL
	GPIB command:\:CALibration\:CABLe
	Syntax
	:CALibration:CABLe <numeric>
	:CALibration:CABLe?
	Description
	Sets the measurement cable length.
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	<numeric>


	<表本文>
	<表の行>
	Description
	Desired cable length

	<表の行>
	Range
	0 to 2

	<表の行>
	Initial value
	0

	<表の行>
	Unit
	m (meter)

	<表の行>
	Resolution
	1



	If the specified parameter is out of the allowable setup range, the minimum value (if the lower l...
	MAX or MIN can be used to specify the parameters.
	Query response
	{numeric}<newline><^END>
	Equivalent key sequence
	[Cable]
	[Cable]


	:CALC:COMP
	:CALC:COMP
	GPIB command:\:CALCulate\:COMParator\[\:STATe\][GPIB command:\:CALCulate\:COMParator\:STATe]
	Syntax
	:CALCulate:COMParator[:STATe] {ON|OFF|1|0}
	:CALCulate:COMParator[:STATe]?
	Description
	Turns ON/OFF the comparator function.
	This setup is interlocked with the ON/OFF state of the signal output of the handler interface.
	NOTE Changing the measurement parameter will automatically turn off this function. To avoid this,...
	NOTE Changing the measurement parameter will automatically turn off this function. To avoid this,...

	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	ON or 1
	Turns ON the comparator function.

	<表の行>
	OFF or 0 (initial value)
	Turns OFF the comparator function.



	Query response
	{1|0}<newline><^END>
	Related commands
	:CALC1:FORM on page�147
	:CALC1:FORM on page�147

	:CALC2:FORM on page�150
	:CALC2:FORM on page�150

	Equivalent key sequence
	[Comprtr]
	[Comprtr]


	:CALC:COMP:AUXB
	:CALC:COMP:AUXB
	GPIB command:\:CALCulate\:COMParator\:AUXBin
	Syntax
	:CALCulate:COMParator:AUXBin {ON|OFF|1|0}
	:CALCulate:COMParator:AUXBin?
	Description
	Turns ON/OFF the AUX_BIN function for sorting of the comparator function.
	Depending on the ON/OFF state of the AUX_BIN function, the following difference occurs in the sor...
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	ON or 1
	Turns ON the AUX_BIN function.

	<表の行>
	OFF or 0 (initial value)
	Turns OFF the AUX_BIN function.



	Query response
	{1|0}<newline><^END>
	Equivalent key sequence
	[Comprtr]
	[Comprtr]


	:CALC:COMP:BEEP
	:CALC:COMP:BEEP
	GPIB command:\:CALCulate\:COMParator\:BEEPer\[\:STATe\][GPIB command:\:CALCulate\:COMParator\:BEEPer
	Syntax
	:CALCulate:COMParator:BEEPer[:STATe] {ON|OFF|1|0}
	:CALCulate:COMParator:BEEPer[:STATe]?
	Description
	Turns ON/OFF the beep output.
	If you turn off the beep output, the beep sound is not produced, regardless of the sorting result...
	This command has the same function as the
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	ON or 1 (initial value)
	Turns ON the beep output.

	<表の行>
	OFF or 0
	Turns OFF the beep output.



	Query response
	{1|0}<newline><^END>
	Related commands
	:SYST:BEEP:STAT on page�191
	:SYST:BEEP:STAT on page�191

	Equivalent key sequence
	[Config]
	[Config]


	:CALC:COMP:BEEP:COND
	:CALC:COMP:BEEP:COND
	GPIB command:\:CALCulate\:COMParator\:BEEPer\:CONDition
	Syntax
	:CALCulate:COMParator:BEEPer:CONDition {FAIL|PASS}
	:CALCulate:COMParator:BEEPer:CONDition?
	Description
	Sets the condition for producing a beep sound: when sorting with the comparator fails (sorts into...
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	FAIL (initial value)
	Instructs the instrument to beep when the sorting fails.

	<表の行>
	PASS
	Instructs the instrument to beep when the sorting pass.



	Query response
	{FAIL|PASS}<newline><^END>
	Related commands
	:CALC:COMP:BEEP on page�135
	:CALC:COMP:BEEP on page�135

	Equivalent key sequence
	[Config]
	[Config]


	:CALC:COMP:CLE
	:CALC:COMP:CLE
	GPIB command:\:CALCulate\:COMParator\:CLEar
	Syntax
	:CALCulate:COMParator:CLEar
	Description
	Clears the ON/OFF state and range of every limit range (BIN1 to BIN9, the limit range for the sec...
	Equivalent key sequence
	[Comprtr]
	[Comprtr]


	:CALC:COMP:COUN
	:CALC:COMP:COUN
	GPIB command:\:CALCulate\:COMParator\:COUNt\[\:STATe\][GPIB command:\:CALCulate\:COMParator\:COUNt\:
	Syntax
	:CALCulate:COMParator:COUNt[:STATe] {ON|OFF|1|0}
	:CALCulate:COMParator:COUNt[:STATe]?
	Description
	Turns ON/OFF the BIN counter function of the comparator function.
	If you turn on this function, the number of DUTs sorted into each BIN based on the comparator sor...
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	ON or 1
	Turns ON the BIN counter function.

	<表の行>
	OFF or 0 (initial value)
	Turns OFF the BIN counter function.



	Query response
	{1|0}<newline><^END>
	Related commands
	:CALC:COMP:COUN:CLE on page�137
	:CALC:COMP:COUN:CLE on page�137

	:CALC:COMP:COUN:DATA? on page�138
	:CALC:COMP:COUN:DATA? on page�138

	:CALC:COMP:COUN:OVLD? on page�140
	:CALC:COMP:COUN:OVLD? on page�140

	:CALC:COMP:COUN:MULT:DATA? on page�139
	:CALC:COMP:COUN:MULT:DATA? on page�139

	:CALC:COMP:COUN:MULT:OVLD? on page�140
	:CALC:COMP:COUN:MULT:OVLD? on page�140

	Equivalent key sequence
	[Comprtr]
	[Comprtr]


	:CALC:COMP:COUN:CLE
	:CALC:COMP:COUN:CLE
	GPIB command:\:CALCulate\:COMParator\:COUNt\:CLEar
	Syntax
	:CALCulate:COMParator:COUNt:CLEar
	Description
	Clears the count value of each BIN (resets it to 0) for the BIN counter function of the comparato...
	Equivalent key sequence
	[Comprtr]
	[Comprtr]


	:CALC:COMP:COUN:DATA?
	:CALC:COMP:COUN:DATA?
	GPIB command:\:CALCulate\:COMParator\:COUNt\:DATA?
	Syntax
	:CALCulate:COMParator:COUNt:DATA?
	Description
	Reads out each count value of BIN1 to BIN9, OUT_OF_BINS, and AUX_BIN of the BIN counter function.
	Reads out all BIN count values regardless of the ON/OFF state of each BIN (set with the
	Query response
	{numeric 1},…,{numeric 11}<newline><^END>
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	{numeric 1}
	The count value of BIN1.

	<表の行>
	{numeric 2}
	The count value of BIN2.

	<表の行>
	{numeric 3}
	The count value of BIN3.

	<表の行>
	{numeric 4}
	The count value of BIN4.

	<表の行>
	{numeric 5}
	The count value of BIN5.

	<表の行>
	{numeric 6}
	The count value of BIN6.

	<表の行>
	{numeric 7}
	The count value of BIN7.

	<表の行>
	{numeric 8}
	The count value of BIN8.

	<表の行>
	{numeric 9}
	The count value of BIN9.

	<表の行>
	{numeric 10}
	The count value of OUT_OF_BINS.

	<表の行>
	{numeric 11}
	The count value of AUX_BIN.



	Related commands
	:CALC:COMP:COUN:OVLD? on page�140
	:CALC:COMP:COUN:OVLD? on page�140

	:CALC:COMP:COUN on page�137
	:CALC:COMP:COUN on page�137

	:CALC:COMP:COUN:CLE on page�137
	:CALC:COMP:COUN:CLE on page�137

	:CALC:COMP:COUN:MULT:DATA? on page�139
	:CALC:COMP:COUN:MULT:DATA? on page�139

	:CALC:COMP on page�134
	:CALC:COMP on page�134

	:CALC:COMP:PRIM:BIN{1-9}:STAT on page�143
	:CALC:COMP:PRIM:BIN{1-9}:STAT on page�143

	Equivalent key sequence
	No equivalent key is available on the front panel.

	:CALC:COMP:COUN:MULT:DATA?
	:CALC:COMP:COUN:MULT:DATA?
	GPIB command:\:CALCulate\:COMParator\:COUNt\:MULTi\:DATA?
	Syntax
	:CALCulate:COMParator:COUNt:MULTi:DATA?
	Description
	Reads out each count value of BIN1 to BIN9, OUT_OF_BINS, and AUX_BIN of the selected channel.
	When the multi-compensation function is tuned off, reads out normal count values (common value fo...
	Reads out all BIN count values regardless of the ON/OFF state of each BIN (set with the
	Query response
	{numeric 1},…,{numeric 11}<newline><^END>
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	{numeric 1}
	The count value of BIN1 of selected channel.

	<表の行>
	{numeric 2}
	The count value of BIN2 of selected channel.

	<表の行>
	{numeric 3}
	The count value of BIN3 of selected channel.

	<表の行>
	{numeric 4}
	The count value of BIN4 of selected channel.

	<表の行>
	{numeric 5}
	The count value of BIN5 of selected channel.

	<表の行>
	{numeric 6}
	The count value of BIN6 of selected channel.

	<表の行>
	{numeric 7}
	The count value of BIN7 of selected channel.

	<表の行>
	{numeric 8}
	The count value of BIN8 of selected channel.

	<表の行>
	{numeric 9}
	The count value of BIN9 of selected channel.

	<表の行>
	{numeric 10}
	The count value of OUT_OF_BINS of selected channel.

	<表の行>
	{numeric 11}
	The count value of AUX_BIN of selected channel.



	Related commands
	:CALC:COMP:COUN:MULT:OVLD? on page�140
	:CALC:COMP:COUN:MULT:OVLD? on page�140

	:CORR:MULT on page�161
	:CORR:MULT on page�161

	:CALC:COMP:COUN on page�137
	:CALC:COMP:COUN on page�137

	:CALC:COMP:COUN:CLE on page�137
	:CALC:COMP:COUN:CLE on page�137

	:CALC:COMP:COUN:DATA? on page�138
	:CALC:COMP:COUN:DATA? on page�138

	:CALC:COMP on page�134
	:CALC:COMP on page�134

	:CALC:COMP:PRIM:BIN{1-9}:STAT on page�143
	:CALC:COMP:PRIM:BIN{1-9}:STAT on page�143

	Equivalent key sequence
	No equivalent key is available on the front panel.

	:CALC:COMP:COUN:MULT:OVLD?
	:CALC:COMP:COUN:MULT:OVLD?
	GPIB command:\:CALCulate\:COMParator\:COUNt\:MULTi\:OVLD?
	Syntax
	:CALCulate:COMParator:COUNt:MULTi:OVLD?
	Description
	Reads out the overload count value of the selected channel.
	When the multi-compensation function is tuned off, reads out normal count value (common value for...
	Query response
	{numeric}<newline><^END>
	Related commands
	:CALC:COMP:COUN:MULT:DATA? on page�139
	:CALC:COMP:COUN:MULT:DATA? on page�139

	:CORR:MULT on page�161
	:CORR:MULT on page�161

	:CALC:COMP:COUN on page�137
	:CALC:COMP:COUN on page�137

	:CALC:COMP:COUN:CLE on page�137
	:CALC:COMP:COUN:CLE on page�137

	:CALC:COMP on page�134
	:CALC:COMP on page�134

	Equivalent key sequence
	No equivalent key is available on the front panel.

	:CALC:COMP:COUN:OVLD?
	:CALC:COMP:COUN:OVLD?
	GPIB command:\:CALCulate\:COMParator\:COUNt\:OVLD?
	Syntax
	:CALCulate:COMParator:COUNt:OVLD?
	Description
	Reads out each overload count value. (Query only)
	Query response
	{numeric}<newline><^END>
	Related commands
	:CALC:COMP:COUN:DATA? on page�138
	:CALC:COMP:COUN:DATA? on page�138

	:CALC:COMP:COUN on page�137
	:CALC:COMP:COUN on page�137

	:CALC:COMP:COUN:CLE on page�137
	:CALC:COMP:COUN:CLE on page�137

	:CALC:COMP on page�134
	:CALC:COMP on page�134

	Equivalent key sequence
	No equivalent key is available on the front panel.

	:CALC:COMP:MODE
	:CALC:COMP:MODE
	GPIB command:\:CALCulate\:COMParator\:MODE
	Syntax
	:CALCulate:COMParator:MODE {ABS|DEV|PCNT}
	:CALCulate:COMParator:MODE?
	Description
	Determines how to specify the limit range of the primary parameter for the comparator function.
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	ABS (initial value)
	Specifies the limit border value in an absolute value (absolute mode).

	<表の行>
	DEV
	Specifies the border value relative to the reference value as an absolute value (absolute toleran...

	<表の行>
	PCNT
	Specifies the border value relative to the reference value as a percentage of the reference value...



	Query response
	{ABS|DEV|PCNT}<newline><^END>
	Related commands
	:CALC:COMP:PRIM:NOM on page�144
	:CALC:COMP:PRIM:NOM on page�144

	:CALC:COMP:PRIM:BIN{1-9} on page�142
	:CALC:COMP:PRIM:BIN{1-9} on page�142

	Equivalent key sequence
	[Comprtr]
	[Comprtr]


	:CALC:COMP:PRIM:BIN{1-9}
	:CALC:COMP:PRIM:BIN{1-9}
	GPIB command:\:CALCulate\:COMParator\:PRIMary\:BIN{1-9}
	Syntax
	:CALCulate:COMParator:PRIMary:BIN{1|2|3|4|5|6|7|8|9} <numeric 1>,<numeric 2>
	:CALCulate:COMParator:PRIMary:BIN{1|2|3|4|5|6|7|8|9}?
	Description
	Sets the limit ranges of BIN1 to BIN9 as the primary parameter used in the comparator function, d...
	This command only sets the limit range. To activate it, use the
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	<numeric 1>
	<numeric 2>


	<表本文>
	<表の行>
	Description
	The lower limit value of the limit range.
	The upper limit value of the limit range.

	<表の行>
	Range
	-999.999 to 999.999
	-999.999 to 999.999

	<表の行>
	Initial value
	0
	0

	<表の行>
	Unit
	F (farad) or % (percent)
	F (farad) or % (percent)



	If the specified parameter is out of the allowable setup range, the minimum value (if the lower l...
	MAX or MIN can be used to specify the parameters.
	Query response
	{numeric 1},{numeric 2}<newline><^END>
	Related commands
	:CALC:COMP:MODE on page�141
	:CALC:COMP:MODE on page�141

	:CALC:COMP:PRIM:BIN{1-9}:STAT on page�143
	:CALC:COMP:PRIM:BIN{1-9}:STAT on page�143

	:CALC:COMP:SEC:LIM on page�145
	:CALC:COMP:SEC:LIM on page�145

	:CALC:COMP on page�134
	:CALC:COMP on page�134

	Equivalent key sequence
	[Pri Low]
	[Pri Low]

	[Comprtr]
	[Comprtr]


	:CALC:COMP:PRIM:BIN{1-9}:STAT
	:CALC:COMP:PRIM:BIN{1-9}:STAT
	GPIB command:\:CALCulate\:COMParator\:PRIMary\:BIN{1-9}\:STATe
	Syntax
	:CALCulate:COMParator:PRIMary:BIN{1|2|3|4|5|6|7|8|9}:STATe {ON|OFF|1|0}
	:CALCulate:COMParator:PRIMary:BIN{1|2|3|4|5|6|7|8|9}:STATe?
	Description
	Turns ON/OFF BIN1 to BIN9 of the comparator function.
	Only BINs that you turn on using this command are used for the sorting judgment of the comparator...
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	ON or 1 (initial value of BIN1)
	Turns ON BIN.

	<表の行>
	OFF or 0 (initial value of BIN2 to BIN9)
	Turns OFF BIN.



	Query response
	{1|0}<newline><^END>
	Related commands
	:CALC:COMP:PRIM:BIN{1-9} on page�142
	:CALC:COMP:PRIM:BIN{1-9} on page�142

	:CALC:COMP:SEC:STAT on page�146
	:CALC:COMP:SEC:STAT on page�146

	:CALC:COMP on page�134
	:CALC:COMP on page�134

	Equivalent key sequence
	[Comprtr]
	[Comprtr]


	:CALC:COMP:PRIM:NOM
	:CALC:COMP:PRIM:NOM
	GPIB command:\:CALCulate\:COMParator\:PRIMary\:NOMinal
	Syntax
	:CALCulate:COMParator:PRIMary:NOMinal <numeric>
	:CALCulate:COMParator:PRIMary:NOMinal?
	Description
	Specifies the reference value used when specifying the primary parameter limit range for the comp...
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	<numeric>


	<表本文>
	<表の行>
	Description
	The reference value used when specifying the primary parameter limit range.

	<表の行>
	Range
	-999.999 to 999.999

	<表の行>
	Initial value
	0

	<表の行>
	Unit
	F (farad)



	If the specified parameter is out of the allowable setup range, the minimum value (if the lower l...
	MAX or MIN can be used to specify the parameters.
	Query response
	{numeric}<newline><^END>
	Related commands
	:CALC:COMP:MODE on page�141
	:CALC:COMP:MODE on page�141

	:CALC:COMP:PRIM:BIN{1-9} on page�142
	:CALC:COMP:PRIM:BIN{1-9} on page�142

	Equivalent key sequence
	[Comprtr]
	[Comprtr]


	:CALC:COMP:SEC:LIM
	:CALC:COMP:SEC:LIM
	GPIB command:\:CALCulate\:COMParator\:SECondary\:LIMit
	Syntax
	:CALCulate:COMParator:SECondary:LIMit <numeric 1>,<numeric 2>
	:CALCulate:COMParator:SECondary:LIMit?
	Description
	Sets the limit range for the secondary parameter used in the comparator function.
	This command only sets the limit range. To activate the set limit range, use the
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	<numeric 1>
	<numeric 2>


	<表本文>
	<表の行>
	Description
	The lower limit value of the limit range.
	The upper limit value of the limit range.

	<表の行>
	Range
	-99.9999E9 to 99.9999E9
	-99.9999E9 to 99.9999E9

	<表の行>
	Initial value
	0
	0

	<表の行>
	Unit
	Depends on the type of parameter.
	Depends on the type of parameter.



	If the specified parameter is out of the allowable setup range, the minimum value (if the lower l...
	MAX or MIN can be used to specify the parameters.
	Query response
	{numeric 1},{numeric 2}<newline><^END>
	Related commands
	:CALC:COMP:SEC:STAT on page�146
	:CALC:COMP:SEC:STAT on page�146

	:CALC:COMP:PRIM:BIN{1-9} on page�142
	:CALC:COMP:PRIM:BIN{1-9} on page�142

	:CALC:COMP on page�134
	:CALC:COMP on page�134

	Equivalent key sequence
	[Sec Low]
	[Sec Low]

	[Comprtr]
	[Comprtr]


	:CALC:COMP:SEC:STAT
	:CALC:COMP:SEC:STAT
	GPIB command:\:CALCulate\:COMParator\:SECondary\:STATe
	Syntax
	:CALCulate:COMParator:SECondary:STATe {ON|OFF|1|0}
	:CALCulate:COMParator:SECondary:STATe?
	Description
	Sets whether to enable sorting judgment for the measurement result of the secondary parameter whe...
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	ON or 1 (initial value)
	Enables sorting judgment for the measurement result of the secondary parameter.

	<表の行>
	OFF or 0
	Disables sorting judgment for the measurement result of the secondary parameter.



	Query response
	{1|0}<newline><^END>
	Related commands
	:CALC:COMP:SEC:LIM on page�145
	:CALC:COMP:SEC:LIM on page�145

	:CALC:COMP:PRIM:BIN{1-9}:STAT on page�143
	:CALC:COMP:PRIM:BIN{1-9}:STAT on page�143

	:CALC:COMP on page�134
	:CALC:COMP on page�134

	Equivalent key sequence
	[Comprtr]
	[Comprtr]


	:CALC1:FORM
	:CALC1:FORM
	GPIB command:\:CALCulate1\:FORMat
	Syntax
	:CALCulate1:FORMat {CP|CS}
	:CALCulate1:FORMat?
	Description
	Specifies the primary parameter to be measured.
	When the secondary parameter has been set to G or RP and the primary parameter is set to CS, the ...
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	CP (initial value)
	Specifies the capacitance value measured using the parallel equivalent circuit model for the prim...

	<表の行>
	CS
	Specifies the capacitance value measured using the series equivalent circuit model for the primar...



	Query response
	{CP|CS}<newline><^END>
	Related commands
	:CALC2:FORM on page�150
	:CALC2:FORM on page�150

	Equivalent key sequence
	[Meas Prmtr]
	[Meas Prmtr]


	:CALC1:MATH:EXPR:CAT?
	:CALC1:MATH:EXPR:CAT?
	GPIB command:\:CALCulate1\:MATH\:EXPRession\:CATalog?
	Syntax
	:CALCulate1:MATH:EXPRession:CATalog?
	Description
	Reads out available parameters used when executing the command to specify the expression of the p...
	Query response
	DEV,PCNT<newline><^END> (fixed)
	Related commands
	:CALC1:MATH:EXPR:NAME on page�148
	:CALC1:MATH:EXPR:NAME on page�148

	Equivalent key sequence
	No equivalent key is available on the front panel.

	:CALC1:MATH:EXPR:NAME
	:CALC1:MATH:EXPR:NAME
	GPIB command:\:CALCulate1\:MATH\:EXPRession\:NAME
	Syntax
	:CALCulate1:MATH:EXPRession:NAME {DEV|PCNT}
	:CALCulate1:MATH:EXPRession:NAME?
	Description
	Specifies the expression of the primary parameter used when displaying the measurement result in ...
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	DEV (initial value)
	Displays the result in the difference between the measurement value and the reference value (meas...

	<表の行>
	PCNT
	Displays the difference between the measurement value and the reference value*1 in a percentage t...



	Query response
	{DEV|PCNT}<newline><^END>
	Related commands
	:CALC1:MATH:STAT on page�149
	:CALC1:MATH:STAT on page�149

	:CALC2:MATH:EXPR:NAME on page�151
	:CALC2:MATH:EXPR:NAME on page�151

	:DATA {REF1|REF2} on page�172
	:DATA {REF1|REF2} on page�172

	Equivalent key sequence
	[D Mode]
	[D Mode]


	:CALC1:MATH:STAT
	:CALC1:MATH:STAT
	GPIB command:\:CALCulate1\:MATH\:STATe
	Syntax
	:CALCulate1:MATH:STATe {ON|OFF|1|0}
	:CALCulate1:MATH:STATe?
	Description
	Determines whether to use the function (deviation measurement mode) that displays the primary par...
	NOTE Changing any of the measurement parameters will automatically disable this function. To avoi...
	NOTE Changing any of the measurement parameters will automatically disable this function. To avoi...

	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	ON or 1
	Enables the deviation measurement mode.

	<表の行>
	OFF or 0 (initial value)
	Disables the deviation measurement mode (in other words, displays the measurement result in an ab...



	Query response
	{1|0}<newline><^END>
	Related commands
	:CALC1:MATH:EXPR:NAME on page�148
	:CALC1:MATH:EXPR:NAME on page�148

	:CALC1:FORM on page�147
	:CALC1:FORM on page�147

	:CALC2:FORM on page�150
	:CALC2:FORM on page�150

	:CALC2:MATH:STAT on page�152
	:CALC2:MATH:STAT on page�152

	Equivalent key sequence
	[D Mode]
	[D Mode]


	:CALC2:FORM
	:CALC2:FORM
	GPIB command:\:CALCulate2\:FORMat
	Syntax
	:CALCulate2:FORMat {D|Q|G|RP|RS}
	:CALCulate2:FORMat?
	Description
	Specifies the secondary parameter to be measured.
	If the primary parameter has been set to CP and the secondary parameter is set to RS, the primary...
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	D (initial value)
	Specifies the dissipation factor as the secondary parameter.

	<表の行>
	Q
	Specifies the quality factor (inverse value of D) as the secondary parameter.

	<表の行>
	G
	Specifies the equivalent parallel conductance measured using the parallel equivalent circuit mode...

	<表の行>
	RP
	Specifies the equivalent parallel resistance measured using the parallel equivalent circuit model...

	<表の行>
	RS
	Specifies the equivalent series resistance measured using the series equivalent circuit model as ...



	Query response
	{D|Q|G|RP|RS}<newline><^END>
	Related commands
	:CALC1:FORM on page�147
	:CALC1:FORM on page�147

	Equivalent key sequence
	[Meas Prmtr]
	[Meas Prmtr]


	:CALC2:MATH:EXPR:CAT?
	:CALC2:MATH:EXPR:CAT?
	GPIB command:\:CALCulate2\:MATH\:EXPRession\:CATalog?
	Syntax
	:CALCulate2:MATH:EXPRession:CATalog?
	Description
	Reads out available parameters used when executing the command to specify the expression of the s...
	Query response
	DEV,PCNT<newline><^END> (fixed)
	Related commands
	:CALC2:MATH:EXPR:NAME on page�151
	:CALC2:MATH:EXPR:NAME on page�151

	Equivalent key sequence
	No equivalent key is available on the front panel.

	:CALC2:MATH:EXPR:NAME
	:CALC2:MATH:EXPR:NAME
	GPIB command:\:CALCulate2\:MATH\:EXPRession\:NAME
	Syntax
	:CALCulate2:MATH:EXPRession:NAME {DEV|PCNT}
	:CALCulate2:MATH:EXPRession:NAME?
	Description
	Specifies the expression of the secondary parameter used when displaying the measurement result i...
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	DEV (initial value)
	Displays the result as the difference between the measurement value and the reference value (meas...

	<表の行>
	PCNT
	Displays the difference between the measurement value and the reference value*1 as a percentage o...



	Query response
	{DEV|PCNT}<newline><^END>
	Related commands
	:CALC2:MATH:STAT on page�152
	:CALC2:MATH:STAT on page�152

	:CALC1:MATH:EXPR:NAME on page�148
	:CALC1:MATH:EXPR:NAME on page�148

	:DATA {REF1|REF2} on page�172
	:DATA {REF1|REF2} on page�172

	Equivalent key sequence
	[D Mode]
	[D Mode]


	:CALC2:MATH:STAT
	:CALC2:MATH:STAT
	GPIB command:\:CALCulate2\:MATH\:STATe
	Syntax
	:CALCulate2:MATH:STATe {ON|OFF|1|0}
	:CALCulate2:MATH:STATe?
	Description
	Determines whether to use the function (deviation measurement mode) that displays the secondary p...
	NOTE Changing any of the measurement parameters will automatically disable this function. To avoi...
	NOTE Changing any of the measurement parameters will automatically disable this function. To avoi...

	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	ON or 1
	Enables the deviation measurement mode.

	<表の行>
	OFF or 0 (initial value)
	Disables the deviation measurement mode (i.e., displays the measurement result as an absolute val...



	Query response
	{1|0}<newline><^END>
	Related commands
	:CALC2:MATH:EXPR:NAME on page�151
	:CALC2:MATH:EXPR:NAME on page�151

	:CALC1:FORM on page�147
	:CALC1:FORM on page�147

	:CALC2:FORM on page�150
	:CALC2:FORM on page�150

	:CALC1:MATH:STAT on page�149
	:CALC1:MATH:STAT on page�149

	Equivalent key sequence
	[D Mode]
	[D Mode]


	:CALC3:MATH:STAT
	:CALC3:MATH:STAT
	GPIB command:\:CALCulate3\:MATH\:STATe
	Syntax
	:CALCulate3:MATH:STATe {ON|OFF|1|0}
	:CALCulate3:MATH:STATe?
	Description
	Determines whether to use the monitor function of the current flowing through the DUT during meas...
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	ON or 1
	Enables the current monitor function.

	<表の行>
	OFF or 0 (initial value)
	Disables the current monitor function.



	Query response
	{1|0}<newline><^END>
	Related commands
	:CALC4:MATH:STAT on page�153
	:CALC4:MATH:STAT on page�153

	Equivalent key sequence
	[Level Mon]
	[Level Mon]


	:CALC4:MATH:STAT
	:CALC4:MATH:STAT
	GPIB command:\:CALCulate4\:MATH\:STATe
	Syntax
	:CALCulate4:MATH:STATe {ON|OFF|1|0}
	:CALCulate4:MATH:STATe?
	Description
	Determines whether to use the monitor function of the voltage applied to the DUT during measurement.
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	ON or 1
	Enables the voltage monitor function.

	<表の行>
	OFF or 0 (initial value)
	Disables the voltage monitor function.



	Query response
	{1|0}<newline><^END>
	Related commands
	:CALC3:MATH:STAT on page�153
	:CALC3:MATH:STAT on page�153

	Equivalent key sequence
	[Level Mon]
	[Level Mon]


	:CORR:CKIT:STAN1:FORM
	:CORR:CKIT:STAN1:FORM
	GPIB command:\[\:SENSe\]\:CORRection\:CKIT\:STANdard1\:FORMat[GPIB command:\:SENSe\:CORRection\:CKIT
	Syntax
	[:SENSe]:CORRection:CKIT:STANdard1:FORMat {GB|CPG}
	[:SENSe]:CORRection:CKIT:STANdard1:FORMat?
	Description
	Sets the parameter types of the OPEN compensation data.
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	GB (initial value)
	Specifies G as the primary parameter and B as the secondary parameter.

	<表の行>
	CPG
	Specifies CP as the primary parameter and G as the secondary parameter.



	Query response
	{GB|CPG}<newline><^END>
	Related commands
	:CORR:DATA on page�158
	:CORR:DATA on page�158

	Equivalent key sequence
	[Open]
	[Open]


	:CORR:CKIT:STAN2:FORM
	:CORR:CKIT:STAN2:FORM
	GPIB command:\[\:SENSe\]\:CORRection\:CKIT\:STANdard2\:FORMat[GPIB command:\:SENSe\:CORRection\:CKIT
	Syntax
	[:SENSe]:CORRection:CKIT:STANdard2:FORMat {RX|LSRS}
	[:SENSe]:CORRection:CKIT:STANdard2:FORMat?
	Description
	Sets the parameter types of the SHORT compensation data.
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	RX (initial value)
	Specifies R as the primary parameter and X as the secondary parameter.

	<表の行>
	LSRS
	Specifies Ls as the primary parameter and Rs as the secondary parameter.



	Query response
	{GB|CPG}<newline><^END>
	Related commands
	:CORR:DATA on page�158
	:CORR:DATA on page�158

	Equivalent key sequence
	[Short]
	[Short]


	:CORR:CKIT:STAN3
	:CORR:CKIT:STAN3
	GPIB command:\[\:SENSe\]\:CORRection\:CKIT\:STANdard3[GPIB command:\:SENSe\:CORRection\:CKIT\:STANda
	Syntax
	[:SENSe]:CORRection:CKIT:STANdard3 <numeric 1>,<numeric 2>
	[:SENSe]:CORRection:CKIT:STANdard3?
	Description
	Defines the values of the LOAD compensation standard for the parameters you specify by using the
	These are set as the standard values for the measurement frequency when executing the command (se...
	When using the multi-compensation function (set to ON with the
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	<numeric 1>
	<numeric 2>


	<表本文>
	<表の行>
	Description
	Value of the primary parameter.
	Value of the secondary parameter.

	<表の行>
	Range
	-999.999 to 999.999
	-99.9999E9 to 99.9999E9

	<表の行>
	Initial value
	100E-9
	0

	<表の行>
	Unit
	F (farad)
	Depends on the type of parameter.



	If the specified parameter is out of the allowable setup range, the minimum value (if the lower l...
	MAX or MIN can be used to specify the parameters.
	Query response
	{numeric 1},{numeric 2}<newline><^END>
	Related commands
	:CORR:LOAD on page�160
	:CORR:LOAD on page�160

	:CORR:CKIT:STAN3:FORM on page�156
	:CORR:CKIT:STAN3:FORM on page�156

	:CORR:MULT on page�161
	:CORR:MULT on page�161

	:CORR:MULT:CHAN on page�161
	:CORR:MULT:CHAN on page�161

	:CORR:MULT:CKIT:STAN3 on page�162
	:CORR:MULT:CKIT:STAN3 on page�162

	Equivalent key sequence
	[Load]
	[Load]


	:CORR:CKIT:STAN3:FORM
	:CORR:CKIT:STAN3:FORM
	GPIB command:\[\:SENSe\]\:CORRection\:CKIT\:STANdard3\:FORMat[GPIB command:\:SENSe\:CORRection\:CKIT
	Syntax
	[:SENSe]:CORRection:CKIT:STANdard3:FORMat {CPD|CPQ|CPG|CPRP|CSD|CSQ|CSRS}
	[:SENSe]:CORRection:CKIT:STANdard3:FORMat?
	Description
	Sets the types of parameters used to define the standard for LOAD compensation.
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	CPD (initial value)
	Specifies CP as the primary parameter, D as the secondary parameter.

	<表の行>
	CPQ
	Specifies CP as the primary parameter, Q as the secondary parameter.

	<表の行>
	CPG
	Specifies CP as the primary parameter, G as the secondary parameter.

	<表の行>
	CPRP
	Specifies CP as the primary parameter, RP as the secondary parameter.

	<表の行>
	CSD
	Specifies CS as the primary parameter, D as the secondary parameter.

	<表の行>
	CSQ
	Specifies CS as the primary parameter, Q as the secondary parameter.

	<表の行>
	CSRS
	Specifies CS as the primary parameter, RS as the secondary parameter.



	For details on CP and CS, refer to
	Query response
	{CPD|CPQ|CPG|CPRP|CSD|CSQ|CSRS}<newline><^END>
	Related commands
	:CORR:CKIT:STAN3 on page�155
	:CORR:CKIT:STAN3 on page�155

	Equivalent key sequence
	[Load]
	[Load]


	:CORR:COLL
	:CORR:COLL
	GPIB command:\[\:SENSe\]\:CORRection\:COLLect\[\:ACQuire\][GPIB command:\:SENSe\:CORRection\:COLLect
	Syntax
	[:SENSe]:CORRection:COLLect[:ACQuire] {STANdard1|STANdard2|STANdard3}
	Description
	Measures the compensation data for OPEN/SHORT/LOAD compensation and turns on the compensation fun...
	These compensation data are measured for the measurement frequency used in executing the command ...
	When using the multi-compensation function (set to ON with the
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	STANdard1
	Specifies the OPEN compensation.

	<表の行>
	STANdard2
	Specifies the SHORT compensation.

	<表の行>
	STANdard3
	Specifies the LOAD compensation.



	Related commands
	:CORR:OPEN on page�165
	:CORR:OPEN on page�165

	:CORR:SHOR on page�165
	:CORR:SHOR on page�165

	:CORR:LOAD on page�160
	:CORR:LOAD on page�160

	:CORR:MULT on page�161
	:CORR:MULT on page�161

	:CORR:MULT:CHAN on page�161
	:CORR:MULT:CHAN on page�161

	Equivalent key sequence
	[Open]
	[Open]

	[Short]
	[Short]

	[Load]
	[Load]


	:CORR:DATA
	:CORR:DATA
	GPIB command:\[\:SENSe\]\:CORRection\:DATA[GPIB command:\:SENSe\:CORRection\:DATA]
	Syntax
	[:SENSe]:CORRection:DATA {STANdard1|STANdard2|STANdard3},<numeric 1>,<numeric 2>
	[:SENSe]:CORRection:DATA? {STANdard1|STANdard2|STANdard3}
	Description
	Sets the compensation data for OPEN/SHORT/LOAD compensation.
	These compensation data are measured for the measurement frequency used in executing the command ...
	When using the multi-compensation function (set to ON with the
	To activate the set compensation data, use the
	The transfer format of data read out with this command conforms to the setup of the
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Parameter�1: {STANdard1|STANdard2|STANdard3}


	<表本文>
	<表の行>
	STANdard1
	Sets or reads out the data for OPEN compensation.

	<表の行>
	STANdard2
	Sets or reads out the data for SHORT compensation.

	<表の行>
	STANdard3
	Sets or reads out the data for LOAD compensation.



	• When specifying STANdard1 as parameter 1:
	• When specifying STANdard1 as parameter 1:
	• When specifying STANdard2 as parameter 1:
	• When specifying STANdard3 as parameter 1:

	In any case, if the specified parameter is out of the allowable setup range, the minimum value (i...
	MAX or MIN can be used to specify parameter 2 and parameter 3.
	Query response
	{numeric 1},{numeric 2}<newline><^END>
	Related commands
	:CORR:OPEN on page�165
	:CORR:OPEN on page�165

	:CORR:SHOR on page�165
	:CORR:SHOR on page�165

	:CORR:LOAD on page�160
	:CORR:LOAD on page�160

	:CORR:MULT on page�161
	:CORR:MULT on page�161

	:CORR:MULT:CHAN on page�161
	:CORR:MULT:CHAN on page�161

	:CORR:CKIT:STAN1:FORM on page�154
	:CORR:CKIT:STAN1:FORM on page�154

	:CORR:CKIT:STAN2:FORM on page�154
	:CORR:CKIT:STAN2:FORM on page�154

	:CORR:CKIT:STAN3:FORM on page�156
	:CORR:CKIT:STAN3:FORM on page�156

	:FORM on page�182
	:FORM on page�182

	Equivalent key sequence
	[Open]
	[Open]

	[Short]
	[Short]

	[Load]
	[Load]

	You can only check the setup values. You cannot set them.

	:CORR:LOAD
	:CORR:LOAD
	GPIB command:\[\:SENSe\]\:CORRection\:LOAD\[\:STATe\][GPIB command:\:SENSe\:CORRection\:LOAD\:STATe]
	Syntax
	[:SENSe]:CORRection:LOAD[:STATe] {ON|OFF|1|0}
	[:SENSe]:CORRection:LOAD[:STATe]?
	Description
	Turns ON/OFF the LOAD compensation function.
	With the LOAD compensation set to ON, if you change the cable length (set with the
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	ON or 1
	Turns ON the LOAD compensation.

	<表の行>
	OFF or 0 (initial value)
	Turns OFF the LOAD compensation.



	Query response
	{1|0}<newline><^END>
	Related commands
	:CAL:CABL on page�133
	:CAL:CABL on page�133

	:SYST:FSH on page�192
	:SYST:FSH on page�192

	:CORR:COLL on page�157
	:CORR:COLL on page�157

	Equivalent key sequence
	[Load]
	[Load]


	:CORR:MULT
	:CORR:MULT
	GPIB command:\[\:SENSe\]\:CORRection\:MULTiple\[\:STATe\][GPIB command:\:SENSe\:CORRection\:MULTiple
	Syntax
	[:SENSe]:CORRection:MULTiple[:STATe] {ON|OFF|1|0}
	[:SENSe]:CORRection:MULTiple[:STATe]?
	Description
	Turns ON/OFF the multi-compensation function.
	This setup is interlocked with the ON/OFF state of the signal output of the scanner interface.
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	ON or 1
	Turns ON the multi-compensation function.

	<表の行>
	OFF or 0 (initial value)
	Turns OFF the multi-compensation function.



	Query response
	{1|0}<newline><^END>
	Equivalent key sequence
	[Scanner]
	[Scanner]


	:CORR:MULT:CHAN
	:CORR:MULT:CHAN
	GPIB command:\[\:SENSe\]\:CORRection\:MULTiple\:CHANnel[GPIB command:\:SENSe\:CORRection\:MULTiple\:
	Syntax
	[:SENSe]:CORRection:MULTiple:CHANnel <numeric>
	[:SENSe]:CORRection:MULTiple:CHANnel?
	Description
	Specifies a channel number used in the multi-compensation function.
	You can also specify the channel number via the scanner interface. Note that a channel number spe...
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	<numeric>


	<表本文>
	<表の行>
	Description
	The desired channel number.

	<表の行>
	Range
	0 to 63

	<表の行>
	Initial value
	0

	<表の行>
	Resolution
	1



	If the specified parameter is out of the allowable setup range, an error occurs.
	MAX or MIN can be used to specify the parameters.
	Query response
	{numeric}<newline><^END>
	Equivalent key sequence
	[Scanner]
	[Scanner]


	:CORR:MULT:CKIT:STAN3
	:CORR:MULT:CKIT:STAN3
	GPIB command:\[\:SENSe\]\:CORRection\:MULTiple\:CKIT\:STANdard3\[\:STATe\][GPIB command:\:SENSe\:COR
	Syntax
	[:SENSe]:CORRection:MULTiple:CKIT:STANdard3[:STATe] {ON|OFF|1|0}
	[:SENSe]:CORRection:MULTiple:CKIT:STANdard3[:STATe]?
	Description
	Determines whether to define the standard values for LOAD compensation for each channel individua...
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	ON or 1
	Enables channel-by-channel value definition.

	<表の行>
	OFF or 0 (initial value)
	Disables channel-by-channel value definition (defines the same values for all channels).



	Query response
	{1|0}<newline><^END>
	Related commands
	:CORR:MULT on page�161
	:CORR:MULT on page�161

	:CORR:CKIT:STAN3 on page�155
	:CORR:CKIT:STAN3 on page�155

	Equivalent key sequence
	[Scanner]
	[Scanner]


	:CORR:OFFS
	:CORR:OFFS
	GPIB command:\[\:SENSe\]\:CORRection\:OFFSet\[\:STATe\][GPIB command:\:SENSe\:CORRection\:OFFSet\:ST
	Syntax
	[:SENSe]:CORRection:OFFSet[:STATe] {ON|OFF|1|0}
	[:SENSe]:CORRection:OFFSet[:STATe]?
	Description
	Turns ON/OFF the offset compensation function.
	NOTE Changing this parameter will automatically turn off this function. To avoid this, you have t...
	NOTE Changing this parameter will automatically turn off this function. To avoid this, you have t...

	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	ON or 1
	Turns ON the offset compensation function.

	<表の行>
	OFF or 0 (initial value)
	Turns OFF the offset compensation function.



	Query response
	{1|0}<newline><^END>
	Related commands
	:CORR:OFFS:DATA on page�164
	:CORR:OFFS:DATA on page�164

	:CALC1:FORM on page�147
	:CALC1:FORM on page�147

	:CALC2:FORM on page�150
	:CALC2:FORM on page�150

	Equivalent key sequence
	[Offset]
	[Offset]


	:CORR:OFFS:DATA
	:CORR:OFFS:DATA
	GPIB command:\[\:SENSe\]\:CORRection\:OFFSet\:DATA\][GPIB command:\:SENSe\:CORRection\:OFFSet\:DATA]
	Syntax
	[:SENSe]:CORRection:OFFSet:DATA <numeric 1>,<numeric 2>
	[:SENSe]:CORRection:OFFSet:DATA?
	Description
	Sets the compensation values for the primary parameter and secondary parameter used in the offset...
	These compensation data are measured for the measurement frequency used in executing the command ...
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	<numeric 1>
	<numeric 2>


	<表本文>
	<表の行>
	Description
	The offset compensation value for the primary parameter.
	The offset compensation value for the secondary parameter.

	<表の行>
	Range
	-999.999 to 999.999
	-99.9999E9 to 99.9999E9

	<表の行>
	Initial value
	0
	0

	<表の行>
	Unit
	F (farad)
	Depends on the setup of the secondary parameter.



	If the specified parameter is out of the allowable setup range, the minimum value (if the lower l...
	MAX or MIN can be used to specify the parameters.
	Query response
	{numeric 1},{numeric 2}<newline><^END>
	Related commands
	:CORR:OFFS on page�163
	:CORR:OFFS on page�163

	Equivalent key sequence
	[Offset]
	[Offset]


	:CORR:OPEN
	:CORR:OPEN
	GPIB command:\[\:SENSe\]\:CORRection\:OPEN\[\:STATe\][GPIB command:\:SENSe\:CORRection\:OPEN\:STATe]
	Syntax
	[:SENSe]:CORRection:OPEN[:STATe] {ON|OFF|1|0}
	[:SENSe]:CORRection:OPEN[:STATe]?
	Description
	Turns ON/OFF the OPEN compensation.
	With the OPEN compensation set to ON, if you change the cable length (set with the
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	ON or 1
	Turns ON the OPEN compensation.

	<表の行>
	OFF or 0 (initial value)
	Turns OFF the OPEN compensation.



	Query response
	{1|0}<newline><^END>
	Related commands
	:CAL:CABL on page�133
	:CAL:CABL on page�133

	:SYST:FSH on page�192
	:SYST:FSH on page�192

	:CORR:COLL on page�157
	:CORR:COLL on page�157

	Equivalent key sequence
	[Open]
	[Open]


	:CORR:SHOR
	:CORR:SHOR
	GPIB command:\[\:SENSe\]\:CORRection\:SHORT\[\:STATe\][GPIB command:\:SENSe\:CORRection\:SHORT\:STAT
	Syntax
	[:SENSe]:CORRection:SHORt[:STATe] {ON|OFF|1|0}
	[:SENSe]:CORRection:SHORt[:STATe]?
	Description
	Turns ON/OFF the SHORT compensation.
	With the SHORT compensation set to ON, if you change the cable length (set with the
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	ON or 1
	Turns ON the SHORT compensation.

	<表の行>
	OFF or 0 (initial value)
	Turns OFF the SHORT compensation.



	Query response
	{1|0}<newline><^END>
	Related commands
	:CAL:CABL on page�133
	:CAL:CABL on page�133

	:SYST:FSH on page�192
	:SYST:FSH on page�192

	:CORR:COLL on page�157
	:CORR:COLL on page�157

	Equivalent key sequence
	[Short]
	[Short]


	:CREJ
	:CREJ
	GPIB command:\[\:SENSe\]\[\:FIMPedance\]\:CREJect\[\:STATe\][GPIB command:\:SENSe\:FIMPedance\:CREJe
	Syntax
	[:SENSe][:FIMPedance]:CREJect[:STATe] {ON|OFF|1|0}
	[:SENSe][:FIMPedance]:CREJect[:STATe]?
	Description
	Enables/disables the Low C reject function.
	When you enable the Low C reject function, if the measured value of the primary parameter (Cp or ...
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	ON or 1
	Enables the Low C reject function.

	<表の行>
	OFF or 0 (initial value)
	Disables the Low C reject function.



	Query response
	{1|0}<newline><^END>
	Related commands
	:CREJ:LIM on page�167
	:CREJ:LIM on page�167

	Equivalent key sequence
	[Low C Rej]
	[Low C Rej]


	:CREJ:LIM
	:CREJ:LIM
	GPIB command:\[\:SENSe\]\[\:FIMPedance\]\:CREJect\:LIMit[GPIB command:\:SENSe\:FIMPedance\:CREJect\:
	Syntax
	[:SENSe][:FIMPedance]:CREJect:LIMit <numeric>
	[:SENSe][:FIMPedance]:CREJect:LIMit
	Description
	Sets the boundary value (percentage of the measurement range) within the detection range of Low C...
	• When in auto-range mode (ON has been specified with the
	• When in auto-range mode (ON has been specified with the
	• When in auto-range mode (ON has been specified with the
	When the measurement frequency is in the 1 kHz: 100E-12 F (100 pF) range
	When the measurement frequency is in the 1 MHz: 1E-12 F (1 pF) range

	• When in the fixed range mode (OFF has been specified with the
	• When in the fixed range mode (OFF has been specified with the
	The selected measurement range


	For example, if you make a measurement with the range fixed to the 1 mF range and specify 1%, Low...
	For information on the screen display, GPIB output, and so on when Low C is detected, refer to
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	<numeric>


	<表本文>
	<表の行>
	Description
	Boundary value

	<表の行>
	Range
	0 to 10

	<表の行>
	Initial value
	0

	<表の行>
	Unit
	% (percent)



	If the specified parameter is out of the allowable setup range, the minimum value (if the lower l...
	MAX or MIN can be used to specify the parameters.
	Query response
	{numeric}<newline><^END>
	Related commands
	:CREJ on page�166
	:CREJ on page�166

	:RANG on page�184
	:RANG on page�184

	:RANG:AUTO on page�185
	:RANG:AUTO on page�185

	Equivalent key sequence
	[Low C Rej]
	[Low C Rej]


	:DATA
	:DATA
	GPIB command:\:DATA\[\:DATA\][GPIB command:\:DATA\:DATA]
	The function of this command when executed varies depending on the 1st parameter specified as sho...
	<表>
	<表ヘッダ>
	<表の行>
	1st parameter
	1st parameter

	Function
	Function



	<表本文>
	<表の行>
	BUF1, BUF2 or BUF3
	BUF1, BUF2 or BUF3

	Reads out data in data buffer 1, data buffer 2, or data buffer 3. For details, refer to :DATA? {B...
	Reads out data in data buffer 1, data buffer 2, or data buffer 3. For details, refer to


	<表の行>
	IMON or VMON
	IMON or VMON

	Reads out the measured value of the current monitor or voltage monitor. For details, refer to :DA...
	Reads out the measured value of the current monitor or voltage monitor. For details, refer to


	<表の行>
	REF1 or REF2
	REF1 or REF2

	Sets or reads out the reference value of the primary parameter or secondary parameter used in the...
	Sets or reads out the reference value of the primary parameter or secondary parameter used in the...




	:DATA? {BUF1|BUF2|BUF3}
	:DATA? {BUF1|BUF2|BUF3}
	GPIB command:\:DATA\[\:DATA\]:\:DATA\[\:DATA\]? {BUF1|BUF2}[GPIB command:\:DATA\:DATA:\:DATA\:DATA?
	Syntax
	:DATA[:DATA]? {BUF1|BUF2|BUF3}
	Description
	Reads out data in data buffer 1, data buffer 2 or data buffer 3. Executing this command rewinds t...
	The transfer format of data read out with this command conforms to the setup made with the
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	BUF1
	BUF1

	Reads out data in data buffer 1.
	Reads out data in data buffer 1.


	<表の行>
	BUF2
	BUF2

	Reads out data in data buffer 2.
	Reads out data in data buffer 2.


	<表の行>
	BUF3
	BUF3

	Reads out data in data buffer 3.
	Reads out data in data buffer 3.




	Query response
	When specifying BUF1 or BUF2 as parameter
	When specifying BUF1 or BUF2 as parameter
	{numeric 1},{numeric 2},{numeric 3},…,{numeric (N¥3)}<newline><^END>
	The N sets of measurement data (a data set consists of the measurement status, measured value, an...
	Where N is the number of measurement points specified with the

	When specifying BUF3 as parameter (Comparator: OFF)
	When specifying BUF3 as parameter (Comparator: OFF)
	{numeric 1},{numeric 2},{numeric 3},…,{numeric (N¥3)}<newline><^END>
	The N sets of measurement data (a data set consists of the measurement status, measured value, an...
	Where N is the number of measurement points specified with the

	When specifying BUF3 as parameter (Comparator: ON)
	When specifying BUF3 as parameter (Comparator: ON)
	{numeric 1},{numeric 2},{numeric 3},{numeric 4},…,{numeric (N¥4)}<newline><^END>
	The N sets of measurement data (a data set consists of the measurement status, measured value, an...
	Where N is the number of measurement points specified with the

	Related commands
	:DATA:FEED on page�173
	:DATA:FEED on page�173

	:DATA:FEED:CONT on page�174
	:DATA:FEED:CONT on page�174

	:DATA:POIN on page�175
	:DATA:POIN on page�175

	:FETC? on page�181
	:FETC? on page�181

	:FORM on page�182
	:FORM on page�182

	Equivalent key sequence
	No equivalent key can be used on the front panel.

	:DATA? {IMON|VMON}
	:DATA? {IMON|VMON}
	GPIB command:\:DATA\[\:DATA\]:\:DATA\[\:DATA\]? {IMON|VMON}[GPIB command:\:DATA\:DATA:\:DATA\:DATA?
	Syntax
	:DATA[:DATA]? {IMON|VMON}
	Description
	Reads out the current monitor value or voltage monitor value of the measured signal. If the monit...
	The transfer format of data read out with this command conforms to the setup made with the
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	IMON
	IMON

	Reads out the current monitor.
	Reads out the current monitor.


	<表の行>
	VMON
	VMON

	Reads out the voltage monitor.
	Reads out the voltage monitor.




	Query response
	{numeric}<newline><^END>
	Related commands
	:CALC3:MATH:STAT on page�153
	:CALC3:MATH:STAT on page�153

	:CALC4:MATH:STAT on page�153
	:CALC4:MATH:STAT on page�153

	:FORM on page�182
	:FORM on page�182

	Equivalent key sequence
	No equivalent key is available on the front panel.

	:DATA {REF1|REF2}
	:DATA {REF1|REF2}
	GPIB command:\:DATA\[\:DATA\]:\:DATA\[\:DATA\]? {REF1|REF2}[GPIB command:\:DATA\:DATA:\:DATA\:DATA?
	Syntax
	:DATA[:DATA] {REF1|REF2},<numeric>
	:DATA[:DATA]? {REF1|REF2}
	Description
	Sets the reference value used in the deviation measurement mode for the primary parameter or seco...
	The transfer format of data read out with this command conforms to the setup made with the
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	REF1
	Sets or reads out the reference value for the primary parameter used in the deviation measurement...

	<表の行>
	REF2
	REF2

	Sets or reads out the reference value for the secondary parameter used in the deviation measureme...
	Sets or reads out the reference value for the secondary parameter used in the deviation measureme...




	<表>
	<表ヘッダ>
	<表の行>
	<numeric>


	<表本文>
	<表の行>
	Description
	Reference value used in the deviation measurement mode

	<表の行>
	Range
	-999.99 to 999.99 (for REF1) -99.999E9 to 99.999E9 (for REF2)

	<表の行>
	Initial value
	0

	<表の行>
	Unit
	Depends on the type of parameter.



	If the specified parameter is out of the allowable setup range, the minimum value (if the lower l...
	MAX or MIN can be used to specify the parameters.
	Query response
	{numeric}<newline><^END>
	Related commands
	:CALC1:MATH:STAT on page�149
	:CALC1:MATH:STAT on page�149

	:CALC2:MATH:STAT on page�152
	:CALC2:MATH:STAT on page�152

	:FORM on page�182
	:FORM on page�182

	Equivalent key sequence
	No equivalent key is available on the front panel.


	:DATA:FEED
	:DATA:FEED
	GPIB command:\:DATA\:FEED
	Syntax
	:DATA:FEED {BUF1|BUF2},{"CALCulate1"|"CALCulate2"|""}
	:DATA:FEED? {BUF1|BUF2}
	Description
	Selects the measurement data fed into data buffer 1 or data buffer 2 from the following: primary ...
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	BUF1
	Specifies data buffer 1, to which the {“CALCulate1”|”CALCulate2”|””} setting is applied or reads ...

	<表の行>
	BUF2
	Specifies data buffer 2, to which the {“CALCulate1”|”CALCulate2“|””} setting is applied. Or reads...



	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	“CALCulate1”
	Specifies the primary parameter as the measurement data fed into the data buffer specified with {...

	<表の行>
	“CALCulate2”
	Specifies the secondary parameter as the measurement data fed into the data buffer specified with...

	<表の行>
	““ (initial value)
	Does not feed the measurement data into the data buffer specified with {BUF1|BUF2}.



	Query response
	{"CALCulate1"|"CALCulate2"|""}<newline><^END>
	Related commands
	:DATA:FEED:CONT on page�174
	:DATA:FEED:CONT on page�174

	:DATA:POIN on page�175
	:DATA:POIN on page�175

	Equivalent key sequence
	No equivalent key is available on the front panel.

	:DATA:FEED:CONT
	:DATA:FEED:CONT
	GPIB command:\:DATA\:FEED\:CONTrol
	Syntax
	:DATA:FEED:CONTrol {BUF1|BUF2|BUF3},{ALWays|NEVer}
	:DATA:FEED:CONTrol? {BUF1|BUF2|BUF3}
	Description
	Determines whether to feed the measurement data into data buffer 1, data buffer 2, or data buffer 3.
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	BUF1
	Specifies data buffer 1 as the buffer to which the {ALWays|NEVer} setup is applied or reads out t...

	<表の行>
	BUF2
	Specifies data buffer 2 as the buffer to which the {ALWays|NEVer} setup is applied or reads out t...

	<表の行>
	BUF3
	Specifies data buffer 3 as the buffer to which the {ALWays|NEVer} setup is applied or reads out t...



	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	ALWays
	Feeds the measurement data into the data buffer specified with {BUF1|BUF2|BUF3} each time a measu...

	<表の行>
	NEVer (initial value)
	Does not feed the measurement data into the data buffer specified with {BUF1|BUF2|BUF3}.



	Query response
	{ALW|NEV}<newline><^END>
	Related commands
	:DATA:FEED on page�173
	:DATA:FEED on page�173

	:DATA:POIN on page�175
	:DATA:POIN on page�175

	Equivalent key sequence
	No equivalent key is available on the front panel.

	:DATA:POIN
	:DATA:POIN
	GPIB command:\:DATA\:POINts
	Syntax
	:DATA:POINts {BUF1|BUF2|BUF3},<numeric>
	:DATA:POINts? {BUF1|BUF2|BUF3}
	Description
	Specifies the size of data buffer 1, data buffer 2, or data buffer 3 in number of measurements. E...
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	BUF1
	Specifies data buffer 1 as the buffer to which the <numeric> setup is applied or reads out the se...

	<表の行>
	BUF2
	Specifies data buffer 2 as the buffer to which the <numeric> setup is applied or reads out the se...

	<表の行>
	BUF3
	Specifies data buffer 3 as the buffer to which the <numeric> setup is applied or reads out the se...



	<表>
	<表ヘッダ>
	<表の行>
	<numeric>


	<表本文>
	<表の行>
	Description
	Number of measurements for the data buffer specified with {BUF1|BUF2|BUF3}

	<表の行>
	Range
	Data buffer 1: 1 to 200���������������������������������������������������������������� Data buff...

	<表の行>
	Initial value
	Data buffer 1: 200���������������������������������������������������������������������� Data buf...

	<表の行>
	Resolution
	1



	If the specified parameter is out of the allowable setup range, the minimum value (if the lower l...
	MAX or MIN can be used to specify the parameters.
	Query response
	{numeric}<newline><^END>
	Related commands
	:DATA:FEED on page�173
	:DATA:FEED on page�173

	:DATA:FEED:CONT on page�174
	:DATA:FEED:CONT on page�174

	Equivalent key sequence
	No equivalent key is available on the front panel.

	:DISP
	:DISP
	GPIB command:\:DISPlay\[\:WINDow\]\[\:STATe\][GPIB command:\:DISPlay\:WINDow\:STATe]
	Syntax
	:DISPlay[:WINDow][:STATe] {ON|OFF|1|0}
	:DISPlay[:WINDow][:STATe]?
	Description
	Enables/disables the display of the measurement result.
	If you disables the display, “DISP OFF” is always displayed on the screen.
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	ON or 1 (initial value)
	Enables the display.

	<表の行>
	OFF or 0
	Disables the display.



	Query response
	{1|0}<newline><^END>
	Equivalent key sequence
	[Disp Mode]
	[Disp Mode]


	:DISP:TEXT1:DIG
	:DISP:TEXT1:DIG
	GPIB command:\:DISPlay\[\:WINDow\]\:TEXT1\[\:DATA\]\:DIGit[GPIB command:\:DISPlay\:WINDow\:TEXT1\:DA
	Syntax
	:DISPlay[:WINDow]:TEXT1[:DATA]:DIGit <numeric>
	:DISPlay[:WINDow]:TEXT1[:DATA]:DIGit?
	Description
	Specifies the number of displayed digits for both the primary and secondary parameters.
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	<numeric>


	<表本文>
	<表の行>
	Description
	Number of displayed digits for the primary/secondary parameter

	<表の行>
	Range
	4 to 6

	<表の行>
	Initial value
	6

	<表の行>
	Unit
	Digit

	<表の行>
	Resolution
	1



	If the specified parameter is out of the allowable setup range, the minimum value (if the lower l...
	MAX or MIN can be used to specify the parameters.
	Query response
	{numeric}<newline><^END>
	Equivalent key sequence
	[Disp Mode]
	[Disp Mode]


	:DISP:TEXT1:FMSD
	:DISP:TEXT1:FMSD
	GPIB command:\:DISPlay\[\:WINDow\]\:TEXT1\[\:DATA\]\:FMSD\[\:STATe\][GPIB command:\:DISPlay\:WINDow\
	Syntax
	:DISPlay[:WINDow]:TEXT1[:DATA]:FMSD[:STATe] {ON|OFF|1|0}
	:DISPlay[:WINDow]:TEXT1[:DATA]:FMSD[:STATe]?
	Description
	Determines whether to use the fixed point display when displaying both the primary and secondary ...
	• When displaying deviation as a percentage in the deviation measurement mode.
	• When displaying deviation as a percentage in the deviation measurement mode.
	• When displaying the results of D and Q of the secondary parameter.

	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	ON or 1
	Specifies the fixed point display.

	<表の行>
	OFF or 0 (initial value)
	Specifies the floating point display.



	Query response
	{1|0}<newline><^END>
	Related commands
	:DISP:TEXT1:FMSD:DATA on page�178
	:DISP:TEXT1:FMSD:DATA on page�178

	:CALC1:MATH:EXPR:NAME on page�148
	:CALC1:MATH:EXPR:NAME on page�148

	:CALC1:MATH:STAT on page�149
	:CALC1:MATH:STAT on page�149

	:CALC2:MATH:EXPR:NAME on page�151
	:CALC2:MATH:EXPR:NAME on page�151

	:CALC2:MATH:STAT on page�152
	:CALC2:MATH:STAT on page�152

	Equivalent key sequence
	[Disp Mode]
	[Disp Mode]


	:DISP:TEXT1:FMSD:DATA
	:DISP:TEXT1:FMSD:DATA
	GPIB command:\:DISPlay\[\:WINDow\]\:TEXT1\[\:DATA\]\:FMSD\:DATA[GPIB command:\:DISPlay\:WINDow\:TEXT
	Syntax
	:DISPlay[:WINDow]:TEXT1[:DATA]:FMSD:DATA <numeric 1>,<numeric 2>
	:DISPlay[:WINDow]:TEXT1[:DATA]:FMSD:DATA?
	Description
	Sets the value of the highest digit when displaying both the primary and secondary parameters in ...
	• Deviation is displayed as a percentage in the deviation measurement mode.
	• Deviation is displayed as a percentage in the deviation measurement mode.
	• The resulting D and Q of the secondary parameter is displayed.

	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	<numeric 1>
	<numeric 2>


	<表本文>
	<表の行>
	Description
	The value of the highest digit of the primary parameter.
	The value of the highest digit of the secondary parameter.

	<表の行>
	Range
	1E-12, 10E-12, 100E-12, 1E-9, 10E-9, 100E-9, 1E-6, 10E-6, 100E-6 (only the 9 points listed above)
	1E-6, 10E-6, 100E-6, 1E-3, 10E-3, 100E-3, 1, 10, 100, 1E3, 10E3, 100E3, 1E6, 10E6, 100E6 (only th...

	<表の行>
	Initial value
	1E-9
	1



	If one of the settable values is not specified for the parameter, the minimum possible value, whi...
	MAX or MIN can be used to specify the parameters.
	Query response
	{numeric 1},{numeric 2}<newline><^END>
	Related commands
	:DISP:TEXT1:FMSD on page�177
	:DISP:TEXT1:FMSD on page�177

	:CALC1:MATH:EXPR:NAME on page�148
	:CALC1:MATH:EXPR:NAME on page�148

	:CALC1:MATH:STAT on page�149
	:CALC1:MATH:STAT on page�149

	:CALC2:MATH:EXPR:NAME on page�151
	:CALC2:MATH:EXPR:NAME on page�151

	:CALC2:MATH:STAT on page�152
	:CALC2:MATH:STAT on page�152

	Equivalent key sequence
	[Disp Mode]
	[Disp Mode]


	:DISP:TEXT2:PAGE
	:DISP:TEXT2:PAGE
	GPIB command:\:DISPlay\[\:WINDow\]\:TEXT2\:PAGE[GPIB command:\:DISPlay\:WINDow\:TEXT2\:PAGE]
	Syntax
	:DISPlay[:WINDow]:TEXT2:PAGE <numeric>
	:DISPlay[:WINDow]:TEXT2:PAGE?
	Description
	Selects the page number of the instrument setup display area located on the right of the display....
	<表>
	<表ヘッダ>
	<表の行>
	Page number
	Description of displayed item


	<表本文>
	<表の行>
	1
	Measurement frequency and measurement signal level.

	<表の行>
	2
	Averaging count and cable length.

	<表の行>
	3
	Measurement range and Trigger delay time.

	<表の行>
	4
	Voltage/current monitor value of the measurement signal.

	<表の行>
	5
	5

	Load standard definition method (Single/Multi) and the selected channel number of the multi-compe...
	Load standard definition method (Single/Multi) and the selected channel number of the multi-compe...


	<表の行>
	6
	Handler output (comparator result).

	<表の行>
	7
	Lower and Upper limits of BIN1.

	<表の行>
	8
	Lower and Upper limits of BIN2.

	<表の行>
	9
	Lower and Upper limits of BIN3.

	<表の行>
	10
	Lower and Upper limits of BIN4.

	<表の行>
	11
	Lower and Upper limits of BIN5.

	<表の行>
	12
	Lower and Upper limits of BIN6.

	<表の行>
	13
	Lower and Upper limits of BIN7.

	<表の行>
	14
	Lower and Upper limits of BIN8.

	<表の行>
	15
	Lower and Upper limits of BIN9.

	<表の行>
	16
	Lower and Upper limits of the secondary parameter.

	<表の行>
	17
	Limit modes and reference values for BIN1 to BIN9.

	<表の行>
	18
	18

	On/off state of the AUX BIN function.
	On/off state of the AUX BIN function.


	<表の行>
	19
	19

	Count values of BIN1 and BIN2.
	Count values of BIN1 and BIN2.


	<表の行>
	20
	20

	Count values of BIN3 and BIN4.
	Count values of BIN3 and BIN4.


	<表の行>
	21
	21

	Count values of BIN5 and BIN6.
	Count values of BIN5 and BIN6.


	<表の行>
	22
	22

	Count values of BIN7 and BIN8.
	Count values of BIN7 and BIN8.


	<表の行>
	23
	23

	Count values of BIN9 and AUX BIN.
	Count values of BIN9 and AUX BIN.


	<表の行>
	24
	24

	Count values of OUT OF BINS and OVLD.
	Count values of OUT OF BINS and OVLD.


	<表の行>
	25
	OPEN compensation data (primary parameter)

	<表の行>
	26
	OPEN compensation data (secondary parameter)

	<表の行>
	27
	SHORT compensation data (primary parameter)

	<表の行>
	28
	SHORT compensation data (secondary parameter)

	<表の行>
	29
	LOAD compensation data (primary parameter)

	<表の行>
	30
	LOAD compensation data (secondary parameter)

	<表の行>
	31
	LOAD compensation standard definition value (primary parameter)

	<表の行>
	32
	LOAD compensation standard definition value (secondary parameter)

	<表の行>
	33
	OFFSET compensation data (primary parameter)

	<表の行>
	34
	OFFSET compensation data (secondary parameter)



	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	<numeric>


	<表本文>
	<表の行>
	Description
	Page number

	<表の行>
	Range
	1 to 34

	<表の行>
	Initial value
	1

	<表の行>
	Resolution
	1



	If the specified parameter is out of the allowable setup range, the minimum value (if the lower l...
	MAX or MIN can be used to specify the parameters.
	Query response
	{numeric}<newline><^END>
	Equivalent key sequence
	[Show Setting]
	[Show Setting]


	:FETC?
	:FETC?
	GPIB command:\:FETCh?
	Syntax
	:FETCh?
	Description
	Reads out the measurement result. The target measurement to read out depends on the state of the ...
	<表>
	<表本文>
	<表の行>
	• During measurement:
	• During measurement:

	Waits for end of the measurement and then reads out its result.
	Waits for end of the measurement and then reads out its result.


	<表の行>
	• Other states:
	• Other states:

	Reads out the result of the immediately preceding measurement.
	Reads out the result of the immediately preceding measurement.




	If overload is detected (that is, the measurement status is 1), the measured values of the primar...
	The transfer format of data read out with this command conforms to the setup made with the
	Query response
	{numeric 1},{numeric 2},{numeric 3},{numeric 4}<newline><^END>
	Note that if the comparator function is disabled (OFF has been specified with the
	Measurement status
	Measurement status

	Related commands
	:READ? on page�186
	:READ? on page�186

	*TRG on page�128
	*TRG on page�128

	:FORM on page�182
	:FORM on page�182

	:CALC:COMP on page�134
	:CALC:COMP on page�134

	Equivalent key sequence
	No equivalent key is available on the front panel.

	:FORM
	:FORM
	GPIB command:\:FORMat\[\:DATA\][GPIB command:\:FORMat\:DATA]
	Syntax
	:FORMat[:DATA] {ASCii|REAL[,64]}
	:FORMat[:DATA]?
	Description
	Sets the transfer format of data read out using the following commands:
	• :FETC? on page�181
	• :FETC? on page�181
	• :FETC? on page�181

	• :READ? on page�186
	• :READ? on page�186

	• *TRG on page�128
	• *TRG on page�128

	• :DATA on page�168
	• :DATA on page�168

	• :CORR:DATA on page�158
	• :CORR:DATA on page�158


	For details on the data transfer formats, refer to
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	ASCii (initial value)
	Specifies the ASCII data transfer format.

	<表の行>
	REAL
	Specifies the 64-bit real number data transfer format.



	Query response
	{ASC|REAL,64}<newline><^END>
	Equivalent key sequence
	No equivalent key is available on the front panel.

	:INIT
	:INIT
	GPIB command:\:INITiate\[\:IMMediate\][GPIB command:\:INITiate\:IMMediate]
	Syntax
	:INITiate[:IMMediate]
	Description
	Starts the trigger system once.
	If the trigger system is in the idle state, executing this command starts the trigger system and,...
	If the trigger system is not in the idle state or successive startup of the trigger system is ena...
	For details on the trigger system, refer to
	Related commands
	:INIT:CONT on page�183
	:INIT:CONT on page�183

	Equivalent key sequence
	No equivalent key is available on the front panel.

	:INIT:CONT
	:INIT:CONT
	GPIB command:\:INITiate\:CONTinuous
	Syntax
	:INITiate:CONTinuous {ON|OFF|1|0}
	:INITiate:CONTinuous?
	Description
	Determines whether to start up the trigger system successively.
	For details on the trigger system, refer to
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	ON or 1 (initial value)
	Enables successive startup.

	<表の行>
	OFF or 0
	Disables successive startup.



	This setup is initialized to ON when using the
	Query response
	{1|0}<newline><^END>
	Related commands
	*RST on page�126
	*RST on page�126

	Equivalent key sequence
	No equivalent key is available on the front panel.

	:RANG
	:RANG
	GPIB command:\[\:SENSe\]\[\:FIMPedance\]\:RANGe\[\:UPPer\][GPIB command:\:SENSe\:FIMPedance\:RANGe\:
	Syntax
	[:SENSe][:FIMPedance]:RANGe[:UPPer] <numeric>[PF|P|NF|N|UF|U|MF|M|F]
	[:SENSe][:FIMPedance]:RANGe[:UPPer]?
	Description
	Sets the measurement range.
	With the measurement frequency and the measurement range set to 1 MHz and 47E-12 (47p) or less, r...
	When you set the measurement range with this command, the measurement range mode is automatically...
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	<numeric>


	<表本文>
	<表の行>
	Description
	Measurement range

	<表の行>
	Range
	When the measurement frequency is 1 kHz: 100E-12(100PF), 220E-12(220PF), 470E-12(470PF), 1E-9(1NF...

	<表の行>
	Initial value
	10E-6



	If one of the settable values is not specified for the parameter, a suitable measurement range wh...
	MAX or MIN can be used to specify the parameters.
	Query response
	{1E-12|2.2E-12|4.7E-12|100E-12|220E-12|470E-12|1E-9|2.2E-9|4.7E-9|10E-9|22E-9|47E- 9|100E-9|220E-...
	If the measurement range mode is Auto, the measurement range used in the immediately preceding me...
	Related commands
	:RANG:AUTO on page�185
	:RANG:AUTO on page�185

	Equivalent key sequence
	[Range Setup]
	[Range Setup]


	:RANG:AUTO
	:RANG:AUTO
	GPIB command:\[\:SENSe\]\[\:FIMPedance\]\:RANGe\:AUTO[GPIB command:\:SENSe\:FIMPedance\:RANGe\:AUTO]
	Syntax
	[:SENSe][:FIMPedance]:RANGe:AUTO {ON|OFF|1|0}
	[:SENSe][:FIMPedance]:RANGe:AUTO?
	Description
	Selects the measurement range mode from the auto range (automatic range switching) or hold range ...
	Setting the measurement range (set with the
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	ON or 1 (initial value)
	Specifies the auto range mode.

	<表の行>
	OFF or 0
	Specifies the hold range mode.



	Query response
	{1|0}<newline><^END>
	Related commands
	:RANG on page�184
	:RANG on page�184

	Equivalent key sequence
	[Auto/Hold]
	[Auto/Hold]


	:READ?
	:READ?
	GPIB command:\:READ?
	Syntax
	:READ?
	Description
	Waits for the end of measurement and reads out the measurement result.
	Executing this command brings the 4288A into the trigger wait state. When the trigger system is i...
	This command can be executed when the trigger mode has been set to either internal (Int) or exter...
	If this command is executed with the trigger mode set to manual (Man) or GPIB (Bus) (specified as...
	NOTE If the trigger mode is External (Ext), no subsequent command can be accepted until an extern...
	NOTE If the trigger mode is External (Ext), no subsequent command can be accepted until an extern...

	The transfer format of data read out with this command conforms to the setup made with the
	Query response
	{numeric 1},{numeric 2},{numeric 3},{numeric 4}<newline><^END>
	The query response is the same as that of the
	Related commands
	:FETC? on page�181
	:FETC? on page�181

	*TRG on page�128
	*TRG on page�128

	:INIT on page�183
	:INIT on page�183

	:TRIG:SOUR on page�196
	:TRIG:SOUR on page�196

	:FORM on page�182
	:FORM on page�182

	Equivalent key sequence
	No equivalent key is available on the front panel.

	:SOUR:FREQ
	:SOUR:FREQ
	GPIB command:\:SOURce\:FREQuency\[\:CW\][GPIB command:\:SOURce\:FREQuency\:CW]
	Syntax
	:SOURce:FREQuency[:CW] <numeric>[HZ|KHZ|K]
	:SOURce:FREQuency[:CW]?
	Description
	Sets the measurement frequency.
	Depending on this setting, the available measurement range varies (set with the
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	<numeric>


	<表本文>
	<表の行>
	Description
	Measurement frequency

	<表の行>
	Range
	1E3 and 1E6: 2 points only

	<表の行>
	Initial value
	1E3



	If the specified parameter is less than 500E3, 1 kHz is set; if it is 500E3 or more, 1 MHz is set.
	MAX or MIN can be used to specify the parameters.
	Query response
	{1E3|1E6}<newline><^END>
	Related commands
	:RANG on page�184
	:RANG on page�184

	Equivalent key sequence
	[Freq]
	[Freq]


	:SOUR:VOLT
	:SOUR:VOLT
	GPIB command:\:SOURce\:VOLTage\[\:LEVel\]\[\:IMMediate\]\[\:AMPLitude\][GPIB command:\:SOURce\:VOLTa
	Syntax
	:SOURce:VOLTage[:LEVel][:IMMediate][:AMPLitude] <numeric>[MV|M|V]
	:SOURce:VOLTage[:LEVel][:IMMediate][:AMPLitude]?
	Description
	Sets the measurement signal level.
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	<numeric>


	<表本文>
	<表の行>
	Description
	Measurement signal level

	<表の行>
	Range
	100E-3 to 1

	<表の行>
	Initial value
	1

	<表の行>
	Unit
	V

	<表の行>
	Resolution
	0.1



	If the specified parameter is out of the allowable setup range, the minimum value (if the lower l...
	MAX or MIN can be used to specify the parameters.
	Query response
	{numeric}<newline><^END>
	Equivalent key sequence
	[Level]
	[Level]


	:STAT:OPER?
	:STAT:OPER?
	GPIB command:\:STATus\:OPERation\[\:EVENt\]?[GPIB command:\:STATus\:OPERation\:EVENt?]
	Syntax
	:STATus:OPERation[:EVENt]?
	Description
	Reads out the value of the Operation Status Event register. (Query only)
	Query response
	{numeric}<newline><^END>
	Related commands
	*CLS on page�124
	*CLS on page�124

	Equivalent key sequence
	No equivalent key is available on the front panel.

	:STAT:OPER:COND?
	:STAT:OPER:COND?
	GPIB command:\:STATus\:OPERation\:CONDition?
	Syntax
	:STATus:OPERation:CONDition?
	Description
	Reads out the value of the Operation Status Condition register. (Query only)
	Query response
	{numeric}<newline><^END>
	Equivalent key sequence
	No equivalent key is available on the front panel.

	:STAT:OPER:ENAB
	:STAT:OPER:ENAB
	GPIB command:\:STATus\:OPERation\:ENABle
	Syntax
	:STATus:OPERation:ENABle <numeric>
	:STATus:OPERation:ENABle?
	Description
	Sets the value of the Operation Status Enable register.
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	<numeric>


	<表本文>
	<表の行>
	Description
	The value of the Enable register.

	<表の行>
	Range
	0 to 32767

	<表の行>
	Initial value
	0

	<表の行>
	Resolution
	1



	If the specified parameter is out of the allowable setup range, the result of bit-by-bit logical ...
	Query response
	{numeric}<newline><^END>
	Related commands
	*SRE on page�127
	*SRE on page�127

	:STAT:PRES on page�190
	:STAT:PRES on page�190

	Equivalent key sequence
	No equivalent key is available on the front panel.

	:STAT:PRES
	:STAT:PRES
	GPIB command:\:STATus\:PRESet
	Syntax
	:STATus:PRESet
	Description
	Initializes the Operation Status register and the Questionable Status register. (No query)
	Equivalent key sequence
	No equivalent key is available on the front panel.

	:STAT:QUES?
	:STAT:QUES?
	GPIB command:\:STATus\:QUEStionable\[\:EVENt\]?[GPIB command:\:STATus\:QUEStionable\:EVENt?]
	Syntax
	:STATus:QUEStionable[:EVENt]?
	Description
	Reads out the value of the Questionable Status Event register. (Query only)
	Query response
	{numeric}<newline><^END>
	The 4288A does not support the Questionable Status register. Therefore, the query response is alw...
	Equivalent key sequence
	No equivalent key is available on the front panel.

	:STAT:QUES:COND?
	:STAT:QUES:COND?
	GPIB command:\:STATus\:QUEStionable\:CONDition?
	Syntax
	:STATus:QUEStionable:CONDition?
	Description
	Reads out the value of the Questionable Status Condition register. (Query only)
	Query response
	{numeric}<newline><^END>
	The 4288A does not support the Questionable Status register. Therefore, the query response is alw...
	Equivalent key sequence
	No equivalent key is available on the front panel.

	:STAT:QUES:ENAB
	:STAT:QUES:ENAB
	GPIB command:\:STATus\:QUEStionable\:ENABle
	Syntax
	:STATus:QUEStionable:ENABle <numeric>
	:STATus:QUEStionable:ENABle?
	Description
	Sets the value of the Questionable Status Enable register. However, the 4288A does not support th...
	Query response
	{numeric}<newline><^END>
	Equivalent key sequence
	No equivalent key is available on the front panel.

	:SYST:BEEP
	:SYST:BEEP
	GPIB command:\:SYSTem\:BEEPer\[\:IMMediate\][GPIB command:\:SYSTem\:BEEPer\:IMMediate]
	Syntax
	:SYSTem:BEEPer[:IMMediate]
	Description
	Produces a beep sound.
	If the beep sound is disabled (OFF has been specified with the
	Related commands
	:SYST:BEEP:STAT on page�191
	:SYST:BEEP:STAT on page�191

	Equivalent key sequence
	No equivalent key is available on the front panel.

	:SYST:BEEP:STAT
	:SYST:BEEP:STAT
	GPIB command:\:SYSTem\:BEEPer\:STATe
	Syntax
	:SYSTem:BEEPer:STATe {ON|OFF|1|0}
	:SYSTem:BEEPer:STATe?
	Description
	Turns ON/OFF the beep output.
	This command has the same function as the
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	ON or 1 (initial value)
	Enables the beep sound.

	<表の行>
	OFF or 0
	Disables the beep sound.



	Query response
	{1|0}<newline><^END>
	Related commands
	:CALC:COMP:BEEP on page�135
	:CALC:COMP:BEEP on page�135

	Equivalent key sequence
	[Config]
	[Config]


	:SYST:ERR?
	:SYST:ERR?
	GPIB command:\:SYSTem\:ERRor?
	Syntax
	:SYSTem:ERRor?
	Description
	Reads out the oldest error remaining in the 4288A's error queue. The size of the error queue is 10.
	Executing the
	Query response
	{numeric},{string}<newline><^END>
	{numeric}:
	{numeric}:
	{numeric}:
	Error number

	{string}:
	{string}:
	Error message (a string within double quotation marks (“))


	If no error is stored in the error queue, 0 is read out as the error number and “No error” as the...
	Related commands
	*CLS on page�124
	*CLS on page�124

	Equivalent key sequence
	No equivalent key is available on the front panel.

	:SYST:FSH
	:SYST:FSH
	GPIB command:\:SYSTem\:FSHift
	Frequency:Shift;Shift
	Syntax
	:SYSTem:FSHift <numeric>
	:SYSTem:FSHift?
	Description
	When you make a measurement with the measurement frequency set to 1 MHz, specifies the shift of t...
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	<numeric>


	<表本文>
	<表の行>
	Description
	The value of the frequency shift.

	<表の行>
	Range
	-1 to 2

	<表の行>
	Initial value
	0

	<表の行>
	Unit
	% (percent)

	<表の行>
	Resolution
	1



	If the specified parameter is out of the allowable setup range, the minimum value (if the lower l...
	MAX or MIN can be used to specify the parameters.
	Query response
	{numeric}<newline><^END>
	Equivalent key sequence
	[Config]
	[Config]


	:SYST:KLOC
	:SYST:KLOC
	GPIB command:\:SYSTem\:KLOCk
	Syntax
	:SYSTem:KLOCk {ON|OFF|1|0}
	:SYSTem:KLOCk?
	Description
	Locks or unlocks the front panel keys.
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	ON or 1
	Locks the keys.

	<表の行>
	OFF or 0 (initial value)
	Unlocks the keys.



	Query response
	{1|0}<newline><^END>
	Equivalent key sequence
	[Key Lock]
	[Key Lock]


	:SYST:PRES
	:SYST:PRES
	GPIB command:\:SYSTem\:PRESet
	Syntax
	:SYSTem:PRESet
	Description
	Resets the instrument to the preset state.
	The preset state is different from that when resetting is done by using the
	Related commands
	*RST on page�126
	*RST on page�126

	Equivalent key sequence
	[Reset]
	[Reset]


	:SYST:TEST?
	:SYST:TEST?
	GPIB command:\:SYSTem\:TEST?
	Syntax
	:SYSTem:TEST?
	Description
	Executes the external test and reads out its result. (Query only)
	NOTE Before executing the command, connect the 42090A to the UNKNOWN terminal of the 4288A (or di...
	NOTE Before executing the command, connect the 42090A to the UNKNOWN terminal of the 4288A (or di...

	For more information on the external test, refer to
	Query response
	{numeric 1},{numeric 2},{numeric 3},{numeric 4},{numeric 5}<newline><^END>
	For a test item that fails, the following information is read out. When all of the test items pas...
	{numeric 1}:
	{numeric 1}:
	{numeric 1}:
	Test number (an integer ranging from 1 to 4 as shown below)

	{numeric 2}:
	{numeric 2}:
	Setting number for each test (an integer ranging from 1 to 10. Refer to

	{numeric 3}:
	{numeric 3}:
	Measurement item (an integer between 1 and 3 as shown below)

	{numeric 4}:
	{numeric 4}:
	Expected value of measurement item

	{numeric 5}:
	{numeric 5}:
	Measured value of measurement item


	Related commands
	*TST? on page�129
	*TST? on page�129

	Equivalent key sequence
	[Config]
	[Config]


	:SYST:VERS?
	:SYST:VERS?
	GPIB command:\:SYSTem\:VERSion?
	Syntax
	:SYSTem:VERSion?
	Description
	Returns the SCPI version number of the instrument. (Query only)
	Query response
	{string}<newline><^END>
	The readout data format is YYYY.V, where YYYY indicates the version year and V indicates the vers...
	Equivalent key sequence
	No equivalent key is available on the front panel.

	:TRIG
	:TRIG
	GPIB command:\:TRIGer\[\:SEQuence1\]\[\:IMMediate\][GPIB command:\:TRIGer\:SEQuence1\:IMMediate]
	Syntax
	:TRIGger[:SEQuence1][:IMMediate]
	Description
	Immediately generates a trigger and executes a measurement regardless of the setup of the trigger...
	If the trigger system is not in the trigger wait state (trigger event detection state), executing...
	For details on the trigger system, refer to
	Equivalent key sequence
	No equivalent key is available on the front panel.

	:TRIG:DEL
	:TRIG:DEL
	GPIB command:\:TRIGer\[\:SEQuence1\]\:DELay[GPIB command:\:TRIGer\:SEQuence1\:DELay]
	Syntax
	:TRIGger[:SEQuence1]:DELay <numeric>[MS|M|S]
	:TRIGger[:SEQuence1]:DELay?
	Description
	Specifies the waiting time between when a trigger is inputted and when the measurement starts (tr...
	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	<numeric>


	<表本文>
	<表の行>
	Description
	Trigger delay time

	<表の行>
	Range
	0 to 1

	<表の行>
	Initial value
	0

	<表の行>
	Unit
	s (second)

	<表の行>
	Resolution
	1E-3



	If the specified parameter is out of the allowable setup range, the minimum value (if the lower l...
	MAX or MIN can be used to specify the parameters.
	Query response
	{numeric}<newline><^END>
	Equivalent key sequence
	[Delay]
	[Delay]


	:TRIG:SOUR
	:TRIG:SOUR
	GPIB command:\:TRIGer\[\:SEQuence1\]\:SOURce[GPIB command:\:TRIGer\:SEQuence1\:SOURce]
	Syntax
	:TRIGger[:SEQuence1]:SOURce {INTernal|MANual|EXTernal|BUS}
	:TRIGger[:SEQuence1]:SOURce?
	Description
	Selects the trigger mode from the following four types.
	Internal
	Internal
	Internal
	Configures the instrument to use its internal trigger source so that is it automatically and cont...

	Manual
	Manual
	Configures the instrument to be triggered when you press the

	External
	External
	Configures the instrument to be triggered when a trigger signal is inputted through the Ext TRIG ...

	GPIB (Bus)
	GPIB (Bus)
	Configures the instrument to be triggered when the


	Parameters
	<表>
	<表ヘッダ>
	<表の行>
	Description


	<表本文>
	<表の行>
	INTernal (initial value)
	Specifies Internal.

	<表の行>
	MANual
	Specifies Manual.

	<表の行>
	EXTernal
	Specifies External.

	<表の行>
	BUS
	Specifies GPIB (Bus).



	Query response
	{INT|MAN|EXT|BUS}<newline><^END>
	Related commands
	*TRG on page�128
	*TRG on page�128

	Equivalent key sequence
	[Trig Mode]
	[Trig Mode]

	Note that you cannot set the trigger mode to GPIB (Bus) using the front panel keys.


	GPIB Command Table
	GPIB Command Table
	GPIB command table
	Table 10�2
	Table 10�2

	<表>
	Table 10�2 GPIB Command Table
	<表ヘッダ>
	<表の行>
	Function
	Item to Be Set Up/Executed
	Item to Be Set Up/Executed

	GPIB command
	GPIB command



	<表本文>
	<表の行>
	Measurement condition
	Measurement condition

	Reset
	:SYST:PRES on page�193, *RST on page�126
	:SYST:PRES on page�193


	<表の行>
	Measurement parameter setup
	Primary parameter
	Primary parameter

	:CALC1:FORM on page�147
	:CALC1:FORM on page�147


	<表の行>
	Secondary parameter
	Secondary parameter

	:CALC2:FORM on page�150
	:CALC2:FORM on page�150


	<表の行>
	Measurement signal setup
	Frequency
	:SOUR:FREQ on page�187
	:SOUR:FREQ on page�187


	<表の行>
	1 MHz frequency shift
	:SYST:FSH on page�192
	:SYST:FSH on page�192


	<表の行>
	Level
	:SOUR:VOLT on page�188
	:SOUR:VOLT on page�188


	<表の行>
	Measurement range setup
	Ranging (auto/manual)
	:RANG:AUTO on page�185
	:RANG:AUTO on page�185


	<表の行>
	Range
	Range

	:RANG on page�184
	:RANG on page�184


	<表の行>
	Measurement time mode setup
	:APER on page�130
	:APER on page�130


	<表の行>
	Averaging setup
	ON/OFF
	:AVER on page�131
	:AVER on page�131


	<表の行>
	Number of counts
	Number of counts

	:AVER:COUN on page�132
	:AVER:COUN on page�132


	<表の行>
	Cable length setup
	:CAL:CABL on page�133
	:CAL:CABL on page�133


	<表の行>
	Trigger delay setup
	:TRIG:DEL on page�195
	:TRIG:DEL on page�195


	<表の行>
	Trigger mode setup
	:TRIG:SOUR on page�196
	:TRIG:SOUR on page�196


	<表の行>
	Compensation
	Compensation

	OPEN compensation ON/OFF
	:CORR:OPEN on page�165
	:CORR:OPEN on page�165


	<表の行>
	SHORT compensation ON/OFF
	:CORR:SHOR on page�165
	:CORR:SHOR on page�165


	<表の行>
	LOAD compensation ON/OFF
	:CORR:LOAD on page�160
	:CORR:LOAD on page�160


	<表の行>
	Offset compensation ON/OFF
	:CORR:OFFS on page�163
	:CORR:OFFS on page�163


	<表の行>
	OPEN compensation data parameter format
	:CORR:CKIT:STAN1:FORM on page�154
	:CORR:CKIT:STAN1:FORM on page�154


	<表の行>
	SHORT compensation data parameter format
	:CORR:CKIT:STAN2:FORM on page�154
	:CORR:CKIT:STAN2:FORM on page�154


	<表の行>
	LOAD standard definition
	Value setup
	:CORR:CKIT:STAN3 on page�155
	:CORR:CKIT:STAN3 on page�155


	<表の行>
	Definition parameter format
	:CORR:CKIT:STAN3:FORM on page�156
	:CORR:CKIT:STAN3:FORM on page�156


	<表の行>
	Compensation data
	Measurement
	:CORR:COLL on page�157
	:CORR:COLL on page�157


	<表の行>
	setup and read out
	:CORR:DATA on page�158
	:CORR:DATA on page�158


	<表の行>
	Offset compensation data setup
	:CORR:OFFS:DATA on page�164
	:CORR:OFFS:DATA on page�164


	<表の行>
	Scanner (multi compensation)
	Scanner (multi compensation)

	ON/OFF
	ON/OFF

	:CORR:MULT on page�161
	:CORR:MULT on page�161


	<表の行>
	Channel setup
	Channel setup

	:CORR:MULT:CHAN on page�161
	:CORR:MULT:CHAN on page�161


	<表の行>
	LOAD standard definition method setup
	LOAD standard definition method setup

	:CORR:MULT:CKIT:STAN3 on page�162
	:CORR:MULT:CKIT:STAN3 on page�162


	<表の行>
	Trigger
	Triggers a measurement
	Triggers a measurement

	:TRIG on page�195, *TRG on page�128
	:TRIG on page�195


	<表の行>
	Trigger mode setup
	:TRIG:SOUR on page�196
	:TRIG:SOUR on page�196


	<表の行>
	Trigger delay time setup
	Trigger delay time setup

	:TRIG:DEL on page�195
	:TRIG:DEL on page�195


	<表の行>
	Trigger system
	Trigger system

	Resets
	:ABOR on page�130
	:ABOR on page�130


	<表の行>
	Initiates
	:INIT on page�183
	:INIT on page�183


	<表の行>
	Continuous activation ON/OFF
	:INIT:CONT on page�183
	:INIT:CONT on page�183


	<表の行>
	Measured data output
	Measured data output

	Data transfer format setup
	Data transfer format setup

	:FORM on page�182
	:FORM on page�182


	<表の行>
	Data readout
	Data readout

	Measurement result
	:FETC? on page�181, :READ? on page�186
	:FETC? on page�181


	<表の行>
	Data buffer
	:DATA? {BUF1|BUF2|BUF3} on page�168
	:DATA? {BUF1|BUF2|BUF3} on page�168


	<表の行>
	Measurement signal monitor result
	:DATA? {IMON|VMON} on page�171
	:DATA? {IMON|VMON} on page�171


	<表の行>
	Data buffer setup
	Data buffer setup

	Feeding target parameter
	Feeding target parameter

	:DATA:FEED on page�173
	:DATA:FEED on page�173


	<表の行>
	Control (feed/not feed)
	Control (feed/not feed)

	:DATA:FEED:CONT on page�174
	:DATA:FEED:CONT on page�174


	<表の行>
	Buffer size
	Buffer size

	:DATA:POIN on page�175
	:DATA:POIN on page�175


	<表の行>
	Comparator
	ON/OFF
	ON/OFF

	:CALC:COMP on page�134
	:CALC:COMP on page�134


	<表の行>
	Limit range reset
	Limit range reset

	:CALC:COMP:CLE on page�136
	:CALC:COMP:CLE on page�136


	<表の行>
	Primary parameter limit range setup
	Primary parameter limit range setup

	ON/OFF
	ON/OFF

	:CALC:COMP:PRIM:BIN{1-9}:STAT on page�143
	:CALC:COMP:PRIM:BIN{1-9}:STAT on page�143
	:CALC:COMP:PRIM:BIN{1-9}:STAT on page�143



	<表の行>
	Lower/Upper Limit value
	:CALC:COMP:PRIM:BIN{1-9} on page�142
	:CALC:COMP:PRIM:BIN{1-9} on page�142


	<表の行>
	Limit range designation method (mode selection)
	:CALC:COMP:MODE on page�141
	:CALC:COMP:MODE on page�141


	<表の行>
	Reference (nominal) value
	:CALC:COMP:PRIM:NOM on page�144
	:CALC:COMP:PRIM:NOM on page�144


	<表の行>
	Secondary parameter limit range setup
	Secondary parameter limit range setup

	ON/OFF
	:CALC:COMP:SEC:STAT on page�146
	:CALC:COMP:SEC:STAT on page�146


	<表の行>
	Lower/Upper Limit value
	:CALC:COMP:SEC:LIM on page�145
	:CALC:COMP:SEC:LIM on page�145


	<表の行>
	AUX BIN function ON/OFF
	AUX BIN function ON/OFF

	:CALC:COMP:AUXB on page�135
	:CALC:COMP:AUXB on page�135


	<表の行>
	Low C reject function
	Low C reject function

	ON/OFF
	:CREJ on page�166
	:CREJ on page�166


	<表の行>
	Limit value setup
	:CREJ:LIM on page�167
	:CREJ:LIM on page�167


	<表の行>
	BIN count function
	BIN count function

	ON/OFF
	ON/OFF

	:CALC:COMP:COUN on page�137
	:CALC:COMP:COUN on page�137


	<表の行>
	Resets all count values
	Resets all count values

	:CALC:COMP:COUN:CLE on page�137
	:CALC:COMP:COUN:CLE on page�137


	<表の行>
	Readout of count values
	:CALC:COMP:COUN:DATA? on page�138
	:CALC:COMP:COUN:DATA? on page�138


	<表の行>
	Readout of count value of overload
	:CALC:COMP:COUN:OVLD? on page�140
	:CALC:COMP:COUN:OVLD? on page�140


	<表の行>
	Readout of count values for each channel
	:CALC:COMP:COUN:MULT:DATA? on page�139
	:CALC:COMP:COUN:MULT:DATA? on page�139


	<表の行>
	Readout of count value of overload for each channel
	:CALC:COMP:COUN:MULT:OVLD? on page�140
	:CALC:COMP:COUN:MULT:OVLD? on page�140


	<表の行>
	Measurement signal monitor
	Current monitor
	ON/OFF
	:CALC3:MATH:STAT on page�153
	:CALC3:MATH:STAT on page�153


	<表の行>
	Monitor value readout
	:DATA? {IMON|VMON} on page�171
	:DATA? {IMON|VMON} on page�171


	<表の行>
	Voltage monitor
	ON/OFF
	:CALC4:MATH:STAT on page�153
	:CALC4:MATH:STAT on page�153


	<表の行>
	Monitor value readout
	:DATA? {IMON|VMON} on page�171
	:DATA? {IMON|VMON} on page�171


	<表の行>
	Save/Recall
	Save
	*SAV on page�127
	*SAV on page�127


	<表の行>
	Recall
	*RCL on page�126
	*RCL on page�126


	<表の行>
	Display
	ON/OFF
	ON/OFF

	:DISP on page�176
	:DISP on page�176


	<表の行>
	Number of digits setup
	:DISP:TEXT1:DIG on page�176
	:DISP:TEXT1:DIG on page�176


	<表の行>
	Fixed point display setup
	Fixed point display setup

	ON/OFF
	:DISP:TEXT1:FMSD on page�177
	:DISP:TEXT1:FMSD on page�177


	<表の行>
	value of the highest digit
	:DISP:TEXT1:FMSD:DATA on page�178
	:DISP:TEXT1:FMSD:DATA on page�178


	<表の行>
	Deviation measurement mode setup
	Primary parameter
	Primary parameter

	ON/OFF
	:CALC1:MATH:STAT on page�149
	:CALC1:MATH:STAT on page�149


	<表の行>
	Mode
	:CALC1:MATH:EXPR:NAME on page�148
	:CALC1:MATH:EXPR:NAME on page�148


	<表の行>
	Secondary parameter
	Secondary parameter

	ON/OFF
	:CALC2:MATH:STAT on page�152
	:CALC2:MATH:STAT on page�152


	<表の行>
	Mode
	:CALC2:MATH:EXPR:NAME on page�151
	:CALC2:MATH:EXPR:NAME on page�151


	<表の行>
	Reference value
	Reference value

	:DATA {REF1|REF2} on page�172
	:DATA {REF1|REF2} on page�172


	<表の行>
	Setup of displayed page of the instrument setup display area
	:DISP:TEXT2:PAGE on page�179
	:DISP:TEXT2:PAGE on page�179


	<表の行>
	Key lock
	ON/OFF
	:SYST:KLOC on page�193
	:SYST:KLOC on page�193


	<表の行>
	Beeper
	ON/OFF
	:CALC:COMP:BEEP on page�135, :SYST:BEEP:STAT on page�191
	:CALC:COMP:BEEP on page�135


	<表の行>
	Beep mode setup
	Beep mode setup

	:CALC:COMP:BEEP:COND on page�136
	:CALC:COMP:BEEP:COND on page�136


	<表の行>
	Generation of a beep
	Generation of a beep

	:SYST:BEEP on page�191
	:SYST:BEEP on page�191


	<表の行>
	Status report structure
	Status report structure

	Clear
	Clear

	*CLS on page�124
	*CLS on page�124


	<表の行>
	Status byte register value readout
	Status byte register value readout

	*STB? on page�128
	*STB? on page�128


	<表の行>
	Service request enable register setup
	Service request enable register setup

	*SRE on page�127
	*SRE on page�127


	<表の行>
	Standard event status register
	Standard event status register

	Register value readout
	*ESR? on page�125
	*ESR? on page�125


	<表の行>
	OPC bit setup
	*OPC on page�125
	*OPC on page�125


	<表の行>
	Enable register setup
	*ESE on page�124
	*ESE on page�124


	<表の行>
	Operation status register
	Operation status register

	Clear
	:STAT:PRES on page�190
	:STAT:PRES on page�190


	<表の行>
	Condition register value readout
	:STAT:OPER:COND? on page�189
	:STAT:OPER:COND? on page�189


	<表の行>
	Enable register setup
	:STAT:OPER:ENAB on page�189
	:STAT:OPER:ENAB on page�189


	<表の行>
	Event register value readout
	:STAT:OPER? on page�189
	:STAT:OPER? on page�189


	<表の行>
	Others
	1 MHz frequency shift setup
	:SYST:FSH on page�192
	:SYST:FSH on page�192


	<表の行>
	Executes self-test
	Internal
	*TST? on page�129
	*TST? on page�129


	<表の行>
	External
	:SYST:TEST? on page�194
	:SYST:TEST? on page�194


	<表の行>
	Readout of the model name and firmware version
	Readout of the model name and firmware version

	*IDN? on page�125
	*IDN? on page�125


	<表の行>
	Readout of the installed option number
	Readout of the installed option number

	*OPT? on page�126
	*OPT? on page�126


	<表の行>
	Reads 1 when operation completes
	Reads 1 when operation completes

	*OPC? on page�125
	*OPC? on page�125


	<表の行>
	Readout of the occurred error information
	Readout of the occurred error information

	:SYST:ERR? on page�192
	:SYST:ERR? on page�192


	<表の行>
	Readout of SCPI version
	Readout of SCPI version

	:SYST:VERS? on page�194
	:SYST:VERS? on page�194


	<表の行>
	Waits for completion of operation
	*WAI on page�129
	*WAI on page�129





	Front Panel Key Tree vs. GPIB Command
	Front Panel Key Tree vs. GPIB Command
	Front panel key:Key tree vs. GPIB command;Key tree vs. GPIB command
	Table 10�3
	Table 10�3

	<表>
	Table 10�3 Front panel key tree vs. GPIB command
	<表ヘッダ>
	<表の行>
	Key operation
	GPIB command
	GPIB command



	<表本文>
	<表の行>
	[Adrs]
	[Adrs]
	[Adrs]


	Nothing
	Nothing


	<表の行>
	[Auto/Hold]
	[Auto/Hold]
	[Auto/Hold]


	:RANG:AUTO on page�185
	:RANG:AUTO on page�185
	:RANG:AUTO on page�185



	<表の行>
	[Average]
	[Average]
	[Average]


	:AVER on page�131������������������������������ :AVER:COUN on page�132
	:AVER on page�131
	:AVER on page�131



	<表の行>
	[Cable]
	[Cable]
	[Cable]


	:CAL:CABL on page�133
	:CAL:CABL on page�133
	:CAL:CABL on page�133



	<表の行>
	[Comprtr]
	[Comprtr]
	[Comprtr]


	On/Off
	On/Off
	On/Off


	:CALC:COMP on page�134
	:CALC:COMP on page�134
	:CALC:COMP on page�134



	<表の行>
	Aux
	Aux
	Aux


	:CALC:COMP:AUXB on page�135
	:CALC:COMP:AUXB on page�135
	:CALC:COMP:AUXB on page�135



	<表の行>
	Limit
	Limit
	Limit


	Pri
	Pri
	Pri


	:CALC:COMP:PRIM:BIN{1-9} on page�142 :CALC:COMP:PRIM:BIN{1-9}:STAT on page�143
	:CALC:COMP:PRIM:BIN{1-9} on page�142
	:CALC:COMP:PRIM:BIN{1-9} on page�142



	<表の行>
	Sec
	Sec
	Sec


	:CALC:COMP:SEC:LIM on page�145 :CALC:COMP:SEC:STAT on page�146
	:CALC:COMP:SEC:LIM on page�145
	:CALC:COMP:SEC:LIM on page�145



	<表の行>
	D Mode
	D Mode
	D Mode


	:CALC:COMP:MODE on page�141 :CALC:COMP:PRIM:NOM on page�144
	:CALC:COMP:MODE on page�141
	:CALC:COMP:MODE on page�141
	:CALC:COMP:PRIM:NOM on page�144



	<表の行>
	Clr
	Clr
	Clr


	:CALC:COMP:CLE on page�136
	:CALC:COMP:CLE on page�136
	:CALC:COMP:CLE on page�136



	<表の行>
	Count
	Count
	Count


	Off
	Off
	Off


	:CALC:COMP:COUN on page�137
	:CALC:COMP:COUN on page�137
	:CALC:COMP:COUN on page�137



	<表の行>
	On
	On
	On



	<表の行>
	CountClear
	CountClear
	CountClear


	:CALC:COMP:COUN:CLE on page�137
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	:CALC:COMP:COUN:CLE on page�137



	<表の行>
	[Config]
	[Config]
	[Config]


	Fshft
	Fshft
	Fshft


	:SYST:FSH on page�192
	:SYST:FSH on page�192
	:SYST:FSH on page�192



	<表の行>
	Beep
	Beep
	Beep


	:SYST:BEEP:STAT on page�191 :CALC:COMP:BEEP on page�135 :CALC:COMP:BEEP:COND on page�136
	:SYST:BEEP:STAT on page�191
	:SYST:BEEP:STAT on page�191



	<表の行>
	Test
	Test
	Test


	Internal
	Internal
	Internal


	*TST? on page�129
	*TST? on page�129
	*TST? on page�129



	<表の行>
	External
	External
	External


	:SYST:TEST? on page�194
	:SYST:TEST? on page�194
	:SYST:TEST? on page�194



	<表の行>
	Rev
	Rev
	Rev


	*IDN? on page�125
	*IDN? on page�125
	*IDN? on page�125



	<表の行>
	[Delay]
	[Delay]
	[Delay]


	:TRIG:DEL on page�195
	:TRIG:DEL on page�195
	:TRIG:DEL on page�195



	<表の行>
	[D Mode]
	[D Mode]
	[D Mode]


	Pri
	Pri
	Pri


	:CALC1:MATH:STAT on page�149 :CALC1:MATH:EXPR:NAME on page�148
	:CALC1:MATH:STAT on page�149
	:CALC1:MATH:STAT on page�149



	<表の行>
	Sec
	Sec
	Sec


	:CALC2:MATH:STAT on page�152 :CALC2:MATH:EXPR:NAME on page�151
	:CALC2:MATH:STAT on page�152
	:CALC2:MATH:STAT on page�152



	<表の行>
	DRefEnt
	DRefEnt
	DRefEnt


	:DATA {REF1|REF2} on page�172
	:DATA {REF1|REF2} on page�172
	:DATA {REF1|REF2} on page�172



	<表の行>
	[Disp Mode]
	[Disp Mode]
	[Disp Mode]


	On/Off
	On/Off
	On/Off


	:DISP on page�176
	:DISP on page�176
	:DISP on page�176



	<表の行>
	Digit
	Digit
	Digit


	:DISP:TEXT1:DIG on page�176
	:DISP:TEXT1:DIG on page�176
	:DISP:TEXT1:DIG on page�176



	<表の行>
	FixMsd
	FixMsd
	FixMsd


	On/Off
	On/Off
	On/Off


	:DISP:TEXT1:FMSD on page�177
	:DISP:TEXT1:FMSD on page�177
	:DISP:TEXT1:FMSD on page�177



	<表の行>
	MsdEnt
	MsdEnt
	MsdEnt


	:DISP:TEXT1:FMSD:DATA on page�178
	:DISP:TEXT1:FMSD:DATA on page�178
	:DISP:TEXT1:FMSD:DATA on page�178



	<表の行>
	[Freq]
	[Freq]
	[Freq]


	:SOUR:FREQ on page�187
	:SOUR:FREQ on page�187
	:SOUR:FREQ on page�187



	<表の行>
	[Key Lock]
	[Key Lock]
	[Key Lock]


	:SYST:KLOC on page�193
	:SYST:KLOC on page�193
	:SYST:KLOC on page�193



	<表の行>
	[Lcl]
	[Lcl]
	[Lcl]


	Nothing (LOCAL command of HTBasic)

	<表の行>
	[Level]
	[Level]
	[Level]


	:SOUR:VOLT on page�188
	:SOUR:VOLT on page�188
	:SOUR:VOLT on page�188



	<表の行>
	[Level Mon]
	[Level Mon]
	[Level Mon]


	:CALC3:MATH:STAT on page�153 :CALC4:MATH:STAT on page�153
	:CALC3:MATH:STAT on page�153
	:CALC3:MATH:STAT on page�153



	<表の行>
	[Load]
	[Load]
	[Load]


	On/Off
	On/Off
	On/Off


	:CORR:LOAD on page�160
	:CORR:LOAD on page�160
	:CORR:LOAD on page�160



	<表の行>
	LoadMeas
	LoadMeas
	LoadMeas


	:CORR:COLL on page�157
	:CORR:COLL on page�157
	:CORR:COLL on page�157



	<表の行>
	CorVal
	CorVal
	CorVal


	PrmSlct
	PrmSlct
	PrmSlct


	:CORR:CKIT:STAN3:FORM on page�156
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	<表の行>
	RefEnt
	RefEnt
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	:CORR:CKIT:STAN3 on page�155
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	<表の行>
	MeasVal
	MeasVal
	MeasVal


	:CORR:DATA on page�158
	:CORR:DATA on page�158
	:CORR:DATA on page�158



	<表の行>
	[Low C Rej]
	[Low C Rej]
	[Low C Rej]


	On/Off
	On/Off
	On/Off


	:CREJ on page�166
	:CREJ on page�166
	:CREJ on page�166



	<表の行>
	Limit
	Limit
	Limit


	:CREJ:LIM on page�167
	:CREJ:LIM on page�167
	:CREJ:LIM on page�167



	<表の行>
	[Meas Prmtr]
	[Meas Prmtr]
	[Meas Prmtr]


	:CALC1:FORM on page�147������������ :CALC2:FORM on page�150
	:CALC1:FORM on page�147
	:CALC1:FORM on page�147



	<表の行>
	[Meas Time]
	[Meas Time]
	[Meas Time]


	:APER on page�130
	:APER on page�130
	:APER on page�130



	<表の行>
	[Offset]
	[Offset]
	[Offset]


	On/Off
	On/Off
	On/Off


	:CORR:OFFS on page�163
	:CORR:OFFS on page�163
	:CORR:OFFS on page�163



	<表の行>
	OfsEnt
	OfsEnt
	OfsEnt


	:CORR:OFFS:DATA on page�164
	:CORR:OFFS:DATA on page�164
	:CORR:OFFS:DATA on page�164



	<表の行>
	[Open]
	[Open]
	[Open]


	On/Off
	On/Off
	On/Off


	:CORR:OPEN on page�165
	:CORR:OPEN on page�165
	:CORR:OPEN on page�165



	<表の行>
	OpenMeas
	OpenMeas
	OpenMeas


	:CORR:COLL on page�157
	:CORR:COLL on page�157
	:CORR:COLL on page�157



	<表の行>
	CorVal
	CorVal
	CorVal


	PrmSlct
	PrmSlct
	PrmSlct


	:CORR:CKIT:STAN1:FORM on page�154
	:CORR:CKIT:STAN1:FORM on page�154
	:CORR:CKIT:STAN1:FORM on page�154



	<表の行>
	MeasVal
	MeasVal
	MeasVal


	:CORR:DATA on page�158
	:CORR:DATA on page�158
	:CORR:DATA on page�158



	<表の行>
	[Pri High]
	[Pri High]
	[Pri High]


	:CALC:COMP:PRIM:BIN1 on page� 142
	:CALC:COMP:PRIM:BIN1 on


	<表の行>
	[Pri Low]
	[Pri Low]
	[Pri Low]



	<表の行>
	[Range Setup]
	[Range Setup]
	[Range Setup]


	:RANG on page�184
	:RANG on page�184
	:RANG on page�184



	<表の行>
	[Rcl]
	[Rcl]
	[Rcl]


	*RCL on page�126
	*RCL on page�126
	*RCL on page�126



	<表の行>
	[Reset]
	[Reset]
	[Reset]


	:STAT:PRES on page�190
	:STAT:PRES on page�190
	:STAT:PRES on page�190



	<表の行>
	[Save]
	[Save]
	[Save]


	*SAV on page�127
	*SAV on page�127
	*SAV on page�127



	<表の行>
	[Scanner]
	[Scanner]
	[Scanner]


	On/Off
	On/Off
	On/Off


	:CORR:MULT on page�161
	:CORR:MULT on page�161
	:CORR:MULT on page�161



	<表の行>
	Channel
	Channel
	Channel


	:CORR:MULT:CHAN on page�161
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	<表の行>
	LoadRef
	LoadRef
	LoadRef


	:CORR:MULT:CKIT:STAN3 on page�162
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	:CORR:MULT:CKIT:STAN3 on page�162



	<表の行>
	[Sec High]
	[Sec High]
	[Sec High]


	:CALC:COMP:SEC:LIM on page�145
	:CALC:COMP:SEC:LIM on page�145
	:CALC:COMP:SEC:LIM on page�145



	<表の行>
	[Sec Low]
	[Sec Low]
	[Sec Low]



	<表の行>
	[Short]
	[Short]
	[Short]


	On/Off
	On/Off
	On/Off


	:CORR:SHOR on page�165
	:CORR:SHOR on page�165
	:CORR:SHOR on page�165



	<表の行>
	ShortMeas
	ShortMeas
	ShortMeas


	:CORR:COLL on page�157
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	<表の行>
	CorVal
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	PrmSlct
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	<表の行>
	MeasVal
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	<表の行>
	[Show Setting]
	[Show Setting]
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	:DISP:TEXT2:PAGE on page�179
	:DISP:TEXT2:PAGE on page�179
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	<表の行>
	[Trig]
	[Trig]
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	:TRIG on page�195
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	:TRIG on page�195



	<表の行>
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	<表>
	Table 10�4 4288A GPIB command tree
	<表ヘッダ>
	<表の行>
	Command
	Parameter
	Note


	<表本文>
	<表の行>
	ABORt
	[No query]

	<表の行>
	<表の行>
	CALCulate
	CALCulate


	<表の行>
	:COMParator
	:COMParator


	<表の行>
	:AUXBin
	:AUXBin

	{ON|OFF|1|0}
	{ON|OFF|1|0}


	<表の行>
	:BEEPer
	:BEEPer


	<表の行>
	:CONDition
	:CONDition

	{PASS|FAIL}
	{PASS|FAIL}


	<表の行>
	[:STATe]
	[:STATe]

	{ON|OFF|1|0}
	{ON|OFF|1|0}


	<表の行>
	:CLEar
	:CLEar

	[No query]
	[No query]


	<表の行>
	:COUNt
	:COUNt


	<表の行>
	:CLEar
	:CLEar

	[No query]
	[No query]


	<表の行>
	:DATA?
	[Query only]
	[Query only]


	<表の行>
	:MUTLi
	:MUTLi


	<表の行>
	:DATA?
	[Query only]
	[Query only]


	<表の行>
	:OVLD?
	[Query only]
	[Query only]


	<表の行>
	:OVLD?
	[Query only]
	[Query only]


	<表の行>
	[:STATe]
	[:STATe]

	{ON|OFF|1|0}
	{ON|OFF|1|0}


	<表の行>
	:MODE
	:MODE

	{ABS|DEV|PCNT}
	{ABS|DEV|PCNT}


	<表の行>
	:PRIMary
	:PRIMary


	<表の行>
	:BIN1
	:BIN1

	<numeric>,<numeric>
	<numeric>,<numeric>


	<表の行>
	:STATe
	:STATe

	{ON|OFF|1|0}
	{ON|OFF|1|0}


	<表の行>
	:BIN{2|3|4|5|6|7|8|9}
	:BIN{2|3|4|5|6|7|8|9}

	<numeric>,<numeric>
	<numeric>,<numeric>


	<表の行>
	:STATe
	:STATe

	{ON|OFF|1|0}
	{ON|OFF|1|0}


	<表の行>
	:NOMinal
	:NOMinal

	<numeric>
	<numeric>


	<表の行>
	:SECondary
	:SECondary


	<表の行>
	:LIMit
	:LIMit

	<numeric>,<numeric>
	<numeric>,<numeric>


	<表の行>
	:STATe
	:STATe

	{ON|OFF|1|0}
	{ON|OFF|1|0}


	<表の行>
	[:STATe]
	[:STATe]

	{ON|OFF|1|0}
	{ON|OFF|1|0}


	<表の行>
	<表の行>
	CALCulate1

	<表の行>
	:FORMat
	{CP|CS}

	<表の行>
	:MATH

	<表の行>
	:EXPRession

	<表の行>
	:CATalog?
	[Query only]

	<表の行>
	:NAME
	{DEV|PCNT}

	<表の行>
	:STATe
	:STATe

	{ON|OFF|1|0}
	{ON|OFF|1|0}


	<表の行>
	<表の行>
	CALCulate2

	<表の行>
	:FORMat
	{D|Q|G|RP|RS}
	{D|Q|G|RP|RS}


	<表の行>
	:MATH

	<表の行>
	:EXPRession

	<表の行>
	:CATalog?
	[Query only]

	<表の行>
	:NAME
	{DEV|PCNT}

	<表の行>
	:STATe
	:STATe

	{ON|OFF|1|0}
	{ON|OFF|1|0}


	<表の行>
	<表の行>
	CALCulate3
	CALCulate3


	<表の行>
	:MATH
	:MATH


	<表の行>
	:STATe
	:STATe

	{ON|OFF|1|0}
	{ON|OFF|1|0}


	<表の行>
	<表の行>
	CALCulate4
	CALCulate4


	<表の行>
	:MATH
	:MATH


	<表の行>
	:STATe
	:STATe

	{ON|OFF|1|0}
	{ON|OFF|1|0}


	<表の行>
	<表の行>
	CALibration
	CALibration


	<表の行>
	:CABle
	:CABle

	<numeric>
	<numeric>


	<表の行>
	<表の行>
	DATA
	DATA


	<表の行>
	[:DATA]
	[:DATA]

	{REF1|REF2},<numeric>
	{REF1|REF2},<numeric>


	<表の行>
	[:DATA]?
	[:DATA]?

	{BUF1|BUF2}
	{BUF1|BUF2}

	[Query only]
	[Query only]


	<表の行>
	{IMON|VMON}
	{IMON|VMON}

	[Query only]
	[Query only]


	<表の行>
	:FEED
	:FEED

	{BUF1|BUF2},{"CALCulate1"|"CALCulate2"|""}
	{BUF1|BUF2},{"CALCulate1"|"CALCulate2"|""}


	<表の行>
	:CONTrol
	:CONTrol

	{BUF1|BUF2},{ALWays|NEVer}
	{BUF1|BUF2},{ALWays|NEVer}


	<表の行>
	:POINts
	:POINts

	{BUF1|BUF2},<numeric>
	{BUF1|BUF2},<numeric>


	<表の行>
	<表の行>
	DISPlay
	DISPlay


	<表の行>
	[:WINDow]
	[:WINDow]


	<表の行>
	[:STATe]
	[:STATe]

	{ON|OFF|1|0}
	{ON|OFF|1|0}


	<表の行>
	:TEXT1
	:TEXT1


	<表の行>
	[:DATA]
	[:DATA]


	<表の行>
	:DIGit
	:DIGit

	<numeric>
	<numeric>


	<表の行>
	:FMSD
	:FMSD


	<表の行>
	:DATA
	:DATA

	<numeric>
	<numeric>


	<表の行>
	[:STATe]
	[:STATe]

	{ON|OFF|1|0}
	{ON|OFF|1|0}


	<表の行>
	:TEXT2
	:TEXT2


	<表の行>
	:PAGE
	:PAGE

	<numeric>
	<numeric>


	<表の行>
	<表の行>
	FETCh?
	FETCh?

	[Query only]
	[Query only]


	<表の行>
	<表の行>
	FORMat
	FORMat


	<表の行>
	[:DATA]
	[:DATA]

	{ASCii|REAL[,64]}
	{ASCii|REAL[,64]}


	<表の行>
	<表の行>
	INITiate
	INITiate


	<表の行>
	:CONTinuous
	:CONTinuous

	{ON|OFF|1|0}
	{ON|OFF|1|0}


	<表の行>
	[:IMMediate]
	[:IMMediate]

	[No query]
	[No query]


	<表の行>
	<表の行>
	READ?
	READ?

	[Query only]
	[Query only]


	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	[SENSe]
	[SENSe]


	<表の行>
	:AVErage
	:AVErage


	<表の行>
	:COUNt
	:COUNt

	<numeric>
	<numeric>


	<表の行>
	[:STATe]
	[:STATe]

	{ON|OFF|1|0}
	{ON|OFF|1|0}


	<表の行>
	[:FIMPedance]
	[:FIMPedance]


	<表の行>
	:APERture
	:APERture


	<表の行>
	[:MODE]
	[:MODE]

	{SHORt|MEDium|LONG}
	{SHORt|MEDium|LONG}


	<表の行>
	:CREJect
	:CREJect


	<表の行>
	:LIMit
	:LIMit

	<numeric>
	<numeric>


	<表の行>
	[:STATe]
	[:STATe]

	{ON|OFF|1|0}
	{ON|OFF|1|0}


	<表の行>
	:RANGe
	:RANGe


	<表の行>
	:AUTO
	:AUTO

	{ON|OFF|1|0}
	{ON|OFF|1|0}


	<表の行>
	[:UPPer]
	[:UPPer]

	<numeric>[PF|P|NF|N|UF|U|MF|M|F]
	<numeric>[PF|P|NF|N|UF|U|MF|M|F]


	<表の行>
	:CORRection
	:CORRection


	<表の行>
	:CKIT
	:CKIT


	<表の行>
	:STANdard1
	:STANdard1


	<表の行>
	:FORMat
	:FORMat

	{GB|CPG}
	{GB|CPG}


	<表の行>
	:STANdard2
	:STANdard2


	<表の行>
	:FORMat
	:FORMat

	{RX|LSRS}
	{RX|LSRS}


	<表の行>
	:STANdard3
	:STANdard3

	<numeric>,<numeric>
	<numeric>,<numeric>


	<表の行>
	:FORMat
	:FORMat

	{CPD|CPQ|CPG|CPRP|CSD|CSQ|CSRS}
	{CPD|CPQ|CPG|CPRP|CSD|CSQ|CSRS}


	<表の行>
	:COLLect
	:COLLect


	<表の行>
	[:ACQuire]
	[:ACQuire]

	{STANdard1|STANdard2|STANdard3}
	{STANdard1|STANdard2|STANdard3}

	[No query]
	[No query]


	<表の行>
	:DATA
	:DATA

	{STANdard1|STANdard2|STANdard3},<numeric>
	{STANdard1|STANdard2|STANdard3},<numeric>


	<表の行>
	:LOAD
	:LOAD


	<表の行>
	[:STATe]
	[:STATe]

	{ON|OFF|1|0}
	{ON|OFF|1|0}


	<表の行>
	:MULTiple
	:MULTiple


	<表の行>
	:CHANnel
	:CHANnel

	<numeric>
	<numeric>


	<表の行>
	:CKIT
	:CKIT


	<表の行>
	:STANdard3
	:STANdard3


	<表の行>
	[:STATe]
	[:STATe]

	{ON|OFF|1|0}
	{ON|OFF|1|0}


	<表の行>
	[:STATe]
	[:STATe]

	{ON|OFF|1|0}
	{ON|OFF|1|0}


	<表の行>
	:OFFSet
	:OFFSet


	<表の行>
	:DATA
	:DATA

	<numeric>,<numeric>
	<numeric>,<numeric>


	<表の行>
	[:STATe]
	[:STATe]

	{ON|OFF|1|0}
	{ON|OFF|1|0}


	<表の行>
	:OPEN
	:OPEN


	<表の行>
	[:STATe]
	[:STATe]

	{ON|OFF|1|0}
	{ON|OFF|1|0}


	<表の行>
	:SHORT
	:SHORT


	<表の行>
	[:STATe]
	[:STATe]

	{ON|OFF|1|0}
	{ON|OFF|1|0}


	<表の行>
	<表の行>
	SOURce
	SOURce


	<表の行>
	:FREQuency
	:FREQuency


	<表の行>
	[:CW]
	[:CW]

	<numeric>[HZ|KHZ|K]
	<numeric>[HZ|KHZ|K]


	<表の行>
	:VOLTage
	:VOLTage


	<表の行>
	[:LEVel]
	[:LEVel]


	<表の行>
	[:IMMediate]
	[:IMMediate]


	<表の行>
	[:AMPLitude]
	[:AMPLitude]

	<numeric>[MV|M|V]
	<numeric>[MV|M|V]


	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	STATus
	STATus


	<表の行>
	:OPERation
	:OPERation


	<表の行>
	:CONDition?
	:CONDition?

	[Query only]
	[Query only]


	<表の行>
	:ENABle
	:ENABle

	<numeric>
	<numeric>


	<表の行>
	[:EVENt]?
	[Query only]
	[Query only]


	<表の行>
	:PRESet
	:PRESet

	[No query]
	[No query]


	<表の行>
	:QUEStionable
	:QUEStionable


	<表の行>
	:CONDition?
	:CONDition?

	[Query only]
	[Query only]


	<表の行>
	:ENABle
	:ENABle

	<numeric>
	<numeric>


	<表の行>
	[:EVENt]?
	[Query only]
	[Query only]


	<表の行>
	<表の行>
	SYSTem
	SYSTem


	<表の行>
	:BEEPer
	:BEEPer


	<表の行>
	[:IMMediate]
	[:IMMediate]

	[No query]
	[No query]


	<表の行>
	:STATe
	:STATe

	{ON|OFF|1|0}
	{ON|OFF|1|0}


	<表の行>
	:ERRor?
	:ERRor?

	[Query only]
	[Query only]


	<表の行>
	:KLOCk
	:KLOCk

	{ON|OFF|1|0}
	{ON|OFF|1|0}


	<表の行>
	:FSHift
	:FSHift

	<numeric>
	<numeric>


	<表の行>
	:PRESet
	:PRESet

	[No query]
	[No query]


	<表の行>
	:TEST?
	:TEST?

	[Query only]
	[Query only]


	<表の行>
	:VERSion?
	:VERSion?

	[Query only]
	[Query only]


	<表の行>
	<表の行>
	TRIGger
	TRIGger


	<表の行>
	[:SEQuence1]
	[:SEQuence1]


	<表の行>
	:DELay
	:DELay

	<numeric>[MS|M|S]
	<numeric>[MS|M|S]


	<表の行>
	[:IMMediate]
	[:IMMediate]

	[No query]
	[No query]


	<表の行>
	:SOURce
	:SOURce

	{INTernal|MANual|EXTernal|BUS}
	{INTernal|MANual|EXTernal|BUS}


	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>
	<表の行>




	A� Manual Changes
	A� Manual Changes
	This appendix contains the information required to adapt this manual to earlier versions or confi...
	This appendix contains the information required to adapt this manual to earlier versions or confi...

	Manual Changes
	Manual Changes
	Firmware version;Manual change;Serial number;Prefix
	To adapt this manual to your Agilent 4288A, refer to
	<表>
	Table A�1 ����������Manual Changes by Serial Number
	<表ヘッダ>
	<表の行>
	Serial Prefix or Number
	Make Manual Changes


	<表本文>
	<表の行>


	<表>
	Table A�2 ����������Manual Changes by Firmware Version
	<表ヘッダ>
	<表の行>
	Version
	Make Manual Changes


	<表本文>
	<表の行>
	1.00
	“Change 1” on page�209, “Change 2” on page�209
	“Change 1” on page�209
	“Change 1” on page�209



	<表の行>
	1.10
	“Change 2” on page�209
	“Change 2” on page�209
	“Change 2” on page�209





	Agilent Technologies uses a two-part, ten-character serial number that is stamped on the serial n...
	Execute the
	Figure A�1 Serial Number Plate (Example)
	Figure A�1 Serial Number Plate (Example)
	Serial number:Plate
	<グラフィック>

	Change 1
	Change 1
	The firmware revision 1.00 does not support the following function and command. Please delete the...
	• External test
	• External test
	• :SYST:TEST? command on page�194
	• :SYST:TEST? command on page�194



	Change 2
	Change 2
	The firmware revisions 1.00 and 1.10 do not support the following functions and commands. Please ...
	• Displaying compensation data in the instrument setup display area
	• Displaying compensation data in the instrument setup display area
	• Selecting parameter format of OPEN/SHORT compensation data
	• :CORR:CKIT:STAN1:FORM command on page�154
	• :CORR:CKIT:STAN1:FORM command on page�154

	• :CORR:CKIT:STAN2:FORM command on page�154
	• :CORR:CKIT:STAN2:FORM command on page�154





	B� Information for Replacing 4278A with 4288A
	B� Information for Replacing 4278A with 4288A
	Information for Replacing 4278A with 4288A;Migration (4278A->4288A);Replacing 4278A with 4288A
	This appendix describes information that is applicable when replacing the Agilent 4278A with the ...
	This appendix describes information that is applicable when replacing the Agilent 4278A with the ...

	Functional Comparison and GPIB Command Correspondence
	Functional Comparison and GPIB Command Correspondence
	Functional comparison
	This section compares the functions of the 4278A and 4288A and shows the correspondence between t...
	Reset
	Reset
	4278A vs. 4288A(functional comparison):Reset
	GPIB command correspondence
	GPIB command correspondence
	<表>
	Table B�1 ����������Correspondence of reset commands
	<表ヘッダ>
	<表の行>
	Function
	Function

	GPIB command
	GPIB command


	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	Reset
	Reset

	*RST
	*RST

	:SYST:PRES
	:SYST:PRES
	:SYST:PRES





	NOTE Although the 4278A also has a command named
	NOTE Although the 4278A also has a command named



	Measurement parameters
	Measurement parameters
	4278A vs. 4288A(functional comparison):Measurement parameter
	Functional comparison
	Functional comparison
	<表>
	<表ヘッダ>
	<表の行>
	Measurement parameter
	Measurement parameter

	Availability (yes: m, no: ¥)
	Availability (yes: m, no: ¥)


	<表の行>
	Primary parameter
	Primary parameter

	Secondary parameter
	Secondary parameter

	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	Cp
	Cp

	D
	D

	m
	m

	m
	m


	<表の行>
	Q
	Q

	m
	m

	m
	m


	<表の行>
	G
	G

	m
	m

	m
	m


	<表の行>
	Rp
	Rp

	¥
	¥

	m
	m


	<表の行>
	Cs
	Cs

	D
	D

	m
	m

	m
	m


	<表の行>
	Q
	Q

	m
	m

	m
	m


	<表の行>
	Rs
	Rs

	m
	m

	m
	m





	Differences in usage of GPIB commands
	Differences in usage of GPIB commands
	<表>
	<表ヘッダ>
	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	Parameter setup method
	Parameter setup method

	The primary and secondary parameters are set up simultaneously with one command.
	The primary and secondary parameters are set up simultaneously with one command.

	The primary and secondary parameters are set up individually with two different commands.
	The primary and secondary parameters are set up individually with two different commands.





	GPIB command correspondence
	GPIB command correspondence
	<表>
	Table B�2 ����������Correspondence of measurement parameter setup commands
	<表ヘッダ>
	<表の行>
	Measurement parameter
	Measurement parameter

	GPIB command
	GPIB command


	<表の行>
	Primary parameter
	Primary parameter

	Secondary parameter
	Secondary parameter

	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	Cp
	Cp

	D
	D

	MPAR1
	MPAR1

	:CALC1:FORM CP
	:CALC1:FORM
	:CALC1:FORM


	:CALC2:FORM D
	:CALC2:FORM
	:CALC2:FORM



	<表の行>
	Q
	Q

	MPAR2
	MPAR2

	:CALC2:FORM Q
	:CALC2:FORM
	:CALC2:FORM



	<表の行>
	G
	G

	MPAR3
	MPAR3

	:CALC2:FORM G
	:CALC2:FORM
	:CALC2:FORM



	<表の行>
	Cs
	Cs

	D
	D

	MPAR4
	MPAR4

	:CALC1:FORM CS
	:CALC1:FORM
	:CALC1:FORM


	:CALC2:FORM D
	:CALC2:FORM
	:CALC2:FORM



	<表の行>
	Q
	Q

	MPAR5
	MPAR5

	:CALC2:FORM Q
	:CALC2:FORM
	:CALC2:FORM



	<表の行>
	Rs
	Rs

	MPAR6
	MPAR6

	:CALC2:FORM RS
	:CALC2:FORM
	:CALC2:FORM







	Measurement signal
	Measurement signal
	4278A vs. 4288A(functional comparison):Measurement signal
	Functional comparison
	Functional comparison
	<表>
	<表ヘッダ>
	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	Measurement frequency
	Measurement frequency

	1 kHz, 1 MHz
	1 kHz, 1 MHz

	1 kHz, 1 MHz
	1 kHz, 1 MHz


	<表の行>
	Frequency shift (1 MHz)
	Frequency shift (1 MHz)

	+2%, +1%, 0%, -1%
	+2%, +1%, 0%, -1%

	+2%, +1%, 0%, -1%
	+2%, +1%, 0%, -1%


	<表の行>
	Measurement signal level (OSC level)
	Allowable setup range
	Allowable setup range

	0.1 V to 1 V
	0.1 V to 1 V

	0.1 V to 1 V
	0.1 V to 1 V


	<表の行>
	Resolution
	Resolution

	0.1
	0.1

	0.01
	0.01


	<表の行>
	Level monitor
	Level monitor

	Unavailable
	Unavailable

	Current value, voltage value
	Current value, voltage value





	GPIB command correspondence
	GPIB command correspondence
	<表>
	Table B�3 ����������Correspondence of measurement signal setup commands
	<表ヘッダ>
	<表の行>
	Function
	Function

	GPIB command (option number)
	GPIB command (option number)


	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	Measurement frequency
	Measurement frequency

	1 kHz
	1 kHz

	FREQ1
	FREQ1

	:SOUR:FREQ 1KHZ
	:SOUR:FREQ
	:SOUR:FREQ



	<表の行>
	1 MHz
	1 MHz

	FREQ2
	FREQ2

	:SOUR:FREQ 1MHZ
	:SOUR:FREQ
	:SOUR:FREQ



	<表の行>
	Frequency shift (1 MHz)
	0%
	0%

	Normal
	Normal

	:SYST:FSH 0
	:SYST:FSH
	:SYST:FSH



	<表の行>
	+1%
	+1%

	Option 003
	Option 003

	:SYST:FSH 1
	:SYST:FSH
	:SYST:FSH



	<表の行>
	-1%
	-1%

	Option 005
	Option 005

	:SYST:FSH -1
	:SYST:FSH
	:SYST:FSH



	<表の行>
	+2%
	+2%

	Option 006
	Option 006

	:SYST:FSH 2
	:SYST:FSH
	:SYST:FSH



	<表の行>
	Measurement signal level (OSC level)
	Measurement signal level (OSC level)

	OSC=
	OSC=

	:SOUR:VOLT
	:SOUR:VOLT
	:SOUR:VOLT







	High-accuracy measurement (HI-ACC) mode
	High-accuracy measurement (HI-ACC) mode
	4278A vs. 4288A(functional comparison):HI-ACC mode
	The 4288A does not have a function corresponding to the 4278A’s high-accuracy measurement (HI-ACC...

	Measurement range
	Measurement range
	4278A vs. 4288A(functional comparison):Measurement range
	Functional comparison
	Functional comparison
	The following table shows the allowable measurement ranges for the 4278A and the 4288A.
	At the measurement frequency of 1 kHz, the 4288A provides almost perfect upward compatibility wit...
	At the measurement frequency of 1 MHz, the 4288A provides almost no compatibility with the 4278A,...
	<表>
	<表ヘッダ>
	<表の行>
	Measurement frequency: 1 kHz
	Measurement frequency: 1 kHz

	Measurement frequency: 1 MHz
	Measurement frequency: 1 MHz


	<表の行>
	4278A
	4278A

	4288A
	4288A

	4278A
	4278A

	4288A
	4288A


	<表の行>
	Range
	Range

	Output resistance
	Output resistance

	Range
	Range

	Output resistance
	Output resistance

	Range
	Range

	Output resistance
	Output resistance

	Range
	Range

	Output resistance
	Output resistance



	<表本文>
	<表の行>
	100 pF
	100 pF

	100 W
	100 W

	100 pF
	100 pF

	20 W
	20 W

	1 pF
	1 pF

	20 W
	20 W

	1 pF
	1 pF

	20 W
	20 W


	<表の行>
	220 pF
	220 pF

	20 W
	20 W

	2 pF
	2 pF

	20 W
	20 W


	<表の行>
	470 pF
	470 pF

	20 W
	20 W

	2.2 pF
	2.2 pF

	20 W
	20 W


	<表の行>
	1 nF
	1 nF

	100 W
	100 W

	1 nF
	1 nF

	20 W
	20 W

	4 pF
	4 pF

	20 W
	20 W


	<表の行>
	2.2 nF
	2.2 nF

	20 W
	20 W

	4.7 pF
	4.7 pF

	20 W
	20 W


	<表の行>
	4.7 nF
	4.7 nF

	20 W
	20 W

	8 pF
	8 pF

	20 W
	20 W


	<表の行>
	10 nF
	10 nF

	100 W
	100 W

	10 nF
	10 nF

	20 W
	20 W

	10 pF
	10 pF

	20 W
	20 W


	<表の行>
	22 nF
	22 nF

	20 W
	20 W

	16 pF
	16 pF

	20 W
	20 W


	<表の行>
	47 nF
	47 nF

	20 W
	20 W

	22 pF
	22 pF

	20 W
	20 W


	<表の行>
	100 nF
	100 nF

	20 W
	20 W

	100 nF
	100 nF

	20 W
	20 W

	32 pF
	32 pF

	20 W
	20 W


	<表の行>
	220 nF
	220 nF

	1.2 W
	1.2 W

	47 pF
	47 pF

	20 W
	20 W


	<表の行>
	470 nF
	470 nF

	1.2 W
	1.2 W

	64 pF
	64 pF

	20 W
	20 W


	<表の行>
	1 mF
	1 mF

	1.2 W
	1.2 W

	1 mF
	1 mF

	1.2 W
	1.2 W

	100 pF
	100 pF

	20 W
	20 W


	<表の行>
	2.2 mF
	2.2 mF

	1.2 W
	1.2 W

	128 pF
	128 pF

	20 W
	20 W


	<表の行>
	4.7 mF
	4.7 mF

	1.2 W
	1.2 W

	220 pF
	220 pF

	20 W
	20 W


	<表の行>
	10 mF
	10 mF

	1.2 W
	1.2 W

	10 mF
	10 mF

	1.2 W
	1.2 W

	256 pF
	256 pF

	20 W
	20 W


	<表の行>
	470 pF
	470 pF

	20 W
	20 W


	<表の行>
	512 pF
	512 pF

	20 W
	20 W


	<表の行>
	100 mF
	100 mF

	20 W
	20 W

	1 nF
	1 nF

	20 W
	20 W


	<表の行>
	1024 pF
	1024 pF

	20 W
	20 W





	Differences in usage of GPIB commands
	Differences in usage of GPIB commands
	<表>
	<表ヘッダ>
	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	Correspondence between the measurement frequency and the measurement range
	Correspondence between the measurement frequency and the measurement range

	Measurement range is set for both 1�kHz and 1 MHz frequencies. Different setup commands are provi...
	Measurement range is set for both 1�kHz and 1 MHz frequencies. Different setup commands are provi...

	Measurement range is set for both 1�kHz and 1 MHz frequencies. If a change in the measurement fre...
	Measurement range is set for both 1�kHz and 1 MHz frequencies. If a change in the measurement fre...





	GPIB command correspondence
	GPIB command correspondence
	<表>
	Table B�4 ����������Correspondence of measurement range setup commands
	<表ヘッダ>
	<表の行>
	Setup
	Setup

	GPIB command
	GPIB command


	<表の行>
	Measurement frequency
	Measurement frequency

	Measurement range

	<表の行>
	4278A
	4278A

	4288A
	4288A

	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	1 kHz
	1 kHz

	Auto
	Auto

	Auto
	Auto

	RA0
	RA0

	:RANG:AUTO ON
	:RANG:AUTO
	:RANG:AUTO



	<表の行>
	100 pF
	100 pF

	100 pF
	100 pF

	RA1
	RA1

	:RANG 100PF
	:RANG
	:RANG



	<表の行>
	1 nF
	1 nF

	220 pF
	220 pF

	RA2
	RA2

	:RANG 220PF
	:RANG
	:RANG



	<表の行>
	470 pF
	470 pF

	:RANG 470PF
	:RANG
	:RANG



	<表の行>
	1 nF
	1 nF

	:RANG 1NF
	:RANG
	:RANG



	<表の行>
	10 nF
	10 nF

	2.2 nF
	2.2 nF

	RA3
	RA3

	:RANG 2.2NF
	:RANG
	:RANG



	<表の行>
	4.7 nF
	4.7 nF

	:RANG 4.7NF
	:RANG
	:RANG



	<表の行>
	10 nF
	10 nF

	:RANG 10NF
	:RANG
	:RANG



	<表の行>
	100 nF
	100 nF

	22 nF
	22 nF

	RA4
	RA4

	:RANG 22NF
	:RANG
	:RANG



	<表の行>
	47 nF
	47 nF

	:RANG 47NF
	:RANG
	:RANG



	<表の行>
	100 nF
	100 nF

	:RANG 100NF
	:RANG
	:RANG



	<表の行>
	1 mF
	1 mF

	220 nF
	220 nF

	RA5
	RA5

	:RANG 220NF
	:RANG
	:RANG



	<表の行>
	470 nF
	470 nF

	:RANG 470NF
	:RANG
	:RANG



	<表の行>
	1 mF
	1 mF

	:RANG 1UF
	:RANG
	:RANG



	<表の行>
	10 mF
	10 mF

	2.2 mF
	2.2 mF

	RA6
	RA6

	:RANG 2.2UF
	:RANG
	:RANG



	<表の行>
	4.7 mF
	4.7 mF

	:RANG 4.7UF
	:RANG
	:RANG



	<表の行>
	10 mF
	10 mF

	:RANG 10UF
	:RANG
	:RANG



	<表の行>
	100 mF
	100 mF

	Not available
	Not available

	RA7
	RA7

	Not available
	Not available


	<表の行>
	1 MHz
	1 MHz

	Auto
	Auto

	Auto
	Auto

	RB0
	RB0

	:RANG:AUTO ON
	:RANG:AUTO
	:RANG:AUTO



	<表の行>
	1 pF
	1 pF

	1 pF
	1 pF

	RB1
	RB1

	:RANG 1PF
	:RANG
	:RANG



	<表の行>
	2 pF
	2 pF

	2.2 pF
	2.2 pF

	RB2
	RB2

	:RANG 2.2PF
	:RANG
	:RANG



	<表の行>
	4 pF
	4 pF

	2.2 pF
	2.2 pF

	RB3
	RB3

	:RANG 2.2PF
	:RANG
	:RANG



	<表の行>
	4.7 pF
	4.7 pF

	:RANG 4.7PF
	:RANG
	:RANG



	<表の行>
	8 pF
	8 pF

	4.7 pF
	4.7 pF

	RB4
	RB4

	:RANG 4.7PF
	:RANG
	:RANG



	<表の行>
	10 pF
	10 pF

	:RANG 10PF
	:RANG
	:RANG



	<表の行>
	16 pF
	16 pF

	10 pF
	10 pF

	RB5
	RB5

	:RANG 10PF
	:RANG
	:RANG



	<表の行>
	22 pF
	22 pF

	:RANG 22PF
	:RANG
	:RANG



	<表の行>
	32 pF
	32 pF

	22 pF
	22 pF

	RB6
	RB6

	:RANG 22PF
	:RANG
	:RANG



	<表の行>
	47 pF
	47 pF

	:RANG 47PF
	:RANG
	:RANG



	<表の行>
	64 pF
	64 pF

	47 pF
	47 pF

	RB7
	RB7

	:RANG 47PF
	:RANG
	:RANG



	<表の行>
	100 pF
	100 pF

	:RANG 100PF
	:RANG
	:RANG



	<表の行>
	128 pF
	128 pF

	100 pF
	100 pF

	RB8
	RB8

	:RANG 100PF
	:RANG
	:RANG



	<表の行>
	220 pF
	220 pF

	:RANG 220PF
	:RANG
	:RANG



	<表の行>
	256 pF
	256 pF

	220 pF
	220 pF

	RB9
	RB9

	:RANG 220PF
	:RANG
	:RANG



	<表の行>
	470 pF
	470 pF

	:RANG 470PF
	:RANG
	:RANG



	<表の行>
	512 pF
	512 pF

	470 pF
	470 pF

	RB10
	RB10

	:RANG 470PF
	:RANG
	:RANG



	<表の行>
	1 nF
	1 nF

	:RANG 1NF
	:RANG
	:RANG



	<表の行>
	1024 pF
	1024 pF

	1 nF
	1 nF

	RB11
	RB11

	:RANG 1NF
	:RANG
	:RANG







	Integration time (measurement time)/averaging
	Integration time (measurement time)/averaging
	4278A vs. 4288A(functional comparison):Measurement time
	4278A vs. 4288A(functional comparison):Averaging
	Functional comparison
	Functional comparison
	<表>
	<表ヘッダ>
	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	Integration time (measurement time)
	Integration time (measurement time)

	SHORT, MEDIUM, LONG
	SHORT, MEDIUM, LONG

	SHORT, LONG
	SHORT


	<表の行>
	Averaging count
	Allowable setup range
	Allowable setup range

	1 to 256
	1 to 256

	1 to 256
	1 to 256


	<表の行>
	Resolution
	Resolution

	Only 9 points: 1,2,4,8,16,32,64,128,256
	Only 9 points: 1,2,4,8,16,32,64,128,256

	1
	1





	Differences in usage of GPIB commands
	Differences in usage of GPIB commands
	<表>
	<表ヘッダ>
	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	ON/OFF of the averaging function
	ON/OFF of the averaging function

	The averaging function cannot be turned ON/OFF. It is always ON (equivalent to OFF when the avera...
	The averaging function cannot be turned ON/OFF. It is always ON (equivalent to OFF when the avera...

	The averaging function can be turned ON/OFF. You have to turn ON the averaging function when sett...




	GPIB command correspondence
	GPIB command correspondence
	<表>
	Table B�5 ����������Correspondence of measurement time/averaging/trigger delay time setup commands
	<表ヘッダ>
	<表の行>
	Setup
	Setup

	GPIB command
	GPIB command


	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	Integration time (measurement time)
	Integration time (measurement time)

	SHORT
	SHORT

	ITIM1
	ITIM1

	:APER SHOR
	:APER
	:APER



	<表の行>
	MEDIUM
	MEDIUM

	ITIM2
	ITIM2


	<表の行>
	LONG
	LONG

	ITIM3
	ITIM3

	:APER LONG
	:APER
	:APER



	<表の行>
	Averaging count
	Averaging count

	AVE=
	AVE=

	:AVER:COUN
	:AVER:COUN
	:AVER:COUN


	:AVER ON
	:AVER






	Cable length
	Cable length
	4278A vs. 4288A(functional comparison):Cable length
	Functional comparison
	Functional comparison
	<表>
	<表ヘッダ>
	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	Cable length
	Cable length

	0 m, 1 m, 2 m
	0 m, 1 m, 2 m

	0 m, 1 m, 2 m
	0 m, 1 m, 2 m





	GPIB command correspondence
	GPIB command correspondence
	<表>
	Table B�6 ����������Correspondence of setup commands related to measurement time
	<表ヘッダ>
	<表の行>
	Setup
	Setup

	GPIB command
	GPIB command


	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	Cable length
	Cable length

	0 m
	0 m

	CABL0
	CABL0

	:CAL:CABL 0
	:CAL:CABL
	:CAL:CABL



	<表の行>
	1 m
	1 m

	CABL1
	CABL1

	:CAL:CABL 1
	:CAL:CABL
	:CAL:CABL



	<表の行>
	2 m
	2 m

	CABL2
	CABL2

	:CAL:CABL 2
	:CAL:CABL
	:CAL:CABL







	Trigger/delay (trigger delay) time
	Trigger/delay (trigger delay) time
	4278A vs. 4288A(functional comparison):Trigger mode
	4278A vs. 4288A(functional comparison):Trigger delay time
	Functional comparison
	Functional comparison
	<表>
	<表ヘッダ>
	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	Trigger mode
	Trigger mode

	INT, EXT, MAN
	INT, EXT, MAN

	INT, EXT, BUS, MAN
	INT, EXT, BUS


	<表の行>
	Delay time (trigger delay time)
	Allowable setup range
	Allowable setup range

	0.001 to 1
	0.001 to 1

	0.001 to 1
	0.001 to 1


	<表の行>
	Resolution
	Resolution

	0.001
	0.001

	0.001
	0.001





	Differences in usage of GPIB commands
	Differences in usage of GPIB commands
	<表>
	<表ヘッダ>
	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	Operation of *TRG command
	Operation of *TRG command

	Generates a trigger when the trigger mode is EXT.
	Generates a trigger when the trigger mode is EXT.

	Generates a trigger and reads out the measurement result after the completion of measurement when...
	Generates a trigger and reads out the measurement result after the completion of measurement when...





	GPIB command correspondence
	GPIB command correspondence
	<表>
	Table B�7 ����������Correspondence of trigger mode/delay time setup commands
	<表ヘッダ>
	<表の行>
	Function
	Function

	GPIB command
	GPIB command


	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	Generating a trigger
	Generating a trigger

	*TRG
	*TRG

	:TRIG
	:TRIG
	:TRIG



	<表の行>
	Generating a trigger and reading out the measurement result
	Generating a trigger and reading out the measurement result

	Similar function is performed by executing *TRG during continuous data output (after execution of...
	Similar function is performed by executing *TRG during continuous data output (after execution of...

	*TRG
	*TRG
	*TRG



	<表の行>
	Trigger mode
	Trigger mode

	INT
	INT

	TRIG1
	TRIG1

	:TRIG:SOUR INT
	:TRIG:SOUR
	:TRIG:SOUR



	<表の行>
	EXT
	EXT

	TRIG2
	TRIG2

	:TRIG:SOUR EXT
	:TRIG:SOUR
	:TRIG:SOUR



	<表の行>
	BUS
	BUS

	:TRIG:SOUR BUS
	:TRIG:SOUR
	:TRIG:SOUR



	<表の行>
	MAN
	MAN

	TRIG3
	TRIG3

	:TRIG:SOUR MAN
	:TRIG:SOUR
	:TRIG:SOUR



	<表の行>
	Delay time (trigger delay time)
	Delay time (trigger delay time)

	DTIM=
	DTIM=

	:TRIG:DEL
	:TRIG:DEL
	:TRIG:DEL







	Compensation
	Compensation
	4278A vs. 4288A(functional comparison):Compensation;Compensation:Functional comparison
	Functional comparison
	Functional comparison
	<表>
	<表ヘッダ>
	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	OPEN/SHORT/ LOAD compensation
	ON/OFF
	Each compensation can be turned ON/OFF separately.
	Each compensation can be turned ON/OFF separately.

	Each compensation can be turned ON/OFF separately.
	Each compensation can be turned ON/OFF separately.


	<表の行>
	Parameter format of compensation data
	OPEN
	OPEN

	Cp-G
	Cp-G

	G-B, Cp-G
	G-B, Cp-G


	<表の行>
	SHORT
	SHORT

	Ls-Rs
	Ls-Rs

	R-X, Ls-Rs
	R-X, Ls-Rs


	<表の行>
	LOAD
	LOAD

	Same as the reference value for LOAD compensation.
	Same as the reference value for LOAD compensation.

	Same as the reference value for LOAD compensation.
	Same as the reference value for LOAD compensation.


	<表の行>
	Setup parameter of the reference value for LOAD compensation (definition value of the standard fo...
	Setup parameter of the reference value for LOAD compensation (definition value of the standard fo...

	Cp-D, Cp-G
	Cp-D, Cp-Q, Cp-G, Cp-Rp, Cs-D, Cs-Q, Cs-Rs
	Cp-D, Cp-Q, Cp-G, Cp-Rp, Cs-D, Cs-Q, Cs-Rs


	<表の行>
	Input/output of compensation data
	Reading out (displaying)
	Reading out (displaying)

	Reading out (displaying) and writing (GPIB command only)
	Reading out (displaying) and writing (GPIB command only)


	<表の行>
	Alarm message output condition during compensation data measurement
	OPEN
	OPEN

	|Y| ³ 20 mS
	|Y| ³ 20 mS

	|Y| ³ 20 mS
	|Y| ³ 20 mS


	<表の行>
	SHORT
	SHORT

	|Z| ³ 20 W
	|Z| ³ 20 W

	|Z| ³ 20 W
	|Z| ³ 20 W


	<表の行>
	LOAD
	LOAD

	|Z| £ |Zref| ¥ 0.9 |Z| ³ |Zref| ¥ 1.1
	|Z| £ |Zref| ¥ 0.9 |Z| ³ |Zref| ¥ 1.1

	|Z| £ |Zref| ¥ 0.9 |Z| ³ |Zref| ¥ 1.1
	|Z| £ |Zref| ¥ 0.9 |Z| ³ |Zref| ¥ 1.1


	<表の行>
	Operation after output of an alarm message during compensation data measurement
	Used as it is.
	Used as it is.

	Used as it is.
	Used as it is.


	<表の行>
	Offset compensation
	Can be turned ON/OFF separately for either primary or secondary parameters.
	Can be turned ON/OFF separately for either primary or secondary parameters.

	Cannot be turned ON/OFF separately for primary and secondary parameters (turned ON/OFF at the sam...
	Cannot be turned ON/OFF separately for primary and secondary parameters (turned ON/OFF at the sam...


	<表の行>
	Temperature compensation
	Available
	Available

	Not necessary
	Not necessary





	Differences in usage of GPIB commands
	Differences in usage of GPIB commands
	<表>
	<表ヘッダ>
	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	ON/OFF of OPEN/SHORT/LOAD compensation
	ON/OFF of OPEN/SHORT/LOAD compensation

	Measuring compensation data does not change ON/OFF setup.
	Measuring compensation data does not change ON/OFF setup.

	Measuring compensation data automatically turns it ON.

	<表の行>
	Setup of the reference value for LOAD compensation
	Setup of the reference value for LOAD compensation

	Two different commands are used to set up primary and secondary parameters separately.
	A single command is used to set up primary and secondary parameters at the same time.

	<表の行>
	Setup of data for offset compensation
	Setup of data for offset compensation

	Two different commands are used to set up the compensation data for the primary and secondary par...
	A single command is used to set up the compensation data for both the primary and secondary param...




	GPIB command correspondence
	GPIB command correspondence
	<表>
	Table B�8 ����������Correspondence of compensation function commands
	<表ヘッダ>
	<表の行>
	Function
	Function

	GPIB command
	GPIB command


	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	OPEN compensation
	OPEN compensation

	OFF
	OFF

	OPEN0
	OPEN0

	:CORR:OPEN OFF
	:CORR:OPEN
	:CORR:OPEN



	<表の行>
	ON
	ON

	OPEN1
	OPEN1

	:CORR:OPEN ON
	:CORR:OPEN
	:CORR:OPEN



	<表の行>
	SHORT compensation
	SHORT compensation

	OFF
	OFF

	SHOR0
	SHOR0

	:CORR:SHOR OFF
	:CORR:SHOR
	:CORR:SHOR



	<表の行>
	ON
	ON

	SHOR1
	SHOR1

	:CORR:SHOR ON
	:CORR:SHOR
	:CORR:SHOR



	<表の行>
	Standard (LOAD) compensation
	Standard (LOAD) compensation

	OFF
	OFF

	STD0
	STD0

	:CORR:LOAD OFF
	:CORR:LOAD
	:CORR:LOAD



	<表の行>
	ON
	ON

	STD1
	STD1

	:CORR:LOAD ON
	:CORR:LOAD
	:CORR:LOAD



	<表の行>
	Offset compens ation
	Offset compens ation

	OFF
	OFF

	Primary parameter
	Primary parameter

	AOFF0
	AOFF0

	:CORR:OFFS OFF
	:CORR:OFFS
	:CORR:OFFS



	<表の行>
	Secondary parameter
	Secondary parameter

	BOFF0
	BOFF0


	<表の行>
	ON
	ON

	Primary parameter
	Primary parameter

	AOFF1
	AOFF1

	:CORR:OFFS ON
	:CORR:OFFS
	:CORR:OFFS



	<表の行>
	Secondary parameter
	Secondary parameter

	BOFF1
	BOFF1


	<表の行>
	Defining the standard value for standard (LOAD) compensation
	Defining the standard value for standard (LOAD) compensation

	Setting the definition parameter
	Setting the definition parameter

	SPAR1
	SPAR1

	:CORR:CKIT:STAN3:FORM CPD
	:CORR:CKIT:STAN3:FORM
	:CORR:CKIT:STAN3:FORM



	<表の行>
	SPAR2
	SPAR2

	:CORR:CKIT:STAN3:FORM CPG
	:CORR:CKIT:STAN3:FORM
	:CORR:CKIT:STAN3:FORM



	<表の行>
	Setting the Cp value
	Setting the Cp value

	CSTD=
	CSTD=

	:CORR:CKIT:STAN3
	:CORR:CKIT:STAN3


	<表の行>
	Setting the D value
	Setting the D value

	DSTD=
	DSTD=


	<表の行>
	Setting the G value
	Setting the G value

	GSTD=
	GSTD=


	<表の行>
	Reading out the setup value
	Reading out the setup value

	STR?
	STR?

	:CORR:CKIT:STAN3?
	:CORR:CKIT:STAN3


	<表の行>
	Executing the measurement to obtain measured compensation value (data for compensation)
	Executing the measurement to obtain measured compensation value (data for compensation)

	OPEN
	OPEN

	XOP
	XOP

	:CORR:COLL STAN1
	:CORR:COLL
	:CORR:COLL



	<表の行>
	SHORT
	SHORT

	XSH
	XSH

	:CORR:COLL STAN2
	:CORR:COLL
	:CORR:COLL



	<表の行>
	Standard (LOAD)
	Standard (LOAD)

	XSTD
	XSTD

	:CORR:COLL STAN3
	:CORR:COLL
	:CORR:COLL



	<表の行>
	Setup of the data for offset compensation
	Setup of the data for offset compensation

	Primary parameter
	Primary parameter

	OFFA=
	OFFA=

	:CORR:OFFS:DATA
	:CORR:OFFS:DATA
	:CORR:OFFS:DATA



	<表の行>
	Secondary parameter
	Secondary parameter

	OFFB=
	OFFB=


	<表の行>
	Reading out the measured compensation value (data for compensation)
	Reading out the measured compensation value (data for compensation)

	OPEN
	OPEN

	OPM?
	OPM?

	:CORR:CKIT:STAN1:FORM CPG :CORR:DATA? STAN1
	:CORR:CKIT:STAN1:FORM
	:CORR:CKIT:STAN1:FORM



	<表の行>
	SHORT
	SHORT

	SHM?
	SHM?

	:CORR:CKIT:STAN2:FORM? LSRS :CORR:DATA? STAN2
	:CORR:CKIT:STAN2:FORM
	:CORR:CKIT:STAN2:FORM



	<表の行>
	Standard (LOAD)
	Standard (LOAD)

	STM?
	STM?

	:CORR:DATA? STAN3
	:CORR:DATA
	:CORR:DATA



	<表の行>
	Executing temperature compensation
	Executing temperature compensation

	XTMP
	XTMP

	N/A (temperature compensation not needed)





	Multi-compensation
	Multi-compensation
	4278A vs. 4288A(functional comparison):Multi compensation
	Functional comparison
	Functional comparison
	<表>
	<表ヘッダ>
	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	Number of channels
	Number of channels

	256 channels
	64 channels

	<表の行>
	Channel selection
	Channel selection

	GPIB command, scanner interface (/CH0 to /CH7)
	GPIB command, scanner interface (/CH0 to /CH7)

	Front panel, GPIB command, scanner interface (/CH0 to /CH5)
	Front panel, GPIB command, scanner interface (/CH0 to /CH5)


	<表の行>
	Setup mode for the reference value for LOAD compensation (definition value of the standard for LO...
	Setup mode for the reference value for LOAD compensation (definition value of the standard for LO...

	Common to all channels
	Common to all channels

	Common to all channels or separate for each channel




	GPIB command correspondence
	GPIB command correspondence
	<表>
	Table B�9 ����������Correspondence of commands related to multi-compensation
	<表ヘッダ>
	<表の行>
	Setup
	Setup

	GPIB command
	GPIB command


	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	Multi-compensation
	Multi-compensation

	OFF
	MCOM0
	MCOM0

	:CORR:MULT OFF
	:CORR:MULT
	:CORR:MULT



	<表の行>
	ON
	MCOM1
	MCOM1

	:CORR:MULT ON
	:CORR:MULT
	:CORR:MULT



	<表の行>
	Channel selection
	Channel selection

	CN0=
	CN0=

	:CORR:MULT:CHAN
	:CORR:MULT:CHAN
	:CORR:MULT:CHAN



	<表の行>
	Setup mode for the reference value for LOAD compensation (definition value of the standard for LO...
	Setup mode for the reference value for LOAD compensation (definition value of the standard for LO...

	Common to all channels
	Not selectable (always common to all channels)
	Not selectable (always common to all channels)

	:CORR:MULT:CKIT:STAN3 OFF
	:CORR:MULT:CKIT:STAN3
	:CORR:MULT:CKIT:STAN3



	<表の行>
	Separate for each channel
	:CORR:MULT:CKIT:STAN3 ON
	:CORR:MULT:CKIT:STAN3
	:CORR:MULT:CKIT:STAN3







	Comparator
	Comparator
	4278A vs. 4288A(functional comparison):Comparator;Comparator:Functional comparison
	Functional comparison
	Functional comparison
	<表>
	<表ヘッダ>
	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	Sorting target parameter
	Sorting target parameter

	Cp-D, Cp-Q, Cp-G, Cs-D, Cs-Q, Cs-Rs
	Cp-D, Cp-Q, Cp-G, Cs-D, Cs-Q, Cs-Rs

	Cp-D, Cp-Q, Cp-G, Cp-Rp, Cs-D, Cs-Q, Cs-Rs
	Cp-D, Cp-Q, Cp-G, Cp-Rp, Cs-D, Cs-Q, Cs-Rs


	<表の行>
	Reverse parameter function
	Available
	N/A

	<表の行>
	Limit mode (way of designating the limit range)
	Using a deviation from the reference value for designation
	% tolerance mode, absolute tolerance mode
	% tolerance mode, absolute tolerance mode

	% tolerance mode, absolute tolerance mode
	% tolerance mode, absolute tolerance mode


	<表の行>
	Using an absolute value for designation
	Sequential mode
	Sequential mode

	Absolute mode
	Absolute mode


	<表の行>
	BIN sorting
	Primary parameter
	9 BINs + OUT_OF_BINS
	9 BINs + OUT_OF_BINS

	9 BINs + OUT_OF_BINS
	9 BINs + OUT_OF_BINS


	<表の行>
	Secondary parameter
	PASS/FAIL judgment
	PASS/FAIL judgment

	PASS/FAIL judgment
	PASS/FAIL judgment


	<表の行>
	AUX BIN function
	Available
	Available

	<表の行>
	BIN count function
	Counting all sorting results, counting for each channel
	Counting all sorting results, counting for each channel

	<表の行>
	Low C reject function
	Select the detection limit value from 1%, 2%, 3%, 4%, 5%, or 6%.
	Set up the detection limit value freely within the range of 0 to 10%.




	Differences in usage of GPIB commands
	Differences in usage of GPIB commands
	<表>
	<表ヘッダ>
	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	Sorting target parameter
	Sorting target parameter

	Can be set up independently of the measurement parameter.
	Can be set up independently of the measurement parameter.

	Depends on the measurement parameter and cannot be set up independently.
	Depends on the measurement parameter and cannot be set up independently.


	<表の行>
	ON/OFF of BIN
	ON/OFF of BIN

	You cannot turn ON/OFF each BIN separately. Sorting targets are all of the BINs for which the lim...
	You cannot turn ON/OFF each BIN separately. Sorting targets are all of the BINs for which the lim...

	You can turn ON/OFF each BIN separately. Sorting targets are the BINs set to ON only. Therefore, ...
	You can turn ON/OFF each BIN separately. Sorting targets are the BINs set to ON only. Therefore, ...


	<表の行>
	Setting limit ranges in absolute values
	Setting limit ranges in absolute values

	You use a single command to set up the limit ranges for all BINs (sequential mode). The limit ran...
	You use several commands to set up the limit range for each BIN separately (absolute mode). The l...

	<表の行>
	ON/OFF of Low C reject function
	ON/OFF of Low C reject function

	Executing the limit value setup command (the boundary value to detect Low C) turns ON the Low C r...
	Executing the limit value setup command (the boundary value to detect Low C) turns ON the Low C r...

	Executing the limit value setup command does not turn ON the Low C reject function automatically....
	Executing the limit value setup command does not turn ON the Low C reject function automatically....


	<表の行>
	Sorting result when Low C occurs
	Sorting result when Low C occurs

	Sorts into NPP reserved only for Low C.
	Sorts into NPP reserved only for Low C.

	Sorts into suitable BIN according to measurement results. (The 4288A does not have a BIN reserved...
	Sorts into suitable BIN according to measurement results. (The 4288A does not have a BIN reserved...


	<表の行>
	BIN count function
	BIN count function

	UNVAL: Counts into OUT_OF_BINS. Low C: No count
	UNVAL: Counts into OUT_OF_BINS. Low C: No count

	OVLD: Counts into OVLD. Low C: Counts into a suitable BIN according to measurement results.
	OVLD: Counts into OVLD. Low C: Counts into a suitable BIN according to measurement results.




	<表>
	Table B�10 ����������List of instrument’s responses to UNBAL/OVLD and Low C
	<表ヘッダ>
	<表の行>
	Notification on the display
	Notification on the display

	GPIB output
	GPIB output

	Activated handler interface signal(s)
	Activated handler interface signal(s)


	<表の行>
	Measurement results
	Measurement results

	Comparator sorting results
	Comparator sorting results

	Measurement results
	Measurement results

	Comparator sorting results
	Comparator sorting results



	<表本文>
	<表の行>
	UNBAL (OVLD)
	UNBAL (OVLD)

	4278A
	4278A

	UNBAL
	UNBAL

	OUT
	OUT

	2.0E20
	2.0E20

	0
	0

	/UNBAL
	/UNBAL


	<表の行>
	4288A
	4288A

	OVLD
	OVLD

	****
	****

	9.9E37
	9.9E37

	11
	11

	/OVLD
	/OVLD


	<表の行>
	Low C
	Low C

	4278A
	4278A

	Normal operation
	NPP
	NPP

	Normal operation
	11
	11

	/PLO
	/PLO


	<表の行>
	4288A
	4288A

	Normal operation
	LOWC
	LOWC

	Normal operation
	Normal operation
	Normal operation

	/LOW_C_REJECT + One of sorting result signals (/BIN1-9, /OUT_OF_BINS, /AUX_BIN) + /PLO or PHI
	/LOW_C_REJECT + One of sorting result signals (/BIN1-9, /OUT_OF_BINS, /AUX_BIN) + /PLO or PHI





	GPIB command correspondence
	GPIB command correspondence
	<表>
	Table B�11 ����������Correspondence of comparator function commands
	<表ヘッダ>
	<表の行>
	Setup
	Setup

	GPIB command
	GPIB command


	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	Comparator
	Comparator

	OFF
	OFF

	COMP0
	COMP0

	:CALC:COMP OFF
	:CALC:COMP
	:CALC:COMP



	<表の行>
	ON
	ON

	COMP1
	COMP1

	:CALC:COMP ON
	:CALC:COMP
	:CALC:COMP



	<表の行>
	Limit parameter (sorting target parameter)
	Limit parameter (sorting target parameter)

	Cp-D
	Cp-D

	LPAR1
	LPAR1

	:CALC1:FORM CP
	:CALC1:FORM
	:CALC1:FORM


	:CALC2:FORM D
	:CALC2:FORM
	:CALC2:FORM



	<表の行>
	Cp-Q
	Cp-Q

	LPAR2
	LPAR2

	:CALC2:FORM Q
	:CALC2:FORM
	:CALC2:FORM



	<表の行>
	Cp-G
	Cp-G

	LPAR3
	LPAR3

	:CALC2:FORM G
	:CALC2:FORM
	:CALC2:FORM



	<表の行>
	Cs-D
	Cs-D

	LPAR4
	LPAR4

	:CALC1:FORM CS
	:CALC1:FORM
	:CALC1:FORM


	:CALC2:FORM D
	:CALC2:FORM
	:CALC2:FORM



	<表の行>
	Cs-Q
	Cs-Q

	LPAR5
	LPAR5

	:CALC2:FORM Q
	:CALC2:FORM
	:CALC2:FORM



	<表の行>
	Cs-Rs
	Cs-Rs

	LPAR6
	LPAR6

	:CALC2:FORM RS
	:CALC2:FORM
	:CALC2:FORM



	<表の行>
	Reverse parameter function
	Reverse parameter function

	OFF
	OFF

	REVP0
	REVP0

	Not available
	Not available


	<表の行>
	ON
	ON

	REVP1
	REVP1


	<表の行>
	Limit mode selection
	Limit mode selection

	% tolerance
	% tolerance

	LMOD1
	LMOD1

	:CALC:COMP:MODE PCNT
	:CALC:COMP:MODE
	:CALC:COMP:MODE



	<表の行>
	Absolute tolerance
	Absolute tolerance

	LMOD2
	LMOD2

	:CALC:COMP:MODE DEV
	:CALC:COMP:MODE
	:CALC:COMP:MODE



	<表の行>
	Sequential
	Sequential

	LMOD3
	LMOD3

	Not available
	Not available


	<表の行>
	Absolute
	Absolute

	Not available
	:CALC:COMP:MODE ABS
	:CALC:COMP:MODE
	:CALC:COMP:MODE



	<表の行>
	Setting limit range in the tolerance mode
	Setting limit range in the tolerance mode

	Nominal value (reference value)
	NOM=
	NOM=

	:CALC:COMP:PRIM:NOM
	:CALC:COMP:PRIM:NOM
	:CALC:COMP:PRIM:NOM



	<表の行>
	BIN1
	BIN1=
	BIN1=

	:CALC:COMP:PRIM:BIN1 :CALC:COMP:PRIM:BIN1:STAT ON
	:CALC:COMP:PRIM:BIN1 :CALC:COMP:PRIM:BIN1:STAT ON


	<表の行>
	BIN2
	BIN2=
	BIN2=

	:CALC:COMP:PRIM:BIN2 :CALC:COMP:PRIM:BIN2:STAT ON
	:CALC:COMP:PRIM:BIN2 :CALC:COMP:PRIM:BIN2:STAT ON


	<表の行>
	BIN3
	BIN3=
	BIN3=

	:CALC:COMP:PRIM:BIN3 :CALC:COMP:PRIM:BIN3:STAT ON
	:CALC:COMP:PRIM:BIN3 :CALC:COMP:PRIM:BIN3:STAT ON


	<表の行>
	Setting limit range in the tolerance mode
	Setting limit range in the tolerance mode

	BIN4
	BIN4=
	BIN4=

	:CALC:COMP:PRIM:BIN4 :CALC:COMP:PRIM:BIN4:STAT ON
	:CALC:COMP:PRIM:BIN4 :CALC:COMP:PRIM:BIN4:STAT ON


	<表の行>
	BIN5
	BIN5=
	BIN5=

	:CALC:COMP:PRIM:BIN5 :CALC:COMP:PRIM:BIN5:STAT ON
	:CALC:COMP:PRIM:BIN5 :CALC:COMP:PRIM:BIN5:STAT ON


	<表の行>
	BIN6
	BIN6=
	BIN6=

	:CALC:COMP:PRIM:BIN6 :CALC:COMP:PRIM:BIN6:STAT ON
	:CALC:COMP:PRIM:BIN6 :CALC:COMP:PRIM:BIN6:STAT ON


	<表の行>
	BIN7
	BIN7=
	BIN7=

	:CALC:COMP:PRIM:BIN7 :CALC:COMP:PRIM:BIN7:STAT ON
	:CALC:COMP:PRIM:BIN7 :CALC:COMP:PRIM:BIN7:STAT ON


	<表の行>
	BIN8
	BIN8=
	BIN8=

	:CALC:COMP:PRIM:BIN8 :CALC:COMP:PRIM:BIN8:STAT ON
	:CALC:COMP:PRIM:BIN8 :CALC:COMP:PRIM:BIN8:STAT ON


	<表の行>
	BIN9
	BIN9=
	BIN9=

	:CALC:COMP:PRIM:BIN9 :CALC:COMP:PRIM:BIN9:STAT ON
	:CALC:COMP:PRIM:BIN9 :CALC:COMP:PRIM:BIN9:STAT ON


	<表の行>
	Setting limit range in the sequential mode
	BLIM=
	BLIM=

	No equivalent command is available. However, the same functionality can be obtained by setting th...
	No equivalent command is available. However, the same functionality can be obtained by setting th...


	<表の行>
	Secondary parameter limit range
	Secondary parameter limit range

	SLIM=
	SLIM=

	:CALC:COMP:SEC:LIM :CALC:COMP:SEC:STAT ON
	:CALC:COMP:SEC:LIM
	:CALC:COMP:SEC:LIM
	:CALC:COMP:SEC:STAT



	<表の行>
	Clearing the limit range
	Clearing the limit range

	CLIM
	CLIM

	:CALC:COMP:CLE
	:CALC:COMP:CLE
	:CALC:COMP:CLE



	<表の行>
	AUX BIN function
	AUX BIN function

	OFF
	OFF

	AUX0
	AUX0

	:CALC:COMP:AUXB OFF
	:CALC:COMP:AUXB
	:CALC:COMP:AUXB



	<表の行>
	ON
	ON

	AUX1
	AUX1

	:CALC:COMP:AUXB ON
	:CALC:COMP:AUXB
	:CALC:COMP:AUXB



	<表の行>
	Low C reject function
	Low C reject function

	OFF
	OFF

	CREJ0
	CREJ0

	:CREJ OFF
	:CREJ
	:CREJ



	<表の行>
	Limit 1%, ON
	Limit 1%, ON

	CREJ1
	CREJ1

	:CREJ:LIM 1
	:CREJ:LIM
	:CREJ:LIM


	:CREJ ON
	:CREJ


	<表の行>
	Limit 2%, ON
	Limit 2%, ON

	CREJ2
	CREJ2

	:CREJ:LIM 2
	:CREJ:LIM
	:CREJ:LIM


	:CREJ ON
	:CREJ


	<表の行>
	Limit 3%, ON
	Limit 3%, ON

	CREJ3
	CREJ3

	:CREJ:LIM 3
	:CREJ:LIM
	:CREJ:LIM


	:CREJ ON
	:CREJ


	<表の行>
	Limit 4%, ON
	Limit 4%, ON

	CREJ4
	CREJ4

	:CREJ:LIM 4
	:CREJ:LIM
	:CREJ:LIM


	:CREJ ON
	:CREJ


	<表の行>
	Limit 5%, ON
	Limit 5%, ON

	CREJ5
	CREJ5

	:CREJ:LIM 5
	:CREJ:LIM
	:CREJ:LIM


	:CREJ ON
	:CREJ


	<表の行>
	Limit 6%, ON
	Limit 6%, ON

	CREJ6
	CREJ6

	:CREJ:LIM 6
	:CREJ:LIM
	:CREJ:LIM


	:CREJ ON
	:CREJ


	<表の行>
	BIN count function
	BIN count function

	OFF
	OFF

	CNT0
	CNT0

	:CALC:COMP:COUN OFF
	:CALC:COMP:COUN
	:CALC:COMP:COUN



	<表の行>
	ON
	ON

	CNT1
	CNT1

	:CALC:COMP:COUN ON
	:CALC:COMP:COUN
	:CALC:COMP:COUN



	<表の行>
	Resetting the count value
	Resetting the count value

	RCNT
	RCNT

	:CALC:COMP:COUN:CLE
	:CALC:COMP:COUN:CLE
	:CALC:COMP:COUN:CLE



	<表の行>
	Reading out the count value
	Reading out the count value

	COUN?
	COUN?

	:CALC:COMP:COUN:DATA? :CALC:COMP:COUN:OVLD?
	:CALC:COMP:COUN:DATA?
	:CALC:COMP:COUN:DATA?



	<表の行>
	Reading out the count value for each channel
	Reading out the count value for each channel

	CCOU?
	CCOU?

	:CALC:COMP:COUN:MULT:DATA? :CALC:COMP:COUN:MULT:OVLD?
	:CALC:COMP:COUN:MULT:DATA?
	:CALC:COMP:COUN:MULT:DATA?







	Display
	Display
	4278A vs. 4288A(functional comparison):Display;Display:Functional comparison
	Functional comparison
	Functional comparison
	The following table shows the functional comparison related to the display.
	<表>
	<表ヘッダ>
	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	Displayed items
	Displayed items

	Display format: Measured value display format (MEAS PAGE), Classification display format (SORT PA...
	Display format: Measured value display format (MEAS PAGE), Classification display format (SORT PA...

	Display format: Only the format in which the measured value and the instrument setup indicated wi...

	<表の行>
	ON/OFF state for displaying measured value
	ON/OFF state for displaying measured value

	Unavailable
	Available
	Available


	<表の行>
	Number of display digits for measured value
	Number of display digits for measured value

	4, 5, or 6 digits
	4, 5, or 6 digits

	4, 5, or 6 digits
	4, 5, or 6 digits


	<表の行>
	Method to display measured value (Selecting fixed/floating point display)
	Method to display measured value (Selecting fixed/floating point display

	Only fixed point display (display using the fixed point location, which depends on each measureme...
	Only fixed point display (display using the fixed point location, which depends on each measureme...

	Fixed point display (display using the user-designated fixed point location regardless of the mea...
	Fixed point display (display using the user-designated fixed point location regardless of the mea...


	<表の行>
	Deviation display of measured value (deviation measurement mode)
	Deviation display of measured value (deviation measurement mode)

	Primary parameter
	Percentage display of the deviation relative to the reference value (measured value - reference v...
	Percentage display of the deviation relative to the reference value (measured value - reference v...

	Deviation (measured value - reference value) display, percentage display of deviation relative to...
	Deviation (measured value - reference value) display, percentage display of deviation relative to...


	<表の行>
	Secondary parameter
	Unavailable
	Unavailable

	Deviation (measured value - reference value) display, percentage display of the deviation relativ...
	Deviation (measured value - reference value) display, percentage display of the deviation relativ...




	The display (LCD) of the 4288A is smaller than that of the 4278A. This prevents the 4288A from si...
	For items that are described as “not displayed” in
	<表>
	Table B�12 ����������Displayed item
	<表ヘッダ>
	<表の行>
	Displayed item
	Displayed item

	4278A
	4278A

	4288A
	4288A


	<表の行>
	MEAS PAGE
	MEAS PAGE

	LIMIT PAGE
	LIMIT PAGE

	SORT PAGE
	SORT PAGE

	STATUS PAGE
	STATUS PAGE



	<表本文>
	<表の行>
	Measurement result
	Measurement result

	Primary parameter
	Primary parameter

	m
	m

	¥
	¥

	m
	m

	¥
	¥

	m
	m


	<表の行>
	Secondary parameter
	Secondary parameter

	m
	m

	¥
	¥

	m
	m

	¥
	¥

	m
	m


	<表の行>
	Measurement condition
	Measurement condition

	Measureme nt signal
	Measureme nt signal

	Frequency
	Frequency

	m
	m

	¥
	¥

	m
	m

	m
	m

	1
	1


	<表の行>
	Level
	Level

	m
	m

	¥
	¥

	m
	m

	m
	m

	1
	1


	<表の行>
	Integration time (measurement time)
	Integration time (measurement time)

	m
	m

	¥
	¥

	m
	m

	m
	m

	t
	t


	<表の行>
	Averaging count
	Averaging count

	m
	m

	¥
	¥

	m
	m

	m
	m

	2
	2


	<表の行>
	Cable length
	Cable length

	m
	m

	¥
	¥

	m
	m

	m
	m

	2
	2


	<表の行>
	Measurement range
	Measurement range

	m
	m

	¥
	¥

	m
	m

	m
	m

	3
	3


	<表の行>
	Trigger delay time
	Trigger delay time

	m
	m

	¥
	¥

	m
	m

	m
	m

	3
	3


	<表の行>
	Trigger mode
	Trigger mode

	m
	m

	¥
	¥

	m
	m

	m
	m

	t
	t


	<表の行>
	Channel number for the multi compensation
	Channel number for the multi compensation

	m
	m

	¥
	¥

	m
	m

	m
	m

	5
	5


	<表の行>
	OPEN compensation
	ON/OFF state
	ON/OFF state

	¥
	¥

	¥
	¥

	¥
	¥

	m
	m

	t
	t


	<表の行>
	Measured value (compensation data)
	Measured value (compensation data)

	M
	M

	M
	M

	M
	M

	m
	m

	25 to 26
	25 to 26


	<表の行>
	SHORT compensation
	ON/OFF state
	ON/OFF state

	¥
	¥

	¥
	¥

	¥
	¥

	m
	m

	t
	t


	<表の行>
	Measured value (compensation data)
	Measured value (compensation data)

	M
	M

	M
	M

	M
	M

	m
	m

	27 to 28
	27 to 28


	<表の行>
	Standard (LOAD) compensation
	ON/OFF state
	ON/OFF state

	¥
	¥

	¥
	¥

	¥
	¥

	m
	m

	t
	t


	<表の行>
	Measured value (compensation data)
	Measured value (compensation data)

	M
	M

	M
	M

	M
	M

	m
	m

	29 to 30
	29 to 30


	<表の行>
	Reference value (standard definition value)
	Reference value (standard definition value)

	M
	M

	M
	M

	M
	M

	m
	m

	31 to 32
	31 to 32


	<表の行>
	Offset compensation
	ON/OFF state
	ON/OFF state

	¥
	¥

	¥
	¥

	¥
	¥

	m
	m

	t
	t


	<表の行>
	Compensation data
	Compensation data

	M
	M

	M
	M

	M
	M

	m
	m

	33 to 34
	33 to 34


	<表の行>
	Comparator
	ON/OFF state
	ON/OFF state

	m
	m

	¥
	¥

	m
	m

	m
	m

	t
	t


	<表の行>
	Sorting judgment result
	Sorting judgment result

	¥
	¥

	¥
	¥

	m
	m

	¥
	¥

	6
	6


	<表の行>
	Primary parameter limit range
	Primary parameter limit range

	limit range
	¥
	¥

	m
	m

	¥
	¥

	¥
	¥

	7 to 15
	7 to 15


	<表の行>
	Nominal value (reference value)
	M
	M

	m
	m

	M
	M

	M
	M

	17
	17


	<表の行>
	Secondary parameter limit range
	¥
	¥

	m
	m

	¥
	¥

	¥
	¥

	16
	16


	<表の行>
	ON/OFF state of AUX BIN
	¥
	¥

	m
	m

	¥
	¥

	¥
	¥

	18
	18


	<表の行>
	BIN count value
	¥
	¥

	m
	m

	¥
	¥

	¥
	¥

	19 to 24
	19 to 24


	<表の行>
	Low C reject function
	ON/OFF state
	¥
	¥

	¥
	¥

	¥
	¥

	¥
	¥

	t
	t


	<表の行>
	Limit
	¥
	¥

	¥
	¥

	¥
	¥

	¥
	¥

	¥
	¥


	<表の行>
	Measurement signal level monitor result
	No measurement signal level monitor function.
	No measurement signal level monitor function.

	4



	<表>
	Table B�13 ����������Msd settings needed to make the 4288A’s fixed point display equivalent to th...
	<表ヘッダ>
	<表の行>
	Measurement signal frequency
	Measurement signal frequency

	Measurement range
	Measurement range

	Primary parameter
	Secondary parameter
	Secondary parameter


	<表の行>
	Cp, Cs
	Cp, Cs

	G
	G

	Rs
	Rs



	<表本文>
	<表の行>
	1 kHz
	1 kHz

	100 pF
	100 pF

	100 pF
	100 pF

	1 mS
	1 mS

	1 MW
	1 MW


	<表の行>
	220 pF
	220 pF


	<表の行>
	470 pF
	470 pF


	<表の行>
	1 nF
	1 nF

	1 nF
	1 nF

	100 kW
	100 kW


	<表の行>
	2.2 nF
	2.2 nF


	<表の行>
	4.7 nF
	4.7 nF


	<表の行>
	10 nF
	10 nF

	10 nF
	10 nF

	10 mS
	10 mS

	10 kW
	10 kW


	<表の行>
	22 nF
	22 nF


	<表の行>
	47 nF
	47 nF


	<表の行>
	100 nF
	100 nF

	100 nF
	100 nF

	1 mS
	1 mS

	1 kW
	1 kW


	<表の行>
	220 nF
	220 nF


	<表の行>
	470 nF
	470 nF


	<表の行>
	1 mF
	1 mF

	1 mF
	1 mF

	100 W
	100 W


	<表の行>
	2.2 mF
	2.2 mF


	<表の行>
	4.7 mF
	4.7 mF


	<表の行>
	10 mF
	10 mF

	10 mF
	10 mF

	10 mS
	10 mS

	10 W
	10 W


	<表の行>
	1 MHz
	1 MHz

	1 pF
	1 pF

	1 pF
	1 pF

	1 mS
	1 mS

	100 kW
	100 kW


	<表の行>
	2.2 pF
	2.2 pF

	10 mS
	10 mS


	<表の行>
	4.7 pF
	4.7 pF

	10 kW
	10 kW


	<表の行>
	10 pF
	10 pF

	10 pF
	10 pF


	<表の行>
	22 pF
	22 pF

	100 mS
	100 mS


	<表の行>
	47 pF
	47 pF

	1 kW
	1 kW


	<表の行>
	100 pF
	100 pF

	100 pF
	100 pF


	<表の行>
	220 pF
	220 pF

	1 mS
	1 mS

	100 W
	100 W


	<表の行>
	470 pF
	470 pF


	<表の行>
	1 nF
	1 nF

	1 nF
	1 nF





	Differences in usage of GPIB commands
	Differences in usage of GPIB commands
	<表>
	<表ヘッダ>
	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	Reference value for deviation display
	Reference value for deviation display

	You cannot set an independent reference value for deviation display. The reference value (nominal...
	You cannot set an independent reference value for deviation display. The reference value (nominal...

	You can set an independent reference value for deviation display.
	You can set an independent reference value for deviation display.





	GPIB command correspondence
	GPIB command correspondence
	<表>
	Table B�14 ����������Correspondence of setup commands related to screen display
	<表ヘッダ>
	<表の行>
	Setup
	Setup

	GPIB command
	GPIB command


	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	Display format
	Display format

	Measured value display format (MEAS PAGE)
	DPAG1
	DPAG1

	There is no corresponding command. Refer to Table B�12 and use the following command to set up th...

	<表の行>
	Limit table display format (LIMIT PAGE)
	DPAG2
	DPAG2


	<表の行>
	Classification display format (SORT PAGE)
	DPAG3
	DPAG3


	<表の行>
	Compensation value display format (STATUS PAGE)
	DPAG4
	DPAG4


	<表の行>
	Displayed item on the monitor display
	Displayed item on the monitor display

	Monitor display OFF
	VMON0
	VMON0


	<表の行>
	Data for OPEN compensation
	VMON1
	VMON1


	<表の行>
	Data for SHORT compensation
	VMON2
	VMON2


	<表の行>
	Data for LOAD compensation
	VMON3
	VMON3


	<表の行>
	Reference value for LOAD compensation (definition value of the standard for LOAD compensation)
	VMON4
	VMON4


	<表の行>
	Data for offset compensation
	VMON5
	VMON5


	<表の行>
	Nominal value (reference value) for the tolerance mode of the comparator function
	VMON6
	VMON6


	<表の行>
	Number of display digits for the measurement result
	Number of display digits for the measurement result

	4
	DDIG4
	DDIG4

	:DISP:TEXT1:DIG 4
	:DISP:TEXT1:DIG


	<表の行>
	5
	DDIG5
	DDIG5

	:DISP:TEXT1:DIG 5
	:DISP:TEXT1:DIG


	<表の行>
	6
	DDIG6
	DDIG6

	:DISP:TEXT1:DIG 6
	:DISP:TEXT1:DIG


	<表の行>
	Display mode
	Display mode

	MEAS display mode (normal display)
	DVAL1
	DVAL1

	:CALC1:MATH:STAT OFF
	:CALC1:MATH:STAT


	<表の行>
	TOL display mode (percentage display of deviation)
	DVAL2
	DVAL2

	:CALC1:MATH:STAT ON :CALC1:MATH:EXPR:NAME PCNT
	:CALC1:MATH:STAT






	Reading out the measurement result
	Reading out the measurement result
	4278A vs. 4288A(functional comparison):Reading out the measurement result
	Functional comparison
	Functional comparison
	<表>
	<表ヘッダ>
	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	Data output (data transfer) format
	Data output (data transfer) format

	ASCII format, binary (64-bit) format
	ASCII format, binary (64-bit) format

	ASCII format, binary (64-bit) format
	ASCII format, binary (64-bit) format


	<表の行>
	Measured data that can be outputted (read out)
	Measured data that can be outputted (read out)

	Measured primary/secondary parameter values, comparator sorting result, BIN count value
	Measured primary/secondary parameter values, comparator sorting result, BIN count value

	Measurement status, measured primary/secondary parameter values, comparator sorting result, BIN c...
	Measurement status, measured primary/secondary parameter values, comparator sorting result, BIN c...


	<表の行>
	Size of the block data transfer (data buffer)
	Size of the block data transfer (data buffer)

	For 500 measurements (only with scanner interface)
	For 500 measurements (only with scanner interface)

	For 1000 measurements (Data buffer 3)
	For 1000 measurements (Data buffer 3)


	<表の行>
	Continuous data output (spew-out mode)
	Continuous data output (spew-out mode)

	Available
	Available

	Unavailable
	Unavailable


	<表の行>
	Reading out the instrument setup state list (*LRN?)
	Reading out the instrument setup state list (*LRN?)

	Available
	Available

	Unavailable (The query is available for all the setup commands. Therefore, use each command for r...
	Unavailable (The query is available for all the setup commands. Therefore, use each command for r...




	The 4288A does not provide a continuous data output function (spew-out mode). However, by executi...

	Differences in usage of GPIB commands
	Differences in usage of GPIB commands
	<表>
	<表ヘッダ>
	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	Read-out data
	Read-out data

	The measured primary parameter value, measured secondary parameter value, and comparator sorting ...
	The measured primary parameter value, measured secondary parameter value, and comparator sorting ...

	The measurement status, measured primary parameter value, measured secondary parameter value, and...
	The measurement status, measured primary parameter value, measured secondary parameter value, and...


	<表の行>
	Block data transfer (data buffer)
	Block data transfer (data buffer)

	ON/OFF: Setting the multi-compensation function to ON starts memorizing the measurement result in...
	ON/OFF: Setting the multi-compensation function to ON starts memorizing the measurement result in...

	ON/OFF: Regardless of the ON/OFF state of the multi-compensation function, making a setup to memo...
	ON/OFF: Regardless of the ON/OFF state of the multi-compensation function, making a setup to memo...


	<表の行>
	Binary format
	Binary format

	Header is 4 bytes (fixed). See Figure B�1.
	Header is 4 bytes (fixed). See

	Header is (2 + a) bytes (not fixed). See Figure B�1.
	Header is (2 + a) bytes (not fixed). See




	Figure B�1 Comparison of binary format
	Figure B�1 Comparison of binary format
	Data transfer format:Comparison between 4278A and 4288A;Binary transfer format:format:Comparison bet
	<グラフィック>


	GPIB command correspondence
	GPIB command correspondence
	<表>
	Table B�15 ����������Correspondence of measurement data readout related commands
	<表ヘッダ>
	<表の行>
	Function
	Function

	GPIB command
	GPIB command


	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	Data output (data transfer) format
	Data output (data transfer) format

	ASCII
	ASCII

	DFMT1
	DFMT1

	:FORM ASC
	:FORM
	:FORM



	<表の行>
	Binary
	Binary

	DFMT2
	DFMT2

	:FORM REAL
	:FORM
	:FORM



	<表の行>
	Reading out the measurement result
	Reading out the measurement result

	DATA?
	DATA?

	:FETC?
	:FETC?
	:FETC?



	<表の行>
	Block data transfer (data buffer)
	Block data transfer (data buffer)

	Preparation
	Preparation

	MCOM1
	MCOM1

	:DATA:POIN BUF3,500 :DATA:FEED:CONT BUF3,ALW
	:DATA
	:DATA



	<表の行>
	Readout
	Readout

	DATA?
	DATA?

	:DATA? BUF3
	:DATA
	:DATA



	<表の行>
	Comparator sorting result output
	Comparator sorting result output

	OFF
	OFF

	DBIN0
	DBIN0

	N/A (dependent on ON/OFF state of the comparator function)

	<表の行>
	ON
	ON

	DBIN1
	DBIN1


	<表の行>
	Continuous data output (spew-out mode)
	Continuous data output (spew-out mode)

	Start
	Start

	DST
	DST

	N/A (Similar function can be realized using :READ?.)

	<表の行>
	End
	End

	DEND
	DEND


	<表の行>
	Reading out the instrument setup state list
	Reading out the instrument setup state list

	*LRN?
	*LRN?

	N/A (The query is available for all setup commands. Therefore, use each command for reading out.)





	Save/recall and resume
	Save/recall and resume
	4278A vs. 4288A(functional comparison):Save/recall
	4278A vs. 4288A(functional comparison):Resume
	Functional comparison
	Functional comparison
	<表>
	<表ヘッダ>
	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	Save/recall
	Save/recall

	Capacity
	One setup
	One setup

	Ten setups
	Ten setups


	<表の行>
	Storage media
	Memory card
	Memory card

	Built-in EEPROM
	Built-in EEPROM


	<表の行>
	Auto recall
	Contents of the memory card is automatically recalled at power-on.
	Contents of the memory card is automatically recalled at power-on.

	N/A (Resume function is used instead)

	<表の行>
	Resume
	N/A
	72-hour storage




	GPIB command correspondence
	GPIB command correspondence
	<表>
	Table B�16 ����������Correspondence of save/recall commands
	<表ヘッダ>
	<表の行>
	Setup
	Setup

	GPIB command
	GPIB command


	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	Storing measurement condition (save)
	Storing measurement condition (save)

	STOR
	STOR

	*SAV
	*SAV
	*SAV



	<表の行>
	Loading measurement condition (recall)
	Loading measurement condition (recall)

	LOAD
	LOAD

	*RCL
	*RCL
	*RCL







	Status registers (status report system)
	Status registers (status report system)
	4278A vs. 4288A(functional comparison):Status register
	Functional comparison
	Functional comparison
	<表>
	<表ヘッダ>
	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	Configuration
	Configuration

	Status byte register only
	Status byte register only

	Status byte register Standard event status register Operation status register Questionable status...
	Status byte register Standard event status register Operation status register Questionable status...




	The following table shows the relationship between each bit of the status byte register of the 42...
	<表>
	<表ヘッダ>
	<表の行>
	4278A (Status byte register)
	4278A (Status byte register)

	4288A
	4288A


	<表の行>
	Bit number
	Bit number

	Status information
	Status information

	Register name
	Register name

	Bit number
	Bit number



	<表本文>
	<表の行>
	0
	0

	End of measurement
	End of measurement

	Operation status register
	Operation status register

	4
	4


	<表の行>
	1
	1

	End of analog measurement
	End of analog measurement

	Operation status register
	Operation status register

	3
	3


	<表の行>
	2
	2

	Trigger ignored
	Trigger ignored

	Standard event status register
	Standard event status register

	3
	3


	<表の行>
	3
	3

	End status • End of compensation data measurement
	End status • End of compensation data measurement

	Operation status register
	Operation status register

	7
	7


	<表の行>
	• End of self-test
	• End of self-test

	Operation status register
	Operation status register

	12
	12


	<表の行>
	4
	4

	Reserved
	Reserved

	—————
	—————

	—
	—


	<表の行>
	5
	5

	Occurrence of error
	Occurrence of error

	Standard event status register
	Standard event status register

	2 to 5
	2 to 5


	<表の行>
	6
	6

	Service request
	Service request

	Status byte register
	Status byte register

	6
	6


	<表の行>
	7
	7

	Reserved
	Reserved

	—————
	—————

	—
	—





	Differences in usage of GPIB commands
	Differences in usage of GPIB commands
	<表>
	<表ヘッダ>
	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	Usage of the *SRE command
	Usage of the *SRE command

	No space is required between the command and parameters. For example, to mask bit 0, use the comm...
	No space is required between the command and parameters. For example, to mask bit 0, use the comm...

	A space is required between the command and parameters. For example, to mask bit 0, use the comma...
	A space is required between the command and parameters. For example, to mask bit 0, use the comma...





	GPIB command correspondence
	GPIB command correspondence
	<表>
	Table B�17 ����������Correspondence of status register related commands
	<表ヘッダ>
	<表の行>
	Setup
	Setup

	GPIB command
	GPIB command


	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	Clear
	Clear

	*CLS
	*CLS

	*CLS
	*CLS


	<表の行>
	Status byte register
	Status byte register

	Mask (setting the service request enable register)
	*SRE
	*SRE

	*SRE
	*SRE


	<表の行>
	Reading out the register
	*STB?
	*STB?

	*STB?
	*STB?


	<表の行>
	Standard event status register
	Standard event status register

	Setting the enable register
	N/A
	N/A

	*ESR?
	*ESR?


	<表の行>
	Reading out the register
	*ESE
	*ESE


	<表の行>
	Operation status register
	Operation status register

	Setting the enable register
	:STAT:OPER:ENAB
	:STAT:OPER:ENAB


	<表の行>
	Reading out the register
	:STAT:OPER?
	:STAT:OPER?







	Example of Replacing Major Functions (comparison of programs)
	Example of Replacing Major Functions (comparison of programs)
	4278A vs. 4288A(functional comparison):Example of Replacing;Example of Replacing
	Comparator
	Comparator
	Sequential mode (absolute mode)
	Sequential mode (absolute mode)
	Table B�18
	Table B�18

	<グラフィック>
	<表>
	Table B�18 ����������Comparison of programs used to set limit ranges in sequential mode
	<表ヘッダ>
	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	10 ASSIGN @Agt4278a TO 717
	10 ASSIGN @Agt4278a TO 717
	10 ASSIGN @Agt4278a TO 717


	10 ASSIGN @Agt4288a TO 717
	10 ASSIGN @Agt4288a TO 717
	10 ASSIGN @Agt4288a TO 717






	Tolerance mode
	Tolerance mode
	Table B�19
	Table B�19

	<グラフィック>
	<表>
	Table B�19 ����������Comparison of programs used to set limit ranges in tolerance mode
	<表ヘッダ>
	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	For the % tolerance mode:
	For the % tolerance mode:
	10 ASSIGN @Agt4278a TO 717
	10 ASSIGN @Agt4278a TO 717


	For the % tolerance mode:
	For the % tolerance mode:
	10 ASSIGN @Agt4288a TO 717
	10 ASSIGN @Agt4288a TO 717



	<表の行>
	For the absolute tolerance mode:
	For the absolute tolerance mode:
	10 ASSIGN @Agt4278a TO 717
	10 ASSIGN @Agt4278a TO 717


	For the absolute tolerance mode:
	For the absolute tolerance mode:
	10 ASSIGN @Agt4288a TO 717
	10 ASSIGN @Agt4288a TO 717







	Reading out the measurement result
	Reading out the measurement result
	Continuous data output (spew-out mode)
	Continuous data output (spew-out mode)
	The 4288A does not provide a continuous data output function (spew-out mode). However, as shown i...
	<グラフィック>
	<表>
	Table B�20 ����������Comparison of programs used to read out measurement results
	<表ヘッダ>
	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	10 REAL Pri (1:5),Sec (1:5)
	10 REAL Pri (1:5),Sec (1:5)
	10 REAL Pri (1:5),Sec (1:5)


	10 REAL Pri (1:5),Sec (1:5)
	10 REAL Pri (1:5),Sec (1:5)
	10 REAL Pri (1:5),Sec (1:5)






	Reading out the results for any measurement (Data buffer function)
	Reading out the results for any measurement (Data buffer function)
	Table B�21
	Table B�21

	<表>
	Table B�21 ����������Comparison of programs used to read out results of 100 measurements
	<表ヘッダ>
	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	10 DIM Buff$[9],Img$[50]
	10 DIM Buff$[9],Img$[50]
	10 DIM Buff$[9],Img$[50]


	10 DIM Buff$[9],Dig$[1],Read_form$[9],Num_of _byte$[9],Img$[50]
	10 DIM Buff$[9],Dig$[1],Read_form$[9],Num_of _byte$[9],Img$[50]
	10 DIM Buff$[9],Dig$[1],Read_form$[9],Num_of _byte$[9],Img$[50]







	Compensation
	Compensation
	Table B�22
	Table B�22

	<表>
	Table B�22 ����������Comparison of programs used to perform Open/Short/Standard (Load) compensation
	<表ヘッダ>
	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	10 DIM Buff$[9],Inp_char$[9]
	10 DIM Buff$[9],Inp_char$[9]
	10 DIM Buff$[9],Inp_char$[9]


	10 DIM Buff$[9],Inp_char$[9]
	10 DIM Buff$[9],Inp_char$[9]
	10 DIM Buff$[9],Inp_char$[9]






	Status register (status report system)
	Status register (status report system)
	Table B�23
	Table B�23

	<表>
	Table B�23 ����������Comparison of programs used to detect completion of measurement
	<表ヘッダ>
	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	10 ASSIGN @Agt4278a TO 717
	10 ASSIGN @Agt4278a TO 717
	10 ASSIGN @Agt4278a TO 717


	10 ASSIGN @Agt4288a TO 717
	10 ASSIGN @Agt4288a TO 717
	10 ASSIGN @Agt4288a TO 717





	Table B�24
	Table B�24

	<表>
	Table B�24 ����������Comparison of programs used to detect occurrence of errors
	<表ヘッダ>
	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	10 ASSIGN @Agt4278a TO 717
	10 ASSIGN @Agt4278a TO 717
	10 ASSIGN @Agt4278a TO 717


	10 ASSIGN @Agt4288a TO 717
	10 ASSIGN @Agt4288a TO 717
	10 ASSIGN @Agt4288a TO 717







	At-a-Glance List of GPIB Command Correspondence
	At-a-Glance List of GPIB Command Correspondence
	4278A vs. 4288A(functional comparison):At-a-Glance List of GPIB Command Correspondence;GPIB command:
	Table B�25
	Table B�25

	<表>
	Table B�25 ����������At-a-glance list of GPIB command correspondence between 4278A and 4288A (alp...
	<表ヘッダ>
	<表の行>
	4278A
	4278A

	Function overview
	Function overview

	4288A
	4288A



	<表本文>
	<表の行>
	[ A ]
	[ A ]


	<表の行>
	AOFF{0|1}
	AOFF{0|1}

	Turns ON/OFF the offset compensation for the primary parameter.
	Turns ON/OFF the offset compensation for the primary parameter.

	:CORR:OFFS on page�163
	:CORR:OFFS on page�163
	:CORR:OFFS on page�163



	<表の行>
	AUX{0|1}
	AUX{0|1}

	Turns ON/OFF the AUX BIN function.
	Turns ON/OFF the AUX BIN function.

	:CALC:COMP:AUXB on page�135
	:CALC:COMP:AUXB on page�135
	:CALC:COMP:AUXB on page�135



	<表の行>
	AVE=
	AVE=

	Sets the averaging count.
	Sets the averaging count.

	:AVER:COUN on page�132
	:AVER:COUN on page�132


	<表の行>
	[ B ]
	[ B ]


	<表の行>
	BIN{1-9}=
	BIN{1-9}=

	Sets the limit range of each BIN in the tolerance mode.
	Sets the limit range of each BIN in the tolerance mode.

	:CALC:COMP:PRIM:BIN{1-9} on page�142
	:CALC:COMP:PRIM:BIN{1-9} on page�142


	<表の行>
	BLIM=
	BLIM=

	Sets the limit range in the sequential mode.
	Sets the limit range in the sequential mode.


	<表の行>
	BOFF{0|1}
	BOFF{0|1}

	Turns ON/OFF the offset compensation for the secondary parameter.
	Turns ON/OFF the offset compensation for the secondary parameter.

	:CORR:OFFS on page�163
	:CORR:OFFS on page�163
	:CORR:OFFS on page�163



	<表の行>
	[ C ]
	[ C ]


	<表の行>
	CABL{0-2}
	CABL{0-2}

	Sets the cable length.
	Sets the cable length.

	:CAL:CABL on page�133
	:CAL:CABL on page�133
	:CAL:CABL on page�133



	<表の行>
	CCOU?
	CCOU?

	Reads out the BIN count value of each channel.
	Reads out the BIN count value of each channel.

	:CALC:COMP:COUN:MULT:DATA? on page�139 :CALC:COMP:COUN:MULT:OVLD? on page�140
	:CALC:COMP:COUN:MULT:DATA? on page�139


	<表の行>
	CLIM
	CLIM

	Clears all limit ranges.
	Clears all limit ranges.

	:CALC:COMP:CLE on page�136
	:CALC:COMP:CLE on page�136


	<表の行>
	CNO=
	CNO=

	Sets the channels for multi-compensation.
	Sets the channels for multi-compensation.

	:CORR:MULT:CHAN on page�161
	:CORR:MULT:CHAN on page�161


	<表の行>
	CNT{0|1}
	CNT{0|1}

	Turns ON/OFF the BIN count function.
	Turns ON/OFF the BIN count function.

	:CALC:COMP:COUN on page�137
	:CALC:COMP:COUN on page�137
	:CALC:COMP:COUN on page�137



	<表の行>
	COMP{0|1}
	COMP{0|1}

	Turns ON/OFF the comparator function.
	Turns ON/OFF the comparator function.

	:CALC:COMP on page�134
	:CALC:COMP on page�134
	:CALC:COMP on page�134



	<表の行>
	COUN?
	COUN?

	Reads out the BIN count value.
	Reads out the BIN count value.

	:CALC:COMP:COUN:DATA? on page�138 :CALC:COMP:COUN:OVLD? on page�140
	:CALC:COMP:COUN:DATA? on page�138


	<表の行>
	CREJ0
	CREJ0

	Turns OFF the Low C reject function.
	Turns OFF the Low C reject function.

	:CREJ on page�166
	:CREJ on page�166


	<表の行>
	CREJ{1-6}
	CREJ{1-6}

	Sets the Low C detection boundary value for the Low C reject function.
	Sets the Low C detection boundary value for the Low C reject function.

	:CREJ:LIM on page�167
	:CREJ:LIM on page�167


	<表の行>
	CSTD=
	CSTD=

	Sets the Cp value of the standard for the standard (LOAD) compensation.
	Sets the Cp value of the standard for the standard (LOAD) compensation.

	:CORR:CKIT:STAN3 on page�155
	:CORR:CKIT:STAN3 on page�155


	<表の行>
	[ D ]
	[ D ]


	<表の行>
	DATA?
	DATA?

	Reads out the measurement result.
	Reads out the measurement result.

	:FETC? on page�181
	:FETC? on page�181
	:FETC? on page�181



	<表の行>
	DBIN{0|1}
	DBIN{0|1}

	Turns ON/OFF the simultaneous output of the comparator sorting result when reading out the measur...
	Turns ON/OFF the simultaneous output of the comparator sorting result when reading out the measur...

	N/A (dependent on the ON/OFF of the comparator function)

	<表の行>
	DDIG{4-6}
	DDIG{4-6}

	Sets the number of display digits for the measurement result.
	Sets the number of display digits for the measurement result.

	:DISP:TEXT1:DIG on page�176
	:DISP:TEXT1:DIG on page�176


	<表の行>
	DEND
	DEND

	Turns OFF the continuous data output (spew-out mode).
	Turns OFF the continuous data output (spew-out mode).

	N/A

	<表の行>
	DFMT{1|2}
	DFMT{1|2}

	Sets the data output (data transfer) format.
	Sets the data output (data transfer) format.

	:FORM on page�182
	:FORM on page�182


	<表の行>
	DPAG{1-4}
	DPAG{1-4}

	Sets the display format on the display.
	Sets the display format on the display.

	N/A

	<表の行>
	DST
	DST

	Turns ON the continuous data output (spew-out mode).
	Turns ON the continuous data output (spew-out mode).

	N/A

	<表の行>
	DSTD=
	DSTD=

	Sets the D value of the standard for the standard (LOAD) compensation.
	Sets the D value of the standard for the standard (LOAD) compensation.

	:CORR:CKIT:STAN3 on page�155
	:CORR:CKIT:STAN3 on page�155


	<表の行>
	DTIM=
	DTIM=

	Sets the delay time (trigger delay time).
	Sets the delay time (trigger delay time).

	:TRIG:DEL on page�195
	:TRIG:DEL on page�195


	<表の行>
	DVAL{1|2}
	DVAL{1|2}

	Sets the display mode.
	Sets the display mode.

	:CALC1:MATH:EXPR:NAME on page�148
	:CALC1:MATH:EXPR:NAME on page�148


	<表の行>
	[ E ]
	[ E ]


	<表の行>
	ERR?
	ERR?

	Reads out the error message number.
	Reads out the error message number.

	:SYST:ERR? on page�192
	:SYST:ERR? on page�192
	:SYST:ERR? on page�192



	<表の行>
	[ F ]
	[ F ]


	<表の行>
	FREQ{1|2}
	FREQ{1|2}

	Sets the measurement frequency.
	Sets the measurement frequency.

	:SOUR:FREQ on page�187
	:SOUR:FREQ on page�187
	:SOUR:FREQ on page�187



	<表の行>
	[ G ]
	[ G ]


	<表の行>
	GSTD=
	GSTD=

	Sets the G value of the standard for the standard (LOAD) compensation.
	Sets the G value of the standard for the standard (LOAD) compensation.

	:CORR:CKIT:STAN3 on page�155
	:CORR:CKIT:STAN3 on page�155


	<表の行>
	[ H ]
	[ H ]


	<表の行>
	HIAC{0|1}
	HIAC{0|1}

	Turns ON/OFF the HI-ACC mode.
	Turns ON/OFF the HI-ACC mode.

	N/A

	<表の行>
	[ I ]
	[ I ]


	<表の行>
	ITIM{1-3}
	ITIM{1-3}

	Sets the integration time (measurement time).
	Sets the integration time (measurement time).

	:APER on page�130
	:APER on page�130
	:APER on page�130



	<表の行>
	[ L ]
	[ L ]


	<表の行>
	LMOD{1-3}
	LMOD{1-3}

	Sets the limit mode (limit range specification method).
	Sets the limit mode (limit range specification method).

	:CALC:COMP:MODE on page�141
	:CALC:COMP:MODE on page�141
	:CALC:COMP:MODE on page�141



	<表の行>
	LOAD
	LOAD

	Loads (recalls) the measurement condition.
	Loads (recalls) the measurement condition.

	*RCL on page�126
	*RCL on page�126
	*RCL on page�126



	<表の行>
	LPAR{1-6}
	LPAR{1-6}

	Sets the parameter to be sorted by the comparator.
	Sets the parameter to be sorted by the comparator.

	N/A (Dependent on the measurement parameter and cannot be set up separately.)

	<表の行>
	[ M ]
	[ M ]


	<表の行>
	MCOM{0|1}
	MCOM{0|1}

	Turns ON/OFF multi-compensation.
	Turns ON/OFF multi-compensation.

	:CORR:MULT on page�161
	:CORR:MULT on page�161
	:CORR:MULT on page�161



	<表の行>
	MPAR{1-6}
	MPAR{1-6}

	Sets the measurement parameter.
	Sets the measurement parameter.

	:CALC1:FORM on page�147, :CALC2:FORM on page�150
	:CALC1:FORM on page�147
	:CALC1:FORM on page�147



	<表の行>
	[ N ]
	[ N ]


	<表の行>
	NOM=
	NOM=

	Sets the nominal value (reference value) in the tolerance mode.
	Sets the nominal value (reference value) in the tolerance mode.

	:CALC:COMP:PRIM:NOM on page�144
	:CALC:COMP:PRIM:NOM on page�144


	<表の行>
	[ O ]
	[ O ]


	<表の行>
	OFFA=
	OFFA=

	Sets the offset compensation value for the primary parameter.
	Sets the offset compensation value for the primary parameter.

	:CORR:OFFS:DATA on page�164
	:CORR:OFFS:DATA on page�164
	:CORR:OFFS:DATA on page�164



	<表の行>
	OFFB=
	OFFB=

	Sets the offset compensation value for the secondary parameter.
	Sets the offset compensation value for the secondary parameter.


	<表の行>
	OPEN{0|1}
	OPEN{0|1}

	Turns ON/OFF the OPEN compensation.
	Turns ON/OFF the OPEN compensation.

	:CORR:OPEN on page�165
	:CORR:OPEN on page�165
	:CORR:OPEN on page�165



	<表の行>
	OPM?
	OPM?

	Reads out the measured OPEN compensation value (data for OPEN compensation).
	Reads out the measured OPEN compensation value (data for OPEN compensation).

	:CORR:DATA on page�158
	:CORR:DATA on page�158
	:CORR:DATA on page�158



	<表の行>
	OSC=
	OSC=

	Sets the OSC level (measurement signal level).
	Sets the OSC level (measurement signal level).

	:SOUR:VOLT on page�188
	:SOUR:VOLT on page�188


	<表の行>
	[ R ]
	[ R ]


	<表の行>
	RA{0-7}
	RA{0-7}

	Sets the measurement range when the measurement frequency is 1 kHz.
	Sets the measurement range when the measurement frequency is 1 kHz.

	:RANG on page�184 :RANG:AUTO on page�185
	:RANG on page�184
	:RANG on page�184
	:RANG:AUTO on page�185



	<表の行>
	RB{0-11}
	RB{0-11}

	Sets the measurement range when the measurement frequency is 1 MHz.
	Sets the measurement range when the measurement frequency is 1 MHz.


	<表の行>
	RC=
	RC=

	Sets the measurement range value for the HI-ACC mode.
	Sets the measurement range value for the HI-ACC mode.

	N/A

	<表の行>
	RCNT
	RCNT

	Resets the BIN count value.
	Resets the BIN count value.

	:CALC:COMP:COUN:CLE on page�137
	:CALC:COMP:COUN:CLE on page�137


	<表の行>
	REVP{0|1}
	REVP{0|1}

	Turns ON/OFF the reverse parameter function.
	Turns ON/OFF the reverse parameter function.

	N/A

	<表の行>
	[ S ]
	[ S ]


	<表の行>
	SHM?
	SHM?

	Reads out the measured SHORT compensation value (data for SHORT compensation).
	Reads out the measured SHORT compensation value (data for SHORT compensation).

	:CORR:DATA on page�158
	:CORR:DATA on page�158
	:CORR:DATA on page�158



	<表の行>
	SHOR{0|1}
	SHOR{0|1}

	Turns ON/OFF the SHORT compensation.
	Turns ON/OFF the SHORT compensation.

	:CORR:SHOR on page�165
	:CORR:SHOR on page�165
	:CORR:SHOR on page�165



	<表の行>
	SLIM=
	SLIM=

	Sets the limit range of the secondary parameter.
	Sets the limit range of the secondary parameter.

	:CALC:COMP:SEC:LIM on page�145
	:CALC:COMP:SEC:LIM on page�145
	:CALC:COMP:SEC:LIM on page�145



	<表の行>
	SPAR{1|2}
	SPAR{1|2}

	Sets the definition parameter of the standard for standard (LOAD) compensation.
	Sets the definition parameter of the standard for standard (LOAD) compensation.

	:CORR:CKIT:STAN3:FORM on page�156
	:CORR:CKIT:STAN3:FORM on page�156
	:CORR:CKIT:STAN3:FORM on page�156



	<表の行>
	STD{0|1}
	STD{0|1}

	Turns ON/OFF standard (LOAD) compensation.
	Turns ON/OFF standard (LOAD) compensation.

	:CORR:LOAD on page�160
	:CORR:LOAD on page�160
	:CORR:LOAD on page�160



	<表の行>
	STM?
	STM?

	Reads out the measured standard compensation value (data for LOAD compensation).
	Reads out the measured standard compensation value (data for LOAD compensation).

	:CORR:DATA on page�158
	:CORR:DATA on page�158
	:CORR:DATA on page�158



	<表の行>
	STOR
	STOR

	Stores (saves) the measurement condition.
	Stores (saves) the measurement condition.

	*SAV on page�127
	*SAV on page�127
	*SAV on page�127



	<表の行>
	STR?
	STR?

	Reads out the standard compensation reference value (setup value of the standard for LOAD compens...
	Reads out the standard compensation reference value (setup value of the standard for LOAD compens...

	:CORR:CKIT:STAN3 on page�155
	:CORR:CKIT:STAN3 on page�155
	:CORR:CKIT:STAN3 on page�155



	<表の行>
	[ T ]
	[ T ]


	<表の行>
	TRIG{1-3}
	TRIG{1-3}

	Sets the trigger mode.
	Sets the trigger mode.

	:TRIG:SOUR on page�196
	:TRIG:SOUR on page�196
	:TRIG:SOUR on page�196



	<表の行>
	[ V ]
	[ V ]


	<表の行>
	VMON{0-6}
	VMON{0-6}

	Sets the items to be displayed.
	Sets the items to be displayed.

	N/A

	<表の行>
	[ X ]
	[ X ]


	<表の行>
	XOP
	XOP

	Makes a measurement to obtain the measured OPEN compensation value (data for OPEN compensation).
	Makes a measurement to obtain the measured OPEN compensation value (data for OPEN compensation).

	:CORR:COLL on page�157
	:CORR:COLL on page�157
	:CORR:COLL on page�157



	<表の行>
	XSH
	XSH

	Makes a measurement to obtain the measured SHORT compensation value (data for SHORT compensation).
	Makes a measurement to obtain the measured SHORT compensation value (data for SHORT compensation).


	<表の行>
	XSTD
	XSTD

	Makes a measurement to obtain the measured standard compensation value (data for LOAD compensation).
	Makes a measurement to obtain the measured standard compensation value (data for LOAD compensation).


	<表の行>
	XTMP
	XTMP

	Executes the temperature compensation.
	Executes the temperature compensation.

	N/A

	<表の行>
	[ * ]
	[ * ]


	<表の行>
	*CLS
	*CLS

	Clears the status byte register.
	Clears the status byte register.

	*CLS on page�124
	*CLS on page�124


	<表の行>
	*IDN?
	*IDN?

	Reads out the model name and firmware version.
	Reads out the model name and firmware version.

	*IDN? on page�125
	*IDN? on page�125


	<表の行>
	*LRN?
	*LRN?

	Reads out the setup state.
	Reads out the setup state.

	N/A

	<表の行>
	*OPT?
	*OPT?

	Reads out the installed option number.
	Reads out the installed option number.

	*OPT? on page�126
	*OPT? on page�126


	<表の行>
	*RST
	*RST

	Resets the instrument.
	Resets the instrument.

	:SYST:PRES on page�193
	:SYST:PRES on page�193


	<表の行>
	*SRE
	*SRE

	Sets a mask (service request enable register) to the status byte register or reads out it.
	Sets a mask (service request enable register) to the status byte register or reads out it.

	*SRE on page�127
	*SRE on page�127


	<表の行>
	*STB?
	*STB?

	Reads out the contents of the status byte register.
	Reads out the contents of the status byte register.

	*STB? on page�128
	*STB? on page�128


	<表の行>
	*TRG
	*TRG

	Triggers a measurement.
	Triggers a measurement.

	:TRIG on page�195
	:TRIG on page�195




	<表>
	Table B�26 ����������At-a-glance list of GPIB command correspondence between 4278A and 4288A (by ...
	<表ヘッダ>
	<表の行>
	Item to Be Set Up/Executed
	Item to Be Set Up/Executed

	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	Measurement condition
	Measurement condition

	Reset
	Reset

	*RST
	*RST

	:SYST:PRES on page�193
	:SYST:PRES on page�193


	<表の行>
	Measurement parameter setup
	Measurement parameter setup

	MPAR{1-6}
	MPAR{1-6}

	:CALC1:FORM on page�147, :CALC2:FORM on page�150
	:CALC1:FORM on page�147
	:CALC1:FORM on page�147



	<表の行>
	Measurement signal setup
	Measurement signal setup

	Measurement frequency
	Measurement frequency

	FREQ{1|2}
	FREQ{1|2}

	:SOUR:FREQ on page�187
	:SOUR:FREQ on page�187
	:SOUR:FREQ on page�187



	<表の行>
	OSC level (Measurement signal level)
	OSC level (Measurement signal level)

	OSC=
	OSC=

	:SOUR:VOLT on page�188
	:SOUR:VOLT on page�188


	<表の行>
	HI-ACC mode setup
	HI-ACC mode setup

	ON/OFF
	ON/OFF

	HIAC{0|1}
	HIAC{0|1}

	N/A (The HI-ACC mode is not available.)

	<表の行>
	Measurement range value
	Measurement range value

	RC=
	RC=


	<表の行>
	Measurement range setup
	Measurement range setup

	When the measurement frequency is 1 kHz:
	When the measurement frequency is 1 kHz:

	RA{0-7}
	RA{0-7}

	:RANG on page�184, :RANG:AUTO on page�185
	:RANG on page�184
	:RANG on page�184



	<表の行>
	When the measurement frequency is 1 MHz:
	When the measurement frequency is 1 MHz:

	RB{0-11}
	RB{0-11}


	<表の行>
	Integration time (measurement time) setup
	Integration time (measurement time) setup

	ITIM{1-3}
	ITIM{1-3}

	:APER on page�130
	:APER on page�130
	:APER on page�130



	<表の行>
	Averaging count setup
	Averaging count setup

	AVE=
	AVE=

	:AVER:COUN on page�132
	:AVER:COUN on page�132


	<表の行>
	Cable length setup
	Cable length setup

	CABL{0-2}
	CABL{0-2}

	:CAL:CABL on page�133
	:CAL:CABL on page�133
	:CAL:CABL on page�133



	<表の行>
	Delay time (trigger delay time) setup
	Delay time (trigger delay time) setup

	DTIM=
	DTIM=

	:TRIG:DEL on page�195
	:TRIG:DEL on page�195


	<表の行>
	Trigger mode setup
	Trigger mode setup

	TRIG{1-3}
	TRIG{1-3}

	:TRIG:SOUR on page�196
	:TRIG:SOUR on page�196
	:TRIG:SOUR on page�196



	<表の行>
	Compensation
	Compensation

	OPEN compensation ON/OFF
	OPEN compensation ON/OFF

	OPEN{0|1}
	OPEN{0|1}

	:CORR:OPEN on page�165
	:CORR:OPEN on page�165
	:CORR:OPEN on page�165



	<表の行>
	SHORT compensation ON/OFF
	SHORT compensation ON/OFF

	SHOR{0|1}
	SHOR{0|1}

	:CORR:SHOR on page�165
	:CORR:SHOR on page�165
	:CORR:SHOR on page�165



	<表の行>
	STANDARD (LOAD) compensation ON/OFF
	STANDARD (LOAD) compensation ON/OFF

	STD{0|1}
	STD{0|1}

	:CORR:LOAD on page�160
	:CORR:LOAD on page�160
	:CORR:LOAD on page�160



	<表の行>
	Offset compensation ON/OFF
	Offset compensation ON/OFF

	Primary parameter
	Primary parameter

	AOFF{0|1}
	AOFF{0|1}

	:CORR:OFFS on page�163 (The primary and secondary parameters cannot be turned ON/OFF separately.)
	:CORR:OFFS on page�163
	:CORR:OFFS on page�163



	<表の行>
	Secondary parameter
	Secondary parameter

	BOFF{0|1}
	BOFF{0|1}


	<表の行>
	Standard for the standard (LOAD) compensation
	Standard for the standard (LOAD) compensation

	Definition parameter setup
	Definition parameter setup

	SPAR{1|2}
	SPAR{1|2}

	:CORR:CKIT:STAN3:FORM on page�156
	:CORR:CKIT:STAN3:FORM on page�156
	:CORR:CKIT:STAN3:FORM on page�156



	<表の行>
	Cp value setup
	Cp value setup

	CSTD=
	CSTD=

	:CORR:CKIT:STAN3 on page�155
	:CORR:CKIT:STAN3 on page�155


	<表の行>
	D value setup
	D value setup

	DSTD=
	DSTD=


	<表の行>
	G value setup
	G value setup

	GSTD=
	GSTD=


	<表の行>
	Setup value readout
	Setup value readout

	STR?
	STR?


	<表の行>
	Measurement to obtain the measured compensation value (data for compensation)
	Measurement to obtain the measured compensation value (data for compensation)

	OPEN
	OPEN

	XOP
	XOP

	:CORR:COLL on page�157
	:CORR:COLL on page�157
	:CORR:COLL on page�157



	<表の行>
	SHORT
	SHORT

	XSH
	XSH


	<表の行>
	Standard (LOAD)
	Standard (LOAD)

	XSTD
	XSTD


	<表の行>
	Offset compensation value setup
	Offset compensation value setup

	Primary parameter
	Primary parameter

	OFFA=
	OFFA=

	:CORR:OFFS:DATA on page�164
	:CORR:OFFS:DATA on page�164
	:CORR:OFFS:DATA on page�164



	<表の行>
	Secondary parameter
	Secondary parameter

	OFFB=
	OFFB=


	<表の行>
	Measured compensation value (data for compensation) readout
	Measured compensation value (data for compensation) readout

	OPEN
	OPEN

	OPM?
	OPM?

	:CORR:DATA on page�158
	:CORR:DATA on page�158
	:CORR:DATA on page�158



	<表の行>
	SHORT
	SHORT

	SHM?
	SHM?


	<表の行>
	Standard (LOAD)
	Standard (LOAD)

	STM?
	STM?


	<表の行>
	Temperature compensation execution
	Temperature compensation execution

	XTMP
	XTMP

	N/A (No need for the temperature compensation.)

	<表の行>
	Scanner (multi compensation)
	Scanner (multi compensation)

	ON/OFF
	ON/OFF

	MCOM{0|1}
	MCOM{0|1}

	:CORR:MULT on page�161
	:CORR:MULT on page�161
	:CORR:MULT on page�161



	<表の行>
	Channel setup
	Channel setup

	CNO=
	CNO=

	:CORR:MULT:CHAN on page�161
	:CORR:MULT:CHAN on page�161


	<表の行>
	Trigger
	Trigger

	Triggers a measurement
	Triggers a measurement

	*TRG
	*TRG

	:TRIG on page�195
	:TRIG on page�195


	<表の行>
	Trigger mode setup
	Trigger mode setup

	TRIG{1-3}
	TRIG{1-3}

	:TRIG:SOUR on page�196
	:TRIG:SOUR on page�196
	:TRIG:SOUR on page�196



	<表の行>
	Delay time (trigger delay time) setup
	Delay time (trigger delay time) setup

	DTIM=
	DTIM=

	:TRIG:DEL on page�195
	:TRIG:DEL on page�195


	<表の行>
	Measured data output
	Measured data output

	Data output (data transfer) format setup
	Data output (data transfer) format setup

	DFMT{1|2}
	DFMT{1|2}

	:FORM on page�182
	:FORM on page�182


	<表の行>
	Measurement result readout
	Measurement result readout

	DATA?
	DATA?

	:FETC? on page�181
	:FETC? on page�181
	:FETC? on page�181



	<表の行>
	Comparator sorting result output ON/OFF
	Comparator sorting result output ON/OFF

	DBIN{0|1}
	DBIN{0|1}

	N/A (dependent on the ON/OFF of the comparator function)

	<表の行>
	Continuous data output (spew-out mode)
	Continuous data output (spew-out mode)

	Start
	Start

	DST
	DST

	N/A (The continuous data output function is not available. However, similar function can be using...

	<表の行>
	End
	End

	DEND
	DEND


	<表の行>
	Comparator
	Comparator

	ON/OFF
	ON/OFF

	COMP{0|1}
	COMP{0|1}

	:CALC:COMP on page�134
	:CALC:COMP on page�134
	:CALC:COMP on page�134



	<表の行>
	Sorting target parameter setup
	Sorting target parameter setup

	LPAR{1-6}
	LPAR{1-6}

	N/A (Dependent on the measurement parameter and cannot be set up separately.)

	<表の行>
	Reverse parameter function ON/OFF
	Reverse parameter function ON/OFF

	REVP{0|1}
	REVP{0|1}

	N/A

	<表の行>
	Primary parameter limit range setup
	Primary parameter limit range setup

	Limit mode (limit range designation method)
	Limit mode (limit range designation method)

	LMOD{1-3}
	LMOD{1-3}

	:CALC:COMP:MODE on page�141
	:CALC:COMP:MODE on page�141
	:CALC:COMP:MODE on page�141



	<表の行>
	In sequential mode
	In sequential mode

	BLIM=
	BLIM=

	:CALC:COMP:PRIM:BIN{1-9} on page�142
	:CALC:COMP:PRIM:BIN{1-9} on page�142


	<表の行>
	In tolerance mode
	In tolerance mode

	BIN{1-9}=
	BIN{1-9}=


	<表の行>
	Nominal value (reference value) for tolerance mode
	Nominal value (reference value) for tolerance mode

	NOM=
	NOM=

	:CALC:COMP:PRIM:NOM on page�144
	:CALC:COMP:PRIM:NOM on page�144


	<表の行>
	Secondary parameter limit range setup
	Secondary parameter limit range setup

	SLIM=
	SLIM=

	:CALC:COMP:SEC:LIM on page�145
	:CALC:COMP:SEC:LIM on page�145
	:CALC:COMP:SEC:LIM on page�145



	<表の行>
	Limit range clear
	Limit range clear

	CLIM
	CLIM

	:CALC:COMP:CLE on page�136
	:CALC:COMP:CLE on page�136


	<表の行>
	AUX BIN function ON/OFF
	AUX BIN function ON/OFF

	AUX{0|1}
	AUX{0|1}

	:CALC:COMP:AUXB on page�135
	:CALC:COMP:AUXB on page�135
	:CALC:COMP:AUXB on page�135



	<表の行>
	Low C reject function
	Low C reject function

	OFF
	CREJ0
	CREJ0

	:CREJ on page�166
	:CREJ on page�166


	<表の行>
	Low C detection boundary value setup
	Low C detection boundary value setup

	CREJ{1-6}
	CREJ{1-6}

	:CREJ:LIM on page�167
	:CREJ:LIM on page�167


	<表の行>
	BIN count function
	BIN count function

	ON/OFF
	ON/OFF

	CNT{0|1}
	CNT{0|1}

	:CALC:COMP:COUN on page�137
	:CALC:COMP:COUN on page�137
	:CALC:COMP:COUN on page�137



	<表の行>
	Count value reset
	Count value reset

	RCNT
	RCNT

	:CALC:COMP:COUN:CLE on page�137
	:CALC:COMP:COUN:CLE on page�137


	<表の行>
	Count value readout
	Count value readout

	COUN?
	COUN?

	:CALC:COMP:COUN:DATA? on page�138 :CALC:COMP:COUN:OVLD? on page�140
	:CALC:COMP:COUN:DATA? on page�138


	<表の行>
	Count value readout for each channel
	Count value readout for each channel

	CCOU?
	CCOU?

	:CALC:COMP:COUN:MULT:DATA? on page�139 :CALC:COMP:COUN:MULT:OVLD? on page�140
	:CALC:COMP:COUN:MULT:DATA? on page�139


	<表の行>
	Save/recall
	Save/recall

	Measurement condition storage (save)
	Measurement condition storage (save)

	STOR
	STOR

	*SAV on page�127
	*SAV on page�127
	*SAV on page�127



	<表の行>
	Measurement condition load (recall)
	Measurement condition load (recall)

	LOAD
	LOAD

	*RCL on page�126
	*RCL on page�126
	*RCL on page�126



	<表の行>
	Display
	Display

	Display format setup
	Display format setup

	DPAG{1-4}
	DPAG{1-4}

	N/A

	<表の行>
	Setup of the number of display digits for the measurement result
	Setup of the number of display digits for the measurement result

	DDIG{4-6}
	DDIG{4-6}

	:DISP:TEXT1:DIG on page�176
	:DISP:TEXT1:DIG on page�176


	<表の行>
	Display mode setup
	Display mode setup

	DVAL{1|2}
	DVAL{1|2}

	:CALC1:MATH:EXPR:NAME on page�148
	:CALC1:MATH:EXPR:NAME on page�148


	<表の行>
	Displayed item setup for the monitor display area
	Displayed item setup for the monitor display area

	VMON{0-6}
	VMON{0-6}

	N/A

	<表の行>
	Status byte register
	Status byte register

	Clear
	Clear

	*CLS
	*CLS

	*CLS on page�124
	*CLS on page�124


	<表の行>
	Mask (service request enable register setup or readout)
	Mask (service request enable register setup or readout)

	*SRE
	*SRE

	*SRE on page�127
	*SRE on page�127


	<表の行>
	Readout of register contents
	Readout of register contents

	*STB?
	*STB?

	*STB? on page�128
	*STB? on page�128


	<表の行>
	Others
	Others

	Readout of model name and firmware version
	Readout of model name and firmware version

	*IDN?
	*IDN?

	*IDN? on page�125
	*IDN? on page�125


	<表の行>
	Readout of installed option number
	Readout of installed option number

	*OPT?
	*OPT?

	*OPT? on page�126
	*OPT? on page�126


	<表の行>
	Readout of error message number
	Readout of error message number

	ERR?
	ERR?

	:SYST:ERR? on page�192
	:SYST:ERR? on page�192
	:SYST:ERR? on page�192



	<表の行>
	Setup state readout
	Setup state readout

	*LRN?
	*LRN?

	N/A (The query is available for all the setup commands. Therefore, use each command for reading o...




	Comparison of Interfaces
	Comparison of Interfaces
	Interface
	Handler interface
	Handler interface
	4278A vs. 4288A(functional comparison):Handler interface;Handler interface;Pin assignment:Handler in
	Figure B�2 Pin Assignment
	Figure B�2 Pin Assignment
	<グラフィック>

	<表>
	<表>
	Table B�27 ����������Factory setting
	<表ヘッダ>
	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	Selection of judgment output signal pull-up power supply
	Selection of judgment output signal pull-up power supply

	External power supply (5 V to 24 V)
	External power supply (5 V to 24 V)

	External power supply (5 V to 24 V)
	External power supply (5 V to 24 V)


	<表の行>
	Selection of operation output signal pull-up power supply
	Selection of operation output signal pull-up power supply

	External power supply (5 V to 15 V)
	External power supply (5 V to 15 V)

	External power supply (5 V to 24 V)
	External power supply (5 V to 24 V)


	<表の行>
	Voltage range of input signal drive power supply
	Voltage range of input signal drive power supply

	9 V to 15 V
	9 V to 15 V

	15 V to 24 V
	15 V to 24 V






	Scanner interface
	Scanner interface
	4278A vs. 4288A(functional comparison):Scanner interface;Scanner interface;Pin assignment:Scanner in
	Figure B�3 Pin Assignment
	Figure B�3 Pin Assignment
	<グラフィック>

	<表>
	<表>
	Table B�28 ����������Factory setting
	<表ヘッダ>
	<表の行>
	4278A
	4278A

	4288A
	4288A



	<表本文>
	<表の行>
	Voltage range of input signal drive power supply
	Voltage range of input signal drive power supply

	5 V to 6 V
	5 V to 6 V

	9 V to 15 V
	9 V to 15 V








	C� Status Reporting System
	C� Status Reporting System
	This appendix describes the status reporting system of the Agilent 4288A.
	This appendix describes the status reporting system of the Agilent 4288A.

	General Status Register Model
	General Status Register Model
	Status reporting system;Status register:Model
	Service request;SRQ;Service request enable register
	The Agilent 4288A has a status reporting system for monitoring the instrument’s condition.
	Figure C�1 General Status Register Model
	Figure C�1 General Status Register Model
	<グラフィック>

	The status reporting system has the hierarchical structure shown in
	When the event register bit is set to “1” and a corresponding enable register bit (a bit marked w...
	If the bit of the service request enable register is “1,” a service request (SRQ) is generated by...
	Event register
	Event register
	Event register
	The event register reflects the corresponding condition of the 4288A (e.g., occurrence of an even...
	The Agilent 4288A has the following event registers:
	• Standard Event Status Register (see
	• Standard Event Status Register (see
	• Operation Status Event Register (see


	Enable register
	Enable register
	Enable register
	Setting the enable register allows you to specify event register bits that can set “1” to the sum...
	For example, when you want to set “1” as the summary bit in the status byte register by a specifi...

	Status byte register
	Status byte register
	Status byte register;Service request enable register
	If the enabled event register is set to “1,” a corresponding bit of the status byte register is a...
	The value of the status byte register can be read by using the
	Reading the status byte register by using the
	Setting the service request enable register using the

	Condition register and transition filter
	Condition register and transition filter
	Transition filter;Condition register;Positive transition filter;Negaitive transition filter
	When the status register has a transition filter, there is a lower register called a condition re...
	The transition filter enables you to select a positive and/or negative transition of the conditio...
	Figure C�2 Transition filter and condition register
	Figure C�2 Transition filter and condition register
	<グラフィック>

	The 4288A's condition register and transition filter work only with the operation status register...


	Status Register Structure
	Status Register Structure
	Status register:Register structure
	Standard event status register;Operation status register;Questionable status register
	The status reporting system has the hierarchical structure shown in
	Figure C�3 Status Register Structure
	Figure C�3 Status Register Structure
	<グラフィック>

	Status byte register:Bit definitions
	<表>
	Table C�1 ���������Status Bit Definitions of Status Byte (STB)
	<表ヘッダ>
	<表の行>
	Bit
	Bit
	Position

	Name
	Name

	Description
	Description



	<表本文>
	<表の行>
	0 to 2
	0 to 2

	Not used
	Not used

	Always 0
	Always 0


	<表の行>
	3
	3

	Questionable Status Register Summary
	Questionable Status Register Summary

	Set to “1” when one of the enabled bits in the status event status register is set to “1.”
	Set to “1” when one of the enabled bits in the status event status register is set to “1.”


	<表の行>
	4
	4

	MAV (Message Available)
	MAV (Message Available)

	Set to “1” when the output queue contains data; reset to “0” when all of the data has been retrie...
	Set to “1” when the output queue contains data; reset to “0” when all of the data has been retrie...


	<表の行>
	5
	5

	Standard Event Status Register Summary
	Standard Event Status Register Summary

	Set to “1” when one of the enabled bits in the status event status register is set to “1.”
	Set to “1” when one of the enabled bits in the status event status register is set to “1.”


	<表の行>
	6
	6

	RQS
	RQS

	Set to “1” when any of the status byte register bits enabled by the service request enable regist...
	Set to “1” when any of the status byte register bits enabled by the service request enable regist...


	<表の行>
	7
	7

	Operation Status Register Summary
	Operation Status Register Summary

	Set to “1” when one of the enabled bits in the operational status register is set to “1.”
	Set to “1” when one of the enabled bits in the operational status register is set to “1.”




	Issuing the
	Standard event status register:Bit definitions
	<表>
	Table C�2 ���������Status Bit Definitions of Event Status Register (ESR)
	<表ヘッダ>
	<表の行>
	Bit
	Bit
	Position

	Name
	Name

	Description
	Description



	<表本文>
	<表の行>
	0
	0

	Operation Complete
	Operation Complete

	Set to “1” upon completion of all operations done by commands that precede the *OPC command on pa...
	Set to “1” upon completion of all operations done by commands that precede the


	<表の行>
	1
	1

	Not used
	Not used

	Always 0
	Always 0


	<表の行>
	2
	2

	Query Error
	Query Error

	1. Set to “1” when the 4288A receives a data output request but there is no data to output.
	1. Set to “1” when the 4288A receives a data output request but there is no data to output.
	1. Set to “1” when the 4288A receives a data output request but there is no data to output.
	2. Set to “1” when the data of the 4288A's output queue has been cleared because of a new message...



	<表の行>
	3
	3

	Device Dependent Error
	Device Dependent Error

	Set to “1” when an error has occurred and the error is not a command, query, or execution error.
	Set to “1” when an error has occurred and the error is not a command, query, or execution error.


	<表の行>
	4
	4

	Execution Error
	Execution Error

	1. Set to “1” when any parameter in a GPIB command exceeds its input range or is inconsistent wit...
	1. Set to “1” when any parameter in a GPIB command exceeds its input range or is inconsistent wit...
	1. Set to “1” when any parameter in a GPIB command exceeds its input range or is inconsistent wit...
	2. Set to “1” when a GPIB command cannot be properly executed due to some condition of the 4288A.



	<表の行>
	5
	5

	Command Error
	Command Error

	1. Set to “1” when an IEEE 488.2 syntax error occurs (a command sent to the 4288A does not follow...
	1. Set to “1” when an IEEE 488.2 syntax error occurs (a command sent to the 4288A does not follow...
	1. Set to “1” when an IEEE 488.2 syntax error occurs (a command sent to the 4288A does not follow...
	2. Set to “1” when a semantic error occurs. Possible errors include a command containing misspell...
	3. Set to “1” when GET (Group Execution Trigger) is input while a program message is being received.



	<表の行>
	6
	6

	Not used
	Not used

	Always 0
	Always 0


	<表の行>
	7
	7

	Power ON
	Power ON

	Set to “1” when the 4288A is powered ON.
	Set to “1” when the 4288A is powered ON.




	Issuing the
	Operation status register:Bit definitions
	<表>
	Table C�3 ���������Status Bit Definitions of the Operation Status Register
	<表ヘッダ>
	<表の行>
	Bit
	Bit
	Position

	Name
	Name

	Description
	Description


	<表の行>
	Condition Register
	Condition Register

	Event Register
	Event Register



	<表本文>
	<表の行>
	0
	Not used
	Not used

	Always 0
	Always 0

	Always 0
	Always 0


	<表の行>
	1
	Settling
	Settling

	Set to “1” during the waiting time to stabilize the measurement signal.
	Set to “1” during the waiting time to stabilize the measurement signal.

	Set to “1” after the waiting time needed to stabilize the measurement signal has elapsed.
	Set to “1” after the waiting time needed to stabilize the measurement signal has elapsed.


	<表の行>
	2
	Ranging
	Ranging

	Set to “1” while switching the measurement range.
	Set to “1” while switching the measurement range.

	Set to “1” when measurement range switching is completed.
	Set to “1” when measurement range switching is completed.


	<表の行>
	3
	3

	Analog Measurement
	Analog Measurement

	Set to “1” during analog measurement.
	Set to “1” during analog measurement

	Set to “1” when analog measurement is completed.
	Set to “1” when analog measurement is completed.


	<表の行>
	4
	4

	Measurement
	Measurement

	Set to “1” during measurement.
	Set to “1” during measurement

	Set to “1” when measurement is completed.
	Set to “1” when measurement is completed.


	<表の行>
	5
	5

	Waiting for Trigger
	Waiting for Trigger

	Set to “1” while the instrument is waiting for a trigger.
	Set to “1” while the instrument is waiting for a trigger

	Set to “1” when the instrument starts waiting for a trigger.
	Set to “1” when the instrument starts waiting for a trigger.


	<表の行>
	6
	6

	Not used
	Not used

	Always 0
	Always 0

	Always 0
	Always 0


	<表の行>
	7
	7

	Compensation
	Compensation

	Set to “1” during compensation data measurement.
	Set to “1” during compensation data measurement.

	Set to “1” when the compensation data measurement is completed.
	Set to “1” when the compensation data measurement is completed.


	<表の行>
	8
	8

	Data buffer 1
	Data buffer 1

	Set to “1” while data buffer 1 fills.
	Set to “1” while data buffer 1 fills.

	Set to “1” when data buffer 1 is full.
	Set to “1” when data buffer 1 is full.


	<表の行>
	9
	9

	Data buffer 2
	Data buffer 2

	Set to “1” while data buffer 2 fills.
	Set to “1” while data buffer 2 fills.

	Set to “1” when data buffer 2 is full.
	Set to “1” when data buffer 2 is full.


	<表の行>
	10
	10

	Data buffer 3
	Data buffer 3

	Set to “1” while data buffer 3 fills.
	Set to “1” while data buffer 3 fills.

	Set to “1” when data buffer 3 is full.
	Set to “1” when data buffer 3 is full.


	<表の行>
	11
	11

	Not used
	Not used

	Always 0
	Always 0

	Always 0
	Always 0


	<表の行>
	12
	12

	Self-test
	Self-test

	Set to “1” during self-test.
	Set to “1” during self-test.

	Set to “1” when self-test is completed.
	Set to “1” when self-test is completed.


	<表の行>
	13 to 15
	13 to 15

	Not used
	Not used

	Always 0
	Always 0

	Always 0
	Always 0




	Issuing the
	Questionable status register:Bit definitions
	The 4288A does not support events of the questionable status register. Therefore, all of the bits...
	<表>
	Table C�4 ���������Status Bit Definitions of the Questionable Status Register
	<表ヘッダ>
	<表の行>
	Bit
	Bit
	Position

	Name
	Name

	Description
	Description


	<表の行>
	Condition Register
	Condition Register

	Event Register
	Event Register



	<表本文>
	<表の行>
	0 to 15
	0 to 15

	Not used
	Not used

	Always 0
	Always 0

	Always 0
	Always 0





	Using the Status Reporting System
	Using the Status Reporting System
	You can manage the status report system by using the following commands in any combination:
	• *CLS on page�124
	• *CLS on page�124
	• *CLS on page�124

	• *SRE on page�127
	• *SRE on page�127

	• *STB? on page�128
	• *STB? on page�128

	• *ESE on page�124
	• *ESE on page�124

	• *ESR? on page�125
	• *ESR? on page�125

	• :STAT:PRES on page�190
	• :STAT:PRES on page�190

	• :STAT:OPER:ENAB on page�189
	• :STAT:OPER:ENAB on page�189

	• :STAT:OPER:COND? on page�189
	• :STAT:OPER:COND? on page�189

	• :STAT:OPER? on page�189
	• :STAT:OPER? on page�189


	For sample programs that demonstrate the use of the commands listed above, refer to


	D� Initial Settings
	D� Initial Settings
	This appendix provides initial settings, settings that can be saved/recalled, and settings that c...
	This appendix provides initial settings, settings that can be saved/recalled, and settings that c...

	Initial Settings, Settings that can be Saved/Recalled, Settings that can be Backed Up
	Initial Settings, Settings that can be Saved/Recalled, Settings that can be Backed Up
	Save:Settings that can be saved;Recall:Settings that can be recalled
	Reset:4288A:Initial settings;Initial settings;Factory settings;Buck-up;Resume function:Settings that
	The columns of
	The symbol “¨” in
	<表>
	Table D�1 Initial settings, settings that can be saved/recalled, settings that can be backed up
	<表ヘッダ>
	<表の行>
	Setting items
	Setting items

	Initial settings (factory settings)
	Reset
	Reset

	Save/ Recall
	Save/ Recall

	Backup
	Backup


	<表の行>
	Front panel key (:SYST:PRES)
	Front panel key (:SYST:PRES)

	*RST
	*RST



	<表本文>
	<表の行>
	Measurement parameter
	Primary parameter
	Primary parameter

	CP
	CP

	¨
	¨
	l
	l

	m
	m


	<表の行>
	Secondary parameter
	Secondary parameter

	D
	¨
	¨
	l
	l

	m
	m


	<表の行>
	Measurement signal
	Frequency
	1 kHz
	1 kHz

	¨
	¨
	l
	m
	m


	<表の行>
	Level
	1 V
	1 V

	¨
	¨
	l
	l

	m
	m


	<表の行>
	1 MHz frequency shift
	0%
	0%

	No effect
	¨
	¥
	¥

	l
	l


	<表の行>
	Measurement range
	Ranging
	Auto
	¨
	¨
	l
	l

	m
	m


	<表の行>
	Range setup
	Range setup

	1 nF range
	1 nF range

	¨
	¨
	l
	l

	m
	m


	<表の行>
	Measurement time mode
	LONG mode
	LONG mode

	¨
	¨
	l
	l

	m
	m


	<表の行>
	Averaging
	ON/OFF
	ON
	ON

	¨
	¨
	l
	l

	m
	m


	<表の行>
	Number of counts
	Number of counts

	1
	1

	¨
	¨
	l
	l

	m
	m


	<表の行>
	Cable length
	0
	0

	¨
	¨
	l
	l

	l
	l


	<表の行>
	Trigger
	Mode
	Mode

	Int
	Int

	¨
	¨
	l
	l

	m
	m


	<表の行>
	Trigger delay time
	Trigger delay time

	0
	0

	¨
	¨
	l
	l

	m
	m


	<表の行>
	Continuous activation (:INIT:CONT) ON/OFF
	Continuous activation (:INIT:CONT) ON/OFF

	ON
	ON

	¨
	OFF
	OFF

	¥
	¥

	¥
	¥


	<表の行>
	OPEN compensation
	ON/OFF
	OFF
	OFF

	No effect
	OFF
	OFF

	l
	l

	m
	m


	<表の行>
	Compensation data
	Primary parameter
	Primary parameter

	1 kHz
	0 S
	No effect
	0 S
	l
	l

	l
	l


	<表の行>
	1 MHz
	0 S
	No effect
	0 S
	l
	l

	l
	l


	<表の行>
	Secondary parameter
	1 kHz
	0 S
	No effect
	0 S
	l
	l

	l
	l


	<表の行>
	1 MHz
	0 S
	No effect
	0 S
	l
	l

	l
	l


	<表の行>
	Parameter type
	Parameter type

	Primary
	G
	G

	No effect
	G
	G

	l
	l

	l
	l


	<表の行>
	Secondary
	B
	B

	No effect
	B
	B

	l
	l

	l
	l


	<表の行>
	SHORT compensation
	ON/OFF
	OFF
	OFF

	No effect
	OFF
	OFF

	l
	l

	m
	m


	<表の行>
	Compensation data
	Primary parameter
	Primary parameter

	1 kHz
	0 W
	No effect
	0 W
	l
	l

	l
	l


	<表の行>
	1 MHz
	0 W
	No effect
	0 W
	l
	l

	l
	l


	<表の行>
	Secondary parameter
	1 kHz
	0 W
	No effect
	0 W
	l
	l

	l
	l


	<表の行>
	1 MHz
	0 W
	No effect
	0 W
	l
	l

	l
	l


	<表の行>
	Parameter type
	Parameter type

	Primary
	R
	R

	No effect
	R
	R

	l
	l

	l
	l


	<表の行>
	Secondary
	X
	X

	No effect
	X
	X

	l
	l

	l
	l


	<表の行>
	LOAD compensation
	ON/OFF
	OFF
	OFF

	No effect
	OFF
	OFF

	l
	l

	m
	m


	<表の行>
	Compensation data
	Primary parameter
	Primary parameter

	1 kHz
	100 nF
	No effect
	100 nF
	l
	l

	l
	l


	<表の行>
	1 MHz
	100 pF
	No effect
	100 pF
	l
	l

	l
	l


	<表の行>
	Secondary parameter
	1 kHz
	0
	No effect
	0
	l
	l

	l
	l


	<表の行>
	1 MHz
	0
	No effect
	0
	l
	l

	l
	l


	<表の行>
	LOAD standard definition
	Primary parameter
	Primary parameter

	1 kHz
	100 nF
	No effect
	100 nF
	l
	l

	l
	l


	<表の行>
	1 MHz
	100 pF
	No effect
	100 pF
	l
	l

	l
	l


	<表の行>
	Secondary parameter
	1 kHz
	0
	No effect
	0
	l
	l

	l
	l


	<表の行>
	1 MHz
	0
	No effect
	0
	l
	l

	l
	l


	<表の行>
	Parameter type
	Parameter type

	Primary
	CP
	CP

	No effect
	CP
	CP

	l
	l

	l
	l


	<表の行>
	Secondary
	D
	D

	No effect
	D
	D

	l
	l

	l
	l


	<表の行>
	Offset compensation
	ON/OFF
	OFF
	OFF

	No effect
	OFF
	OFF

	l
	l

	m
	m


	<表の行>
	Compensation data
	Primary parameter
	Primary parameter

	1 kHz
	0 F
	No effect
	0 F
	l
	l

	l
	l


	<表の行>
	1 MHz
	0 F
	No effect
	0 F
	l
	l

	l
	l


	<表の行>
	Secondary parameter
	1 kHz
	0
	No effect
	0
	l
	l

	l
	l


	<表の行>
	1 MHz
	0
	No effect
	0
	l
	l

	l
	l


	<表の行>
	Multi compensation
	Multi compensation

	ON/OFF
	OFF
	OFF

	No effect
	OFF
	OFF

	l
	l

	m
	m


	<表の行>
	Channel number
	0
	0

	No effect
	0
	0

	l
	l

	m
	m


	<表の行>
	LOAD standard definition method (Single/Multi)
	LOAD standard definition method (Single/Multi)

	Single
	Single

	No effect
	Single
	Single

	l
	l

	m
	m


	<表の行>
	Data transfer format
	Data transfer format

	ASCII
	ASCII

	¨
	¨
	¥
	¥

	¥
	¥


	<表の行>
	Data buffer
	Data buffer

	Feeding target parameter
	Feeding target parameter

	None
	None

	¨
	¨
	¥
	¥

	¥
	¥


	<表の行>
	Control (feed/not feed)
	Control (feed/not feed)

	Not feed
	Not feed

	¨
	¨
	¥
	¥

	¥
	¥


	<表の行>
	Size
	Size

	Buffer 1 or Buffer 2
	200
	200

	¨
	¨
	¥
	¥

	¥
	¥


	<表の行>
	Buffer 3
	1000
	1000

	¨
	¨
	¥
	¥

	¥
	¥


	<表の行>
	Comparator
	ON/OFF
	OFF
	OFF

	¨
	¨
	l
	l

	m
	m


	<表の行>
	Limit range ON/OFF
	Limit range ON/OFF

	BIN1
	ON
	ON

	¨
	¨
	l
	l

	m
	m


	<表の行>
	BIN2 to BIN9
	OFF
	OFF

	¨
	¨
	l
	l

	m
	m


	<表の行>
	Secondary parameter
	ON
	ON

	¨
	¨
	l
	l

	m
	m


	<表の行>
	Limit range setting
	Limit range setting

	Upper limit value
	0
	0

	¨
	¨
	l
	l

	m
	m


	<表の行>
	Lower limit value
	0
	¨
	¨
	l
	l

	m
	m


	<表の行>
	Limit range designation method (mode selection)
	ABS
	ABS

	¨
	¨
	l
	l

	m
	m


	<表の行>
	Reference (nominal) value
	0
	¨
	¨
	l
	l

	m
	m


	<表の行>
	AUX BIN ON/OFF
	AUX BIN ON/OFF

	OFF
	OFF

	¨
	¨
	l
	l

	m
	m


	<表の行>
	Low C reject
	Low C reject

	ON/OFF
	OFF
	OFF

	¨
	¨
	l
	l

	m
	m


	<表の行>
	Limit value
	0%
	0%

	¨
	¨
	l
	l

	m
	m


	<表の行>
	BIN count
	BIN count

	ON/OFF
	OFF
	OFF

	¨
	¨
	l
	l

	m
	m


	<表の行>
	Count value
	0
	0

	¨
	¨
	¥
	¥

	¥
	¥


	<表の行>
	Measurement signal level monitor
	Current
	OFF
	OFF

	¨
	¨
	l
	l

	m
	m


	<表の行>
	Voltage
	OFF
	OFF

	¨
	¨
	l
	l

	m
	m


	<表の行>
	Display
	ON/OFF
	ON
	ON

	¨
	¨
	l
	l

	m
	m


	<表の行>
	Number of digits
	Number of digits

	6
	6

	¨
	¨
	l
	l

	m
	m


	<表の行>
	Fixed point display
	Fixed point display

	ON/OFF
	OFF
	OFF

	¨
	¨
	l
	l

	m
	m


	<表の行>
	Value of the highest digit (Msd)
	Value of the highest digit (Msd)

	Primary parameter
	1 nF
	1 nF

	¨
	¨
	l
	l

	m
	m


	<表の行>
	Secondary parameter
	1
	1

	¨
	¨
	l
	l

	m
	m


	<表の行>
	Deviation measurement mode
	ON/OFF
	OFF
	OFF

	¨
	¨
	l
	l

	m
	m


	<表の行>
	Mode
	Mode

	DEV
	DEV

	¨
	¨
	l
	l

	m
	m


	<表の行>
	Reference value
	Reference value

	0
	0

	¨
	¨
	l
	l

	m
	m


	<表の行>
	Page number of instrument setup display area
	Page number of instrument setup display area

	1
	¨
	¨
	l
	l

	m
	m


	<表の行>
	Key lock ON/OFF
	OFF
	OFF

	No effect
	OFF
	OFF

	¥
	¥

	¥

	<表の行>
	Beeper
	ON/OFF
	ON
	ON

	¨
	¨
	l
	l

	m
	m


	<表の行>
	Mode
	Mode

	FAIL
	FAIL

	¨
	¨
	l
	l

	m
	m


	<表の行>
	Standard event status enable register value
	Standard event status enable register value

	0
	0

	No effect
	¨
	¥
	¥

	¥
	¥


	<表の行>
	Service request enable register value
	Service request enable register value

	0
	0

	No effect
	¨
	¥
	¥

	¥
	¥


	<表の行>
	Operation status enable register value
	Operation status enable register value

	0
	0

	¨
	¨
	¥
	¥

	¥
	¥


	<表の行>
	GPIB address
	17
	No effect
	¨
	¥
	¥

	l
	l




	NOTE The OPEN/SHORT/LOAD compensation data and the LOAD standard definition settings for multi-co...
	NOTE The OPEN/SHORT/LOAD compensation data and the LOAD standard definition settings for multi-co...



	E� At-a-glance Table of Operations When Overload or Low C is Detected
	E� At-a-glance Table of Operations When Overload or Low C is Detected
	This appendix describes display output, GPIB output, and handler interface output when an overloa...
	This appendix describes display output, GPIB output, and handler interface output when an overloa...

	Operations when overload/Low C is detected
	Operations when overload/Low C is detected
	OVLD
	LOWC
	Overload
	Comparator:Sorting result:Overload/Low C
	Table E�1
	Table E�1

	Overload:
	Overload:
	Low C:
	Out of display range:

	<表>
	<表>
	Table E�1 At-a-glance table of operations when overload/Low C reject is detected
	<表ヘッダ>
	<表の行>
	Display output
	Display output

	GPIB output
	GPIB output

	Handler output (handler signal that becomes active)
	Handler output (handler signal that becomes active)


	<表の行>
	Measured value
	Measured value

	Voltage/ current monitor value
	Voltage/ current monitor value

	Comparator sorting result
	Comparator sorting result

	Measurement status
	Measurement status

	Measured value
	Measured value

	Comparator sorting result
	Comparator sorting result



	<表本文>
	<表の行>
	Overload
	Overload

	OVLD
	OVLD

	***
	***

	****
	****

	1
	1

	9.9E37
	9.9E37

	11
	11

	/OVLD
	/OVLD


	<表の行>
	Low C
	Low C

	Normal
	Normal

	Normal
	Normal

	LOWC
	LOWC

	2
	2

	Normal
	Normal

	Normal
	Normal

	/LOW_C_REJECT
	/LOW_C_REJECT


	<表の行>
	Out of display range
	Out of display range

	-------
	-------

	---
	---

	Normal
	Normal

	Normal
	Normal

	Normal
	Normal

	Normal
	Normal

	Normal
	Normal







	F� Error Messages
	F� Error Messages
	The Agilent 4288A provides error messages to indicate its operating status. This appendix describ...
	The Agilent 4288A provides error messages to indicate its operating status. This appendix describ...

	Error messages (order of error number)
	Error messages (order of error number)
	Error messages:Error messages
	Error messages are displayed in the lower row of the 4288A’s display. You can read them out by us...
	NOTE Errors with a negative error number are basically general errors defined by IEEE488.2 for GP...
	NOTE Errors with a negative error number are basically general errors defined by IEEE488.2 for GP...

	0
	0
	0
	(No error)
	(No error)

	No error has occurred.
	No error has occurred.
	This message is not displayed on the LCD. 0 is returned as the error number if no error has occur...



	11
	11
	11
	RAM test failed
	RAM test failed

	The RAM test at power-on has failed.
	The RAM test at power-on has failed.
	If this error occurs, the 4288A makes a beep sound and stops. The hardware is at fault and needs ...
	Contact an Agilent Technologies sales office or the VAR from which you purchased the instrument.



	12
	12
	12
	BOOT ROM test failed
	BOOT ROM test failed

	The boot ROM test at power-on has failed.
	The boot ROM test at power-on has failed.
	If this error occurs, the 4288A makes a beep sound and stops. The hardware is at fault and needs ...
	Contact an Agilent Technologies sales office or the VAR from which you purchased the instrument.



	13
	13
	13
	The flash ROM test at power-on has failed.
	If this error occurs, the 4288A makes a beep sound and stops. The hardware is at fault and needs ...
	Contact an Agilent Technologies sales office or the VAR from which you purchased the instrument.


	14
	14
	14
	EEPROM test failed
	EEPROM test failed

	The EEPROM test at power-on has failed.
	The EEPROM test at power-on has failed.
	If this error occurs, the 4288A makes a beep sound and stops. The hardware is at fault and needs ...
	Contact an Agilent Technologies sales office or the VAR from which you purchased the instrument.



	15
	15
	15
	A1 board test failed
	A1 board test failed

	The A1 board test at power-on has failed.
	The A1 board test at power-on has failed.
	If this error occurs, the 4288A makes a beep sound and stops. The hardware is at fault and needs ...
	Contact an Agilent Technologies sales office or the VAR from which you purchased the instrument.



	16
	16
	16
	ADC failure
	ADC failure

	A problem has occurred in the A/D converter during measurement.
	A problem has occurred in the A/D converter during measurement.
	If this error occurs, the 4288A makes a beep sound and stops. The hardware is at fault and needs ...
	Contact an Agilent Technologies sales office or the VAR from which you purchased the instrument.



	17
	17
	17
	Fan stopped
	Fan stopped

	The fan has stopped.
	The fan has stopped.
	If this error occurs, the 4288A makes a beep sound and stops. The hardware is at fault and needs ...
	Contact an Agilent Technologies sales office or the VAR from which you purchased the instrument.



	18
	18
	18
	Calibration memory lost
	Calibration memory lost

	The calibration data in EEPROM has been lost at power-on.
	The calibration data in EEPROM has been lost at power-on.
	If this error occurs, the 4288A makes a beep sound and stops. The hardware is at fault and needs ...
	Contact an Agilent Technologies sales office or the VAR from which you purchased the instrument.



	19
	19
	19
	User data lost
	User data lost

	The compensation data in EEPROM has been lost at power-on.
	The compensation data in EEPROM has been lost at power-on.
	The compensation data is initialized to the factory-shipped state. Possible causes include the ha...
	Contact an Agilent Technologies sales office or the VAR from which you purchased the instrument.



	20
	20
	20
	Previous setting lost
	Previous setting lost

	The instrument setup values in backup memory have been lost at power-on.
	The instrument setup values in backup memory have been lost at power-on.
	These values are initialized to the factory-shipped state. No beep sound is made. Possible causes...



	21
	21
	21
	Save failed
	Save failed

	Saving the instrument setup into EEPROM has failed.
	Although the 4288A will not stop due to this error, the hardware is at fault and needs repair.
	Contact an Agilent Technologies sales office or the VAR from which you purchased the instrument.


	22
	22
	22
	Recall failed
	Recall failed

	Recalling the instrument setup from EEPROM has failed.
	Recalling the instrument setup from EEPROM has failed.
	This error occurs when no instrument setup has been saved in the specified register on EEPROM. Th...
	Confirm that you specified the correct register number when executing the recall.



	23
	23
	23
	Lockout by handler
	Lockout by handler

	Entry using the front panel keys has been disabled through the handler.
	Entry using the front panel keys has been disabled through the handler.
	You cannot clear this state by using the front panel keys or GPIB command.
	Set the /KEY_LOCK signal of the handler interface to HIGH.



	25
	25
	25
	Correction meas failed
	Correction meas failed

	Correction meas failed
	Correction meas failed
	A measurement failure has occurred during measuring the compensation data.
	If this error occurs, the compensation data before the measurement remains with no change.
	Confirm that you have made the correct connection for measuring the compensation data and have pe...



	-100
	-100
	-100
	Command error
	Command error

	A comprehensive syntax error has occurred for which the 4288A cannot detect further details of th...
	A comprehensive syntax error has occurred for which the 4288A cannot detect further details of th...



	-101
	-101
	-101
	Invalid character
	Invalid character

	Invalid characters have been found in the program message string. For example, in a correct progr...
	Invalid characters have been found in the program message string. For example, in a correct progr...



	-102
	-102
	-102
	Syntax error
	Syntax error

	There is a command or data type that cannot be recognized. For example, in the program message “
	There is a command or data type that cannot be recognized. For example, in the program message “



	-103
	-103
	-103
	Invalid separator
	Invalid separator

	The parser (syntax analysis program) expects a separator, but a character other than a separator ...
	The parser (syntax analysis program) expects a separator, but a character other than a separator ...



	-104
	-104
	-104
	Data type error
	Data type error

	The parser has recognized impossible data elements. For example, numeric value or string data is ...
	The parser has recognized impossible data elements. For example, numeric value or string data is ...



	-105
	-105
	-105
	GET not allowed
	GET not allowed

	A group execution trigger (GET) has been received in a program message. (Refer to IEEE488.2,7.7.)
	A group execution trigger (GET) has been received in a program message. (Refer to IEEE488.2,7.7.)



	-108
	-108
	-108
	Parameter not allowed
	Parameter not allowed

	The number of parameters is larger than required by the command. For example, although the
	The number of parameters is larger than required by the command. For example, although the



	-109
	-109
	-109
	Missing parameter
	Missing parameter

	The number of parameters is less than required by the command. For example, although the
	The number of parameters is less than required by the command. For example, although the



	-112
	-112
	-112
	Program mnemonic too long
	Program mnemonic too long

	The length of the header exceeds 12 characters. (Refer to IEEE488.2,7.6.1.4.1.)
	The length of the header exceeds 12 characters. (Refer to IEEE488.2,7.6.1.4.1.)



	-113
	-113
	-113
	Undefined header
	Undefined header

	A header not defined for the 4288A has been received. For example, “
	A header not defined for the 4288A has been received. For example, “
	A header not defined for the 4288A has been received. For example, “
	A header not defined for the 4288A has been received. For example, “





	-121
	-121
	-121
	Invalid character in number
	Invalid character in number

	An invalid character for the data type of the syntax analysis target has been received. For examp...
	An invalid character for the data type of the syntax analysis target has been received. For examp...



	-123
	-123
	-123
	Exponent too large
	Exponent too large



	-124
	-124
	-124
	Too many digits
	Too many digits

	The number of digits of the mantissa of the decimal value data element exceeds 255 except for pre...
	The number of digits of the mantissa of the decimal value data element exceeds 255 except for pre...



	-128
	-128
	-128
	Numeric data not allowed
	Numeric data not allowed

	A numeric value data element (that does not violate the standard) has been received where the 428...
	A numeric value data element (that does not violate the standard) has been received where the 428...



	-131
	-131
	-131
	Invalid suffix
	Invalid suffix

	The suffix does not meet the syntax defined in IEEE488.2,7.7.3.2 or is inappropriate for the 4288A.
	The suffix does not meet the syntax defined in IEEE488.2,7.7.3.2 or is inappropriate for the 4288A.



	-138
	-138
	-138
	Suffix not allowed
	Suffix not allowed

	A suffix is added to a numeric value element that does not permit a suffix.
	A suffix is added to a numeric value element that does not permit a suffix.



	-140
	-140
	-140
	Character data error
	Character data error

	An error not included in the error numbers between -141 and -149 has occurred during the syntax a...
	An error not included in the error numbers between -141 and -149 has occurred during the syntax a...



	-141
	-141
	-141
	Invalid character data
	Invalid character data

	Invalid characters have been found in a character data element or the received parameter is not v...
	Invalid characters have been found in a character data element or the received parameter is not v...



	-144
	-144
	-144
	Character data too long
	Character data too long

	The length of the character data element has exceeded 12 characters. (Refer to IEEE488.2,7.7.1.4.)
	The length of the character data element has exceeded 12 characters. (Refer to IEEE488.2,7.7.1.4.)



	-148
	-148
	-148
	Character data not allowed
	Character data not allowed

	A character data element (that does not violate the standard) has been received where the 4288A d...
	A character data element (that does not violate the standard) has been received where the 4288A d...



	-150
	-150
	-150
	String data error
	String data error

	An error not included in the error numbers between -151 and -159 has occurred during the syntax a...
	An error not included in the error numbers between -151 and -159 has occurred during the syntax a...



	-151
	-151
	-151
	Invalid string data
	Invalid string data

	Character string data are expected, but the string data received are invalid for some reason. (Re...
	Character string data are expected, but the string data received are invalid for some reason. (Re...



	-158
	-158
	-158
	String data not allowed
	String data not allowed

	A string data element has been received where the 4288A does not accept any string data element. ...
	A string data element has been received where the 4288A does not accept any string data element. ...



	-160
	-160
	-160
	Block data error
	Block data error

	An error not included in the error numbers between -161 and -169 has occurred during the syntax a...
	An error not included in the error numbers between -161 and -169 has occurred during the syntax a...



	-161
	-161
	-161
	Invalid block data
	Invalid block data

	Block data are expected, but the block data received are invalid for some reason. (Refer to IEEE4...
	Block data are expected, but the block data received are invalid for some reason. (Refer to IEEE4...



	-168
	-168
	-168
	Block data not allowed
	Block data not allowed

	A block data element has been received where the 4288A does not accept any block data element.
	A block data element has been received where the 4288A does not accept any block data element.



	-170
	-170
	-170
	Expression error
	Expression error

	An error not included in the error numbers between -171 and -179 has occurred during the syntax a...
	An error not included in the error numbers between -171 and -179 has occurred during the syntax a...



	-171
	-171
	-171
	Invalid expression
	Invalid expression

	The equation data element is invalid. (Refer to IEEE488.2,7.7.7.2.) For example, parentheses are ...
	The equation data element is invalid. (Refer to IEEE488.2,7.7.7.2.) For example, parentheses are ...



	-178
	-178
	-178
	Expression data not allowed
	Expression data not allowed

	An equation data element has been received where the 4288A does not accept any equation data elem...
	An equation data element has been received where the 4288A does not accept any equation data elem...



	-200
	-200
	-200
	Execution error
	Execution error

	A comprehensive execution error has occurred for which the 4288A cannot detect further details. T...
	A comprehensive execution error has occurred for which the 4288A cannot detect further details. T...



	-211
	-211
	-211
	Trigger ignored
	Trigger ignored

	A trigger command or trigger signal has been received and recognized by the 4288A, but it is igno...
	A trigger command or trigger signal has been received and recognized by the 4288A, but it is igno...



	-213
	-213
	-213
	Init ignored
	Init ignored

	Another measurement has been being executed and the measurement start request (
	Another measurement has been being executed and the measurement start request (



	-214
	-214
	-214
	Trigger deadlock
	Trigger deadlock

	Indicates that the
	Indicates that the



	-220
	-220
	-220
	Parameter error
	Parameter error

	An error not included in the error numbers between -221 and -229 has occurred during the analysis...
	An error not included in the error numbers between -221 and -229 has occurred during the analysis...
	<表>
	<表ヘッダ>
	<表の行>
	Parameter Type Setting
	Parameter Type Setting

	Values not finite when converted to an R-X format impedance value

	<表の行>
	Primary Parameter
	Secondary Parameter


	<表本文>
	<表の行>
	Cp
	Cp

	D
	Independent of D value, Cp is 0
	Independent of D value, Cp is 0


	<表の行>
	Cp
	Cp

	Q
	Independent of Q value, Cp is 0, also Independent of Cp value, Q is 0
	Independent of Q value, Cp is 0, also Independent of Cp value, Q is 0


	<表の行>
	Cp
	Cp

	G
	Cp and G are both 0
	Cp and G are both 0


	<表の行>
	Cp
	Cp

	Rp
	Independent of Cp value, Rp is 0
	Independent of Cp value, Rp is 0


	<表の行>
	Cs
	Cs

	D
	Independent of D value, Cs is 0
	Independent of D value, Cs is 0


	<表の行>
	Cs
	Cs

	Q
	Independent of Q value, Cs is 0, also Q is 0 independent of Cs value
	Independent of Q value, Cs is 0, also Q is 0 independent of Cs value


	<表の行>
	Cs
	Cs

	Rs
	Cs is 0 independent of Rs value
	Cs is 0 independent of Rs value







	-221
	-221
	-221
	Setting conflict
	Setting conflict

	A program data element complying with the syntax standard has been analyzed, but the 4288A cannot...
	A program data element complying with the syntax standard has been analyzed, but the 4288A cannot...



	-222
	-222
	-222
	Data out of range
	Data out of range

	A data element (that does not violate the standard) has been received out of the range defined fo...
	A data element (that does not violate the standard) has been received out of the range defined fo...



	-223
	-223
	-223
	Too much data
	Too much data

	The received block, equation, or string type program data complies with the standard, but the amo...
	The received block, equation, or string type program data complies with the standard, but the amo...



	-230
	-230
	-230
	Data corrupt or stale
	Data corrupt or stale

	The data is invalid or a newly initiated read operation has not been completed since the latest a...
	The data is invalid or a newly initiated read operation has not been completed since the latest a...



	-241
	-241
	-241
	Hardware missing
	Hardware missing

	The received command or Query complied with the standard but could not be executed due to hardwar...
	The received command or Query complied with the standard but could not be executed due to hardwar...



	-310
	-310
	-310
	System error
	System error

	One of the “system errors” defined for the 4288A occurs.
	One of the “system errors” defined for the 4288A occurs.



	-311
	-311
	-311
	Memory error
	Memory error

	An error has been detected in the memory of the 4288A.
	An error has been detected in the memory of the 4288A.
	An error has been detected in the memory of the 4288A.
	An error has been detected in the memory of the 4288A.





	-350
	-350
	-350
	Queue overflow
	Queue overflow

	The queue contains a certain code other than the code that caused this error. This indicates that...
	The queue contains a certain code other than the code that caused this error. This indicates that...



	-400
	-400
	-400
	Query error
	Query error

	A comprehensive Query error has occurred for which the 4288A cannot detect further details. This ...
	A comprehensive Query error has occurred for which the 4288A cannot detect further details. This ...



	-410
	-410
	-410
	Query INTERRPUTED
	Query INTERRPUTED

	This indicates the status that causes an “INTERRUPTED” Query error. (Refer to IEEE488.1,6.3.2.3.)...
	This indicates the status that causes an “INTERRUPTED” Query error. (Refer to IEEE488.1,6.3.2.3.)...



	-420
	-420
	-420
	Query UNTERMINATED
	Query UNTERMINATED

	This indicates the status that causes an “UNTERMINATED” Query error. (Refer to IEEE488.2,6.3.2.) ...
	This indicates the status that causes an “UNTERMINATED” Query error. (Refer to IEEE488.2,6.3.2.) ...



	-430
	-430
	-430
	Query DEADLOCKED
	Query DEADLOCKED

	This indicates the status that causes a “DEADLOCKED” Query error. (Refer to IEEE488.2,6.3.1.7.) T...
	This indicates the status that causes a “DEADLOCKED” Query error. (Refer to IEEE488.2,6.3.1.7.) T...



	-440
	-440
	-440
	Query UNTERMINATED after indefinite response
	Query UNTERMINATED after indefinite response

	In a certain program message, a Query that requests an ambiguous response has not yet been comple...
	In a certain program message, a Query that requests an ambiguous response has not yet been comple...
	In a certain program message, a Query that requests an ambiguous response has not yet been comple...
	In a certain program message, a Query that requests an ambiguous response has not yet been comple...






	Warning Messages (WARNING)
	Warning Messages (WARNING)
	Error messages:Warning messages
	Warning messages(WARNING)
	Warning messages are displayed to warn users. They are displayed in the lower row of the display ...
	Need corr meas
	Need corr meas
	WARNING: Need corr meas

	When the OPEN compensation, SHORT compensation or LOAD compensation is ON, this is displayed when...
	When the OPEN compensation, SHORT compensation or LOAD compensation is ON, this is displayed when...

	Need load meas
	Need load meas
	WARNING: Need load meas

	This is displayed when you turn ON the LOAD compensation from the front panel although the setups...
	This is displayed when you turn ON the LOAD compensation from the front panel although the setups...

	Need open meas
	Need open meas
	WARNING: Need open meas

	This is displayed when you turn ON the OPEN compensation from the front panel although the setups...
	This is displayed when you turn ON the OPEN compensation from the front panel although the setups...

	Need short meas
	Need short meas
	WARNING: Need short meas

	This is displayed when you turn ON the SHORT compensation from the front panel although the setup...
	This is displayed when you turn ON the SHORT compensation from the front panel although the setup...

	Out of limit
	Out of limit
	WARNING: Out of limit

	This is displayed if the compensation data is out of the valid range when measuring the compensat...
	This is displayed if the compensation data is out of the valid range when measuring the compensat...
	<表>
	<表ヘッダ>
	<表の行>
	Type of compensation
	Type of compensation

	Valid range
	Valid range



	<表本文>
	<表の行>
	OPEN compensation
	OPEN compensation

	|Y| < 20 mS
	|Y| < 20 mS


	<表の行>
	SHORT compensation
	SHORT compensation

	|Z| < 20 W
	|Z| < 20 W


	<表の行>
	LOAD compensation
	LOAD compensation

	|Zref| ¥ 0.9 < |Z| < |Zref| ¥ 1.1
	|Zref| ¥ 0.9 < |Z| < |Zref| ¥ 1.1




	In the above table, Y is the measured admittance value, Z is the measured impedance value, and Zr...




	G� 4268A vs. 4288A GPIB Command Correspondence Table
	G� 4268A vs. 4288A GPIB Command Correspondence Table
	This appendix gives the correspondence between the Agilent 4268A GPIB commands and those of the A...
	This appendix gives the correspondence between the Agilent 4268A GPIB commands and those of the A...

	4268A vs. 4288A GPIB Command Correspondence Table
	4268A vs. 4288A GPIB Command Correspondence Table
	4268A
	Table G�1
	Table G�1

	<表>
	Table G�1 ����������At-a-glance GPIB command correspondence between 4268A and 4288A (by function)
	<表ヘッダ>
	<表の行>
	Function
	Item to Be Set Up/Executed
	Item to Be Set Up/Executed

	GPIB command
	GPIB command

	Note

	<表の行>
	4268A
	4268A

	4288A
	4288A



	<表本文>
	<表の行>
	Measurement condition
	Measurement condition

	Reset
	:SYST:PRES
	¨
	The 4288A does not reset compensation data.
	The 4288A does not reset compensation data.


	<表の行>
	*RST
	¨

	<表の行>
	Measurement parameter setup
	Primary parameter
	Primary parameter

	:CALC1:FORM
	¨

	<表の行>
	Secondary parameter
	Secondary parameter

	:CALC2:FORM
	¨

	<表の行>
	Measurement signal setup
	Frequency
	:SOUR:FREQ
	¨

	<表の行>
	1 MHz frequency shift
	N/A
	N/A

	:SYST:FSH

	<表の行>
	Level
	:SOUR:VOLT
	¨

	<表の行>
	Auto level control (ALC) function ON/OFF
	:SOUR:VOLT:ALC
	N/A
	N/A

	The 4288A does not support the ALC function.

	<表の行>
	Output mode
	:SOUR:VOLT:MODE
	N/A
	N/A

	The 4288A does not support the synchronous source function.

	<表の行>
	Measurement range setup
	Ranging (auto/manual)
	:RANG:AUTO
	¨

	<表の行>
	Range
	Range

	:RANG
	¨

	<表の行>
	Measurement time mode setup
	:APER
	¨

	<表の行>
	Averaging setup
	ON/OFF
	:AVER
	¨

	<表の行>
	Number of counts
	Number of counts

	:AVER:COUN
	¨

	<表の行>
	Cable length setup
	:CAL:CABL
	¨

	<表の行>
	Source delay setup
	:TRIG:DEL
	N/A
	N/A

	The 4288A supports only trigger delay.
	The 4288A supports only trigger delay.


	<表の行>
	Trigger delay setup
	:TRIG:SEQ2:DEL
	:TRIG:DEL

	<表の行>
	Trigger mode setup
	:TRIG:SOUR
	¨

	<表の行>
	Compensation
	Compensation

	Entire compensation set ON/OFF
	:CORR
	N/A
	N/A

	The 4268A turns on/off all types of compensation. (Only the LOAD compensation can be turned on/of...
	The 4268A turns on/off all types of compensation. (Only the LOAD compensation can be turned on/of...


	<表の行>
	OPEN compensation ON/OFF
	N/A
	N/A

	:CORR:OPEN

	<表の行>
	SHORT compensation ON/OFF
	N/A
	N/A

	:CORR:SHOR

	<表の行>
	LOAD compensation ON/OFF
	:CORR:COLL:METH
	:CORR:LOAD

	<表の行>
	LOAD standard definition
	Value setup
	:CORR:CKIT:STAN3
	¨

	<表の行>
	Definition parameter setup
	:CORR:CKIT:STAN3:FORM
	¨

	<表の行>
	Compensation data
	Measurement
	:CORR:COLL
	¨

	<表の行>
	setup and read out
	:CORR:DATA
	¨

	<表の行>
	Offset compensation ON/OFF
	N/A
	N/A

	:CORR:OFFS
	The 4268A does not support the offset compensation.

	<表の行>
	Offset compensation data setup
	N/A
	N/A

	:CORR:OFFS:DATA

	<表の行>
	Scanner (multi compensation)
	Scanner (multi compensation)

	ON/OFF
	ON/OFF

	:CORR:MULT
	¨

	<表の行>
	Channel setup
	Channel setup

	:CORR:MULT:CHAN
	¨

	<表の行>
	LOAD standard definition method setup
	LOAD standard definition method setup

	:CORR:MULT:CKIT:STAN3
	¨

	<表の行>
	Trigger
	Triggers a measurement
	Triggers a measurement

	:TRIG, *TRG
	¨

	<表の行>
	Trigger mode setup
	:TRIG:SOUR
	¨

	<表の行>
	Trigger delay time setup
	Trigger delay time setup

	:TRIG:SEQ2:DEL
	:TRIG:DEL

	<表の行>
	Trigger system
	Trigger system

	Resets
	:ABOR
	¨

	<表の行>
	Initiates
	:INIT
	¨

	<表の行>
	Continuous activation ON/OFF
	:INIT:CONT
	¨

	<表の行>
	Measured data output
	Measured data output

	Data transfer format setup
	Data transfer format setup

	:FORM
	¨
	The 4288A also controls data transfer format of compensation data.
	The 4288A also controls data transfer format of compensation data.


	<表の行>
	Data readout
	Data readout

	Measurement result
	:FETC?, :READ?
	¨

	<表の行>
	Data buffer
	:DATA? {BUF1|BUF2}
	¨
	The 4288A can also use BUF3.

	<表の行>
	Measurement signal monitor result
	:DATA? {IMON|VMON}
	¨

	<表の行>
	Data buffer setup
	Data buffer setup

	Feeding target parameter
	Feeding target parameter

	:DATA:FEED
	¨

	<表の行>
	Control (feed/not feed)
	Control (feed/not feed)

	:DATA:FEED:CONT
	¨

	<表の行>
	Buffer size
	Buffer size

	:DATA:POIN
	¨

	<表の行>
	Comparator
	ON/OFF
	ON/OFF

	:CALC:COMP
	¨

	<表の行>
	Limit range reset
	Limit range reset

	N/A
	N/A

	:CALC:COMP:CLE

	<表の行>
	Primary parameter limit range setup
	Primary parameter limit range setup

	ON/OFF
	ON/OFF

	:CALC:COMP:PRIM:BIN{1-9}: STAT
	:CALC:COMP:PRIM:BIN{1-9}: STAT

	¨

	<表の行>
	Lower/Upper Limit value
	:CALC:COMP:PRIM:BIN{1-9}
	¨

	<表の行>
	Limit range designation method (mode selection)
	:CALC:COMP:MODE
	¨

	<表の行>
	Reference (nominal) value
	:CALC:COMP:PRIM:NOM
	¨

	<表の行>
	Secondary parameter limit range setup
	Secondary parameter limit range setup

	ON/OFF
	:CALC:COMP:SEC:STAT
	¨

	<表の行>
	Lower/Upper Limit value
	:CALC:COMP:SEC:LIM
	¨

	<表の行>
	AUX BIN function ON/OFF
	AUX BIN function ON/OFF

	:CALC:COMP:AUXB
	¨

	<表の行>
	Low C reject function
	Low C reject function

	ON/OFF
	N/A
	N/A

	:CREJ
	The 4268A does not support the Low C reject function.

	<表の行>
	Limit value setup
	N/A
	N/A

	:CREJ:LIM

	<表の行>
	BIN count function
	BIN count function

	ON/OFF
	ON/OFF

	:CALC:COMP:COUN
	¨

	<表の行>
	Resets all count values
	Resets all count values

	:CALC:COMP:COUN:CLE
	¨

	<表の行>
	Readout of count values
	:CALC:COMP:COUN:DATA?
	¨

	<表の行>
	Readout of count value of overload
	N/A
	N/A

	:CALC:COMP:COU N:OVLD?
	The 4268A cannot count overload.

	<表の行>
	Readout of count values for each channel
	N/A
	N/A

	:CALC:COMP:COU N:MULT:DATA?
	The 4268A cannot count for each channel.

	<表の行>
	Readout of count value of overload for each channel
	N/A
	N/A

	:CALC:COMP:COU N:MULT:OVLD?

	<表の行>
	Measurement signal monitor
	Current monitor
	ON/OFF
	:CALC3:MATH:STAT
	¨

	<表の行>
	Monitor value readout
	:DATA? IMON
	¨

	<表の行>
	Voltage monitor
	ON/OFF
	:CALC4:MATH:STAT
	¨

	<表の行>
	Monitor value readout
	:DATA? VMON
	¨

	<表の行>
	Save/Recall
	Save
	*SAV
	¨

	<表の行>
	Recall
	*RCL
	¨

	<表の行>
	Display
	ON/OFF
	ON/OFF

	:DISP
	¨

	<表の行>
	Number of digits setup
	:DISP:TEXT1:DIG
	¨

	<表の行>
	Fixed point display setup
	Fixed point display setup

	ON/OFF
	N/A
	N/A

	:DISP:TEXT1:FMSD
	The 4268A has a fixed floating point display.

	<表の行>
	the value of the highest digit
	N/A
	N/A

	:DISP:TEXT1:FMSD: DATA

	<表の行>
	Deviation measurement mode setup
	Primary parameter
	Primary parameter

	ON/OFF
	:CALC1:MATH:STAT
	¨

	<表の行>
	Mode
	:CALC1:MATH:EXPR:NAME
	¨

	<表の行>
	Secondary parameter
	Secondary parameter

	ON/OFF
	:CALC2:MATH:STAT
	¨

	<表の行>
	Mode
	:CALC2:MATH:EXPR:NAME
	¨

	<表の行>
	Reference value
	Reference value

	:DATA {REF1|REF2}
	¨

	<表の行>
	Setup of displayed page of the instrument setup display area
	:DISP:TEXT2:PAGE
	¨

	<表の行>
	Contact check
	ON/OFF
	:CONT:VER
	N/A
	N/A

	The 4288A does not support the contact check function.

	<表の行>
	Key lock
	ON/OFF
	:SYST:KLOC
	¨

	<表の行>
	Beeper
	ON/OFF
	:CALC:COMP:BEEP :SYST:BEEP:STAT
	¨

	<表の行>
	Beep mode setup
	Beep mode setup

	:CALC:COMP:BEEP:COND
	¨

	<表の行>
	Generation of a beep
	Generation of a beep

	:SYST:BEEP
	¨

	<表の行>
	Status report structure
	Status report structure

	Clear
	Clear

	*CLS
	¨

	<表の行>
	Status byte register value readout
	Status byte register value readout

	*STB?
	¨

	<表の行>
	Service request enable register setup
	Service request enable register setup

	*SRE
	¨

	<表の行>
	Standard event status register
	Standard event status register

	Register value readout
	*ESR?
	¨

	<表の行>
	OPC bit setup
	*OPC
	¨

	<表の行>
	Enable register setup
	*ESE
	¨

	<表の行>
	Operation status register
	Operation status register

	Clear
	:STAT:PRES
	¨

	<表の行>
	Condition register value readout
	:STAT:OPER:COND?
	¨

	<表の行>
	Enable register setup
	:STAT:OPER:ENAB
	¨

	<表の行>
	Event register value readout
	:STAT:OPER?
	¨

	<表の行>
	Others
	Executes self-test
	*TST?
	¨

	<表の行>
	Readout of the model name and firmware version
	Readout of the model name and firmware version

	*IDN?
	¨

	<表の行>
	Readout of the installed option number
	Readout of the installed option number

	*OPT?
	¨

	<表の行>
	Reads 1 when operation completes
	Reads 1 when operation completes

	*OPC?
	¨

	<表の行>
	Readout of the occurred error information
	Readout of the occurred error information

	:SYST:ERR?
	¨

	<表の行>
	Readout of SCPI version
	Readout of SCPI version

	:SYST:VERS?
	¨

	<表の行>
	Waits for the completion of operation
	*WAI
	¨



	The “¨” symbol in
	<表>
	Table G�2 ����������At-a-glance GPIB command correspondence between 4268A and 4288A (by alphabeti...
	<表ヘッダ>
	<表の行>
	4268A
	4268A

	4288A
	4288A



	<表本文>
	<表の行>
	[:A]
	[:A]


	<表の行>
	:ABORt
	:ABORt

	¨
	¨


	<表の行>
	[:C]
	[:C]


	<表の行>
	:CALCulate:COMParator:AUXBin
	:CALCulate:COMParator:AUXBin

	¨
	¨


	<表の行>
	:CALCulate:COMParator:BEEPer:CONDition
	:CALCulate:COMParator:BEEPer:CONDition

	¨
	¨


	<表の行>
	:CALCulate:COMParator:BEEPer[:STATe]
	:CALCulate:COMParator:BEEPer[:STATe]

	¨
	¨


	<表の行>
	:CALCulate:COMParator:COUNt:CLEar
	:CALCulate:COMParator:COUNt:CLEar

	¨
	¨


	<表の行>
	:CALCulate:COMParator:COUNt:DATA?
	:CALCulate:COMParator:COUNt:DATA?

	¨
	¨


	<表の行>
	:CALCulate:COMParator:COUNt[:STATe]
	:CALCulate:COMParator:COUNt[:STATe]

	¨
	¨


	<表の行>
	:CALCulate:COMParator:MODE
	:CALCulate:COMParator:MODE

	¨
	¨


	<表の行>
	:CALCulate:COMParator:PRIMary:BIN{1-9}
	:CALCulate:COMParator:PRIMary:BIN{1-9}

	¨
	¨


	<表の行>
	:CALCulate:COMParator:PRIMary:BIN{1-9}:STATe
	:CALCulate:COMParator:PRIMary:BIN{1-9}:STATe

	¨
	¨


	<表の行>
	:CALCulate:COMParator:PRIMary:NOMinal
	:CALCulate:COMParator:PRIMary:NOMinal

	¨
	¨


	<表の行>
	:CALCulate:COMParator:SECondary:LIMit
	:CALCulate:COMParator:SECondary:LIMit

	¨
	¨


	<表の行>
	:CALCulate:COMParator:SECondary:STATe
	:CALCulate:COMParator:SECondary:STATe

	¨
	¨


	<表の行>
	:CALCulate:COMParator[:STATe]
	:CALCulate:COMParator[:STATe]

	¨
	¨


	<表の行>
	:CALCulate1:FORMat
	:CALCulate1:FORMat

	¨
	¨


	<表の行>
	:CALCulate1:MATH:EXPRession:CATalog?
	:CALCulate1:MATH:EXPRession:CATalog?

	¨
	¨


	<表の行>
	:CALCulate1:MATH:EXPRession:NAME
	:CALCulate1:MATH:EXPRession:NAME

	¨
	¨


	<表の行>
	:CALCulate1:MATH:STATe
	:CALCulate1:MATH:STATe

	¨
	¨


	<表の行>
	:CALCulate2:FORMat
	:CALCulate2:FORMat

	¨
	¨


	<表の行>
	:CALCulate2:MATH:EXPRession:CATalog?
	:CALCulate2:MATH:EXPRession:CATalog?

	¨
	¨


	<表の行>
	:CALCulate2:MATH:EXPRession:NAME
	:CALCulate2:MATH:EXPRession:NAME

	¨
	¨


	<表の行>
	:CALCulate2:MATH:STATe
	:CALCulate2:MATH:STATe

	¨
	¨


	<表の行>
	:CALCulate3:MATH:STATe
	:CALCulate3:MATH:STATe

	¨
	¨


	<表の行>
	:CALCulate4:MATH:STATe
	:CALCulate4:MATH:STATe

	¨
	¨


	<表の行>
	:CALibration:CABLe
	:CALibration:CABLe

	¨
	¨


	<表の行>
	[:D]
	[:D]


	<表の行>
	:DATA[:DATA]
	:DATA[:DATA]

	¨
	¨


	<表の行>
	:DATA:FEED
	:DATA:FEED

	¨
	¨


	<表の行>
	:DATA:FEED:CONTrol
	:DATA:FEED:CONTrol

	¨
	¨


	<表の行>
	:DATA:POINts
	:DATA:POINts

	¨
	¨


	<表の行>
	:DISPlay[:WINDow][:STATe]
	:DISPlay[:WINDow][:STATe]

	¨
	¨


	<表の行>
	:DISPlay[:WINDow]:TEXT1[:DATA]:DIGit
	:DISPlay[:WINDow]:TEXT1[:DATA]:DIGit

	¨
	¨


	<表の行>
	:DISPlay[:WINDow]:TEXT2:PAGE
	:DISPlay[:WINDow]:TEXT2:PAGE

	¨
	¨


	<表の行>
	[:F]
	[:F]


	<表の行>
	:FETCh?
	:FETCh?

	¨
	¨


	<表の行>
	:FORMat[:DATA]
	:FORMat[:DATA]

	¨
	¨


	<表の行>
	[:I]
	[:I]


	<表の行>
	:INITiate:CONTinuous
	:INITiate:CONTinuous

	¨
	¨


	<表の行>
	:INITiate[:IMMediate]
	:INITiate[:IMMediate]

	¨
	¨


	<表の行>
	[:R]
	[:R]


	<表の行>
	:READ?
	:READ?

	¨
	¨


	<表の行>
	[:S]
	[:S]


	<表の行>
	[:SENSe]:AVERage:COUNt
	[:SENSe]:AVERage:COUNt

	¨
	¨


	<表の行>
	[:SENSe]:AVERage[:STATe]
	[:SENSe]:AVERage[:STATe]

	¨
	¨


	<表の行>
	[:SENSe]:CORRection:CKIT:STANdard3
	[:SENSe]:CORRection:CKIT:STANdard3

	¨
	¨


	<表の行>
	[:SENSe]:CORRection:CKIT:STANdard3:FORMat
	[:SENSe]:CORRection:CKIT:STANdard3:FORMat

	¨
	¨


	<表の行>
	[:SENSe]:CORRection:COLLect:METHod
	[:SENSe]:CORRection:COLLect:METHod

	[:SENSe]:CORRection:LOAD[:STATe]
	[:SENSe]:CORRection:LOAD[:STATe]


	<表の行>
	[:SENSe]:CORRection:COLLect[:ACQuire]
	[:SENSe]:CORRection:COLLect[:ACQuire]

	¨
	¨


	<表の行>
	[:SENSe]:CORRection:DATA
	[:SENSe]:CORRection:DATA

	¨
	¨


	<表の行>
	[:SENSe]:CORRection:MULTiple:CHANnel
	[:SENSe]:CORRection:MULTiple:CHANnel

	¨
	¨


	<表の行>
	[:SENSe]:CORRection:MULTiple:CKIT:STANdard3[:STATe]
	[:SENSe]:CORRection:MULTiple:CKIT:STANdard3[:STATe]

	¨
	¨


	<表の行>
	[:SENSe]:CORRection:MULTiple:[:STATe]
	[:SENSe]:CORRection:MULTiple:[:STATe]

	¨
	¨


	<表の行>
	[:SENSe]:CORRection:[:STATe]
	[:SENSe]:CORRection:[:STATe]

	N/A
	N/A


	<表の行>
	[:SENSe][:FIMPedance]:APERture[:MODE]
	[:SENSe][:FIMPedance]:APERture[:MODE]

	¨
	¨


	<表の行>
	[:SENSe][:FIMPedance]:CONTact:VERify
	[:SENSe][:FIMPedance]:CONTact:VERify

	N/A
	N/A


	<表の行>
	[:SENSe][:FIMPedance]:RANGe:AUTO
	[:SENSe][:FIMPedance]:RANGe:AUTO

	¨
	¨


	<表の行>
	[:SENSe][:FIMPedance]:RANGe[:UPPer]
	[:SENSe][:FIMPedance]:RANGe[:UPPer]

	¨
	¨


	<表の行>
	:SOURce:FREQuency[:CW]
	:SOURce:FREQuency[:CW]

	¨
	¨


	<表の行>
	:SOURce:VOLTage:ALC[:STATe]
	:SOURce:VOLTage:ALC[:STATe]

	N/A
	N/A


	<表の行>
	:SOURce:VOLTage[:LEVel][:IMMediate][:AMPLitude]
	:SOURce:VOLTage[:LEVel][:IMMediate][:AMPLitude]

	¨
	¨


	<表の行>
	:SOURce:VOLTage:MODE
	:SOURce:VOLTage:MODE

	N/A
	N/A


	<表の行>
	:STATus:OPERation:CONDition?
	:STATus:OPERation:CONDition?

	¨
	¨


	<表の行>
	:STATus:OPERation:ENABle
	:STATus:OPERation:ENABle

	¨
	¨


	<表の行>
	:STATus:OPERation[:EVENt]?
	:STATus:OPERation[:EVENt]?

	¨
	¨


	<表の行>
	:STATus:PRESet
	:STATus:PRESet

	¨
	¨


	<表の行>
	:STATus:QUEStionable:CONDition?
	:STATus:QUEStionable:CONDition?

	¨
	¨


	<表の行>
	:STATus:QUEStionable:ENABle
	:STATus:QUEStionable:ENABle

	¨
	¨


	<表の行>
	:STATus:QUEStionable[:EVENt]?
	:STATus:QUEStionable[:EVENt]?

	¨
	¨


	<表の行>
	:SYSTem:BEEPer[:IMMediate]
	:SYSTem:BEEPer[:IMMediate]

	¨
	¨


	<表の行>
	:SYSTem:BEEPer:STATe
	:SYSTem:BEEPer:STATe

	¨
	¨


	<表の行>
	:SYSTem:ERRor?
	:SYSTem:ERRor?

	¨
	¨


	<表の行>
	:SYSTem:KLOCk
	:SYSTem:KLOCk

	¨
	¨


	<表の行>
	:SYSTem:PRESet
	:SYSTem:PRESet

	¨
	¨


	<表の行>
	:SYSTem:VERSion?
	:SYSTem:VERSion?

	¨
	¨


	<表の行>
	[:T]
	[:T]
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