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1 Using This Document

This chapter describes the organization of this reference guide.
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Using This Document
Book Organization

1.1 Book Organization

This book is organized by front-panel functions. The functions are documented by blocks of keys as
they are labeled on the instrument front panel. See the illustration below. Each block of keys is
documented in its own chapter, see Table 1-1.

There are many terms used in this Reference Guide that are explained in detail in the Getting
Started Guide. Itis recommended that you read the Getting Started Guide first in order to become
familiar with these terms and their definitions..

CONTROL SYSTEM
KEYS KEYS

Yo
©)©)

©-°J

D0D0000 |0

0i: ©

© |o o

(O 00 0B O

MEASURE MARKER
KEYS KEYS
ke853a
Table 1-1 Book Organization

1. Using this Describes the organization of this
Document book.
This chapter.

2. Menu Maps Illustrates the menu structure of

the front-panel and lower-level keys.
Refer to this chapter to identify the
lower-level softkeys associated with
the front-panel keys.

See page 29.
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Table 1-1 Book Organization
£ N 3. Control Keys Describes the instrument
° = —HHEER See page 63 front-panel Control functions and
=|=c 8557 pag ' programming commands.
: =|O28E o
0o ol W=l === ]=N=1e]
Ol oo cooo o

= A 4. Marker Keys Describes the instrument
© —1=88888° front-panel Marker functions and
=|=c55882 See page 119. .
=||=5" "cmm programming commands.
: =L
s 2| oooagoo
Olo oo sooo|l=—= o
\_ &
£ A . 5. Measure Keys Describes the instrument
° —1=E8288° front-panel Measure functions and
EIEEE=EIEN See page 141. .
S{ELINSEE programming commands.
o SIS
Clo oo sooo|l—= o

N
It

6. System Keys Describes the instrument
front-panel System functions and
programming commands.

[eCRe]

See page 163.

TOTRRAE
(o001
[mjuinl | | |

0
O oo

0000 gogo

0008 oopoo
Do00gDEmE

o
o
[m)

0Ol oo ooo

7. Programming Describes information on SCPI and
Fundamentals C programming language basics and
on using GPIB, RS-232, and LAN.

See page 205.

[ ™

ex]

8. Status Commands Describes the instruments internal
status monitoring system with
information on how to monitor the
status using a remote program and
descriptions of all the available
commands.

See page 265.

L)

NOTE The numeric keypad and alpha-numeric softkey fundamentals are described in the
Getting Started guide.
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1.1.1 Terms Used in This Book

Information about each key is described using the following terms. Note that a particular key
description my not use all the terms.

State Saved: Indicates what happens to a particular function when the instrument state is
saved (either to floppy disk or the internal c:\ drive). It also indicates whether
your current setting of the function will be maintained if the instrument is
powered on or preset using Power On Last State or User Preset.

Dependencies/

Couplings: Describes dependencies or interactions to other functions and settings in the
analyzer.

Factory Preset

and *RST: Describes the function settings after a Factory Preset or * RST command.

Maximum

Value: Describes the largest value to which this function can be set. If an attempt is
made to go beyond this value the analyzer will default to this maximum value.

Minimum

Value: Describes the smallest value to which this function can be set. If an attempt is
made to go below this value the analyzer will default to this minimum value.

Remote

Command: Shows the syntax requirements for each SCPI command.

Example: Provides command examples using the indicated remote command syntax.
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2 Menu Maps

These menu maps are in alphabetical order by the front panel key label or oval cross-reference
label. You can locate detailed information about each key/function at the page number listed in the

figure title for each menu.
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2.1 Alpha Editor Keys 1 of 2

Apha Editor 1

The 'Alpha
Editor 1' menu
is used to
configure
system inputs
and outputs.

Alpha Editor

ABCDEFG»

ke82a

HIJKLMN»

OPQRSTU»

VAXYZ»

Apha Editor 2

The 'Alpha
Editor 2' menu
is used to
name files.

Alpha Editor

ABCDEFG»

HIJKLMN»

OPQRSTU»

VAXYZ»

More

Alpha Editor

abcdefg»

hijklmn»

opgrstu»

VWXYy2Z»r

lof?2

More

ZOfZT
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Alpha Editor Keys 2 of 2

Apha Editor 3

The 'Alpha
Editor 3' menu
is used to
change titles
on the display.

Alpha Editor

ABCDEFG»

HIJKLMN»

OPQRSTU»

VAXYZ»

BAZ O

Space

More

Alpha Editor

abcdefg»

hijkimn»

opgrstu»

VWXYZ»

TpTHr

Space

lof3

More

Apha Editor 4

Alpha Editor

Alpha Editor

ABCDEFG»

1?2 ~»

HIJKLMN»

+-*/<>=»

OPQRSTU»

A3

VAXYZ»

@#$ %" &

BAZ >

Space

Space

20f3

More
30f3
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2.2 AMPLITUDE Y Scale (See page 65)

AMPLITUDE
Y Scale

Amplitude Amplitude Amplitude Y Axis Units
t Ref Level Y Axis Units 1| Max Mixer Lvl
0.0 6B dBm” -10.00 dBn dBm
Attenuation
t 10.00 o5 Ref Lvl Offset dBnV
Auto Van 0.00 dB
t Scale/Div Int Preamp
10.00 oB on dBuv
Off
Scale Type
Log Lin Volts
Ext Amp Gain
Presel Center 2.00 o5 Watts
1| Presel Adjust Atten Step
0.00000000 Hz 2dB 10 dB
o More More More
lof3 2 of 3 g 30f3

ke84a
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I A bar on the left of two or more softkeys indicates that the keys are a set of mutually exclusive choices.
T A dagger to the left of the softkey indicates that when the key is pressed this is an active function.

T A double-dagger to the left of the softkey indicates a function that is not always available. It is dependent on other instrument settings.
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2.3 BWI/Avg (See page 76)

BW/Avg l

ke86a

BW/AVG » Avg/VBN Type
1 Res BW
3.00000000 kHz Auto
Auto Man
T Video BW Log-Pwr Avg
3.00000000kHz (Video)
Auto Man
) VBW/RBW Pwr Avg
1.00000 (RMS)
Average
f 1%@ Voltage Avg
On Off
Avg/VBW Type
Log-Pur »
Auto Man

€e

I A bar on the left of two or more softkeys indicates that the keys are a set of mutually exclusive choices.
t A dagger to the left of the softkey indicates that when the key is pressed this is an active function.

T A double-dagger to the left of the softkey indicates a function that is not always available. It is dependent on other instrument settings.
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2.4 Det/Demod Key (See page 82)

Det/Demod '

1%

Det/Demod Detector
Detector
Normal» Auto

Auto Man

Normal

Average
(Log/RMS/V)

Peak

Sample

Negative Peak

ke87a

I A bar on the left of two or more softkeys indicates that the keys are a set of mutually exclusive choices.
T A dagger to the left of the softkey indicates that when the key is pressed this is an active function.

T A double-dagger to the left of the softkey indicates a function that is not always available. It is dependent on other instrument settings.
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2.5 Display Key (See page 88)

Display
Display g Title
Change Title » Alpha Editor 3
Display Line
T —%5.%@ dBm Clear Title
On Off
Title»—

ke88a

I A bar on the left of two or more softkeys indicates that the keys are a set of mutually exclusive choices.

t
s

A dagger to the left of the softkey indicates that when the key is pressed this is an active function.
A double-dagger to the left of the softkey indicates a function that is not always available. It is dependent on other instrument settings.
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2.6 File Key 1 of 6 (See page 165)

Apha Editor 2

File File »  Delete All Create Dir
Catalog » Create Dir» Delete All Now CreateNICJ)i"l;
Save »
Load »
DeIete»
Copy > Name»
Rename » Delete All»— Dir Up
P8?2_> More Dir Select

20f27

(597 obed 93s) 9 Jo T Aoy 314
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File Key 2 of 6 (See page 165)

ke810a

Catalog

Type

>
State Type 1

Sort»

Dir Up

Dir Select

(59T abed 98S) 9 J0 T A8y 9|14

sdey nusy



8¢

File Key 3 of 6 (See page 165)

Save

Save

Save Now

Type

State Type 2

Format

When Type = Screen:

When Type = Trace:

Trace + State

Source

All Traces

Name» Alpha Editor 2

v v

Dir Up

Dir Select

ke811a

Source

Trace 1

Trace 2

Trace 3

All Traces

Format

Bitmap

Metafile

Reverse
Bitmap

Reverse
Metafile

When Type = Trace:

Otherwise, Source is
greyed out.

Format

Trace + State

csv

Otherwise, Format is
greyed out.

(597 obed 93s) 9 Jo T Aoy 314
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I A bar on the left of two or more softkeys indicates that the keys are a set of mutually exclusive choices.
t A dagger to the left of the softkey indicates that when the key is pressed this is an active function.
1 A double-dagger to the left of the softkey indicates a function that is not always available. It is dependent on other instrument settings.
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File Key 4 of 6 (See page 165)

I A bar on the left of two or more softkeys indicates that the keys are a set of mutually exclusive choices.

t
s

Load

Load Now

Type
State

Sort»

Sort

Destination»

> Type 3

‘ When Type = Trace: ‘
Destination
Dir Up Trace 1
Dir Select Trace 2
Trace 3

Otherwise, Destination is
greyed out.

Delete

Delete Now

Type
State

Sort»

Dir Up

Dir Select

Type 1

' 'v

Sort

A dagger to the left of the softkey indicates that when the key is pressed this is an active function.
A double-dagger to the left of the softkey indicates a function that is not always available. It is dependent on other instrument settings.

Copy

Copy Now

Sort» Sort

Type
State> Type 1

Dir

Dir Up

Dir Select

ke812a
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File Key 5 of 6 (See page 165)

Rename

Rename

Rename Now

Type
State>

Sort»

Sort

Name»

Apha Editor 2

Dir Up

Dir Select

ke813a

By Extension

Order
Down

(597 obed 93s) 9 Jo T Aoy 314
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I A bar on the left of two or more softkeys indicates that the keys are a set of mutually exclusive choices.
t A dagger to the left of the softkey indicates that when the key is pressed this is an active function.
1 A double-dagger to the left of the softkey indicates a function that is not always available. It is dependent on other instrument settings.
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File Key 6 of 6 (See page 165)

Type 1 Type 2 Type 3

Type Type Type

Al

State State State
Trace Trace Trace
Screen Screen

ke814a

I A bar on the left of two or more softkeys indicates that the keys are a set of mutually exclusive choices.
t A dagger to the left of the softkey indicates that when the key is pressed this is an active function.

T A double-dagger to the left of the softkey indicates a function that is not always available. It is dependent on other instrument settings.
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2.7 FREQUENCY Channel Key (See page 90)

FREQUENCY
Channel

ke815a

Freg/Channel

Center Freq
13.2550000 GHz

—+

Start Freq
10.0000000 MHz

—+

Stop Freq
26.5000000 GHz

—+

CF Step
2.64900000 GHz
Auto Man

—+

Freq Offset
0.00000000 Hz

Signal Track
On Off

(06 9bed 8a3) Aoy [suuey) ADNINOTYL
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I A bar on the left of two or more softkeys indicates that the keys are a set of mutually exclusive choices.
T A dagger to the left of the softkey indicates that when the key is pressed this is an active function.

T A double-dagger to the left of the softkey indicates a function that is not always available. It is dependent on other instrument settings.
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2.8 Input/Output Key (See page 94)

Input/
Output

Input/Output Input Port

Input Port>

RF
RF Coupling
ac oc

Amptd Ref
(f=50 MHz)

Freq Ref
10.0000000 MHz
Int Ext

10 MHz Out
0ff On

ke816a

I A bar on the left of two or more softkeys indicates that the keys are a set of mutually exclusive choices.
t A dagger to the left of the softkey indicates that when the key is pressed this is an active function.

1 A double-dagger to the left of the softkey indicates a function that is not always available. It is dependent on other instrument settings.
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2.9 Marker Key (See page 122)

j

£ Marker Marker Readout
Select Marker Select Marker
12 3 4 12 3 ¢ Frequency
Marker Trace "
Normal Ao L 2 3 Period
Delta Readout, | | Time
Frequency
Delta Pair
(Tracking Ref) on Marker Tabolﬁ Inverse Time
Ref A —
. opanPair Marker All Off
pan Center
Off
More More
lofe2

ZOfZT

ke817a

(zzT obed 9as) Aoy Jayen
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I A bar on the left of two or more softkeys indicates that the keys are a set of mutually exclusive choices.
t A dagger to the left of the softkey indicates that when the key is pressed this is an active function.

1 A double-dagger to the left of the softkey indicates a function that is not always available. It is dependent on other instrument settings.
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2.10 Marker --> Key (See page 130)

Marker

Marker ->

Mkr -> CF

Mkr-> CF Step

Mkr -> Start

Mkr -> Stop

Mkr A -> Span

Mkr -> Ref Lvl

ke918a

I A bar on the left of two or more softkeys indicates that the keys are a set of mutually exclusive choices.

t
s

A dagger to the left of the softkey indicates that when the key is pressed this is an active function.
A double-dagger to the left of the softkey indicates a function that is not always available. It is dependent on other instrument settings.
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2.11 Mkr Fctn Key (See page 132)

Mkr Fctn l

514

Marker Fctn —» Marker Count
Select Marker Marker Count
1 2 3 4 On Off
Gate Time
Marker Noise 100.0 ms
Auto Man
Band / Intvl
Power

Function Off

Marker Count»

ke821a

I A bar on the left of two or more softkeys indicates that the keys are a set of mutually exclusive choices.
T A dagger to the left of the softkey indicates that when the key is pressed this is an active function.

T A double-dagger to the left of the softkey indicates a function that is not always available. It is dependent on other instrument settings.
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2.12 MEASURE Key (See page 143)

MEASURE l

ke819a

Measure

Meas Off

ACP

Channel Power

Occupied BW

Emission BW

Harmonic
Distortion

(evT abed 89S) Aoy IYNSYAN
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Meas Setup l

ke820a

2.13 Meas Setup Key (See page 150)

If measurement
chosen is:
ACP

If measurement
chosen is:
Channel Power

If measurement
chosen is:
Occupied BW

If measurement
chosen is:
Emission BW

If measurement
chosen is:
Harm Distortion

>

Harmon Distort Emission BW Occupied BW Channel Power ACP
Avg Number Avg Number Avg Number Avg Number Avg Number
10 10 10 10 10
on 0ff on 0ff on 0ff on 0ff on 0ff
Harmonics Max Hold OBW Span Integration BW Main Chan BW
10 On 0Off 3.00 MHz 2.00 MHz 2.00 MHz
ST’Har"éOé‘l'g EBW Span Occ BH% Pwr Chan Pwr Span Adj Chan BW
’ 3.00 MHz 99% 3.00 MHz 2.00 MHz

Auto Man

Emiss BN Chan Spacing
X8 3.00 MHz

-26.00 dB '

(0GT obed 9ag) Aoy dnies sealy
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Mode Setup

ke823a

If mode chosen is:
Spectrum Analysis

2.14 Mode Setup Key 1 of 2 (See page 99)

Mode Setup
Auto All

On Off
RBW, VBW, ST»
FFT & Sweep

PhNoise Opt
Fast Tune»

Auto Man

Detector
Normal»

Auto Man
Avg/VBW Type
Log-Pur»

Auto Man
ADC Dither
futo  On  Off

RBY, VBH, ST

FFT&Sweep

Phnoise Opt

Detector

Avg/ VBN type

(66 obed 99S) 7 Jo T Aoy dnies spop
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Mode Setup Key 2 of 2 (See page 99)

Avg/ VBN type

ke824a

Phnoise Opt

Avg/VBW Type

Detector

FFT&Sweep

Auto

Log-Pwr Avg
(Video)

Pwr Avg
(RMS)

Voltage Avg

Auto

Normal

Average

Peak

Sample

Negative Peak

PhNoise Opt

FFT&Sweep

Auto

Optimize
£(f) for

f <50 kHz
Optimize
£(f) for

f >50 kHz
Optimize
LO for

Fast Tuning

Sweep Type
Auto Swp FFT

Auto Sweep
Type
Speed  DynRng

FFTs/Span

(goal)
22

RBY, VBH, ST

I A bar on the left of two or more softkeys indicates that the keys are a set of mutually exclusive choices.

t A dagger to the left of the softkey indicates that when the key is pressed this is an active function.

RBW, VBW, ST
Res BW
3.00000000 MHz
Auto Man
Span/RBW

106

Auto Man
Video BW
3.00000000 MHz
Auto Man
VBW/RBW
1.0000

Auto Man
Sweep Time
66.24 ms

Auto Man
Auto Sweep
Time

Norm Accy

1 A double-dagger to the left of the softkey indicates a function that is not always available. It is dependent on other instrument settings.
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2.15 Peak Search Key (See page 136)

Peak
Search

ke825a

Peak Search

Peak Search

—>

Search Param

Next Peak

Continuous Pk
On Off

Peak Excursn
6.00 dB

Next Pk Right

Pk Threshold
-90.09 dBm

Next Pk Left

Search Param»—

Peak Search
Param Max

Min Search

Pk-Pk Search

Mkr -> CF
More More
lofe2 2of2

(9eT abed 99S) Aoy Yoaleas yead
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2.16 Preset Key (See page 182)

ke826a

If System selection is
Factory Preset, this key
immediately performs a
full factory preset.

Preset

User Preset

If System selection is User
Preset, then this menu
appears.

Factory
Preset

(zgT obed 993) Aoy 19S01d
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2.17 Print Setup Key (See page 185)

PRINT
SETUP

ke828a

Print Setup

Printer Setup-—

Orientation

Orientation

Portrait

Landscape

Printer Setup

Language
CL3 PCLS

Color Capable
Yes No

Portrait”

Color

On Off
Prints/Page

1 2
Eject Page

€9

I A bar on the left of two or more softkeys indicates that the keys are a set of mutually exclusive choices.
t A dagger to the left of the softkey indicates that when the key is pressed this is an active function.

T A double-dagger to the left of the softkey indicates a function that is not always available. It is dependent on other instrument settings.

(ggT 9bed 9as) Aoy dmes uLd

sdey nusy



12°]

Z laydeyd

ke832a

2.18 SPAN X Scale Key (See page 105)

SPAN
X Scale ]

Span

Span
26.4900000 GHz

Full Span

Zero Span

Last Span

(50T obed 885) A8y 8]BIS X NVdS
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SWEEP l

ke833a

2.19 Sweep Key (See page 107)

Sweep

Sweep Time
66.24 ms
Auto Man

Sweep
Single Cont

Sweep Type
Auto Swp FFT

Auto Sweep
Type
Speed DynRng

FFTs/Span
(goal)
22

(L0T 9bed 80s) Aoy deams
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SYSTEM l

ke834a

System

Show Errors»

Power On/
Preset

Time/Date»

Alignments»

Config I/0»

More
lof3

2.20 System Key 1 0of4 (See page 191)

System

Show Errors

Show System»

PwrOn/Preset

Show Hdwr

Time/Date

Color Palette»

System

Show System

Licensing » Licensing

Color Palette

Alignments

Config I/0

Diagnosticsr

Diagnostics

Restore Sys
Defaults

Service»

Service

More
20f3

i

More
30f3

|

(16T 9bed 93S) ¥ Jo T Aoy WLISAS
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System Key 2 of 4 (See page 191)

Alignments —» Align Subsys Config 1/0 Show Systen Color Palette
Auto Align i GPIB Address
On  Plert  Off Align RF b Default
Align All Now Align IF lggfggjggi%%» Alpha Editor 1 Vision Impair 1
Align Subsys»— Align ADC Host Nga"'ai» Alpha Editor 1 Vision Impair 2
Align Current . .
Optical Filter
IF Flatness SCPI LAN P
i SCPI Telnet
Align Current SCPILAN> Port 5623 Monochrome
y on 0ff
SCPI Socket
Port 5025
on Off
Restore RAlign SICL Server
Defaults On Off

keR3Ra

I A bar on the left of two or more softkeys indicates that the keys are a set of mutually exclusive choices.
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System Key 3 of 4 (See page 191)

ke836a

Licensing

Diagnostics

Front Panel
Test

Licensing
0ption>
License Key»
Activate
Delete

(16T 9bed 93S) ¥ Jo T Aoy WLISAS
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System Key 4 of 4 (See page 191)

ke839a

PwrOn/Preset

Show Errors

Time/Date PwrOn/Preset Show Errors
Time/Date Power On 1 .
On Off Last Preset Previous Page
Date Format Preset t
MDY DMY Factory  User Next Page
Set Time Save User
182544 Preset
Set Date
20010102
Clear Error
Queue

65

I A bar on the left of two or more softkeys indicates that the keys are a set of mutually exclusive choices.
t A dagger to the left of the softkey indicates that when the key is pressed this is an active function.
T A double-dagger to the left of the softkey indicates a function that is not always available. It is dependent on other instrument settings.

(16T obed 99S) ¥ Jo T Aoy WLISAS

sdey nusy



09

Z laydeyd

2.21 Trace/View Key (See page 111)

Trace/View l

Trace/View

Trace
2 3

I—

Clear Write

Max Hold

Min Hold

View

Blank

ke840a

I A bar on the left of two or more softkeys indicates that the keys are a set of mutually exclusive choices.
T A dagger to the left of the softkey indicates that when the key is pressed this is an active function.

T A double-dagger to the left of the softkey indicates a function that is not always available. It is dependent on other instrument settings.
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2.22 Trig Key (See page 114)

TRIG l

Trig Trig
Free Run Trig Slope
Pos Neg
Trig Delay
Video 1.000 us
On Off
Line
Ext Front
Ext Rear
More More

1of2 g ZOfZT

ke841a

I A bar on the left of two or more softkeys indicates that the keys are a set of mutually exclusive choices.
t A dagger to the left of the softkey indicates that when the key is pressed this is an active function.

T A double-dagger to the left of the softkey indicates a function that is not always available. It is dependent on other instrument settings.
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3 Control Keys

This chapter provides key descriptions and programming information for the Control functions of
your analyzer. The front-panel Control functions are listed alphabetically and are described with
their associated menu keys. The lower-level menu keys are arranged and described as they appear
in your analyzer.
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Control Keys

Control Function Keys and Where to Find Them

page 94 page 98
page 111 page 82
\_CONTROL
(" ™\ ' ) ' A ' N\
page 90 FREQUENCY Input/ MODE] /r;ﬂo/de - page99
Channel Output etup
. J \, J \ J \ J
N >
{ \ A { 3\ {
SPAN Trace/ Det/ Auto
page 105 ™ X Scale View Demod Couple <————— page’7s
\. J \ J \ J \ J
( AMPLITUDE (Display | (Bw/ | (Trig
page 65 ! Y Scale /\vg <«—— page 114
\. J J \. J \ J
\. P J /
rSingIe ] 'Sweep )
page 88 - page107
( J | J
page 76
)
Source Not
page 104 <«———implemented at
— this time.

) ===
OO OO0
—O )\ O D0 O ¢
5 INCLOE) OO iy
] | -] 9@
808 08—
000D 0O
] 000D o
—( ] 000D O
e ®o000 O
o0 oo o O

ke846a
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Control Keys
AMPLITUDE / Y Scale

3.1 AMPLITUDE/Y Scale

Activates the Reference Level function and accesses the Amplitude menu keys. These functions
control how data on the vertical (YY) axis is displayed and corrected, and control instrument settings
that affect the vertical axis.

3.1.1 Ref Level

Allows you to adjust the power or voltage represented by the top graticule line on the display (the
reference level). The current value is indicated by Ref in the upper left corner of the display. The
Reference Level units are determined by the Amplitude, Y Axis Units setting. The reference level can
be changed using the step keys, the knob, or the numeric keypad.

If the Attenuation setting is lowered, the Reference Level may also have to be lowered by the
analyzer to maintain the proper level at the top of the screen. If there is insufficient gain in the
system to maintain the original level, the analyzer will automatically decrease the Ref Level by the
required amount. If the Attenuation is then increased, the Ref Level does not increase back to its
previous value.

State Saved: Saved in instrument state.

Factory Preset
and *RST: 0dBm

Reference level range is determined by the settings of the input attenuator, reference level offset,
external amplitude gain, and whether the preamp (Option 1DS) is on or off.

Examples:
-170 dBm to 30 dBm with zero reference level offset
-180 dBm to 20 dBm with 10 dB ext amp gain
-160 dBm to 40 dBm with 10 dB reference level offset
=170 dBm to 0 dBm with preamp on (Option 1DS)
NOTE The input attenuator setting may be affected when the reference level is changed.

See Attenuation.

Remote Command:
: DI SPlay: WNDow[ 1] : TRACe: Y: [ SCALe] : RLEVel <anpl >
: DI SPlay: WNDow[ 1] : TRACe: Y: [ SCALe] : RLEVel ?

Example:

‘Dl SP: WND: TRAC. Y: RLEV 20 dbm

Sets the reference level to 20 dBm, which then displays in the current Y-Axis Units. For example, if
the Y-Axis Units are dBpV, 127 dBuV will be displayed.
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Control Keys
AMPLITUDE /Y Scale

3.1.2 Attenuation

Allows you to adjust the input attenuation. Press Atten Step to set the attenuation step so that
attenuation will change in 2 dB or 10 dB increments. The analyzer input attenuator reduces the
power level of the input signal delivered to the input mixer. If set manually, the attenuator is
recoupled when Attenuation (Auto) is selected.

Attenuation is coupled to Reference Level, so adjusting the Reference Level may change the
Attenuation. The analyzer selects an Attenuation setting that is as small as possible while keeping
the Ref Level at or below the Max Mixer Lvl setting. The current value is indicated by At t en at the
top of the display. A # appears in front of At t en when Attenuation (Man) is selected.

CAUTION To prevent damage to the input mixer, do not exceed a power level of +30 dBm at the
input.

To prevent signal compression, keep the power at the input mixer below -3 dBm (10
MHz - 200 MHz), below 3 dBm (200 MHz - 6.6 GHz), and below 0 dBm (6.6 GHz - 26.5
GHz). With the attenuator set to Auto, a signal at or below the reference level results
in a mixer level at or below -10 dBm.

State Saved: Saved in instrument state.

Factory Preset
and *RST: 10 dB (for Ext Amp Gain of 0 dB), Auto Coupled

Maximum Value: 70 dB
Minimum Value: 0dB

(To enter a value below 6 dB, you must use the numeric keypad.)

Remote Command:
[ SENSe] : POMr[: RF] : ATTenuati on <rel _power >

[ SENSe] : PO/ér[: RF] : ATTenuat i on?

[ SENSe] : POMr [ : RF] : ATTenuat i on: AUTO CFF| ON 0] 1
[ SENSe] : PO/ér [ : RF] : ATTenuat i on: AUTO?

Examples:

: POV ATT 30 dB
: PON ATT: AUTO ON

NOTE The Reference Level setting may be affected when the Attenuation is changed.
See Ref Level.
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AMPLITUDE / Y Scale

3.1.3 Scale/Div

Sets the logarithmic units per vertical graticule division on the display. This function is only
available when Scale Type (Log) is selected. When Scale Type (Lin) is selected, Scale/Div is grayed out.

State Saved: Saved in instrument state.

Factory Preset
and *RST: 10

Maximum Value: 20 dB

Minimum Value: 0.1 dB

Remote Command:
: DI SPlay: WNDow[ 1] : TRACe: Y: [ SCALe] : PDI Vi si on <rel _anpl >
: DI SPlay: WNDow[ 1] : TRACe: Y: [ SCALe] : PDI Vi si on?

Example:

D SP: WND: TRAC. Y: PDIV 5 DB

3.1.4 Scale Type

Chooses a linear or logarithmic vertical scale for the display and for remote data readout.

When Scale Type (Log) is selected, the vertical graticule divisions are scaled in logarithmic units.
The top line of the graticule is the Reference Level and each vertical division (all 10 divisions are
calibrated) represents the value of Scale/Div.

When Scale Type (Lin) is selected, the vertical graticule divisions are linearly scaled with the
reference level value at the top of the display and zero volts at the bottom. Each vertical division of
the graticule represents one-tenth of the Reference Level.

The Y Axis Units used for each type of display are set by pressing Y Axis Units. The analyzer
remembers the settings for both Log and Lin.

State Saved: Saved in instrument state.
Factory Preset
and *RST: Log

Remote Command:

: DI SPlay: WNDow[ 1] : TRACe: Y: [ SCALe] : SPAG ng LI Near | LQGarithnic
: DI SPlay: WNDow[ 1] : TRACe: Y: [ SCALe] : SPAG ng?

Example:

: Dl SP: WND: TRAC: Y: SPAC LOG
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AMPLITUDE /Y Scale

3.1.5 Presel Center

Adjusts the centering of the preselector filter to optimize the amplitude accuracy at the active
marker frequency. Presel Center only functions when measuring signals >2.85 GHz in band 1 and
higher bands (the instrument is in band 1 when the stop frequency is >3 GHz). If no marker is on
when Presel Center is pressed, the analyzer turns on the currently selected marker and places it on
the peak signal. If a marker is already enabled, it must be placed at the signal peak before
activating this function. The span must be less than 1.123 GHz, or the message, Pr esel ect or
centering failed. Narrowthe span then try agai n, will appear on the display alerting you to
narrow the span.

NOTE If the signal is noise-like, the algorithm will not function properly.

Remote Command:

[ SENSe] : POMér [ : RF] : PCEN er

Example:

: POV PCEN

3.1.6 Presel Adjust

Allows direct (manual) adjustment of the preselector filter frequency to optimize its response on the
signal of interest. This function is only available when measuring signals >2.85 GHz in band 1 and
higher bands.

State Saved: Saved in instrument state.

Factory Preset
and *RST: 0 Hz

Maximum Value: 250 MHz
Minimum Value: -250 MHz

Remote Command:

[ SENSe] : POMr [ : RF] : PADJust <freg>
[ : SENSe] : POWEr [ : RF] : PADJust ?
Example:

: POV PADJ 500
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3.1.7 Y Axis Units

Accesses the menu keys that allow you to change the vertical (Y) axis amplitude units. The analyzer
retains your entered Y Axis Units for both Log and Lin scale types. For example, if Scale Type has been
set to Log, and you set Y Axis Units to dBm, pressing Scale Type (Log) will set your Y Axis Units to dBm.
If Scale Type has been set to Lin, and you set Y Axis Units to Volts, pressing Scale Type (Lin) will set
your Y Axis Units to Volts. Pressing Scale Type (Log) again will then set your Y Axis units back to
dBm.

Y Axis Units, in conjunction with the Scale Type, affect how the data is read off the display, markers,
and over the remote interface. When using the remote interface no units are returned, so you must
know what the Y-Axis units are to interpret the results

Set the following:
Scale Type (Log)
Y Axis Units, dBm
Scale/Div, 1 dB
Ref Level, 10 dBm

This sets the top line to 10 dBm and each vertical division represents 1 dB. Thus, if a point on trace
1 is on the fifth graticule line from the top, it represents 5 dBm and will read out remotely as 5.

Set the following:
Scale Type (Lin)
Y Axis Units, Volts
Ref Level, 100 Volts (10 V/div)

This sets the top line to 100 V and the bottom line to 0 V, so each vertical division represents 10 V.
Thus, if a point on trace 1 is on the fifth graticule line from the top, it represents 50 V and will read
out remotely as 50.

State Saved: Saved in instrument state.

Factory Preset
and *RST: For Scale Type (Log) = dBm

For Scale Type (Lin) = Volts

Remote Command:

. UNI T: PONér DBM DBW| DBWV| V| W
:UNI T: PONer ?

Example:

: UNT: POWN dBnV
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3.1.7.1 dBm

Sets the amplitude units to dBm. The units are displayed after the reference level value in the
upper left corner of the display.

Remote Command:

See “Y Axis Units” on page 69.

Example:

- UNIT: POW DBM

3.1.7.2 dBmV

Sets the amplitude units to dBmV. The units are displayed after the reference level value in the
upper left corner of the display.

Remote Command:

See “Y Axis Units” on page 69.

Example:

:UN T: POV DBW

3.1.7.3 dBuv

Sets the amplitude units to dBuV. The units are displayed after the reference level value in the
upper left corner of the display.

Remote Command:

See “Y Axis Units” on page 69.

Example:

- UNIT: POW DBWV

3.1.7.4 \Volts

Sets the amplitude units to volts. The units are displayed after the reference level value in the
upper left corner of the display.

Remote Command:

See “Y Axis Units” on page 69.

Example:

UNIT: PONYV
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3.1.7.5 Watts

Sets the amplitude units to watts. Displayed after the reference level value in the upper left corner
of the display.

Remote Command:

See “Y Axis Units” on page 69.

Example:

UNIT: PONW

3.1.8 Ref Lvl Offset

Adds an offset value to the displayed reference level. The reference level is the amplitude power or
voltage represented by the top graticule line on the display. Reference-level offsets are only entered
by using the numeric keypad or programming commands. The knob and step keys are not active.

Offsets are used when gain or loss occurs between a device under test and the analyzer input. Thus,
the signal level measured by the analyzer may be thought of as the level at the input of an external
amplitude conversion device. Entering an offset does not affect the trace position or attenuation
value.

The sum of the reference level offset and the reference level is clipped to the range —-327.6 dB to
327.6 dB. The maximum limits are determined by the setting of the first of these two parameters,
within the boundaries of their individual limits when initially set.

For example, the reference level value range can be initially set to values from -170 dBm to 30 dBm
with no reference level offset. If the reference level is first set to =20 dBm, then the reference level
offset can be set to values of —327.6 dB to 327.6 dB. In the case of a 327.6 dB reference level offset,
the resultant reference level value changes to 307.6 dBm.

Setting the reference level offset value first yields the following: If the reference level offset is first
set to —30 dB, then the reference level can be set to values of =200 dBm to 0 dBm. The reference
level is "clamped" at 0 dBm because its positive value of 30 dBm is reached at 0 dBm with an offset
of =30 dB. Its own positive amplitude limit applies.

If the reference level offset is first set to 30 dB, the reference level can be set to values of -140 dBm
to 60 dBm. Again, the positive amplitude limit of reference level alone, is factored into the resultant
combined limit.

When an amplitude offset is entered, the offset value appears on the left side of the display under
C f st (as opposed to frequency offsets which appear at the bottom of the display.) To eliminate an
offset, press Ref Lvl Offst, 0, and dB.

State Saved: Saved in instrument state.

Factory Preset
and *RST: 0.0dB

Maximum Value: 327.6 dB
Minimum Value: -327.6 dB
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Remote Command:
: DI SPlay: WNDow 1] : TRACe: Y: [ SCALe] : RLEVel : OFFSet <rel _power > (in dB)
: DI SPlay: WNDow 1]: TRACe: Y: [ SCALe] : RLEVel : OFFSet ?

Example:

DI SP: WND: TRAC. Y: RLEV: OFFS 12. 7

Sets the Ref Level Offset to 12.7 dB. The only valid suffix is dB. If no suffix is sent, dB will be
assumed.

3.1.9 Int Preamp

(Option 1DS only.) Turns the internal preamp on and off. When the preamp is on, an automatic
adjustment compensates for the gain of the preamp so that displayed amplitude readings still
accurately reflect the value at the analyzer input connector. The preamp is switched off for
frequencies above 3 GHz, and the correction is not applied.

State Saved: Saved in instrument state.
Factory Preset
and *RST: Off

Remote Command:
[ SENSe]: POver[: RF]: GAIN : STATe] OFFf QN O] 1
[: SENSe] : POMér[: RF] : GAI N : STATe] ?

Example:

:POVCGA N ON

3.1.10 Ext Amp Gain

Compensates for external gain/loss. The function is similar to the Ref Lvl Offset function, however
Attenuation is coupled to the Ext Amp Gain function (10 dB of Attenuation is added for every 10 dB
of External Amp Gain). The gain is subtracted from the amplitude readout so that the displayed
signal level represents the signal level at the input of the external device.

Gains may only be entered with the numeric keypad or programming commands, not the knob or
step keys.

State Saved: Saved in instrument state.
Factory Default: 0dB

NOTE Ext Amp Gain is not affected by Factory Preset or power cycle. It can be reset to the
factory default by pressing System, Restore Sys Defaults.

Maximum Value: 81.9 dB
Minimum Value: -81.9 dB
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Remote Command:
[ : SENSe] : CORRect i on: OFFSet [ : MAGN t ude] <rel ative_power> (in dB)
[ : SENSe] : CCRRect i on: OFFSet [ : MAGN t ude] ?

Example:

: OORR OFFS: MAGN 7.3 DB
Sets the Ext Amp Gain to 7.3 dB. The only valid suffix is dB. If no suffix is sent, dB is assumed.

3.1.11 Attn Step

Permits the selection of 2 dB or 10 dB step resolution for input attenuation.
State Saved:  Saved in instrument state.

Factory Preset

and *RST: 2dB

Remote Command:
[ : SENSe] : POMr [ : RF] : ATTenuat i on: STEP[ : | NCRenent] <i nteger> (in dB)
[ : SENSe] : POMr [ : RF] : ATTenuat i on: STEP[ : | NCRenent ] ?

Example:

: PON ATT: STEP 2

Sets the Attenuation to 2 dB. The only valid suffix is dB. If no suffix is sent, dB is assumed.
If a value >5 is entered, 10 is used.

If a value <5 is entered, 2 is used.

3.1.12 Max Mixer Lvl

Enables you to set the input mixer level so that the highest signal that can be displayed is set at the
reference level (top of screen). The level input to the mixer equals the reference level minus the
attenuator setting. As the reference level changes, the input attenuator setting changes to ensure
that a signal at the reference level does not exceed the Max Mixer Level.

State Saved: Saved in instrument state.

Factory Preset
and *RST: -10 dBm

Maximum Value: -10 dBm

Minimum Value: =100 dBm
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Remote Command:

[: SENSe] : POMer[: RF] : M Xer : RANGe[ : UPPer] <power >
[ : SENSe] : POMr [ : RF] : M Xer : RANGe[ UPPer ] ?
Example:

PONM X RANG - 15 dBm
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3.2 Auto Couple

Coupled functions are functions that are linked. When Auto Couple is pressed, the analyzer
automatically couples instrument settings for accurate measurements and optimum dynamic
range. Changing one function changes the function that is coupled to it. When a function is coupled,
it is in the Auto state. When it is uncoupled it is in the Man state. When a function is in the Man
state, a # will appear next to its annotation on the display.

Coupled functions are affected depending on how they are coupled. VBW is coupled to RBW, for
example, so changing RBW affects VBW, but changing VBW does not affect RBW. Changing VBW
puts it in Man and causes a # to appear in front of the VBW annotation. When VBW is in Man it is
unaffected by RBW. Pressing Auto Couple recouples VBW to RBW.

You can examine and change most of the coupled functions by pressing Mode Setup.

NOTE Although Marker Count, Gate Time, and Marker Trace have Auto settings, they are not
affected by Auto Couple.

Dependencies/
Couplings: The following list of analyzer functions can be automatically coupled:

Resolution BW coupled to Span

Video BW coupled to RBW

Sweep Time coupled to RBW, VBW, Detector

Center Freq step coupled to Span in swept spans, to RBW in zero span
Attenuation coupled to Ref Level, Ext Amp Gain

Span/RBW ratio (approximately 106:1 in Auto)

Auto Sweep Time (Normal in Auto)

Sweep Type coupled to RBW

Auto Sweep Type (Dynamic Range in Auto)

PhNoise Opt (phase noise optimization) coupled to RBW, Span
Detector coupled to Marker functions, Average On Off, Max Hold, Min Hold
Avg/VBW Type coupled to Marker functions, Detector, Scale Type

ADC Dither coupled to Sweep Type, Span, RBW

Saved State: Saved in instrument state.

Factory Preset
and *RST: All functions coupled

Remote Command:
:COUPl e ALL| NONE
NONE sets all the functions to the manual (not coupled) mode.

ALL puts all the functions into the auto coupled mode.

Example:

:COUP ALL
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3.3 BWI/Avg

Activates the Resolution Bandwidth function and accesses the menu keys that control both the
bandwidth and averaging functions.

3.3.1 ResBW

Allows you to select the 3.01 dB resolution bandwidth (RBW) of the analyzer from 1 Hz to 3 MHz in
approximately 10% steps plus bandwidths of 4, 5, 6, or 8 MHz. If an unavailable bandwidth is
entered with the numeric keypad, the closest available bandwidth is selected.

Sweep time is coupled to RBW. As the RBW is changed (if the sweep time is set to Auto), the sweep
time is changed to maintain amplitude calibration. Video bandwidth (VBW) is also coupled to RBW.
As the resolution bandwidth changes, the video bandwidth (if VBW is set to Auto) changes to
maintain the VBW/RBW ratio set by VBW/RBW.

When Res BW is set to Man, the bandwidths are then entered by the user. These bandwidths will be
used regardless of other analyzer settings. When Res BW is set to Auto, the bandwidths are
autocoupled to span. The ratio of span to RBW is set by Span/RBW. (See the Span/RBW description
under Mode Setup). The factory default for this ratio is approximately 106:1when auto coupled.

A # mark appears next to Res BWon the bottom of the analyzer display when it is not coupled. To
couple the resolution bandwidth, press Res BW (Auto) or Auto Couple.

Saved State: Saved in instrument state.

Factory Preset
and *RST: 3 MHz, Auto

Maximum Value: 8 MHz

Minimum Value: 1 Hz

Remote Command:
[ : SENSe] : BANDwW dt h| BWDt h[ : RESol ution] <freqg>

[ : SENSe] : BANDw dt h| BW Dt h[ : RESol uti on] ?

[ : SENSe] : BANDw dt h| BW Dt h[ : RESol uti on] : AUTO OFF| ONJ O] 1
[ : SENSe] : BANDw dt h| BW Dt h[ : RESol ut i on] : AUTO?

Example:

BAND 1 kHz
BW D. AUTO On
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3.3.2 Video BW

Allows you to change the analyzer post-detection filter from 1 Hz to 50 MHz in approximately 10%
steps. A wide open video filter (VBW) may be chosen by selecting 50 MHz. Video BW (Auto) selects
automatic coupling of the Video BW filter to the resolution bandwidth filter using the VBW/RBW
ratio set by the VBW/RBW key.

NOTE

Sweep Time is coupled to Video Bandwidth (VBW). As the VBW is changed, the
sweep time is changed to maintain amplitude calibration (when Sweep Time is set to
Auto.)

The Video BW filter is not actually “in-circuit” when the detector is set to Average.
This circumstance occurs because of common hardware between the two circuits.
However, because the purpose of the average detector and the VBW filter are the
same, either can be used to reduce the variance of the result.

Even though the VBW filter is not “in-circuit” when using the average detector,
reducing the VBW setting (when Sweep Time is set to Auto) increases the sweep time
and thus, increases the averaging time, giving a lower-variance trace. Therefore, even
though the VBW filter is not in-circuit, the Video BW key can have an effect on sweep
time and is not disabled. However, when the average detector is used, and Sweep Time
is set to Man, the VBW setting has no effect and hence is disabled (grayed out).

In zero span, using the average detector, the VBW filter is not "in-circuit”, so the
VBW key is disabled (grayed out).

Saved State:

Saved in instrument state.

Factory Preset

and *RST:

3 MHz, Auto Coupled

Maximum Value: 50 MHz

Minimum Value: 1 Hz

Remote Command:

[ : SENSe]
[ : SENSe]
[ : SENSe]
[ : SENSe]

Example:

: BANDW dt h| BW Dt h: VI Deo <freg>

: BANDw dt h| BW Dt h: VI Deo?

: BANDwI dt h| BW Dt h: VI Deo: AUTO CFF| ON 0] 1
: BANDW dt h| BW Dt h: VI Deo: AUTO?

‘BANDVID 1 kHz
:BWD M D. AUTO ON
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3.3.3 VBW/RBW

Selects the ratio between the video and resolution bandwidths used when VBW is auto coupled.
This function has no effect when VBW is set to Man.

NOTE Video Bandwidth (VBW) wider than Resolution Bandwidth (VBW/RBW ratio greater
than 1.000) is desirable for best peak measurements of signals such as wideband
radar pulses. VBW narrower than RBW (VBW/RBW ratio less than 1.000) is
desirable to reduce the variance of noise-like signals and to make spectral
components close to the noise floor easier to view.

Saved State: Saved in instrument state.

Factory Preset
and *RST: 1.0

Maximum Value: 3.0e6 (3,000,000)
Minimum Value: 0.00001

Remote Command:
[ : SENSe] : BANDw dt h| BW Dt h: VI Deo: RATi o <nunber >
[ : SENSe] : BANDw dt h| BW Dt h: VI Deo: RATi 0?

Example:

: BAND: VI D: RAT 2

3.3.4 Average

Initiates a digital averaging routine that averages the trace points in a number of successive sweeps
resulting in trace "smoothing". The number of sweeps (average number) can be selected. Increasing
the average number will further smooth the trace. The type of averaging used is selected by
pressing Avg/BW Type.

The average is restarted when a new average number is entered, any measurement related
parameter (e.g., Center Frequency) is changed, Restart is pressed, or Single Sweep is pressed. When
in Single Sweep, the specified number of averages is taken, then the sweep stops. When in
continuous sweep, the specified number of averages is taken, then the averaging continues with

. . . 1
each new sweep averaged in with a weight of Average Number and the old average reduced by
. R . 1 0
multiplying it b Number - ———.
piying 1t by HAverage Hmoer Average Number[J

To turn off averaging, press Average (Off). The number of sweeps can only be entered using the
numeric keypad, not the knob or step keys.

Saved State: Saved in instrument state.

Factory Preset
and *RST: Off, 100 averages
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Maximum Value: Count: 8192

Minimum Value: Count: 1

Remote Command:

[ : SENSe] : AVERage| : STATe] COFF| QN O] 1
[ : SENSe] : AVERage| : STATe] ?

[ : SENSe] : AVERage: COUNt  <i nt eger >

[ : SENSe] : AVERage: COUN ?

Example:

‘AVER ON
: AVER CCUN 100

3.3.5 Avg/VBW Type

Accesses the functions to automatically or manually choose from one of the following averaging
scales: log-power (video), power (RMS), or voltage averaging.

NOTE If log-power averaging is selected, the measurement results are the average of the
signal level in logarithmic units (decibels). If the power average (RMS) is selected, all
measured results are converted into power units before averaging and filtering
operations, and converted back to decibels for displaying. The main point to
remember is that there can be significant differences between the average of the log
of power and the log of the average power.

Avg/VBW Type also affects video bandwidth filtering. There are actually four types of averaging
processes within a spectrum analyzer. All of them are affected by this setting. They are:

1. Trace averaging (see BW/Avg).
Averages signal amplitudes on a trace-to-trace basis.
2. Average detector (see Detector, Average).

Averages signal amplitudes during the time or frequency interval represented by a particular
measurement point.

3. Noise Marker (see Marker Noise)

Averages signal amplitudes across 32 measurement points to reduce variations for noisy signals.
4. VBW filtering.

Filtering the video is a form of averaging the video signal.

The Avg/VBW Type is shown on the left side of the display with a #, if Avg/VBW Type (Man) is selected.
When Avg/VBW Type (Auto) is selected, the analyzer chooses the type of averaging to be used. When
one of the average types is selected manually, the analyzer uses that type regardless of other
analyzer settings and sets

Avg/VBW Type to Man.
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Saved State: Saved in instrument state.
Factory Preset
and *RST: Log Power, Auto

Remote Command:

[ : SENSe] : AVERage: TYPE RMVB| LOE SCALar

[ : SENSe] : AVERage: TYPE?

[ : SENSe] : AVERage: TYPE: AUTO OFF| ONJ 0] 1
[ : SENSe] : AVERage: TYPE: AUTO?

Example:

:AVER TYPE RM5  Sets Power (RMS) averaging
: AVER TYPE: SCAL Sets Voltage averaging
:AVER TYPE LOG  Sets Log-Power (video) averaging

3.3.5.1 Auto
Chooses the optimum type of averaging for the current instrument measurement settings.

Auto selects Power (RMS) Averaging if Marker Noise is on, Band/Intvl Power is on, or Detector is set to
Man and Average. It selects Voltage Averaging if Amplitude, Scale Type is set to Lin. For other
conditions, Auto selects Log-Power Average.

Example:

: AVER TYPE: AUTO ON

3.3.5.2 Log-Pwr Avg (Video)

Selects Log Power averaging, also known as Video averaging or Trace averaging. This type of
averaging averages the data in successive traces point by point, but does so on a logarithmic scale.
This scale is excellent for finding CW signals near noise, but its response to noise-like signals is
2.506 dB lower than the average power of those noise signals. This is compensated for in the Marker
Noise function. When this type of averaging is selected, LgAv appears on the left side of the display.

The equation for trace averaging on the log-pwr scale is shown below, where N is the number of
averages accumulated. (In continuous sweep mode, once N has reached the Average Number, N
stays at that value, providing a running average.)

New data— Old data
N

New data = Old data +

(Assumes all values in dB)

Remote Command:

See “Avg/VBW Type” on page 79.

Example:

: AVER TYPE LCG
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3.3.5.3 Pwr Avg (RMS)

In this Average type, all filtering and averaging processes work on the power (the square of the
magnitude) of the signal, instead of its log or envelope voltage. This scale is best for measuring the
true time power of complex signals. This scale is sometimes called “RMS” because the resulting
voltage is proportional to the square root of the mean of the square of the voltage. When this type of
averaging is selected, PAvg appears on the left side of the display.

The equation for averaging on this scale is shown below, where N is the number of averages
accumulated. (In continuous sweep mode, once N has reached the Average Number, N stays at that
value.)

NBN data Old data

OId data
%10 3 10
N

New data = 10 x log %lo
0

HHBEH

(Assumes all values in dB)

Remote Command:

See “Avg/VBW Type” on page 79.

Example:

- AVER TYPE RVB

3.3.5.4 \oltage Avg

In this Average type, all filtering and averaging processes work on the voltage of the envelope of the
signal. This scale is good for observing rise and fall behavior of AM or pulse-modulated signals such
as radar and TDMA transmitters, but its response to noise-like signals is 1.049 dB lower than the
average power of those noise signals. This is compensated for in the Marker Noise function. When
this type of averaging is selected, VAvg appears on the left side of the display.

The equation for averaging on this scale is shown below, where N is the number of averages
accumulated. (In continuous sweep mode, once N has reached the Average Number, N stays at that
value.)

New data Old data
OId data %10 20 20

N

New data = 20 x log %lo
O

HHHEH

(Assumes all values in dB)

Remote Command:

See “Avg/VBW Type” on page 79.

Example:

‘AVER TYPE SCAL
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3.4 Det/Demod

Sets the controls and parameters associated with the detector modes.

3.4.1 Detector

Selects a specific detector, or uses the system to pick the appropriate detector (through Auto) for a
particular measurement.

When discussing detectors, it is important to understand the concept of a trace "bucket." For every
trace point displayed, there is a finite time during which the data for that point is collected. The
analyer has the ability to look at all of the data collected during that time and present a single point
of trace data based on the detector mode. We call the interval during which the data for that trace
point is being collected, the "bucket." Thus, a trace is more than a series of single points. It is
actually a series of trace "buckets." The data may be sampled many times within each bucket.

When the Detector choice is Auto, selecting trace averaging (BW/Avg, Average (On)) changes the
detector. The Auto choice depends on marker functions, trace functions, and the trace averaging
function. If a marker function or measurement is running, the Auto choice of detector is either
Average or Sample. When one of the detectors (such as Normal) is manually selected instead of Auto,
that detector is used regardless of other analyzer settings.

The Sample detector displays the instantaneous level of the signal at the center of the bucket
represented by each display point.

The Normal detector displays the peak of CW-like signals and maximums and minimums of
noise-like signals.

The Peak detector displays the peak of the signal within the bucket.
The Negative Peak detector displays the minimum of the signal within the bucket.

Neither average nor sample detectors measure amplitudes of CW signals as accurately as peak or
normal, because they may not find a spectral component’s true peak, but they do measure noise
without the biases of peak detection.

The detector in use is indicated on the left side of the display. A # will appear next to it if the
detector has been manually selected.

NOTE RMS Detection: To measure the average power (RMS voltage) in each display point,
set Detector to Average, and verify that Avg/VBW Type is set to Power.

State Saved: Saved in instrument state.

Factory Preset
and *RST: Normal, Auto Coupled
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Remote Command:

[: SENSe] : DETector[: FUNO i on] AVERage| NEGat i ve| NORval | PCSi ti ve| SAMPI e| RVB

[: SENSe] : DETector[: FUNCi on] ?

The query returns a name that corresponds to the detector mode as shown by the following terms:

NORM: Normal
AVER: Average

POS: Positive Peak
SAMP: Sample

NEG: Negative Peak

Example:

: DET PGB

3.4.1.1 Auto

The system selects Normal detection as the default, but if a condition arises where a different type of
detection scheme would be better utilized, the system will use the alternate scheme. For example,
the Marker Noise function uses Average detection when in Auto mode because the system
determines that the data will be more accurate for noise-type signals.

The Auto choice depends on marker functions, trace functions (Max Hold, Min Hold), and the Avg/VBW
type.
The Auto rules for Detector are shown in Figure 3-1.
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Figure 3-1 Auto Rules For Detector Selection

Marker Noise YES
ON?

NO

Band/Intvl YES
Power ON?

Bw/Avg,
Avg/VBW Type

Bw/Avg,
Avg/VBW Type

Bw/Avg,
Average ON?

AUTO? Log-Pwr?
YES
4 4
SAMPLE AVERAGE

Any trace in
Max Hold?

Any trace in
SAMPLE Min Hold?
Any trace in NEGATIVE
Min Hold? PEAK PEAK

NORMAL

Remote Command:

[ : SENSe] : DETect or : AUTO CFF| ON 0] 1
[ : SENSe] : DETect or : AUTO?

Example:

: DET: AUTO ON
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3.4.1.2 Normal

Displays the peak-detected level in the interval (bucket) being displayed when the signal is CW-like.
If the signal is noise-like (within a bucket the signal both rose and fell), the even bucket shows the
peak (maximum) within a two-bucket interval, and the odd bucket shows the negative peak
(minimum). Gain is increased to compensate for the effects of faster sweep rates, to keep the
displayed value accurate.

When Normal is selected, Nor mappears on the left side of the display.

Remote Command:

See “Detector” on page 82.

Example:

: DET NCRM

3.4.1.3 Average

For each interval (bucket) in the trace, Average detection displays the average of all the samples
within the interval. The averaging can be done using any of three methods: the log method, the
power method (also known as RMS), and the voltage envelope method. The method is controlled by
the BW/Avg, Avg/VBW Type key. The combination of the average detector and the power method is
equivalent to what is sometimes referred to as "RMS detection". When the method (Avg/VBW Type) is
set to Auto, and Detector is set to Average, the RMS method is selected.

When Average is selected, Avg appears on the left side of the display.

Dependencies/
Couplings: Use of Average affects the VBW setting. See BW/Avg, VBW.
When in Average detection, video trigger is not available.

Remote Command:

See “Detector” on page 82.

Example:

DET: AVER

3.4.1.4 Peak

For each interval (bucket) in the trace, Peak detection displays the highest amplitude within the
interval. Peak detection is used for CW measurements and some pulsed-RF measurements. For
swept analysis, peak detection basically obtains the maximum video signal between the end of the
last bucket and the start of the next one. Gain is increased to compensate for the effects of faster
sweep rates, to keep the displayed value accurate. For FFT analysis, the highest spectral amplitude
is displayed, even if that peak amplitude falls between samples of the spectrum computed in the
FFT process.

When Peak is selected, Peak appears on the left side of the display.

Chapter 3 85



Control Keys
Det/Demod

Remote Command:

See “Detector” on page 82.

Example:

- DET PGS

3.4.15 Sample

The sample detector displays the instantaneous level of the signal at the center of the interval
(bucket) represented by each trace point.

Sample detection is primarily used to display noise or noise-like signals.

Sample detection is not best for amplitude measurements of CW-like signals for two reasons. First,
the peak response to a signal can occur between samples, so unless the Span to RBW ratio is lower
than usual, the highest sample can be well below the peak signal amplitude. Second, for the high
sweep rates normally used, the peak response of the RBW filters is up to —0.5 dB. This sweeping
error is compensated when using the peak and normal detectors by changing the overall gain. But
the gain is not changed when in the sample detector, because to do so would cause errors in the
response to noise.

When Sample is selected, Sanp appears on the left side of the display.

Remote Command:

See “Detector” on page 82.

Example:

: DET SAWP

3.4.1.6 Negative Peak

For each interval (bucket) in the trace, Negative Peak detection displays the lowest sample within the
interval. Negative peak detection is similar to peak detection, but selects the minimum video signal.

When Negative Peak is selected, NPk appears on the left side of the display.

Remote Command:

See “Detector” on page 82

Example:

- DET NEG
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3.4.1.7 RMS (Remote Command Only)

Selects the Average Detector. If Avg/BW Type is set to Auto (or Power) this will yield the RMS voltage
(average power) for each trace point. (See 3.4.1.3, Average)

There is no key selection for this setting, but you can access it by using Average Detector (see
“Average” on page 85).

Remote Command:

See “Detector” on page 82.

Example:

: DET RVB
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3.5 Display

Accesses menu keys that allow you to control certain items on the display of the analyzer.

3.5.1 Display Line

Activates an adjustable horizontal line that is used as a visual reference line. The line has an
amplitude value that corresponds to its vertical position relative to the reference level. The value of
the display line appears on the left side of the display below the label D . The display line can be
adjusted using the step keys, knob, or numeric keypad. The units of Display Line are determined by

the Y-Axis Units setting under Amplitude.
Saved State: Saved in instrument state.

Factory Preset
and *RST: —25 dBm, Off

Maximum Value: +30 dBm

Minimum Value: =370 dBm

Remote Command:

: DI SPl ay: W NDow. TRACe: Y: DLI Ne <anpl >

: DI SPl ay: W NDow. TRACe: Y: DLI Ne?

: DI SPl ay: W NDow. TRACe: Y: DLI Ne: STATe OFF| ON O] 1
: DI SPl ay: W NDow. TRACe: Y: DLI Ne: STATe?

Examples:

: DI SP: WND TRAC Y: DLIN -32 dBm
: DI SP: WND: TRAC. Y: DLI N: STAT CFF

3.5.2 Title

Accesses menu keys which allow you to change or clear a title on your display.

Saved State: Saved in instrument state.

Factory Preset
and *RST: No title
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3.5.2.1 Change Title

Allows you to write a title across the top of the display. Press Change Title to access the Alpha Editor
Menus that contain available characters and symbols. You may also use the numeric keypad to
enter numbers. Press Enter or Return to complete the entry. Press ESC to cancel the entry and
preserve your existing title.

The display title will remain until you press Change Title again, or you recall a trace or state, or a
Factory Preset is performed. A title can also be cleared by pressing Title, Clear Title.

Pressing this key cancels any active function.

Remote Command:

: DI SPl ay: ANNot at i on: Tl TLe: DATA <stri ng>
: DI SPl ay: ANNot at i on: Tl TLe: DATA?

Example:

;DI SP: ANN: TI TL: DATA "This Is My Title"

3.5.2.2 Clear Title

Allows you to clear a title from the front-panel display. Once cleared, the title cannot be retrieved.

Remote Command:

There is no equivalent command, but the example below shows how to enter an empty title.

Example:

D SP: ANN: TI TL: DATA "*

3.5.3 Display Enable (Remote Command Only)

Turns the display on/off. If enable is set to off, the display will appear to blank. This can make
measurement run faster since the instrument doesn't have to update the display after every data
acquisition. There is often no need to update the display information when using remote operation.

State Saved: Not saved in instrument state.
Factory Preset
and *RST: On

Remote Command:

: DI SPlay: ENABl e OFF| ONJ 0| 1
: DI SPl ay: ENABI e?

Example:

: DI SP: ENAB OFF
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3.6 FREQUENCY /Channel

Accesses the menu of frequency functions. The center frequency, or start and stop frequency values
appear below the graticule on the display, depending on the Frequency entry mode. In Center/Span
mode, the Center Frequency and Span are displayed and the default active function under Frequency
is Center Freq. In Start/Stop mode, the Start and Stop frequencies are displayed and the default
active function under Frequency is Start Freq.

NOTE Although the analyzer allows entry of frequencies greater than the specified
frequency range, it is not recommended that the analyzer be used beyond its specified
range.

Factory Preset
and *RST: Center/Span mode

3.6.1 Center Freq

Activates the center frequency function which allows you to specify the frequency in the center of
the display.

State Saved: Saved in instrument state.

Factory Preset
and *RST: 13.25500000 GHz

Maximum Value: 26.50000000 GHz
Minimum Value: -99.99999500 MHz

Remote Command:

[ : SENSe] : FREQuency: CENTer <frequency>
[ 1 SENSe] : FREQuency: CENTer ?

Example:

FREQ CENT 5 GZ
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3.6.2 Start Freq

Sets the frequency at the left side of the graticule. The left and right sides of the graticule
correspond to the start and stop frequencies. Start Freq sets the Frequency entry mode to Start/Stop.

State Saved: Saved in instrument state.

Factory Preset
and *RST: 10 MHz

Maximum Value: 26.49999999 GHz
Minimum Value: -100.0000000 MHz

Remote Command:
[ : SENSe] : FREQuency: STARt <freq>
[ : SENSe] : FREQuency: STAR ?

Example:

FREQ STAR 200 M

3.6.3 Stop Freq

Sets the frequency at the right side of the graticule. The left and right sides of the graticule
correspond to the start and stop frequencies. Stop Freq sets the Frequency entry mode to Start/Stop.

State Saved: Saved in instrument state.

Factory Preset
and *RST: 26.5 GHz

Maximum Value: 26.50000000 GHz
Minimum Value: -100.0000000 MHz

Remote Command:

[ : SENSe] : FREQuency: STCP <frequency>
[ : SENSe] : FREQuency: STOP?

Example:

: FREQ STCP 1600
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3.6.4 CF Step

Changes the step size for the center frequency function. Once a step size has been selected and the
center frequency function is activated, the step keys (and the UP/DOWN parameters for Center
Frequency from remote commands) change center frequency by the step-size value. The step size
function is useful for finding harmonics and sidebands beyond the current frequency span of the
analyzer. When auto-coupled, the center frequency step size is set to one horizontal graticule
division (10 percent of the span).

State Saved: Saved in instrument state.

Factory Preset
and *RST: 2.64900000 GHz, Auto coupled

Maximum Value: 26.5 GHz

Minimum Value: 1 Hz

Remote Command:

[ : SENSe] : FREQuency: CENTer : STEF : | NCRerrent] <freg>
[ : SENSe] : FREQuency: CENTer : STEP| : | NCRerrent | ?

[ : SENSe] : FREQuency: CENTer : STEP: AUTO OFF| ON 0] 1

[ : SENSe] : FREQuency: CENTer : STEP: AUTO?

Examples:

: FREQ CENT: STEP 100 MHz
: FREQ CENT: STEP: AUTO ON

3.6.5 Freq Offset

Allows you to input a frequency offset value that is added to the frequency readout of the marker,
center frequency, start frequency and stop frequency, to account for frequency conversions external
to the analyzer. Offsets may only be entered using the numeric keypad, not the knob or step keys.
Offsets are not added to the span or frequency count readouts. Entering an offset does not affect the
trace display. To eliminate an offset, perform a Factory Preset or set the frequency offset to 0 Hz.

State Saved: Saved in instrument state.

Factory Preset
and *RST: 0 Hz

Maximum Value: 500 THz

Minimum Value: -3 GHz

Remote Command:
[ : SENSe] : FREQuency: OFFSet <freq>
[ : SENSe] : FREQuency: OFFSet ?
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Example:

- FREQ CFFS 10 M

3.6.6 Signal Track

When a marker is placed on a signal and Signal Track is pressed, the marker will remain on the
signal while the analyzer retunes the center frequency to the marker frequency, keeping the signal
at the center of the display, as long as the amplitude of the signal does not change by more than 3
dB from one sweep to another.

If the signal is lost, an attempt will be made to find it again and continue tracking. If there are other
signals on screen near the same amplitude, one of them may be found instead. Signals near 0 Hz
cannot be tracked effectively as they cannot be distinguished from the LO feedthrough, which is
excluded by intent from the search algorithm.

When Signal Track is On and the span is reduced, an automatic zoom is performed and the span is
reduced in steps so that the signal remains at the center of the display. If the span is zero, signal
track cannot be activated.

If no marker is active, pressing Signal Track to On will activate a marker, perform a peak search, and
center the marker on the display.

NOTE This function is intended to track signals with a frequency that is changing, and an
amplitude that is not changing.

State Saved: If On, the fact is saved in instrument state.

Factory Preset
and *RST: Off

Remote Command:

: CALCul at e: MARKer [ 1] | 2| 3| 4: TRCKi ng[ : STATe] COFF| ON O] 1
: CALCul at e: MARKer [ 1] | 2| 3| 4: TRCKi ng[ : STATe] ?

Example:

: CALC: MARKL: TRCK ON

Turns on Signal Track using Marker 1.
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3.7 Input/Output

Accesses keys which control the signal inputs and outputs of the analyzer.

3.7.1 Input Port

Sets the signal input path to be the RF input on the front panel or the internal amplitude reference.
State Saved: Saved in instrument state.

Factory Preset
and *RST: RF

Remote Command:

[ 1 SENSe] : FEED RF| AREFer ence
[ : SENSe] : FEED?

Example:

: FEED AREF

Selects the 50 MHz amplitude reference as the signal input.

3.7.1.1 RF

Selects the front panel RF Input port to be the analyzer signal input.

Remote Command:

See “Input Port” on page 94.

Example:

- FEED RF
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3.7.1.2 Amptd Ref

Selects the 50 MHz, —25 dBm internal amplitude reference as the input signal.

Remote Command:

See “Input Port” on page 94.

Example:

: FEED AREF

3.7.2 RF Coupling

Specifies AC or DC coupling at the analyzer RF input port. Selecting AC coupling switches in a
blocking capacitor that blocks any DC voltage present at the analyzer input. This decreases the
input frequency range of the analyzer, but prevents damage to the analyzer’s input circuitry if there
is a DC voltage present at the RF input.

In AC coupling mode, signals less than 10 MHz are not calibrated. You must switch to DC coupling
to see calibrated frequencies of less than 10 MHz.

State Saved: Saved in instrument state.

Factory Preset
and *RST: AC

Remote Command:

: I NPut : COUPl i ng AQ DC
I NPut : COUPI i ng?
Example:

:INP: CQUP DC
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3.7.3 Freq Ref

Specifies the frequency reference as being internal or external. If the frequency reference is
specified as internal, the frequency of the reference is automatically identified as being 10 MHz. If
the frequency reference is specified as external, you must enter the frequency of the external
reference being used. If External Reference is selected, Ext Ref will appear on the right side of the
display.

The frequency of an external frequency reference is not automatically detected. If an external
frequency source is selected, the frequency of the source must be entered.

If Ext is selected, and you press Freq Ref, Ext will remain selected and the Ext reference frequency
will become the active function. If Freq Ref is pressed again, Int will become selected (at 10 MHz).
The Ext reference frequency is remembered and will be used again if Ext is selected.

If the external reference is missing or out of range, or the frequency reference is unlocked, the
message "Ext ernal reference nissing or out of range", will appear on the display.

State Saved: Not saved in instrument state. Neither the external reference frequency nor the
state of this function (Int or Ext) are affected by factory preset or power cycle.
Reset to the factory default (Int, 10 MHz) by pressing System, Restore Sys Defaults.

Default: Internal, 10 MHz
Maximum Value: 30 MHz

Minimum Value: 1 MHz

Remote Command:

[: SENSe]: ROsG | | at or : SOURce | NTer nal | EXTer nal

[: SENSe] : RCsG | | at or : SOURce?

[ SENSe]: ROsQ | | at or : EXTer nal : FREQuency <val ue>
[ SENSe] : ROsA | | at or : EXTer nal : FREQuency?

Examples:

You should specify the frequency of the external reference that you plan to use, before switching to
the external reference source.

: ROBC. EXT: FREQ 20 Mz
Sets the external reference frequency to 20 MHz, but does not select the external reference.
: ROBC. SOUR EXT

Selects the external reference.
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3.7.4 10 MHz Out

Switches the 10 MHz out signal on the rear panel of the analyzer on or off.

State Saved: Not saved in instrument state. Not affected by factory preset or power cycle. Reset
to the factory default (Off, 10 MHz) by pressing System, Restore Sys Defaults.

Remote Command:

[: SENSe]: RCsG | | ator: QUTPut [ : STATe] OFF| ONJ O 1
[:SENSe]: RCsG | | at or : QUTPuUt [ : STATe] ?

Examples:

: ROSC. QUT ON
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3.8 MODE

Selects the measurement mode of your analyzer. Spectrum Analysis mode is currently the only
mode available, but future modes will allow measurements of complex digital signals.

State Saved: No save

Factory Preset
and *RST: Spectrum Analysis

Remote Command:

There is no remote command for this key.

3.8.1 Spectrum Analysis

Selects the spectrum analysis measurement mode for your analyzer.

98 Chapter 3



Control Keys
Mode Setup

3.9 Mode Setup

Allows you to change measurement settings common to all measurements. In Spectrum Analysis
mode, allows you to modify settings for most Auto Couple functions. (Center Frequency Step,
Marker Count Gate Time, and Marker Trace are not included under Mode Setup.)

3.9.1 Auto All

Auto-couples all coupled functions (see Auto Couple). If Auto All (On) is pressed, it is equivalent to
pressing Auto Couple; all coupled functions are set to Auto. Setting any auto coupled function to Man
(manual), sets this key to Off.

3.9.2 RBW, VBW, ST

Accesses measurement bandwidth and sweep time controls and allows you to turn off one or more
coupled functions.

3.9.2.1 ResBW
See Res BW in the BW/Avg menu.

3.9.2.2 Span/RBW

Sets the ratio of span to resolution bandwidth. This parameter defines the coupling of RBW to Span.
Higher ratios show more resolution. Lower ratios allow faster measurements.

Factory Preset
and *RST: 106, Auto

Maximum Value: 10,000

Minimum Value: 2

Remote Command:

[ : SENSe] : FREQuency: SPAN: BANDwi dt h[ : RESol ut i on] : RATi o <i nt eger >

[ : SENSe] : FREQuency: SPAN BANDwi dt h[ : RESol ut i on] : RATiI 0?

[ : SENSe] : FREQuency: SPAN BANDwi dt h[ : RESol ut i on] : RATi 0: AUTO OFF| ONJ 0| 1
[ : SENSe] : FREQuency: SPAN: BANDwi dt h[ : RESol ut i on] : RATi o: AUTO?

Examples:

: FREQ BAND: RAT 50
: FREQ BAND: RAT: AUTO ON
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3.9.2.3 Video BW

See Video BW in the BW/Avg menu.

3.9.2.4 VBW/RBW
See VBW/RBW in the BW/Avg menu.

3.9.2.5 Sweep Time

See Sweep Time in the Sweep menu.

3.9.2.6 Auto Sweep Time

Selects the rules for sweep time selections when Sweep Time is set to Auto. When Auto Sweep Time is
set to Accy, the sweep rate of swept analysis is slowed to ensure that even under worst case
variations in the instrument, all amplitude accuracy specifications are met for CW signals. When
Auto Sweep Time is set to Norm, the sweep rate is much higher, and an additional amplitude
uncertainty (typically 0.05 dB) occurs. Auto Sweep Time is set to Norm when all functions are
autocoupled by pressing Auto Couple.

State Saved: Saved in instrument state.Saved in instrument state.

Factory Preset
and *RST: Normal

Remote Command:

[ : SENSe] : SWEep: TI ME: AUTO RULes NCRMVal | ACQur acy
[ : SENSe] : SWEep: Tl ME: AUTO RULes?

Example:

: SVE: TI ME: AUTO RUL NCRM

3.9.3 FFT & Sweep

Selects the FFT vs. Sweep key functions.

3.9.3.1 Sweep Type

See Sweep Type in the Sweep menu.

3.9.3.2 Auto Sweep Type

See Auto Sweep Type in the Sweep menu.
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3.9.3.3 FFTs/Span

See FFTs/Span in the Sweep menu.

3.9.4 PhNoise Opt

Chooses the LO (local oscillator) phase noise behavior that is optimum for measurement accuracy.
The selected value is displayed below the £(f) indicator on the left side of the screen. It is preceded
by # if PhNoise Opt (Man) has been selected.

State Saved: Saved in instrument state.
Factory Preset
and *RST: Fast

Remote Command:

[SENSe]:FREQuency:SYNThesis <value>

1, selects optimization of functionality for frequencies <50 kHz
2, selects optimization of functionality for frequencies >50 kHz
3, selects optimization of LO for fast tuning
[SENSe]:FREQuency:SYNThesis?
[SENSe]:FREQuency:SYNThesis:AUTO OFF|ON|0|1
[SENSe]:FREQuency:SYNThesis:AUTO?

Example:

: FREQ SYNT 3, selects optimzation for fast tuning

3.9.4.1 Auto

Allows the analyzer to automatically select an LO phase noise behavior that is optimum for the
selected span and RBW. The Auto rules choose Fast Tuning whenever the span =2 MHz or the RBW
>200 kHz. Otherwise, for spans >141.4 kHz, and for resolution bandwidths >9.1 kHz, the Auto rules
choose Optimize £(f) for f >50 kHz . All remaining cases choose Optimize £(f) for f <50 kHz .

Factory Preset
and *RST: On

Example:

: FREQ SYNT: AUTO ON
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3.9.4.2 Optimize £(f) for frequencies <50 kHz

The LO phase noise is optimized for offsets less than 50 kHz from the carrier, at the expense of
phase noise beyond 50 kHz offset.

Remote Command:

See “PhNoise Opt” on page 101.

Example:

: FREQ SYNT 1

3.9.4.3 Optimize £(f) for frequencies > 50 kHz

Optimizes phase noise for offsets above 50 kHz from the carrier, especially those from 70 kHz to 300
kHz. Closer offsets are compromised and the throughput of measurements (especially remote
measurements where the center frequency is changing rapidly), is reduced.

Remote Command:

See “PhNoise Opt” on page 101.

Example:

: FREQ SYNT 2

3.9.4.4 Optimize LO for fast tuning

In this mode, the LO behavior compromises phase noise at all offsets from the carrier below
approximately
2 MHz. This allows rapid measurement throughput when changing the center frequency or span.

Remote Command:

See “PhNoise Opt” on page 101.

Example:

: FREQ SYNT 3

3.9.5 Detector

See Detector in Det/Demod menu.

3.9.6 Avg/VBW Type

See Avg/VBW Type in the BW/Avg menu.
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3.9.7 ADC Dither

Turns the ADC dither on or off. ADC Dither (On) improves linearity on low level signals. ADC Dither
(Off) yields a slightly decreased noise floor. ADC Dither (Auto) allows for the best compromise between
the two.

When ADC Dither is set to Auto, it is turned On or Off depending on the span, RBW, and sweep type
(FFT or Swp settings).

When Sweep Type is set to Swp, ADC Dither is turned off.
When Sweep Type is set to FFT and the RBW is <100 Hz, ADC Dither is turned off.

When Sweep Type is set to FFT, the RBW is >100 Hz, and the FFT width is less than 2 MHz, ADC
Dither is turned on. The FFT width is given by the Span divided by the FFTs/Span parameter from
the Sweep menu.

When Sweep Type is set to FFT and the FFT width is =2 MHz, ADC Dither is turned off. The FFT
width is given by the Span divided by the FFTs/Span parameter from the Sweep menu.

When ADC Dither is On, the linearity of low-level signals is improved. Amplitude uncertainties are
specified to be less than +0.07 dB. By comparison, when ADC Dither is Off, signals below —70 dBm at
the input mixer have amplitude uncertainties, sometimes as high as +0.5 dB. When ADC Dither is
On, however, the ADC dynamic range is reduced to make room for the dither. As a result, the noise
floor of the analyzer is compromised. The noise increases by 2.5 dB nominally for the low band (0-3
GHz), and by less at higher frequencies. See the Specifications Guide for more information.

State Saved: Saved in instrument state.

Factory Preset
and *RST: Auto

Remote Command:

[: SENSe] : ADC. Dl THer [ : STATe] CFF| O\ AUTO
[ : SENSe] : ADC. Dl THer [ : STATe] ?

Example:

: ADC. DI TH CFF
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3.10 Single

Changes the sweep control to single sweep if the analyzer is in continuous sweep mode, and
executes a sweep after any trigger condition is met. If the analyzer is already in single sweep,
pressing Single executes a new sweep after the trigger condition is met.

Some instrument settings require more than one sweep to complete the measurement (see BW/Avg,
Average), or if you have selected a measurement from the functions under the MEASURE key, this
function sets the trigger system to be initiated only once. In this case the trigger will be limited once
and then all the necessary sweeps will be executed to make the measurement or complete the
averaging function.

Factory Preset
and *RST: Continuous

Remote Command:

INITiate[: | Medi at e]

*TRG

Use the : TR Gger [ : SEQuence] : SOURce command to select the trigger source.

See also the Sweep Single/Cont function in the Sweep key menu with the command
INITiate:CONTinuous ON | OFF.

Examples:
(*TRG
TRGIMW
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3.11 SPAN/ X Scale

Activates the Span function and accesses the menu of span functions. Pressing SPAN / X Scale sets
the Frequency entry mode to Center/Span. (See Frequency)

Remote Command:

See the Span command below.

3.11.1 Span

Allows you to change the frequency range symmetrically about the center frequency. The
frequency-span readout describes the total displayed frequency range. To determine frequency span
per horizontal graticule division, divide the frequency span by 10. Setting the span to 0 Hz puts the
analyzer into zero span and changes the horizontal axis from frequency to time. (See Zero Span,
below). Pressing Span sets the Frequency entry mode to Center/Span. (See Frequency)

State Saved: Saved in instrument state.

Factory Preset
and *RST: 26.49 GHz

Maximum Value: 26.5 GHz

Minimum Value: 10 Hz

Remote Command:

[ : SENSe] : FREQuency: SPAN <fr equency>
[ : SENSe] : FREQuency: SPAN?

Example:

- FREQ SPAN 22 G

3.11.2 Full Span

Changes the analyzer span to full span showing the full frequency range of the analyzer. Sets the
maximum instrument span.

Remote Command:

[ : SENSe] : FREQuency: SPAN FULL

Example:

- FREQ SPAN FULL
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3.11.3 Zero Span

Changes the frequency span to zero. This is equivalent to setting the span to 0 Hz. The detected
video at the center frequency is displayed versus time. The instrument behavior is then similar to
that of an oscilloscope with a detector (or log detector) installed in front of the oscilloscope.

NOTE The sweep time range changes in Zero Span. (See Sweep, Sweep Time)

NOTE Zero Span turns Signal Track off.

Remote Command:

There is no remote command for this key.

Example:

: SENSe: FREQ SPAN 0 Hz

3.11.4 Last Span

Returns the instrument to the previously selected span setting.

Remote Command:

[ 1 SENSe] : FREQuency: SPAN PREMVI ous

Example:

- FREQ SPAN PREV
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3.12 SWEEP

Activates the Sweep Time function, and accesses the sweep function menu keys.

3.12.1 Sweep Time

Selects the length of time in which the spectrum analyzer sweeps the displayed frequency span. In
swept spans, the sweep time varies from 1 millisecond to 2000 seconds. Reducing the sweep time
increases the rate of sweeps. In zero span, the sweep time may be set from 1 us to 6000 s. In FFT
spans, the sweep time is not controlled by the user, but is an estimate of the time required to make
FFT measurements. Sweep time is coupled to RBW and VBW, so changing those parameters may
change the sweep time. When Sweep Type has been set to FFT, Sweep Time is disabled (grayed out).

State Saved: Saved in instrument state.

Factory Preset
and *RST: Auto, 5 ms

Default Terminator: seconds
Maximum Value: 6000 s in zero span, 2000 s in swept spans

Minimum Value: 1 us in zero span, 1 ys in swept spans

Remote Command:
[ : SENSe] : S\iEep: TI ME <seconds>

[ : SENSe] : SWEep: TI ME?

[ : SENSe] : SWEep: TI ME: AUTO CGFF| ONJ 0] 1
[ : SENSe] : SWeep: TI ME: AUTO?

Examples:

: SVEE: TI ME 500 ns
: SVEE: Tl ME: AUTO CFF
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3.12.2 Sweep

Switches the analyzer between continuous-sweep and single-sweep mode.
State Saved: Save

Factory Preset

and *RST: Continuous

Remote Command:

:I'NITi at e: CONTi nuous OFF| QN 0] 1
;I NI Ti at e: CONTi nuous?

Example:

I NIT: CONT CFF

When NOT in a measurement, this command does the following:

< When ON at the completion of each sweep cycle, the sweep system immediately initiates another
sweep cycle.

= When OFF, the sweep system remains in an “idle” state until CONTinuous is set to ON or an
!INITiate[:IMMediate] command is received. On receiving the :INITiate[:IMMediate] command,
it will go through a single sweep cycle, and then return to the “idle” state.

= The query returns 1 or 0 into the output buffer. 1 is returned when there is continuous sweeping.
0 is returned when there is only a single sweep.

When in a measurement, this command does the following:

< When ON at the completion of each trigger cycle, the trigger system immediately initiates
another trigger cycle.

= When OFF, the trigger system remains in an “idle” state until CONTinuous is set to ON or an
:INITiate[:IMMediate] command is received. On receiving the :INITiate[:IMMediate] command,
it will go through a single trigger cycle, and then return to the “idle” state.

= The query returns 1 or 0 into the output buffer. 1 is returned when there is continuous
triggering. 0 is returned when there is only a single trigger.

3.12.3 Sweep Type

Selects the type of "sweeping." This can be either FFT (Fast Fourier Transform) or conventional
spectrum analyzer swept mode. At narrow resolution bandwidths, especially 10 kHz or less, FFT
analysis can be much faster than swept analysis. This is because FFT analysis behaves as though
hundreds of RBW filters are implemented to operate in parallel, while in swept analysis, only one
RBW operates. But for wider resolution bandwidths, especially over 300 kHz, the computational
overhead of FFTs makes FFT analysis much slower than swept analysis.

FFTs have a lower dynamic range for signals near the carrier, and slightly worse accuracy than
swept analysis.
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Dependencies/
Couplings: When Auto Couple All is invoked, Sweep Type is set to Auto.

When Sweep Type is set to Auto, the Auto Sweep Type Key is active and the
FFTs/Span key is grayed out.

When Sweep Type is set to FFT, the Auto Sweep Type and Sweep Time keys are
inactive and grayed out, and the FFTs/Span key is active.

When Sweep Type is set to Swp, the Auto Sweep Type and FFTs/Span keys are
inactive and grayed out.

State Saved: Saved in instrument state.
Factory Preset
and *RST: Auto

Remote Command:
[ : SENSe] : SWeep: TYPE AUTJ FFT| SWeep
[ : SENSe] : S\WEep: TYPE?

Example:

: SWE TYPE FFT

3.12.4 Auto Sweep Type

Allows you to choose a sweep type optimized for speed or dynamic range.

When optimizing for speed, FFTs are used for resolution bandwidths <9.1 kHz, and swept mode for
wide resolution bandwidths. The number of FFTs/Span (See “FFTs/Span” on page 110) is also
automatically set to the minimum number of FFTs possible. The minimum number of FFTs is equal
to INT(Span/10 MHz).

When optimizing for dynamic range, swept mode is used for resolution bandwidths > 500 Hz. For
narrower resolution bandwidths, FFTs are used. But, the number of FFTs/Span is automatically set
to (1 +INT(Span/5 kHz)) to optimize the dynamic range for signals near a carrier.

State Saved: Saved in instrument state.

Factory Preset
and *RST: Dynamic Range

Remote Command:

[ : SENSe] : S\EEep: TYPE: AUTQO RULes SPEed| DRANge
[ : SENSe] : S\\Eep: TYPE: AUTQ RULes?

Example:

: SWE TYPE: AUTO RUL SPE
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3.12.5 FFTs/Span

Displays and controls the number of FFT segments used to measure the entire Span. This key is
inactive and grayed out unless Sweep Type has been set to FFT. If Sweep Type is set to Auto and
FFTs are selected, FFTs/Span is still grayed out, and the number of FFTs automatically selected is
shown. If Sweep Type is set to FFT, FFTs/Span becomes active and an integer can be entered. The
analyzer will try to use the number entered, but it may need to use a different number based on the
rules for Auto Sweep Type.

FFT measurements require that the A/D converter in the IF remains at the same range for an
entire FFT segment. This behavior leads to higher noise than in the swept case. In the swept case,
the A/D converter can autorange as it sweeps through a signal, giving optimum dynamic range.

However, FFTs can be made higher dynamic range by cutting a span into many FFT segments and
autoranging on each segment. This allows an almost continuous trade-off between high speed low
dynamic range FFTs and slower, higher dynamic range swept mode.

An FFT can only be performed over a limited span or segment (also known as the FFT width).
Several FFT widths may need to be combined to measure the entire span. The "FFT Width" is
(Span)/(FFTs/Span), and affects the ADC Dither function. (See Mode Setup)

State Saved: Saved in instrument state.

Factory Preset
and *RST: 1

Maximum Value: 400000

Minimum Value: 1

Remote Command:

[ : SENSe] : SWEep: FFT: SPAN RATi 0 <i nt eger >
[ : SENSe] : SWEep: FFT: SPAN RATI 0?

Example:

: SVEE: FFT: SPAN RAT 20

110 Chapter 3



Control Keys
Trace/View

3.13 Trace/View

Accesses menu keys that allow you to set how trace information is stored and displayed.

Factory Preset
and *RST: Trace 1: Clear Write

Trace 2: Blank
Trace 3: Blank

Remote Command:
: TRACe[ 1] | 2| 3: MODE WR Te| MAXHol d| M NHol d| VI EW BLANK
VRl Te = Clear Write
MAXHol d = Max Hold
M NHol d = Min Hold
VI EW= View
BLANK = Blank
: TRACe[ 1] | 2| 3: MODE?

3.13.1 Query Trace Data (Remote Command Only)

This query returns the current values of the designated trace amplitude values. The data is
terminated with <NL><END>. (For GPIB this is newline, or linefeed, followed by EOI set true. For
RS-232 this is newline only.)

Remote Command:

: TRACe[ : DATA] ? <trace_name>
<t race_nane> is TRACEL| TRACE2| TRACE3

Example:

: TRAC? TRACE2 queries the analyzer for the contents of trace 2.

Commands : MVEM STOR TRAC and : MMEM LQAD: TRAC are used to transfer trace data to/from the
internal hard drive or floppy drive of the instrument. See “Save Now” on page 168 and “Load Now”
on page 173.)
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3.13.2 Trace

Determines which trace the menu keys will affect. Press Trace 1 2 3 until the number of the desired
trace is underlined.

State Saved: Saved in instrument state for all traces. Saved in instrument state.

Remote Command:

There is no remote command for this function.

3.13.3 Clear Write

Erases any data previously stored in the selected trace and continuously displays signals during the
sweep of the analyzer.

Remote Command:

See “Trace/View” on page 111.

Example:

: TRAC: MODE WRI T

3.13.4 Max Hold

Maintains the maximum level for each trace point of the selected trace (1, 2 or 3), and updates each
trace point if a new maximum level is detected in successive sweeps.

Remote Command:

See “Trace/View” on page 111.

Example:

: TRAC: MCDE MAXH

3.13.5 Min Hold

Maintains the minimum level for each trace point of the selected trace (1, 2 or 3), and updates each
trace point if a new minimum level is detected in successive sweeps.

Remote Command:

See “Trace/View” on page 111.

Example:

: TRAC: MCDE M NH
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3.13.6 View

Holds and displays the amplitude data of the selected trace. The trace is not updated as the
analyzer sweeps.

Remote Command:

See “Trace/View” on page 111.

Example:

: TRAC: MODE VI EW

3.13.7 Blank

Stores the amplitude data for the selected trace and removes it from the display. The selected trace
register will not be updated as the analyzer sweeps.

Remote Command:

See “Trace/View” on page 111.

Example:

: TRAC: MCDE BLAN
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3.14 Trig

Accesses the menu of keys that allow you to select the trigger mode of a sweep or measurement.
When in a trigger mode other than Free Run, the analyzer will only begin a sweep with the proper
trigger condition.

State Saved: Saved in instrument state.
Factory Preset
and *RST: Free Run

Remote Command:
: TR Gger [ : SEQuence] : SOURce | Mvedi at e| VI Deo| LI NE| EXTer nal [ 1] | EXTer nal 2
: TR Gger [ : SEQuence] : SOURce?

IMM = Free Run

VID = Video

LINE = Line

Extl = External Front
Ext2 = External Rear

Example:

:TRIG SOR VI D
Other trigger-related commands are found in the INITiate and ABORt subsystems.

3.14.1 Free Run

Sets the trigger to start a new sweep/measurement as soon as the last one has ended (continuous
sweep mode) or immediately (single sweep mode).

Dependencies/
Couplings: Trigger Slope and Delay adjustments are not available with Free Run triggering.

Remote Command:

See “Trig” on page 114.

Example:

:TRIG SQUR | WM

3.14.2 Video

Activates the trigger condition that allows the next sweep to start if the detected RF envelope
voltage crosses a level set by the video trigger level. When Video is pressed, a line appears on the
display. The analyzer triggers when the input signal exceeds the trigger level at the left edge of the
display. You can change the trigger level using the step keys, the knob, or the numeric keypad. The
line remains as long as video trigger is the trigger type.
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Dependencies/
Couplings: Trigger Delay adjustment is not available with Video triggering.

Video triggering is not available when the detector is Average. Marker Functions
which would set the detector to average (such as Marker Noise or Band/Intvl
Power), which will conflict with video triggering, are not available when the video
trigger is on.

Factory Preset
and *RST: -25 dBm

Maximum Value: reference level
Minimum Value: 10 display divisions below the reference level when Scale Type is set to Log.

100 dB below the reference level when Scale Type is set to Lin.

Remote Command:

See “Trig” on page 114 for the command that sets trigger mode. The following commands set/read
the trigger level.

: TR Gger [ : SEQuence] : VI Deo: LEVel <anpl >
: TR Gger [ : SEQuence] : VI Deo: LEVel ?
Examples:

: TRI G SOUR M Dselects video triggering.
:TRIG VI D LEV -20 dBmsets the video level to —20 dBm trigger.

3.14.3 Line

Sets the trigger to start a new sweep/measurement to be synchronized with the next cycle of the line
voltage.

Remote Command:

See “Trig” on page 114.

Examples:

: TRI G SOUR LI NE selects line triggering.

3.14.4 Ext Front

Sets the trigger to start a new sweep/measurement whenever the external voltage (connected to
EXT TRIGGER INPUT on the front panel) passes through approximately 1.5 volts. The external
trigger signal must be a 0 V to +5 V TTL-type signal.

Remote Command:

See “Trig” on page 114.
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Examples:

: TR G SQUR EXT to select front panel external triggering.

3.14.5 Ext Rear

Sets the trigger to start a new sweep/measurement whenever the external voltage (connected to
TRIGGER IN on the rear panel) passes through approximately 1.5 volts. The external trigger signal
must be a 0 V to +5 V TTL-type signal.

Remote Command:

See “Trig” on page 114.

Examples:

: TR G SQUR EXT2 selects rear panel external triggering.

3.14.6 Trig Slope

Controls the trigger polarity, positive to trigger on a rising edge and negative to trigger on a falling
edge.

Dependencies/
Couplings: Not available for Free Run.

State Saved:  Saved in instrument state.
Factory Preset
and *RST: Positive (rising edge)

Remote Command:
: TR Gger [ : SEQuence] : SLOPe PCSitive| NEGati ve
: TR Gger [ : SEQuence] : SLCPe?

Examples:

:TRIG SLCP NEG

3.14.7 Trig Delay

Allows you to control a time delay during which the analyzer will wait to begin a sweep after
receiving an external or line trigger signal. You can set the delay and turn it on or off.

Dependencies/
Couplings: This function is not available when Trigger is Free Run or Video.

State Saved: Saved in instrument state.

Factory Preset
and *RST: Off, 1 pys
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Maximum Value: 500 ps

Minimum Value: 100 ns

Remote Command:

: TR Gger [ : SEQuence] : DELay <ti me>

: TR Gger [ : SEQuence] : DELay?

: TR Gger [ : SEQuence] : DELay: STATe OFFf ON 0| 1
: TRI Gger [ : SEQuence] : DELay: STATe?

Examples:

: TRI G DEL: STAT ON
:TRIG DEL 100 ns

Control Keys
Trig
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4 Marker Keys

This chapter provides key descriptions and programming information for the Marker functions of
your analyzer. The front-panel Marker functions are listed alphabetically and are described with
their associated menu keys. The lower-level menu keys are arranged and described as they appear
in your analyzer.
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Marker Function Keys and Where to Find Them
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Your instrument stores data to a high degree of resolution and accuracy. It is often difficult to read
the trace data directly from the screen to the desired accuracy. Markers are pointers that can be
placed at any point on a trace to accurately read the data at that point. Markers may also be used in
pairs to read the difference (or delta) between two data points. The data for the active marker (the
one currently being controlled) appears in the upper-right corner of the display. In addition, when a
marker is being actively controlled, the marker data appears in the active function area of the
display. There are four markers in your instrument; each can be controlled as a single marker or as

a reference/delta pair.

A trace is a connected series of points displayed on the instrument screen. The left-most point is
point 0 and the right-most point (default) is point 600. You control markers by moving them from
trace point to trace point. Markers are shaped like diamonds. The lowest point of the diamond shape
represents the trace point that is being read. The marker number is indicated above the active
marker. The same marker number is indicated with an R (for example, 1R) above the reference

marker when in a delta mode (delta, delta pair, and span pair).
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Marker Units

Normal markers - the display shows the value of the marker’s Y-axis position in the current
Y-axis units. (See Amplitude, Y Axis Units.)

Delta, Delta Pair, or Span Pair markers - the display shows the ratio (difference when expressed in
dB) between two markers. If the Y-axis units are logarithmic (dBm, dBmV, dBuV) the ratio is
expressed in dB. If the Y-axis units are linear (volts, watts) the ratio is expressed in percent
(where 100% is the same as 0 dB difference). Note that the value when the Y-axis units are watts
is the square of the value when the Y-axis units are volts. For example, when the percent ratio
with Y-axis units in volts is 20% (0.2), the percent ratio with Y-axis units in watts will be 4%

(0.22 = 0.04). When you read the value out remotely you have to know whether you are in log
(dB) or linear (percent).

Marker functions (Marker Noise and Band/Intvl Power) - the display shows the values with units
that are dependent on the function and the Y-axis units. Refer to the individual function
descriptions for more details about the units used. When you read the value out remotely you
have to know what the expected units are.

Chapter 4 121



Marker Keys
Marker

4.1 Marker

Accesses the Marker Control menu. If no markers are active, Marker selects marker 1, sets it to
Normal and places it at the center of the display. There are five control modes for the markers:

< Normal (PCSi tion) - A single marker that can be moved to any point on the trace.

= Delta (DELTa) - A fixed reference marker and a moveable marker that you can place at any point
on the trace

= Delta Pair (BAND) - Both a movable delta and a movable reference marker. You can
independently adjust the position of each marker.

= Span Pair (SPAN) - A moveable reference and a movable delta marker. You can adjust the center
point of the markers and the frequency span between the markers.

e Off (O f) - Turns off the active marker or marker pair.

State Saved: The control mode for each marker pair, as well as the position of each marker, is
saved in instrument state.

Factory Preset
and *RST: All Off.

Remote Command:

: CALQul at e: MARKer [ 1] 2| 3| 4: MCDE PCSi ti on| DELTa| BAND| SPAN OFF
: CALQul at e: MARKer [ 1] | 2| 3| 4: MCDE?

Sets or queries the marker control mode (see parameter list above).

: CALQul at e: MARKer [ 1] 2| 3| 4: X <par anP

Sets the marker X position to a specified point on the X axis in the current X-axis units (frequency
or time). If the frequency or time chosen would place the marker off screen, the marker will be
placed at the left or right side of the display, on the trace. This command will have no effect if the
marker is OFF.

: CALQul at e: MARKer [ 1] 2| 3| 4: X?

Queries the marker X position in the current x-axis units. The marker must be ON for the response
to be valid.

: CALQul at e: MARKer [ 1] 2| 3| 4: Y?
Queries the marker Y value or delta in the current y axis units. Can also be used to read the results
of marker functions such as Marker Noise. The marker must be ON for the response to be valid.

Example:

: CALC. MARK: MODE PGB activates a normal marker (marker 1) at the center of the display

: CALC. MARK2: X 20 GHZ selects marker 2 and moves it to 20 GHz. (Marker 2 must first be turned
on.)
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4.1.1 Select Marker

Selects one of the four possible marker or marker pairs. Once a marker is selected, it can be set to
any of the control modes, Normal, Delta, Delta Pair, Span Pair, or Off.

State Saved: The number of the selected marker is saved in instrument state.
Factory Preset
and *RST: Marker 1

Remote Command:

: CALCul at e: MARKer [ 1] | 2| 3| 4: STATe OFF| ON O] 1

: CALCul at e: MARKer [ 1] | 2| 3| 4: STATe?

Sets or queries the state of a marker. Setting a marker to state ON or 1 selects that marker. Setting
a marker which is OFF to state ON or 1 puts it in Normal mode and places it at the center of the

display. Setting a marker to state OFF or 0 selects that marker and turns it off. The response to the
query will be 0 if OFF, 1 if ON.

Example:

: CALC. MARK2: STAT (Nselects marker 2.

4.1.2 Normal

Sets the control mode for the selected marker to Normal (see “Marker” on page 122). If the marker is
off, a single marker is activated at the center of the display. If you are in a marker pair mode, for
example Delta Marker, the reference marker is turned off. You can then adjust the trace point of the
marker.

Remote Command:

See “Marker” on page 122 for the mode command.

Example:

: CALC. MARK: MCDE PGS selects marker 1 and sets it to Normal.

4.1.3 Delta

Sets the control mode for the selected marker to Delta (see “Marker” on page 122). In Delta mode the
display shows the difference between the active (Delta) marker and a reference marker. When Delta
mode is selected the reference marker is placed at the current marker position, unless the marker
was OFF, in which case both the active marker and the reference marker are placed at the center of
the display. You can adjust the trace point of the active delta marker. Annotation in the active
function block and in the upper-right corner of the display indicates the frequency or time difference
and amplitude difference of the two markers.

Selecting Delta while already in Delta mode causes the reference marker to be reset to the current
active (A) marker position.

The amplitude of the reference marker is fixed. In non-zero spans the frequency of the reference
marker is fixed. If the center frequency of the analyzer is changed, so that the reference marker is
off the screen, an arrow will appear with the marker number at the left or the right side of the
display, indicating where the trace point is for the reference marker.
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In Zero Span the reference marker remains fixed at the trace point on which it was placed. Also,
changing Center Frequency does not move the reference marker while in Zero Span.

Remote Command:

See “Marker” on page 122 for the mode command.

Example:

CALC. MARK4: MODE DELT selects marker 4 as a delta marker and places a reference marker at the
marker 4 position. If marker 4 is OFF it places both the active and the reference markers at the
center of the display.

4.1.4 Delta Pair

Sets the control mode for the selected marker to Delta Pair (see “Marker” on page 122). In Delta Pair
mode the display shows the difference between the delta marker and a reference marker.

There are four conditions that can occur when Delta Pair mode is selected.

= If marker mode is Off, the delta marker and reference marker are placed at the center of the
display.

= If marker mode is Normal, the delta marker and reference marker are placed at the current
marker position on the trace.

= If the marker mode is Delta, the current marker position remains unchanged and the reference
marker is placed on the trace at the reference marker position.

= If the marker mode is Span Pair, the marker positions remain unchanged.

The difference between Delta Pair and Delta modes is that in Delta Pair mode the reference marker
stays on the trace and you can adjust its trace point. The note ( Tr acki ng Ref) appears on the Delta
Pair key because, in effect, the reference marker "tracks" the trace. (By comparison, in Delta mode
the reference marker does not track changes in the trace results, it remains anchored in amplitude
and frequency.)

Pressing the key again toggles between the two markers you are controlling. When Ref is
underlined you are controlling the reference marker. When A is underlined you are controlling the
delta marker.

Once positioned, the markers stay on the trace points you have selected. Changing the frequency or
sweep time of the analyzer does not change the trace point of the markers. You cannot move the
markers off the screen.

Factory Preset
and *RST: Ref is the active parameter.

Remote Command:

See “Marker” on page 122 for the command to select the control mode.
: CALQul at e: MMRKer [ 1] 2| 3| 4: X PCsi ti on: STARt <par anp

Sets the reference marker X position to a specified trace point.
:CALQul at e: MARKer [ 1] 2| 3| 4: X PCSi ti on: STAR ?

Queries the reference marker trace point.

: CALQul at e: MARKer [ 1] 2| 3| 4: X PCSi ti on: STOP <par an®
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Sets the delta marker X position to a specified trace point.
: CALCul at e: MARKer [ 1] 2| 3| 4: X PCSi ti on: STOP?

Queries the delta marker trace point.

Example:

CALC MARK3: MDE BAND selects marker 3 and sets it to Delta Pair.
CALC. MARK4: X: PCs: STAR 0 moves the reference marker 4 to the left edge of the display.

4.1.5 Span Pair

Sets the control mode for the selected marker to Span Pair (see “Marker” on page 122). In Span Pair
mode the display shows the difference between the delta marker and a reference marker.

There are four conditions that can occur when Span Pair mode is selected.

< If marker mode is Off, the delta marker and reference marker are placed at the center of the
display.

= If marker mode is Normal, the delta marker and reference marker are placed at the current
marker position on the trace.

< If the marker mode is Delta, the current marker position remains unchanged and the reference
marker is placed on the trace at the reference marker position.

= |If the marker mode is Delta Pair, the marker positions remain unchanged.

The difference between Span Pair and Delta modes is that in Span Pair mode the reference marker
stays on the trace and you can adjust its trace point.

Pressing the key again toggles between the two markers you are controlling. Adjusting the Span
(Span is underlined) changes the difference between the two markers. Adjusting Center (Cent er is
underlined) maintains the marker spacing and changes the midpoint of the markers.

Once positioned, the markers stay on the trace points on which they have been placed. Changing
the frequency or time of the analyzer does not change the trace point of the markers, that is, they
stay at the same horizontal position on the display.

You cannot move the markers off the screen. If you adjust either center or span to a value that
would cause one of the markers to move off screen, the marker will be placed at the right or left side
of the display, on the trace.

Factory Preset
and *RST: Cent er is the active parameter.

Remote Command:

See “Marker” on page 122 for the command to select the control mode.
: CALCul at e: MARKer [ 1] 2| 3| 4: X: PCSi ti on: CENTer <par an®

Sets the mid point of the markers to a specific trace point.

: CALCul at e: MARKer [ 1] | 2| 3| 4: X: PCsi ti on: CENTer ?

Queries the midpoint trace point.

: CALCul at e: MARKer [ 1] 2| 3| 4: X: PCSi ti on: SPAN <par anp

Sets the spacing between the markers to a specified number of trace points.

Chapter 4 125



Marker Keys
Marker

: CALQul at e: MARKer [ 1] 2| 3| 4: X PCSi t i on: SPAN?

Queries the spacing of the markers in trace points.

Example:

: CALC. MARK4: X: PCB: SPAN 200 sets the spacing between the markers to 200 trace points for
marker pair 4.

: CALC. MARK2: X: PCB: CENT 300 sets the midpoint between the markers to the 300th trace point
from the left of the display. For a 601 point trace this will be the middle of the display.

4.1.6 Off

Turns off the selected marker. In addition, Off also turns off functions related to the selected marker
such as Signal Track, Band/Intvl Power, and Marker Noise.

Remote Command:

See “Select Marker” on page 123 for the command to select the control mode.

Example:

:CALC. MARK3: STAT OFF selects marker 3 and sets it to Off.

4.1.7 Marker Trace

Chooses which trace the selected marker will be placed on. You can pick Marker Trace 1, 2, or 3, or
Aut 0. In Auto mode, the analyzer places the marker on the lowest-numbered trace which is in Clear
Write mode. If no trace is in Clear Write mode, it places the marker on the lowest-numbered trace in
View/Trace mode. If no trace is in View/Trace mode, it places the marker on the lowest-numbered
trace in either Max Hold or Min Hold mode. For example, if trace 1 is in view, and trace 2 is in
clear-write, any new marker is assigned to trace 2.

State Saved: The Marker Trace for each marker is saved in instrument state.
Factory Preset
and *RST: Trace 1

Remote Command:

: CALQul at e: MARKer [ 1] 2| 3| 4: TRACe 1] 2|3

Puts the marker on the specified trace and turns Auto OFF for that marker.
: CALQul at e: MARKer [ 1] | 2| 3| 4: TRACe?

The query returns the number of the trace on which the marker currently resides, even if that
marker is in Auto mode.

: CALQul at e: MARKer [ 1] 2| 3| 4: TRACe: AUTO OFF| ONJ 0| 1

Turning Auto CFF sets the Marker Trace value to the number of the trace on which the marker
currently resides.

: CALQul at e: MARKer [ 1] | 2| 3| 4: TRACe: AUTCO?
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The response to the query will be 0 if OFF, 1 if ON.

Example:

: CALC. MARK1: TRAC 2 places marker 1 on trace 2.

4.1.8 Readout

This affects how the x-axis information for the selected marker is displayed in the marker area
(top-right of display) and the active function area of the display. It only affects the readout of the
horizontal position information (for example, frequency) on the display.

NOTE It does not affect the way this information is sent remotely in response to the
: CALC MARK: X? command.

State Saved: In instrument state, for each marker.

Factory Preset
and *RST: Frequency for non-zero spans. Time for Zero Span.

Remote Command:

: CALCul at e: MARKer [ 1] | 2| 3| 4: X READout FREQuency| TI ME| | TI Me| PER od
: CALCul at e: MARKer [ 1] | 2| 3| 4: X READout ?

Example:

: CALC. MARK3: X: READ Tl ME sets the marker 3 Readout to Time.

4.1.8.1 Frequency

Sets the marker readout to Frequency. This is the default in non-zero spans. Frequency readout is
not available in Zero Span. Displays the absolute frequency of a normal marker or the frequency of
the delta marker relative to the reference marker.

Remote Command:

See “Readout” on page 127 for this command.

Example:

:CALC. MARK2: X: READ FREQsets the marker 2 Readout to Frequency.

4.1.8.2 Period

Sets the marker readout to Period. Displays the reciprocal of the frequency at the marker position,
or the reciprocal of the frequency separation of the two markers in a delta-marker mode. Period
readout is not available in Zero Span.

If the markers are at the same freedmen in a delta marker mode, the result will be the reciprocal of
0, which is infinitely large. The display will show a very large number.

Remote Command:

See “Readout” on page 127 for this command.
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Example:

‘CALC. MARK2: X: READ PER

4.1.8.3 Time

Sets the marker readout to Time. Time is the default in Zero Span. Displays the time interval
between a normal marker and the start of a sweep or the time of the delta marker relative to the
reference marker. While in Zero Span the time value is the time position relative to the start of the
sweep. In a delta-marker mode it is the (sweep) time interval between the two markers.

Remote Command:

See “Readout” on page 127 for this command.

Example:

‘CALC. MARK2: X: READ TIM

4.1.8.4 Inverse Time

Sets the marker readout to Inverse Time. This function is only available when in both zero span and
in a delta-marker modes. Displays the reciprocal of (sweep) time between two markers.

If the markers are at the same x position, the time between them is 0, so the reciprocal of sweep
time is infinitely large. The display will show a very large number.

Remote Command:

See “Readout” on page 127 for this command.

Example:

: CALC. MARK2: X: READ | TI M

4.1.9 Marker Table

When set to On the display is split into a measurement window and a marker data display window.
For each marker pair, information is displayed in the data display window, which includes the
marker number, trace number, marker type, X axis value, and the amplitude of the marker or the
delta value, if a delta marker, or the function value, if in a marker function such as Marker Noise or
Band/Intvl Power.

Factory Preset
and *RST: Off
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Remote Command:

: CALCul at e: MARKer : TABLe: STATe OFF| ON O 1

: CALQul at e: MARKer : TABLe: STATe? returns 1 if ON or O if OFF.
Example:

: CALC. MARK: TABL: STAT ONturns on the marker table.

4.1.10 Marker All Off

Turns off all markers, including markers used for signal track. This key also turns off marker
related functions such as Signal Track, Band Interval Power, and Marker Noise.

NOTE Selecting any measurement (including Meas Off) under Measure, turns off the marker
table.

Remote Command:

: CALQul at e: MARKer : ACFF

Example:

: CALC. MARK: ACFF turns off all markers.
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4.2 Marker -->

Accesses menu keys which allow the current marker value to be copied into other instrument
parameters (for example, Center Frequency).

Remote Command:

There is no remote command for this key.

4.2.1 Mkr->CF

Sets the center frequency of the analyzer to the frequency of the selected marker. The marker stays
at this frequency, so it moves to the center of the display. This function is not available in Zero Span.

Remote Command:

: CALQul at e: MARKer [ 1] 2| 3| 4[ : SET] : CENTer

Example:

: CALC. MARK2: CENT sets the CF of the analyzer to the value (or delta value) of marker 2.

4.2.2 Mkr->CF Step

Sets the center frequency (CF) step size of the analyzer to the marker frequency, or, in a
delta-marker mode, to the frequency difference between the delta and reference markers. The step
size can be verified by pressing Frequency, Center Freq. The step size is displayed in the third line of
the active function area of the display. This function is not available in Zero Span.

Remote Command:
. CALQul at e: MARKer [ 1] 2| 3| 4[ : SET] : STEP

Example:

: CALC. MARK1: STEP sets the CF step to the value (or delta value) of marker 1.

4.2.3 Mkr-->Start

Changes the start frequency to the frequency of the active marker. The marker stays at this
frequency, so it moves to the left of the display. This function is not available in Zero Span.

Remote Command:

: CALQul at e: MARKer [ 1] 2| 3| 4[ : SET] : STAR

Example:

:CALC. MARK1: STAR sets the start frequency to the value (or delta value) of marker 1.
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4.2.4 Mkr->Stop

Changes the stop frequency to the frequency of the active marker. The marker stays at this
frequency, so it moves to the right of the display. This function is not available in Zero Span.

Remote Command:
: CALCul at e: MARKer [ 1] | 2| 3| 4] : SET] : STCP

Example:

: CALC. MARK1: STCP sets the stop frequency to the value (or delta value) of marker 1.

4.2.5 MkrA->Span

Sets the start and stop frequencies to the values of the delta markers. Only available in Delta mode,
this function is not available in Zero Span.

Remote Command:
: CALCul at e: MARKer [ 1] | 2| 3| 4] : SET] : SPAN

Example:

:CALC. MARK2: SET: SPAN sets the start and stop frequencies to the values of the delta markers of
marker 2.

4.2.6 Mkr->Ref Lvl

Sets the reference level to the amplitude value of the active marker.

In a delta-marker mode, sets reference level to the amplitude difference between the markers.

NOTE The reference level range is limited by the input attenuator setting.

Remote Command:

: CALCul at e: MARKer [ 1] | 2| 3| 4] : SET] : RLEVel

Example:

: CALC. MARK2: RLEV sets the reference level of the analyzer to the amplitude of marker 2.
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4.3 Mkr Fctn

Accesses special marker functions.

State Saved: If a marker function (for example, Marker Noise or Band/Intvl Power) is on, that fact
is saved in instrument state.

Factory Preset
and *RST: Off

Remote Command:
: CALQul at e: MARKer [ 1] | 2| 3| 4: FUNCt i on BPOWr | NO Se| OFF
: CALQul at e: MARKer [ 1] 2| 3| 4: FUNCt i on?

4.3.1 Select Marker

See “Select Marker” on page 123.

4.3.2 Marker Noise

Activates a noise marker at the center of the display. Reads out the average noise level, normalized
to a 1 Hz noise power bandwidth, around the active marker. If the detector is set to Auto, the average
detector is chosen. Useful measurements can also be made with the peak detector if noise peaks are
of interest. Also, the sample detector makes accurate noise measurements, though with a higher
variance than the average detector. The noise marker averages 32 trace data values centered about
the location of the marker on the frequency or time scale. The 32 values averaged (unless centered
within the first 15 or last 14 values in the trace) commence with the 16th point to the left of the
marker, and end with the 15th point to the right of the marker.

The data displayed (if the marker is in Normal mode) is the noise density around the marker. The
value readout is followed by "(1Hz)" to remind you that display is normalized to a one Hz
bandwidth.

To measure signal to noise ratio, be sure that Marker Noise is Off, and Marker is set to Normal. Place
the marker on the signal peak, then select Delta mode. Now place the active (A) marker on the noise,
then press Marker Noise to select On. In this case, the reference marker has units of amplitude and
the data displayed is the ratio of the noise density at the delta marker to the reference marker
power. The value readout is dB/Hz if the Y-axis units are logarithmic, and % if the Y-axis units are

linear. It is understood, in this case, that % stands for the units %/./Hz for volts units and 5/Hz for
watts units.

To measure the ratio of the noise densities at two points, be sure that Marker Noise is On, and Marker
is set to Normal. Select Delta mode, then move the active (A) marker to the second noise point. In this
case both markers have units of noise density (for example, dBm/Hz), so the data displayed
represents the ratio of the noise density at the delta marker to the noise density at the reference
marker. The value readout is displayed as a ratio (dB or %).
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To guarantee accurate data for noise-like signals, a correction for equivalent noise bandwidth is
made by the analyzer. The Marker Noise function accuracy is best when the detector is set to Average
or Sample, because neither of the detectors peak-biases the noise. The trade-off between sweep time
and variance of the result is best when Avg/VBW Type is set to Power Averaging. Auto coupling,
therefore, normally chooses the Average detector and Power Averaging. But, the Marker Noise
function still works with all settings of detector and Avg/VBW Type.

Note that the value when the Y-axis units are watts is the square of the value when the Y-axis units
are volts. For example, when the percent ratio with Y-axis units in volts is 20% (0.2), the percent
ratio with Y-axis units in watts will be 4% (0.22 = 0.04). When you read the value out remotely you
have to know whether you are in log (dB) or linear (percent).

Video triggering is not available when the detector is Average. Marker functions that would set the
detector to Average, and thus conflict with video triggering, are not available when the Video trigger
is On.

Remote Command:

See “Marker -->" on page 130 for the command to select a function.
Example:

: CALC. MARK: Y? returns the value of the Marker Noise function for marker 1 (if Marker Noise is ON for
marker 1).

4.3.3 Band/Intvl Power

Measures the power in a bandwidth (non-zero span) or time interval (zero span) specified by the
user. If no marker is on, this key activates Delta Pair mode. If the detector mode is set to Auto, the
average detector is selected. If the Avg/VBW type is set to Auto, Power Averaging is selected. The
active marker pair indicate the edges of the band. The measurement can be made on a single sweep
or can continuously update at the end of each sweep. Only Delta Pair and Span Pair marker control
modes can be used while in this function, selecting any other mode (for example, Normal or Delta)
turns off this function.

Video triggering is not available when the detector is Average. Marker functions that would set the
detector to Average, and thus conflict with video triggering, are not available when the Video trigger
is On.

Remote Command:

See “Marker -->" on page 130 for the command to select the function.

Example:

:CALC MARK: Y? returns the val ue of the Band/ntvlPower function for marker 1 (if
Band/Intvl Power is ON for narker 1).
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4.3.4 Function Off

Turns off marker functions (Band/Intvl Power and Marker Noise).

NOTE Delta markers will remain on screen.

Remote Command:

See “Marker -->" on page 130 for the command to select the function.

Example:

: CALC. MARK2: FUNC CFF turns the marker function to OFF.

4.3.5 Marker Count

Accesses the marker count menu.

4.3.5.1 Marker Count

Turns the marker frequency counter for the active marker on or off. The Marker Count key turns on
the marker counter. If no marker is active before Marker Count is pressed, a marker is activated at
the center of the display. Press Marker Count again to turn the marker counter off. Marker Count
frequency readings are not affected by the frequency offset function.

The span to resolution bandwidth ratio must be less than 500 for the marker count function to work
properly. If this is not the case, an error will be displayed on the screen (Freq Count: Reduce
Span/ RBWr at i 0). When you see this error, decrease the span or increase the resolution bandwidth
until the error goes away.

In Zero Span the counter continues to function, counting any signal near the center frequency of the
analyzer.

NOTE Functions Off does not turn Marker Count off.

State Saved: If Marker Count is on, that fact is saved in the instrument state.

Remote Command:

: CALQul at e: MMRKer [ 1] 2| 3| 4: FQQunt [ : STATe] CGFF| QN O] 1
: CALQul at e: MARKer [ 1] | 2| 3| 4: FQQunt [ : STATe] ?

: CALQul at e: MARKer [ 1] | 2| 3| 4: FQQunt : X?

Example:

: CALC. MARK: FQO X? returns the counted frequency. Returns 9el15 if Marker Count is OFF.
: CALC. MARK2: FCO CFF
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Controls the length of time during which the frequency counter measures the signal frequency. For
10 ms and longer gate times, the counter resolution can be as low as 0.001 Hz.

Longer gate times allow for greater averaging of signals whose frequency is “noisy”, at the expense
of throughput. If the gate time is an integer multiple of the length of a power-line cycle (20 ms for 50
Hz power, 16.67 ms for 60 Hz power), the counter rejects incidental modulation at the power line

rate. The shortest gate time that rejects both 50 and 60 Hz modulation is 100 ms, which is the value

chosen when gate time is in Auto.

State Saved: Saved in instrument state.

Factory Preset
and *RST: Auto, 100 ms

Maximum Value: 500 ms

Minimum Value: 1 us

Remote Command:

: CALCul at e: MARKer [ 1] | 2| 3| 4: FOQunt
: CALCul at e: MARKer [ 1] | 2| 3| 4: FCQunt
: CALCul at e: MARKer [ 1] | 2| 3| 4: FCQunt
: CALCul at e: MARKer [ 1] | 2| 3| 4: FCQunt

Example:

: CALC. MARK: FCO GAT: AUTO On

: GATet i me: AUTO CFF| ON O] 1
: RATet | me: AUTO?
:RATet i me <val >

: ATet | me?

: CALC. MARK2: FOCO GAT 1le- 2 sets the gate time to 102 sec = 10 ms.
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4.4 Peak Search

Places a marker on the highest peak and accesses the search menu. If Peak Search (Param) is set,
then the peak found must meet the defined peak excursion and threshold values. (See “Search
Param” on page 138.) Ignores peaks closer to 0 Hz than 1% of the current span. For example, if Span
is 1 MHz, peaks will not be found between -10 kHz and +10 kHz. If no valid peak is found, an error
(No Peak Found) is displayed. Press Esc to clear this message before attempting another search.

NOTE You can go into the Peak Search menu without actually performing a Peak Search by
using the front-panel Return key (assuming you have previously accessed the Peak
Search menu). Press Return to navigate through the previously accessed menus until
you return to the Peak Search menu.

Remote Command:

: CALQul at e: MARKer [ 1] 2| 3| 4: MAXi mum

Example:
: CALC. MARK2: MAX performs a peak search using marker 2.
: CALC. MARK2: Y? queries the marker amplitude (Y-axis) value for marker 2.

: CALC MARK2: X? queries the marker frequency or time (X-axis) value for marker 2.

NOTE It is recommended that, in a command sequence such as that shown above, each
command be placed on a separate line. This ensures that the peak has been
performed properly before the data is read.

4.4.1 Next Peak

Places the marker on the next highest peak below the current peak. The peak must meet the
defined peak excursion and threshold values. Ignores peaks closer to 0 Hz than 1% of the current
span. If no valid peak is found, an error (N0 Peak Found) is displayed. Press Esc to clear this
message before attempting another search.

Remote Command:

: CALQul at e: MARKer [ 1] 2| 3| 4: MAXi mum NEXT

Example:

:CALC. MARK2: MAX: NEXT selects marker 2 and moves it to the next highest peak.
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4.4.2 Next Pk Right

Moves the marker to the next peak to the right of the current marker. The peak must meet the
defined peak excursion and threshold limits. Ignores peaks closer to 0 Hz than 1% of the
current span. If no valid peak is found, an error (No Peak Found) is displayed. Press Esc to clear
this message before attempting another search.

Remote Command:
: CALCul at e: MARKer [ 1] 2| 3| 4: MAXi num R GH
Example:

: CALC. MARK2: MAX: RI GH selects marker 2 and moves it to the next peak to the right.

4.4.3 Next Pk Left

Moves the marker to the next peak to the left of the current marker. The peak must meet the
defined peak excursion and threshold limits. Ignores peaks closer to 0 Hz than 1% of the
current span. If no valid peak is found, an error "No Peak Found" is displayed. Press Esc to clear
this message before attempting another search.

Remote Command:
: CALCul at e: MARKer [ 1] | 2| 3| 4: MAXi mum LEFT

Example:

: CALC. MARK2: MAX: LEFT selects marker 2 and moves it to the next peak to the left.

4.4.4 Min Search

Moves the active marker to the minimum detected amplitude value on the current trace.
Remote Command:

:CALCul at e: MARKer [ 1]] 2| 3| 4: M N num

Example:

: CALC. MARK: M Nselects marker 1 and moves it to the minimum amplitude value.

4,45 Pk-Pk Search

Finds and displays the amplitude and frequency (or time, if in zero span) differences between the
highest and lowest trace points by setting a reference marker on the peak signal and placing a A
marker on the minimum signal.
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Remote Command:

: CALQuI at e: MARKer [ 1] 2| 3| 4: PTPeak

Example:
: CALC. MARK: PTP
: CALC. MARK: Y? queries the delta amplitude value for marker 1.

446 Mkr->CF

See “Mkr->CF” on page 130 for the command to select this function.

4.4.7 Continuous Pk

When a marker is placed on a signal and Continuous Pk is pressed, the marker will remain on the
signal even if the signal frequency changes, as long as the amplitude of the signal does not change
by more than 3 dB from one sweep to another.

If the signal is lost, an attempt will be made to find it again and continue tracking. If there are other
signals on screen near the same amplitude, one of them may be found instead. Signals near 0 Hz
cannot be tracked effectively as they cannot be distinguished from the LO feedthrough, which is
excluded by intent from the search algorithm.

NOTE This function is intended to track signals with a frequency that is changing, and an
amplitude that is not changing.

State Saved: If On, the fact is saved in instrument state.

Factory Preset
and *RST: Off

Remote Command:

: CALCQul at e: MARKer [ 1] | 2| 3| 4: CPEak| : STATe] OFF| QN O] 1
: CALQul at e: MARKer [ 1] | 2| 3| 4: CPEak| : STATe] ?

Example:

: CALC. MARK: CPE ON

4.4.8 Search Param

Accesses the Search Parameter menu that allows you to adjust the parameters for the peak search
functions.

Remote Command:

There is no remote command for this key.

138 Chapter4



Marker Keys
Peak Search

4.4.8.1 Peak Excursn

Sets the minimum amplitude variation of signals that the marker can identify as a separate peak.
For example, if a value of 10 dB is selected, the marker Next Peak function moves only to peaks that
rise more than 10 dB above the Peak Threshold and then fall back to the Peak Threshold. This applies to
all traces.

Applies to Next Peak, Next Peak Left, and Next Peak Right. If Peak Search (Param) is set, it also applies
to Peak Search.

State Saved: Saved in instrument state.

Factory Preset
and *RST: 6.0 dB

Maximum Value: 0.0 dB
Minimum Value: 100 dB

Remote Command:

: CALCul at e: MARKer [ 1] | 2| 3| 4: PEAK: EXCQur si on <rel _anpl it ude>
: CALCul at e: MARKer [ 1] | 2| 3| 4: PEAK: EXQur si on?

Example:

: CALC. MARK: PEAK: EXC 40 dB sets the peak excursion to 40 dB.

4.4.8.2 Pk Threshold

Specifies the minimum signal level for the analyzer’s internal peak identification routine to
recognize a signal as a peak. A signal must rise above the Peak Threshold by the value specified in
Peak Excursn, then fall back to the Peak Threshold, to be considered a peak. This applies to all traces
and all windows. Press ESC or select another active function to hide the threshold line.

Applies to Next Peak, Next Peak Left, and Next Peak Right. If Peak Search (Param) is set, it also applies
to Peak Search.

State Saved: Saved in instrument state.

Factory Preset
and *RST: -90 dBm

Maximum Value: Current reference level

Minimum Value: Bottom of the display range

Remote Command:

: CALCul at e: MARKer [ 1] | 2| 3| 4: PEAK: THReshol d <anpl >
: CALCul at e: MARKer [ 1] | 2| 3| 4: PEAK: THReshol d?
Example:

: CALC. MARK: PEAK: THR -20 dB
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4.4.8.3 Peak Search
Sets the mode for Peak Search to either Max or Param.

= Max (Maximum mode) places a marker on the highest peak whenever a Peak Search is performed.

= Param (Parameter mode) searches only for peaks that meet the values set with Peak Excursn and
Pk Threshold.

Applies to Peak Search only.
State Saved: No save

Factory Preset
and *RST: Maximum

Remote Command:

: CALQuI at e: MARKer : PEAK] 1] | 2| 3| 4: SEARch: MODE PARarret er | MAXi num
: CALQul at e: MARKer : PEAK[ 1] | 2| 3| 4: SEARch: MODE?

Example:

: CALC. MARK: PEAK: SEAR MODE VAX
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5 Measure Keys

This chapter provides key descriptions and programming information for the Measure functions of
your analyzer. The front-panel Measure functions are listed alphabetically and are described with
their associated menus keys. The lower-level menu keys are arranged and described as they appear
in your analyzer menus with the corresponding front-panel key.
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Measure Function Keys and Where to Find Them
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5.1 MEASURE (Spectrum Analysis Mode)

If you are in the Spectrum Analysis mode (see the Mode key), this key accesses a menu of keys that
allow you to make transmitter power measurements such as adjacent channel power, occupied
power bandwidth, and harmonic distortion measurements. If other modes are available and have
been selected, the measurements for that particular mode will be displayed.

Remote Command:

There is no equivalent command.

5.1.1 Meas Off

Turns the active measurement function off.

Remote Command:

: CONFi gur e: SANal yzer

Example:
QONF: SAN

: CONFi gur e: SANal yzer causes the present measurement to exit and places the analyzer in base
instrument general purpose spectrum analyzer state. The command CONFi gur e: <neasur enent >
will always set | Nl Ti at e: CONTi nuous CFF (single measurement mode), and also places the
measurement in the idle state.

5.1.2 ACP

Turns on the adjacent channel power measurement. The center frequency, reference level, and
channel bandwidth must be set by the user. The span is set slightly wider than three channels, each
designated by a pair of vertical lines and double-headed arrows and turns on the ACP
measurement. The screen is split and the lower window displays the absolute power in the center
channel in dBm and the power in each of the adjacent channels in dB relative to the center-channel
power. Also displayed are center-channel bandwidth, adjacent-channel bandwidth, and channel
spacing. The resolution bandwidth is set to nominally 1 to 3 percent of the center channel
bandwidth, and the video bandwidth is set ten times wider than the resolution bandwidth to
minimize its averaging effect.

The measurement settings may be configured by pressing Meas Setup after ACP has been selected.
Pressing Meas Control allows you to pause or restart your measurement, or toggle between
continuous and single measurement.

Remote Command:

: CONFi gur e: ACP
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: FETCh: ACP?
: FETCh: ACP: MAI N LONer | UPPer ?

: MEASur e: ACP?
: MEASur e: ACP: NAI N| LOWMr | UPPer ?

- READ: ACP?
: READ: ACP: MAl N| LOVer | UPPer ?

Example:

FETC. ACP? or MEAS: ACP? or READ. ACP? commands return the scalar results of main channel power,
lower channel power (relative), and upper channel power (relative)

FETC. ACP: MAI N? or MEAS: ACP: LON? or READ: ACP: UPP? commands will return the single scalar
result specified.

NOTE The main channel power is returned in the current amplitude units, and the lower
and upper channel results are always returned in dB. The results are returned in a
comma-separated list.

5.1.3 Channel Power

Turns on the channel power measurement and measures the power and power spectral density in
the channel bandwidth that you specify. One marker pair on the display indicates the edges of the
channel bandwidth. The center frequency, reference level, and channel bandwidth must be set by
the user.

The measurement settings may be configured by pressing Meas Setup after Channel Power has been
selected. The measurement can be made in single or continuous sweep mode. Pressing Meas Control
allows you to pause or restart your measurement, or toggle between continuous and single
measurement.

Remote Command:

: CONFi gur e: CHPower

: FETCh: CHPower ?
: FETCh: CHPower : CHPower ?
: FETCh: CHPower : DENSI t y?

: MEASur e: CHPower ?
: MEASur e: CHPower : CHPower ?
: MEASur e: CHPower : DENSi ty?
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. READ: CHPower ?
. READ: CHPower : CHPower ?
: READ: CHPower : DENSi ty?

Example:

FETC. CHP? or MEAS. CHP? or READ: CHP? command returns scalar results of main channel power and
power density.

FETC. CHP: CHP? or MEAS: CHP: DENS? or READ: CHP: DENS? commands will return the single scalar
result specified.

NOTE The main channel power is returned in the current amplitude units, and the density
value is returned in current amplitude units/Hz. The results are returned in a
comma-separated list.

5.1.4 Occupied BW

Turns on the occupied bandwidth measurement and defaults to 99% of the occupied bandwidth
power. Integrates the power of the displayed spectrum and puts markers at the frequencies between
which a selected percentage of the power is contained. The power-bandwidth routine first computes
the combined power of all signal responses contained in the trace. For 99% occupied power
bandwidth, markers are placed at the frequencies on either side of 99% of the power. 1% of the
power is evenly distributed outside the markers. The difference between the marker frequencies is
the 99% power bandwidth and is the value displayed.

The occupied bandwidth function also indicates the difference between the analyzer center
frequency and the center frequency of the channel. The measurement can be made in single or
continuous sweep mode. The center frequency, reference level, and channel spacing must be set by
the user.

The measurement settings may be configured by pressing Meas Setup after Occupied BW has been
selected. Pressing Meas Control allows you to pause or restart you measurement, or toggle between
continuous and single measurement.

Remote Command:

: CONFi gur e: CBW

: FETCh: OBV
: FETCh: CBW CBW dt h| FERRor ?

: MEASur e: CBW
: MEASur e: CBW OBW dt h| FERRor ?

: READ: CBWP
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: READ: CBW CBW dt h| FERRor ?

Example:

FETC OBWP or MEAS: GBWP or READ: GBVW command returns scalar results of occupied bandwidth and
transmit frequency error.

FETC GBW CBV? or MEAS: OBW FERR? or READ: OBW FERR? commands will return the single scalar
result specified.

NOTE The results for both values are returned in Hz and in a comma-separated list.

5.1.5 Emission BW

Turns on the emission bandwidth measurement which measures the bandwidth between 2 points
on a signal which are a specified number of dB below the highest point within the occupied
bandwidth span.

For example: If the Emission BW X dB is set to —26 dB, and the Occupied BW Span is set to 10
MHz, then the peak signal power level is first determined from the 10 MHz wide trace sweep. The
frequency of this trace maximum is designated as fO. Next, the analyzer determines the two
frequencies furthest below and furthest above fO at which the signal level is 26 dB below the peak
level; these frequencies are designated as f1 and f2 respectively. The emission bandwidth = f2 — f1.

The measurement settings may be configured by pressing Meas Setup after Emission BW has been
selected. Pressing Meas Control after allows you to pause or restart you measurement, or toggle
between continuous and single measurement.

Remote Command:

: CONFi gure: EBWdt h

: FETCh: EBW dt h?
: FETCh: EBW dt h: EBW dt h?

: MEASur e: EBW dt h?
: MEASur e: EBW dt h: EBW dt h?

: READ: EBW dt h?
: READ: EBW dt h: EBW dt h?

Example:

FETC. EBWP or FETC. EBW EBWP
MEAS: EBWP or MEAS: EBW EBWP
READ. EBWP or FETC. EBW EBW?

All of these commands return the value of emission bandwidth in Hz.
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5.1.6 Harmonic Dist

Turns on the harmonic distortion measurement that measures the harmonics of a single carrier
signal and computes the total harmonic distortion. The carrier must be the largest amplitude peak
(having a frequency

> 0 Hz, a peak excursion > 6 dB on both sides, and an amplitude = -50 dBm) on the display at the
time the measurement is started. The total harmonic distortion is then calculated from the
measured harmonics.

When measuring the Nth harmonic, the analyzer will choose the narrowest resolution bandwidth
that is < N times the resolution bandwidth used to measure the fundamental. Widening the
resolution bandwidth allows the measurement to capture all modulation on the harmonics. An
asterisk (*) will appear next to the amplitude of measured harmonics for which the desired
resolution bandwidth could not be set. The measurement will still be accurate as long as the signal
has little or no modulation. The measurement precision is two decimal places for the amplitude
results and four significant digits for the frequency results.

The measurement settings may be configured by pressing Meas Setup after Harmonic Dist has been
selected. Pressing Meas Control allows you to pause or restart your measurement, or toggle between
continuous and single measurement.

Remote Command:

: CONFi gur e: HARMoNi cs

: FETCh: HARMbNi ¢cs: AMPL: ALL?

: FETCh: HARMoni cs: AMPL[ n] ?

: FETCh: HARMoni cs[ : DI STortion] ?
: FETCh: HARVbni cs: FREQ ALL?

: FETCh: HARMoni cs: FREQ n] ?

: FETCh: HARVbni ¢s: FUNDanent al ?

: MEASur e: HARMbni cs: AMPL: ALL?

: MEASuUr e: HARMoni cs: AMPL[ n] ?

: MEASuUr e: HARMoni cs[ : DI STortion] ?
: MEASur e: HARVbni cs: FREQ ALL?

: MEASuUr e: HARMbni cs: FREQ n] ?

: MEASur e: HARMoni ¢s: FUNDarrent al ?

: READ: HARMbni cs: AMPL: ALL?

: READ: HARMoNi cs: AMPL[ n] ?

: READ: HARMoni cs[ : DI STortion] ?
: READ: HARMoni ¢s: FREQ ALL?

: READ: HARMoNi cs: FREQJ n] ?
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: READ. HARMDbNi ¢s: FUNDanent al ?

Example:

FETC. HARM AMPL: ALL? or MEAS: HARM AMPL: ALL or READ: HARM AMPL: ALL

Commands return a comma-separated list of the amplitudes of the first ten harmonics. The first
value (for the fundamental) is measured in dBm. The remaining harmonics are measured in dBc
from the fundamental. If fewer than ten harmonics are measured, zero is returned for any harmonic
not measured.

FETC. HARM AMPL? or MEAS: HARM AMPL2 or READ: HARM AVPLY

Commands return the amplitude of the specified harmonic number n. The FETCH example (where
n=1) returns the amplitude of the fundamental in units of dBm The MEAS and READ examples
return the second and ninth harmonics amplitude measured in dBc from the fundamental.

FETC. HARM DI ST? or MEAS: HARM? or READ. HARM?
Command returns the computed total harmonic distortion as a percentage.
FETC. HARM FREQ ALL? or MEAS: HARM FREQ ALL or READ HARM FREQ ALL

Commands return a comma-separated list of the frequencies of the first ten harmonics in Hz. The
first harmonic is the fundamental. If fewer than ten harmonics are measured, zero is returned for
any harmonic not measured.

FETC. HARM FREQR? or MEAS: HARM FREQB or READ: HARM FREQLO

Commands return the amplitude of the specified harmonic number N. N = 2 to 10. These examples
the frequency of the second, third and tenth harmonics in Hz.

FETC HARM FUND? or MEAS: HARM FUND? or READ HARM FUND?

Commands return the frequency of the fundamental, measured in Hz.

5.1.7 Current Measurement Query (Remote Command Only)
This command returns the name of the measurement that is currently running.

Remote Command:

: QONFi gur e?

Example:

- CONF?
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5.2 Meas Control

This functionality is not currently implemented from the front panel.

5.2.1 Pause the Measurement (Remote Command Only)
This command pauses the measurement that is currently running.

Remote Command:

;I NITi at e: PAUSe

Example:

“I NIT: PAUS

5.2.2 Resume the Measurement (Remote Command Only)
This command resumes a measurement that has previously been paused.

Remote Command:

;I NITi at e: RESune

Example:

INIT: RES

Chapter 5 149



Measure Keys
Meas Setup (SA with Measurements Off)

5.3 Meas Setup (SA with Measurements Off)

5.3.1 Measurement Setup

Displays the setup menu for the currently selected measurement. This menu is empty if no
measurement is active. This could be because Meas Off is selected in the Measure menu.

Dependencies/
Couplings: Menu choices depend on the currently selected Mode and Menu

Remote Command:

There is no equivalent remote command.
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5.4 Meas Setup (ACP Measurement)

If the ACP measurement has been selected in the Measure key menu of the Spectrum Analysis
Mode, this key displays the appropriate measurement setup menu.

Remote Command:

There is no equivalent remote command.

5.4.1 Avg Number

Press Avg Number (On) to specify the number of measurements that will be averaged when
calculating the measurement result. The average will be displayed at the end of each sweep.

State Saved: Saved in instrument state.

Factory Preset
and *RST: 10 averages / Off

Minimum Value: 1

Maximum Value: 8192

Remote Command:
[ : SENSe] : ACP: AVERage: COUN  <i nt eger >
[ : SENSe] : ACP: AVERage: COUN ?

[ : SENSe] : ACP: AVERage| : STATe] OFFf QN O] 1
[ : SENSe] : ACP: AVERage| : STATe] ?

Example:

ACP: AVER COWN 10
ACP: AVER CFF

5.4.2 Main Chan BW

When combined with Chan Spacing, Main Chan BW allows you to specify the range of integration used
in calculating the power in the center reference channel. Changing Main Chan BW automatically
changes Adj Chan BW and Chan Spacing to the same value.

State Saved: Saved in instrument state.

Factory Preset
and *RST: 2 MHz

Default Terminator: Hz

Maximum Value: 7.5 GHz
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Minimum Value: > adjacent channel BW, min of 50 Hz

Remote Command:

[ : SENSe] : ACP: BANDw dt h| BWDt h: | NTegration <freqg>
[ : SENSe] : ACP: BANDw dt h| BWDX h: | NTegr ati on?
Example:

ACP: BWD: | NT 5E6

5.4.3 AdjChan BW

When combined with Chan Spacing, Adj Chan BW allows you to specify the range of integration used in
calculating the power for the upper and lower adjacent channels. The two adjacent channels always
have the same bandwidth.

NOTE The ratio of the measurement span to the adjacent channel integration bandwidth
(Adj Chan BW) must be <50:1. The measurement span is determined by the channel
spacing and the integration bandwidth.

State Saved: Saved in instrument state.

Factory Preset
and *RST: 2 MHz

Default Terminator: Hz
Maximum Value: 30 MHz

Minimum Value: 75 kHz

Remote Command:

[ : SENSe] : ACP: BANDw dt h| BW X h: ACHannel <freqg>
[ : SENSe] : ACP: BANDw dt h| BW Dt h: ACHannel ?
Example:

ACP: BAND: ACH 10 MiZ

5.4.4 Chan Spacing

Allows you to specify the difference between the center frequency of the center channel and the
center frequency of both adjacent channels. Adjacent channels must be symmetrical. Overlapping
the channels is not allowed.

NOTE The ratio of the measurement span to the adjacent channel integration bandwidth
(Adj Chan BW) must be <50:1. The measurement span is determined by the channel
spacing and the integration bandwidth.
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State Saved: Saved in instrument state.

Factory Preset
and *RST: 3 MHz

Default Terminator: Hz
Maximum Value: dependent on main channel BW and adjacent channel BW

Minimum Value: 1/2(main channel BW) +1/2(adjacent channel BW)

Remote Command:

[ : SENSe] : ACP: CSPaci ng <freq>
[ : SENSe] : ACP: CSPaci ng?
Example:

ACP: CSP 5 M#
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5.5 Meas Setup (Channel Power)

When the channel power measurement has been selected in the Measure key menu of the Spectrum
Analysis Mode, this key displays the appropriate measurement setup menu.

Remote Command:

There is no equivalent remote command.

5.5.1 Avg Number

Press Avg Number (On) to specify the number of measurement averages used when calculating the
measurement result. The average will be displayed at the end of each sweep.

State Saved: Saved in instrument state.

Factory Preset
and *RST: 10 averages/ Off

Minimum Value: 1

Maximum Value: 8192

Remote Command:

[ : SENSe] : CHPower : AVERage: COUNL  <i nt eger >

[ : SENSe] : CHPower : AVERage: COUN ?

[ : SENSe] : CHPower : AVERage[ : STATe] OFFf QN O] 1
[ : SENSe] : CHPower : AVERage|[ : STATe] ?

Example:

CHP: AVER COWN 10
CHP: AVER CFF

5.5.2 Integration BW

Allows you to specify the range of integration used in calculating the power in the channel. (i.e. sets
the main (center) channel bandwidth.)

State Saved: Saved in instrument state.

Factory Preset
and *RST: 2 MHz

Default Terminator: Hz
Minimum Value: 100 Hz

Maximum Value: 26.5 GHz
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Remote Command:
[ : SENSe] : CHPower : BANDwi dt h| BW Dt h: | NTegrati on <freq>
[ : SENSe] : CHPower : BANDwi dt h| BW Dt h: | NTegr at i on?

Example:

CHP: BAND: I NT 1 Mz

5.5.3 Chan Pwr Span

Allows you to set the analyzer span for the channel power measurement.

State Saved: Saved in instrument state.

Factory Preset
and *RST: 3 MHz

Default Terminator: Hz
Minimum Value: current integration bandwidth

Maximum Value: 10 times the integration bandwidth

Remote Command:

[ : SENSe] : CHPower : FREQuency: SPAN <f reg>
[ : SENSe] : CHPower : FREQuency: SPAN?
Example:

CHP: FREQ SPAN 2 Mz

Measure Keys
Meas Setup (Channel Power)
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5.6 Meas Setup (Emission BW)

When the emission BW measurement has been selected in the Measure key menu of the Spectrum

Analysis Mode, this key displays the appropriate measurement setup menu.

Remote Command:

There is no equivalent remote command.

5.6.1 Avg Number

Press Avg Number (On) to specify the number of measurement averages used when calculating the

measurement result. The average will be displayed at the end of each sweep.

State Saved: Saved in instrument state.

Factory Preset
and *RST: 10 averages / Off

Minimum Value: 1

Maximum Value: 8192

Remote Command:

[ : SENSe] : EBW dt h: AVERage: COUNt  <i nt eger >

[ : SENSe] : EBW dt h: AVERage: COUN ?

[ : SENSe] : EBW dt h: AVERage[ : STATe] OFF| QN O] 1
[ : SENSe] : EBW dt h: AVERage[ : STATe] ?

Example:

EBW AVER COUN 100
EBW AVER ON

5.6.2 Max Hold

Max Hold (On) displays and holds the maximum responses of a signal.

State Saved: Saved in instrument state.
Factory Preset
and *RST: On

Remote Command:
[ : SENSe] : EBWdt h: MMXHol d ON| OFF| 0] 1
[ : SENSe] : EBW dt h: MAXHol d?
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Example:

EBW MAXH ON

5.6.3 EBW Span

Allows you to specify the measurement span over which to search for the peak level and X dB level
transition points of the signal. The analyzer span will be set to the same value as the emission
bandwidth span for the measurement. The emission bandwidth span should be set to approximately
twice the expected emission bandwidth result.

State Saved: Saved in instrument state.

Factory Preset
and *RST: 3 MHz

Default Terminator: Hz
Minimum Value: 100 Hz

Maximum Value: 26.5 GHz

Remote Command:
[ : SENSe] : EBW dt h: FREQuency: SPAN <f reg>
[ : SENSe] : EBW dt h: FREQuency: SPAN?

Example:

EBW FREQ SPAN 1 M

5.6.4 Emiss BW X dB

X dB is the amount of power (number of dBs) below the highest point in the signal at which to
measure the emission bandwidth.

State Saved: Saved in instrument state.

Factory Preset
and *RST: -26 dB

Default Terminator: dB
Minimum Value: -100.0 dB
Maximum Value: -0.10 dB

Remote Command:

[ : SENSe] : EBWdt h: XDB <rel _anmp>
[ : SENSe] : EBW dt h: XDB?

Example:

EBW XdB -30 dB
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5.7 Meas Setup (Harmonic Distortion)

When the harmonic distortion measurement has been selected in the Measure key menu of the
Spectrum Analysis Mode, this key displays the appropriate measurement setup menu.

Remote Command:

There is no equivalent remote command.

5.7.1 Avg Number

Press Avg Number (On) to specify the number of measurement averages used when calculating the
measurement result. The average will be displayed at the end of each sweep.

State Saved: Saved in instrument state.

Factory Preset
and *RST: 10 averages / Off

Minimum Value: 1

Maximum Value: 8192

Remote Command:
[ : SENSe] : HARVbni cs: AVERage: COUNt  <i nt eger >
[ : SENSe] : HARVbni cs: AVERage: COUN ?

[ : SENSe] : HARVbni cs: AVERage[ : STATe] OFF| QN 0] 1
[ : SENSe] : HARVbni cs: AVERage|[ : STATe] ?

Example:

HARM AVER: COUN 100
HARM AVER ON

5.7.2 Harmonics

Harmonics indicates the number of harmonics to measure before computing the total harmonic
distortion. The minimum number is 2 (only the fundamental and second harmonic will be
measured). The maximum number is 10.

State Saved: Saved in instrument state.

Factory Preset
and *RST: 10

Minimum Value: 2

Maximum Value: 10, limited by the maximum frequency range of the analyzer.
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Remote Command:
[ : SENSe] : HARVoni cs: NUMBer <i nt eger >
[ : SENSe] : HARVoni cs: NUMBer ?

Example:

HARM NUMB 5

5.7.3 ST/Harmonic

Sets the sweeptime used to measure each harmonic. The value is set to 200 divided by the
resolution bandwidth, or 10 ms, whichever is greater when the measurement is started. This
sweeptime is used only for measuring harmonics. The analyzer sweeptime before the measurement
was started is used for finding the fundamental.

State Saved: Saved in instrument state.

Factory Preset
and *RST: 10 ms/ Auto

Default Terminator: seconds
Minimum Value: 10 ms

Maximum Value: maximum sweep time of the analyzer

Remote Command:
[ : SENSe] : HARVoni cs: SWEept i me: AUTO GFF| ON 0 1
[ : SENSe] : HARVbni cs: SViEept i ne: AUTO?

[ : SENSe] : HARVoni cs: SWEEepti ne <ti me>
[ : SENSe] : HARVbni cs: SWEEept i ne?

Example:

HARM SWE: AUTO CFF
HARM SWE 100 ns

5.7.4 Counter Zoom

Turning this on ensures the correct operation of the internal frequency counter when the resolution
bandwidth is relatively narrow compared to the starting span.

State Saved: Saved in instrument state.

Factory Preset
and *RST: On

Remote Command:

There is no equivalent remote command.
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5.8 Meas Setup (Occupied BW)

When occupied BW measurement has been selected in the Measure key menu of the Spectrum

Analysis Mode, this key displays they appropriate measurement setup menu.

Remote Command:

There is no equivalent remote command.

5.8.1 Avg Number

Press Avg Number (On) to specify the number of measurement averages used when calculating the

measurement result. The average will be displayed at the end of each sweep.

State Saved: Saved in instrument state.

Factory Preset
and *RST: 10 averages / Off

Minimum Value: 1

Maximum Value: 8192

Remote Command:

[ : SENSe] : OBW AVERage: COUNt  <i nt eger >

[ : SENSe] : OBW AVERage: COUN ?

[ : SENSe] : OBW AVERage[ : STATe] CGFF| ON 0] 1
[ : SENSe] : OBW AVERage[ : STATe] ?

Example:

OBW AVER CN

5.8.2 OBW Span

Allows you to specify the range of integration used in calculating the total power from which the
percent occupied bandwidth is then calculated. The analyzer span will be set to the same value as
the OBW Span for the measurement. OBW Span should be set to approximately 2 times the
expected occupied bandwidth result.

State Saved: Saved in instrument state.

Factory Preset
and *RST: 3 MHz

Default Terminator: Hz

Minimum Value: 100 Hz
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Maximum Value: 26.5 GHz

Remote Command:
[ : SENSe] : (BBW FREQuency: SPAN <freq>
[ : SENSe] : BBW FREQuency: SPAN?

Example:

CBW FREQ SPAN

5.8.3 Occ BW % Pwr

Allows you to change the percentage of signal power used when determining the occupied
bandwidth.

State Saved: Saved in instrument state.

Factory Preset
and *RST: 99%

Minimum Value: 10%

Maximum Value: 99.9%

Remote Command:

[ : SENSe] : GBBW PERCent <per cent >
[ : SENSe] : CBW PERCent ?

Example:

GBW PERC 98
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5.9 Restart

Restarts the current measurement, average, or sweep. Use this command to restart the current
measurement from the “idle” state, regardless of its operating state.

Remote Command:

I NITi at e: RESTar t

Example:

I NI T: REST

This command is equivalent to sending an : ABOR command followed by an
INITi at e[ : | Medi at e] command.
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6 System Keys

This chapter provides key descriptions and programming information for the System functions of
your analyzer. The front-panel System functions are listed alphabetically and are described with
their associated menus keys. The lower-level menu keys are arranged and described as they appear
in your analyzer menus with the corresponding front-panel key.
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6.1 File

Accesses a menu of functions that enables you to load, save, and manage data on a floppy disk (A:)
or the internal analyzer drive (C:); you can recall, save, copy, delete, or rename files of instrument
states, trace data, and screen captures. The menu keys access dialog boxes appropriate for the
selected function.

There are three types of files that you can save on the internal analyzer drive (C:) or a floppy disk
(A:). They are described below.

State - A file that contains a copy of the state of the analyzer at the time the file is saved. The
settings of most analyzer functions are saved in the state files. When a State file is loaded into
the analyzer, the analyzer is restored to the same state as when the file was saved. Some
settings are not saved in the State files, for example the GPIB address; these settings are called
"persistent”. In this manual, each function describes whether that function is saved in
"Instrument State" or is persistent.

Trace - A file that contains a copy of the trace data for one or more traces. There are two formats
for trace files, Trace + State and CSV files.

Trace + State: A file that contains the trace data and a copy of the current analyzer state.
The trace and state are stored in an internal data format. When a Trace + State file is loaded
into the analyzer the trace data that was on the screen, when saved, is loaded into the
analyzer. This enables you to view the trace as it looked when it was saved. Because the state
data is also saved, the analyzer settings, including all the annotation on the screen, is
restored as well. To preserve the trace data, the traces contained in the saved files are placed
in View mode (see Trace/View, page 111) so that they are not immediately overwritten by new
trace data. This means that you can save traces while making a measurement, and later load
them back into the analyzer, and print them or transfer them to a computer for analysis.

CSV: A file that contains trace data in comma-separated values format (CSV, standard PC
spreadsheet format), to be read into a spreadsheet for analysis. Most spreadsheet programs
support CSV format. They cannot be loaded back into the analyzer.

Screen - A file that contains an exact representation of the analyzer display at the time it was
saved. You cannot extract data from Screen files as you can with Trace files, but you can print
them or include them in other documents; Screen files look exactly as the display looked when
the file was saved. They cannot be loaded into the analyzer. There are four formats for screen
files, Bitmap, Metafile, Reverse Bitmap, and Reverse Metafile.

Bitmap: A file that contains an exact bit representation of the screen. Stored in GIF format.

Metafile: A file that contains information about the objects on the screen. Stored in WMF
format, a format that can be read with Microsoft 0 Word and Microsoft O Excel, among
others.

Reverse Bitmap: Same as Bitmap, but the black display backgrounds are changed to white
and the yellow traces are turned to green to preserve printer ink.

Reverse Metafile: Same as Metafile, but the black display backgrounds are changed to white
and the yellow traces are turned to green to preserve printer ink.
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6.1.1 Catalog

Displays directories and files located on the selected drive, depending upon the preferences set
under the Type (page 166) and Sort (page 167) keys. Catalog accesses menus to navigate the drives
and to sort and select the files you wish to view.

NOTE The internal analyzer "drive" (C:\) is not an actual disk drive, but an area of
nonvolatile (flash) memory which is presented as though it were a disk drive.

Remote Command:

: MVEMDry: CATal og? <di r_name>

Example:

: MVEM CAT? "C \ M\YDl R MYMEAS"
Query returns all files in the specified drive\path name.
The return data will be in the format: <mem used>, <nrem free> {,<file |isting>}

Each <fil e listing>indicates the name and size in bytes of one file in the directory list in the
form: "<fil e _name>, <fil e_si ze>" for example, a file called "SCRENOO0O.GIF" which is 21286
bytes in size, would list as " SCREN00O. A F, , 21286". Directories are indicated by square brackets,
for example"[MWD R, ,".

All files are listed, without regard to the preferences selected for the file catalog on the analyzer
screen.

If you use lowercase characters, they are converted to uppercase in interpreting catalog commands.

6.1.1.1 Type

Selects the desired type of instrument-data files to be displayed. The catalog displays all files (if
Type is set to All) or files of the currently selected file type. All directories are always displayed.

State Saved:  Type is not saved in the instrument state
Factory Preset
and *RST: Type survives Factory Preset and *RST, but is set to State at power on.

Remote Command:

There is no remote command for this key.

6.1.1.1.1 Al
Displays all possible file types for display.

Displays all files located in the selected directory. If selected, it applies to Catalog, Delete, Copy, and
Rename.

6.1.1.1.2 State Displays all state files (STA) in the selected directory. If selected, it applies to all
File functions.

166 Chapter 6



System Keys
File

6.1.1.1.3 Trace

Displays all trace files (TRC and CSV) in the selected directory. If selected, it applies to all File
functions.

6.1.1.1.4 Screen
Displays all screen (GIF and WMF) files in the selected directory.

6.1.1.2 Sort

Accesses the Sort menu keys that allow you to view your saved files according to a selected file
attribute.The selections include, By Date, By Name, By Extension, By Size, and Order. Order (Up) sorts
files in ascending order (for instance, A,B,C). Order (Down) sorts files in descending order (for
instance, C,B,A).

The Sort setting applies to all of the File functions, except Save.

State Saved: The Sort order survives Preset, but is not saved in the instrument state.

Remote Command:

There is no remote command for this key.

6.1.1.2.1 By Date
Sorts and displays the current file catalog by the date of the files.

6.1.1.2.2 By Name

Sorts and displays the current file catalog in alphabetical order of the name of the files.

6.1.1.2.3 By Extension

Sorts and displays the current file catalog, in alphabetical order, by the file extension of the file
names (for example, . TRC, . STA).

6.1.1.2.4 By Size

Sorts and displays the current file catalog by the size of the files.

6.1.1.2.5 Order

Changes the order of the display of the current file catalog. Up sorts the files in ascending order (a to
z, 1 to 9), while Down sorts in descending order (z to a, 9 to 1).
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6.1.1.3 Dir Up

Moves up one subdirectory level within a directory. If your position is in the top level of the drive
already, it moves up to the drive level, wherein the current drive is highlighted (A: or C:).

6.1.1.4 Dir Select

Selects the drive or directory that the cursor is currently indicating highlighted by inverse video of
all fields in that line.

If the top entry in the catalog has a “. .” indication, you are in a subdirectory. This entry type will be
listed as UP and pressing Dir Select moves you up one directory level.

If your position is in the top level already, it moves up to the drive level.

6.1.2 Save

Accesses menu keys that allow you to save files to the floppy (A:) or internal (C:) drive.

CAUTION Never remove the floppy disk during a save operation. To do so could corrupt all data
on the floppy disk.

NOTE Many errors can be generated by a bad Save operation. For this reason, if an " Unabl e
to Save file" message is seen, you should check the error queue (System, Show
Errors) for the source of the error.

NOTE You can press the front-panel Save key to immediately save a file using an
automatically generated file name. The current Save parameters will be used, as
though Save Now had been pressed.

Menus allow you to fill in data-entry fields for file name, type, format, source, and path (directory).
Some fields may be blank depending on file type.

The catalog list box is active and can be used for selecting the directory in which to save the file.
Saved files that match the current Type and Format are shown. The Sort Order is always Down, By
Date.

NOTE If saving a Screen, the screen saved is that which was displayed before pressing File.
For this reason, the screens seen while in the File menus cannot be saved.

6.1.2.1 Save Now

Executes the save function. When the save is complete, the message XXXXXX fil e saved (where
XXXXXX is the filename) will appear in the status line on your display.

CAUTION Never remove the floppy disk during a save operation. To do so could corrupt all data
on the floppy disk.
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NOTE Many errors can be generated by a bad Save operation. For this reason, if an " Unabl e
to Save fil e" message is seen, you should check the error queue (System, Show
Errors) for the source of the error.

NOTE You are always safe pressing Save Now without entering a file name, because the
auto-generated file name never conflicts with an existing file.

If the Pat h: field above the directory box is empty when pressing Save Now, the
status line will display the error message: Unabl e to save file, invalid path.In
this case, please select a drive.

While the file is being saved the popup message “Savi ng fi | e” followed by “Readi ng di rectory” is
displayed. After a successful save, the text message “xxxxxx file saved” (where xxxxxx is the file
name) appears in the status line.

The analyzer will pick a filename for you based on the table below. ### represents a three-digit
number which the analyzer has chosen to be the lowest number in the current sequence that does
not conflict with an existing file name. (The number starts at 001 after a power cycle or Restore Sys
Defaults and counts up with each attempted Save.) Or see Name (page 172) to enter your own file
name.

Type Auto-Generated | Extension
File Name
State STATE### . STA
Trace TRACE### . TRCor
. CsvV
Screen SCREN### .G F or
. WVF

Remote Command:

: MVEMbry: STCRe: SCReen <"file_nane">

: MMEMOry: STCRe: STATe 1, <"file_nanme">

: MVEMory: STCRe: TRACe <l abel >, <"fil e_nane">

Trace labels are: TRACEL| TRACE2| TRACE3| ALL
The file name must have a file extension of .trc or .csv. The file extension determines whether a
trace is stored (.csv), or a trace with its state (.trc), are stored.

*SAV <regi st er#>

Example:

The MMEM STCR STAT command saves the current instrument state to the specified file name. The
*SAV command saves the current instrument state to a file name REGxxx, where xxx = the register
number. The available register numbers are 0 to 127.
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The <"fil e_nanme"> must include the complete path, for example " C. \ M\\TRACE. TRC'. Lowercase
characters are interpreted as uppercase.

These commands will fail if the <"fi | e_nane" > already exists.
: MVMEM STOR STAT 1,"C \nystate. sta" The .sta extension is required.

:MMEM STOR SCR "C:\ nyscreen. gi f" The file must have a . gi f or.wnf file extension. The
specified file extension determines which file format the instrument will use to save the image. Only
Bitmap and Metafile are available (not Reverse Bitmap and Reverse Metafile).

: MVEM STOR TRAC TRACE3, "C: \nytrace.trc" Saves trace 3 to the trace + state file
C \ MYTRACE. TRC

6.1.2.2 Type
Allows you to select the type of data you want to save.
See “Type” on page 166 for more information.

The file types available for saving are described below.

Type Format Source Extension

State State STA

Trace Trace + state Trace 1, 2, 3, or all traces | TRC
Comma separated trace values Trace 1, 2, 3, or all traces | CSV

Screen | Bitmap G F
Reverse bitmap GF
Metafile WV
Reverse metafile WV

NOTE All is not an option in Save, you have to specify the desired file type.

6.1.2.3 Format

When Type is set to Trace, Format allows you to choose between Trace + State and CSV formats. (See
“File” on page 165.)

When Type is set to Screen, Format allows you to choose between Bitmap, Metafile, Reverse Bitmap, and
Reverse Metafile formats. (See “File” on page 165.)

State Saved: Format is not saved in Instrument State.

Factory Preset
and *RST: Format survives Factory Preset and * RST, but:

Trace file format is Trace + State at power on

Screen file format is Bitmap at power on
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6.1.2.3.1 Trace + State

When the file type is Trace, this key selects the Trace + State, instrument-readable file format for
your file.

6.1.2.3.2 CsV

When the file type is Trace, this key selects the trace data as comma-separated values (. CSV). The
CsV format is readable by a spreadsheet on your computer (but the trace cannot be restored to the
analyzer display).

6.1.2.3.3 Bitmap
When the file type is Screen, this key selects the bitmap file format (. G F) for your saved data.

6.1.2.3.4 Metafile
When the file type is Screen, this key selects the metafile file format (. WW/F) for your saved data.

6.1.2.3.5 Reverse Bitmap

When the file type is Screen, this key selects the inverse bitmap file format (. G F) for your saved
data.

6.1.2.3.6 Reverse Metafile

When the file type is Screen, this key selects the inverse metafile file format (. W) for your saved
data.

6.1.2.4 Source

When the file type is Trace, this key allows you to save trace 1, 2, 3 or All. Saving trace All saves all
traces in a single. TRCfile.

For any other Save type, Source is disabled (grayed out).
State Saved:  Source is not saved in Instrument State.

Factory Preset
and *RST: Source survives Factory Preset and * RST, but is set to All Traces at power up.

6.1.2.4.1 Tracel

Selects trace 1 to be saved.
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6.1.2.4.2 Trace?2

Selects trace 2 to be saved.

6.1.2.4.3 Trace 3

Selects trace 3 to be saved.

6.1.2.4.4 All Traces

Selects all the traces to be saved.

6.1.2.5 Name

Accesses the Alpha Editor and allows you to enter a filename. The numeric keypad may also be used
while entering file names. Press Enter or Return to complete the name entry.

NOTE Only capital letters (A-Z) and digits (0-9) may appear in file names (8 characters,
maximum). Additionally, file names include a 3 digit extension which is
automatically set by the instrument depending on the file type and format.

Remote Command:

The file name is entered as part of the directory/path name that is sent with the SCPI command.
See “Save Now” on page 168.

6.1.2.6 Dir Up

Allows you to move up one directory level. If at the top level, Dir Up moves to the drive level,
displaying the available disk drives. See “Dir Up” on page 168 for more information.

6.1.2.7 Dir Select

Accesses the highlighted directory on your display.

See “Dir Select” on page 168 for more information.

6.1.3 Load

Accesses the functions that load instrument-data files from your selected drive and directory back
into the instrument. This function displays the file list box which shows the data-entry fields for the
file name, type, destination, and path.

The catalog list box is active and can be used for selecting the file information in the data-entry
fields. Only loadable files that match the current type are shown. Placing the cursor on a file name
causes it to be loaded into the file name field.
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6.1.3.1 Load Now

Loads the currently selected file. When the load is complete, the message XXXXXX fi |l e | oaded
(where XXXXXX is the filename) will appear in the status line on your display.

Displayed settings include name, type, destination, and path. While the file is being loaded a popup
message is displayed “Loadi ng fil e”. After a successful load, the text message “xxxxxx file

| oaded” (where xxxxxx is the file name) appears in the status line. When traces are loaded they
always load in View mode.

Traces save in .TRC format can be loaded individually or as a group. When a trace is loaded, the
state that existed when that trace was saved is loaded along with the trace. Also, the loaded trace(s)
is/are placed in view mode.

NOTE If you wish to compare two saved traces from different saves, place traces in view
mode before saving them. This prevents the trace from being rewritten based on a
state change from subsequent loads.

Remote Command:
. MVEMOry: LOAD: STATe 1, <"file_name">

The MVEM LQAD: STATe command loads the specified state file into the current active state of the
instrument.

*RCL <regi ster#>

The * RCL command loads the state from the specified internal register into the current active state
of the instrument. The available register numbers are 0 to 127.

: MMEMbry: LOAD: TRACe <l abel >, <"fil e_nane">

NOTE The <"file_name"> must include the complete path. Lowercase characters are read as
uppercase.

= Trace labels are: TRACEL| TRACE2| TRACE3| ALL

< The file name must have a file extension of .trc.

Example:

: MVMEM LQAD: STAT 1,"C nystate. sta" Loads the state file C \ MYSTATE. STA.

NOTE —If the revision of the state being loaded is newer than the revision of the instrument,
no state is recalled and an error is reported.

—If the revision of the state being loaded is the same as the revision of the
instrument, all settings of the state will be loaded.

—If the revision of the state being loaded is older than the revision of the instrument,
the instrument will only load the older settings of the state.

: MVEM LQAD: TRAC TRACE3, "C nytrace. trc" Loads the trace in file C.\ MTRACE. TRC into trace 3.
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6.1.3.2 Type
Allows you to select the type of file you want to load. See “Type” on page 166 for more information.

The file types available for loading are described below.

Type Destination Extension

State STA

Trace Trace 1, 2, 3, or all traces | TRC

NOTE All is not an option in Load, you have to specify the desired file type.

6.1.3.3 Sort

Allows you to view your saved files according to a selected file attribute. See “Sort” on page 167 for
more information.

6.1.3.4 Destination

When Type is set to Trace, Destination allows you to direct your data to Trace 1, Trace 2, or Trace 3 for a
single-trace file. If the data is for all three traces (Source was All when they were saved), the data
will be returned to the original trace registers, regardless of the Destination setting.

State Saved: Not saved in Instrument State.

Factory Preset
and *RST: Trace file format, is All Traces at power on.

6.1.3.4.1 Tracel

Selects trace 1 for the trace data to be loaded into.

6.1.3.4.2 Trace?2

Selects trace 2 for the trace data to be loaded into.

6.1.3.4.3 Trace 3

Selects trace 3 for the trace data to be loaded into.

6.1.3.5 DirUp

Allows you to move up one directory level. If at the top level, Dir Up moves to the drive level,
displaying the available disk drives. See “Dir Up” on page 168 for more information.
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6.1.3.6 Dir Select

Accesses the highlighted directory on your display.

See “Dir Select” on page 168 for more information.

6.1.4 Delete

Accesses functions which delete instrument data files from your selected directory.

The catalog list box is active and can be used for selecting file information for the data-entry fields.
Only files that match the current type are shown. Placing the cursor on a file name causes it to be
loaded into the file name field.

6.1.4.1 Delete Now

Executes the delete function. If a directory is selected to be deleted, the message WARNI NG You are
about to delete the contents of directory XXXXXX (where XXXXXX is the full path and
directory name) will appear on your display.

Press Delete Now again to perform the delete. After a successful delete, the message XXOXXXX file
del et ed (where XXXXXX is the filename) will appear in the status line on your display.

While the file is being deleted, the popup message “Del eting fil e” followed by “Readi ng
di rect ory” are displayed. After a successful deletion, the text message “xxxxxx fil e del et ed”
(where xxxxxx is the file name) appears in the status line.

To quickly delete all of the file in a directory, select the file at the top of the list and press Delete Now
repeatedly until all the files are deleted.

If the subdirectory that you want to delete is not empty, the following popup message is displayed
“WARNI NG You are about to delete all of the contents of directory xxxxxx. Press
Del ete Now again to proceed or any other key to abort.” (xxxxxx is the full path and
directory name).

If <"fil e_name" > does not exist, a “Fi | e Nane Error” occurs.

Remote Command:
: MMEMbry: DELete <"fil e_name"> to delete a file.
: MMEMory: RDI Rectory <"directory_nane"> to delete a directory.

<"file_nane">and <"directory nanme">must include the complete path. Lowercase characters
are read as uppercase.

Examples:
:MVEM DEL "C \destinat.trc" removes the file C.\ DESTI NAT. TRC.
:MMEM:RDIR “C:\myDir”

Removes directory C\MYDIR and all files and subdirectories within that directory.
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6.1.4.2 Type

Allows you to select the type of file you want to delete. See “Type” on page 166 for more information.

6.1.4.3 Sort

Allows you to view your saved files according to a selected file attribute. See “Sort” on page 167 for
more information.

6.1.4.4 Dir Up

Allows you to move up one directory level. If at the top level, Dir Up moves to the drive level,
displaying the available disk drives. See “Dir Up” on page 168 for more information.

6.1.4.5 Dir Select

Accesses the highlighted directory on your display. See “Dir Select” on page 168 for more
information.

6.1.5 Copy

Accesses the functions to copy instrument data files in your selected directory to the directory and
file name that you choose. This key also displays a catalog of the files that are currently saved in the
selected directory and data-entry fields for the following: file name, type, and path location.

6.1.5.1 Copy Now

Accesses the functions to copy data files from one directory to another on one or more mass storage
devices, using the currently displayed file settings.

If a copy is being done for a file that already exists in the “To” directory, the text message “Fi | e
al ready exi sts” appears in the status line.

While the file is being copied, the “Copyi ng fil e” followed by “Readi ng di rect ory” popup
message is displayed. After a successful copy, the green text message “xxxxxx fil e copi ed” (where
XxxxxX is the file name) appears in the status line.

Remote Command:

:MVEMDry: GCPY <"file_nanel">, <"fil e name2">

The file names must include the complete file paths. Lowercase characters are read as uppercase.
Example:

:MMEM:COPY “C:\oldname.sta”,”A:\newname.sta” copies C\OLDNAME.STA to AANEWNAME.STA

176 Chapter 6



System Keys
File

6.1.5.2 Type

Allows you to select the type of file you want to copy. See “Type” on page 166 for more information.

6.1.5.3 Sort

Allows you to view your saved files according to a selected file attribute. See “Sort” on page 167 for
more information.

6.1.5.4 Dir From/To
Allows you to select the source and destination directories for your copy on one or more drives.

Toggles between the two displayed directory list windows. It allows you to define the "From" and
"To" locations for copying.

State Saved:  Powers up with C.\ as both the "From" and "To" drives. Not save in state.
Survives Factory Preset.

6.1.5.5 DirUp

Allows you to move up one directory level. If at the top level, Dir Up moves to the drive level,
displaying the available disk drives. See “Dir Up” on page 168 for more information.

6.1.5.6 Dir Select

Accesses the highlighted directory on your display. See “Dir Select” on page 168 for more
information.

6.1.6 Rename

Allows you to rename a file.

The catalog list box is active and can be used for selecting both the path and a file name. Only
loadable files that match the current type are shown. Placing the cursor on a file name causes it to
be loaded into the file name field.

6.1.6.1 Rename Now

Executes the rename function. When the rename is complete, the message XXXXXX fil e r enared
t o YYYYYY (Where XXXXXX and YYYYYY are the filenames) will appear in the status line on your
display.

Placing the cursor on a file name causes it to be loaded into the file name field.

If you try to rename a file with a name that already exists, the text message (Fi | e al ready
exi st s) appears in the status line.
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Remote Command:
: MMEMOry: MOVE <"file_nanel">, <"file nanme2">

<"fil e_nanel"> must include the complete path, and the case must match that of the file to be
renamed. <"fi |l e_nane2" > must contain the complete path of the destination, and the case of any
directories in the path must match those of the directories in the destination path. The case of the
destination file name is always interpreted as uppercase.

You can use this command to move files between directories and drives, even though there is no way
to do this from the front panel.

Example:

: MVEM MOVE " C:\ STATEOO1. STA", " C. \ FREQ STA"

6.1.6.2 Type

Allows you to select the type of file you want to rename. See “Type” on page 166 for more
information.

6.1.6.3 Sort

Allows you to view your saved files according to a selected file attribute. See “Sort” on page 167 for
more information.

6.1.6.4 Name

Accesses the Alpha Editor and allows you to enter the file name you want to rename the file to. The
numeric keypad can also be used to enter a filename while the alpha editor is accessed. Complete
your entry by pressing Return or Enter. See “Name” on page 172 for more information.

NOTE Only capital letters (A-Z) and digits (0-9) may appear in file names (8 characters,
maximum). Additionally, file names include a 3 digit extension which is
automatically set by the instrument.

6.1.6.5 DirUp

Allows you to move up one directory level. If at the top level, Dir Up moves to the drive level,
displaying the available disk drives. See “Dir Up” on page 168 for more information.

6.1.6.6 Dir Select

Accesses the highlighted directory on your display. See “Dir Select” on page 168 for more
information.
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6.1.7 Create Dir

Accesses the functions to create a new subdirectory in the currently selected directory.

6.1.7.1 Create Dir Now

Accesses the functions to create a new directory. While the directory is being created a popup
message is displayed “Creati ng di rect ory” followed by “Readi ng di rect ory”. After the
successful creation of a directory, the text message “Di rect ory xxxxxx creat ed” (where xxxxxx is
the new directory name) appears in the status line.

If the creation of a new directory is being performed for a directory name that already exists, the
text message “Directory already exists” appears in the status line.

Remote Command:
: MVEMOry: Ml Rectory <"dir_nane">

<"di r _nan®" > must contain the complete path for the new directory. Lowercase characters are
interpreted as uppercase.

Example:
MMEMMJIR"C\nyDr"
Creates directory M\YDI Ron the C\ drive.

6.1.7.2 Name

Accesses the Alpha Editor and allows you to enter a filename. The numeric keypad can also be used
to enter a filename while the alpha editor is accessed. Complete your entry by pressing Return or
Enter.

NOTE Only capital letters (A-Z) and digits (0-9) may appear in file names (8 characters,
maximum). Additionally, file names include a 3 digit extension which is
automatically set by the instrument.

6.1.7.3 Dir Up

Allows you to move up one directory level. If at the top level, Dir Up moves to the drive level,
displaying the available disk drives. See “Dir Up” on page 168 for more information.

6.1.7.4 Dir Select

Accesses the highlighted directory on your display. See “Dir Select” on page 168 for more
information.
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6.1.8 Delete All

Deletes all the files on a floppy disk; any information on the disk will be destroyed.

Remote Command:

There is no remote command for this key.

6.1.8.1 Delete All Now

Executes the Delete All function. After pressing Delete All, the following message will appear on the
display: WARNI NG You are about to destroy ALL data on volunme A Press Delete Al
again to proceed or any other key to abort.

While deleting, a popup message is displayed "Del eti ng Al | ." After a successful floppy disk file
deletion, the green text message "Vol une A del et e conpl et e", appears in the status line.

Remote Command:

There is no remote command for this key.

6.1.9 Move Data to a File (Remote Command Only)
This command loads a block of data in the format <definite_length_block> into the instrument
memory location <"fil e_name">.

The query form of the command returns the contents of the file identified by <"fi | e_nane" >, in the
format of a definite length block of data. The query can be used for copying files out of the analyzer
over the remote bus.

A definite length block of data starts with an ASCII header that begins with # and indicates how
many additional data points are following in the block. Suppose the header is #512320.

= The first digit in the header (5) tells you how many additional digits/bytes there are in the
header.

= The 12320 means 12,320 data bytes follow the header.

= Divide this number of bytes by your selected data format bytes/point, either 8 (for real 64), or 4
(for real 32). In this example, if you are using real 64 then there are 1540 points in the block.

Remote Command:
: MVEMory: DATA <"fil e_nane">, <definite_| ength_bl ock>
: MVEMory: DATA? <"fil e_name">

Example:

: MVMEM DATA " C \ DEST. TXT", "#14abcd" Loads the data "abcd" into C \ DEST. TXT.
: MMEM DATA? " SCRENDO1. A F Initiates a transfer of data from file C: \ SCREN0OO1. A F.
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6.1.10 Set Data Byte Order (Remote Command Only)

Controls whether binary data is transferred in normal or swapped mode. In normal mode the most
significant byte is sent first (in a 1,2,3,4 sequence). In swapped mode the least significant byte is
sent first with the sequence reversed.

State Saved:  Survives Preset but not power cycle. Not saved in Instrument State.
Factory Preset
and *RST: Powers up in Normal.

Remote Command:

: FORVat : BCRDer NORMal | SWAPped
: FOR\Vat : BCRDer ?

Example:

: FORM BCRD NORM

6.1.11 Set Numeric Data File Format (Remote Command Only)

This command changes the format of the data output. It specifies the format used for trace data
during data transfer across any remote port. REAL and ASCII formats will format trace data in the
current amplitude units. The format of state data cannot be changed. It is always in a machine
readable format only.

For corrected trace data (: TRACe[ : DATA] with parameter <t race_name>), REAL and ASCI|I
formats will provide trace data in the current amplitude units. INTeger format will provide trace
data in mdBm. The fastest mode is INTeger,32.

ASCII - Amplitude values are in amplitude units separated by commas. ASCII format requires
more memory than the binary formats. Handling large amounts of this type of data, takes more
time and storage space.

Integer,16 - Binary 16-bit integer values in internal units (dBm), in a definite length block.

Real,32 (or 64) - Binary 32-bit, or 64-bit, real values in amplitude units, in a finite length block.
Transfers of real data are done in a binary block format.

State Saved: Not saved in Instrument State.

Factory Preset
and *RST: Survives Preset but not power cycle. Powers up Real, 32

Remote Command:

: FORVat [ : TRACe] [ : DATA] ASQ i | | NTeger, 16| REAL, 32| REAL, 64
: FORVat [ : TRACe] [ : DATA] ?

Example:

- FORM REAL, 32
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6.2 Preset

Provides a convenient starting point for making most measurements.

Depends on the preset (user vs. factory) setting in the System keys. If the preset type is set to
Factory, pressing Preset results in an immediate instrument preset to the factory defaults. If it is set
to User, pressing Preset accesses a menu that allows you choose your preset settings from either the
factory default values or the settings you have previously defined as the User preset state.

SCPI Status Bits/
OPC Dependencies: Clears all pending OPC bits. The status byte is set to 0.

Factory Preset

and *RST: The following table describes the conditions, of the analyzer, established by

pressing Preset when the preset type is set to Factory. Coupled functions are
indicated by an asterisk (*). All coupled functions are in the auto-coupled mode
after a Preset is performed.

ADC Dither Off *

Annotation and graticule On

Attenuation 10dB *

Atten Step 2dB

Average Off

Average number 100

Avg/VBW Type Log Pwr *

Auto Swp Time Normal *

Auto Swp Typ DynRng *

Center frequency 13.255 GHz

CF Step 2.649 GHz

Coupled functions All set to AUTO

Detector Normal *

Display line Off

Display line level —25dBm

Ext Amp Gain 0dB

FFT/Span (Goal) 1*

Frequency offset 0 Hz

Freq Ref Int

Freq Ref 10 MHz

Gate Time 100 ms *
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Preset
Input Port RF
Log scale 10 dB/division
Marker Count On
Markers Off
Max Mixer Lvl —10 dBm
PhNoise Opt Fast Tune *
Pk Threshold -90 dBm
Presel Adjust 0 Hz
Ref level 0dBm
Reference Lvl Offset odB
Resolution BW 3 MHz *
RF Coupling AC
Scale Type Log
Signal Track Off
Span 26.49 GHz
Span/RBW Ratio 106 *
SRQ mask 40
Start Freq 10 MHz
Stop Freq 26.49 GHz
State registers unaffected
Sweep Cont
Sweep Time 66.24 ms *
Swp Type Swp *
Title Cleared
Trace 1 Clear-write
Trace 2 Blank, not cleared
Trace 3 Blank, not cleared
Trigger Free run
VBW/RBW 1.00000 *
Video BW 3 MHz *
Y Axis Units dBm
Remote Command:
: SYSt em PRESet
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The : SYSTem PRESet command sets instrument parameters to values dependent on the preset type
(Factory, User).

If : SYSTem PRESet : TYPE is set to USER then a user preset will be performed. This presets the
analyzer to a state saved by the user. See “Power On/Preset” on page 192. If preset type is FACTCRY
then preset does an immediate factory preset.

*RST
The * RST command performs a Factory Preset.
Example:

: SYST: PRES

6.2.1 User Preset

Restores the analyzer to a user defined state. The state was defined from the System menu when
the Power On/Preset function was selected and Save User Preset was pressed. If the you did not
save a user state, then the current power-up state is stored as the user preset file for use when
Preset is pressed.

Example:

: SYST: PRES: TYPE USER selects the user-preset mode.

6.2.2 Factory Preset

A full factory preset is executed so the instrument is returned to the factory default state. The
preset type can be set to Factory from the Power On/Preset function in the System menu.

Examples:

:SYST: PRES: TYPE FACT selects factory as the type of preset.
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6.3 Print

Initiates an output of the display data to the currently defined printer. The screen remains frozen
(no further sweeps are taken) until the data transfer to the printer is complete. Refer to the Print
Setup key description in this chapter for more information about the printer functions.

There must be a valid printer set up for the print function to work. The Getting Started Guide
includes additional printer installation information.

If you need to abort a print in progress, use the ESC (escape) key.
Remote Command:

: HOCPy[ : | Medi at e]

Example:

: HOCPY

6.3.1 Abort the Printout (Remote Command Only)
This command aborts the print that is currently in process.

Remote Command:

: HOCPy: ABCR

Example:

: HOCOP: ABCR
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6.4 Print Setup

Accesses the functions which specify a particular printer and control its output.

Remote Command:

There is no remote command for this key.

6.4.1 Printer Setup

Allows you to define your printer by selecting its printer language and color capability.

Supported printers are equipped with a parallel interface. (A supported printer is one that accepts
Printer Control Language Level 3 or 5). Your printer language can be found in its documentation or
in the specifications found on the manufacturer’'s web page.

= PCL3 printers include most HP DeskJet printers.

= PCL5 printers include most HP LaserJet printers.

The table below lists some current Hewlett-Packard O printers and their settings.

Printer Models Language Type Color Capable
HP DeskJet 310 PCL3 yes
HP DeskJet 320 PCL3 yes
HP DeskJet 400 PCL3 yes
HP DeskJet 670C, 672C, 680C, 682C PCL3 yes

HP DeskJet 720C, 722C

Windows only (not compatible)

HP DeskJet 600C, 660C, 670C, 680C, 690C

PCL3

yes

HP DeskJet 820C

Windows only (not compatible)

HP DeskJet 840C, 850C, 870C, 890C, 895C | PCL3 yes
HP DeskJet 935C, 970C PCL3 yes
HP DeskJet 1120C PCL3 yes
HP LaserJet 4L, 4P PCL5 no
HP LaserJdet 5, 5L, 5M, 5P, 5MP, 5N PCL5 no
HP LaserJet 6, 6L, 6M, 6P, 6MP PCL5 no
HP Professional Series 2500CM PCL3 yes
HP DesignJet 755CM PCL5 yes
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Remote Command:

There is no remote command for this key.

6.4.1.1 Language

Lets you define your printer language as a PCL3 (Deskjet) or PCL5 (Laserjet) printer.

State Saved: Persistent, survives Preset and power cycle, but not saved in Instrument State.
Factory Default: PCL3

Remote Command:

: HCCPy: DEVi ce: LANQuage PCL3| PCL5
: HCCPy: DEVi ce: LANQuage?

Example:

: HOCOP: DEV: LANG PCL5

6.4.1.2 Color Capable

Allows you to define whether you printer is color capable (Yes) or not (No).

NOTE Color Capable does not specify whether you want your printout in color. See “Color” on
page 188 for information.

State Saved: Persistent, survives Preset and power cycle, but not saved in Instrument State.

Remote Command:
: HCCPy: DEVi ce: CCLor NJ YES
: HCCPy: DEVi ce: CCLor ?

Example:

s HCCOP: DEV: GO YES

6.4.2 Orientation

Allows you to select either Portrait or Landscape printing. Landscape is not available with a PCL3
(Deskjet) printer.

State Saved: Persistent, survives Preset and power cycle, but not saved in Instrument State.

Factory Preset
and *RST: Portrait
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Remote Command:

: HOCPy: PACE: ORI ent at i on LANDscape| PORTr ai t
: HOCPy: PACE: (Rl ent ati on?

Example:

: HOCP: PAGE CRI LAND

6.4.2.1 Portrait

Selects Portrait orientation for the printouts from the analyzer.

Remote Command:

See “Orientation” on page 187.

Example:

» HOCOP: PAGE CRI PCRT

6.4.2.2 Landscape

Selects Landscape orientation for the printouts from the analyzer.

Remote Command:

See “Orientation” on page 187.

Example:

: HOCP: PAGE R LAND

6.4.3 Color

Allows you to select between color or black and white printing on color-capable printers. This key is
inactive (grayed out) if Color Capable is set to No, see page 187.

State Saved: Persistent, survives Preset and power cycle, but not saved in Instrument State.

Factory Preset
and *RST: Off

Remote Command:

s HOCPy: | MAGe: CCQLor [ : STATe] OFFf QN O 1
s HOCPy: | MAGe: CQLor [ : STATe] ?

Example:

:HOCP: | MAG CGOL ON
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6.4.4 Prints/Page

Selects the number of display prints per page when orientation is set to Portrait. The page will be
ejected after the selected number of prints has been printed.

NOTE For Landscape printing, Prints/Page is always set to 1.

State Saved: Persistent, survives Preset and power cycle, but not saved in Instrument State.

Factory Preset
and *RST: 1

Remote Command:

: HOCPy: PACE: PRINts <i nt eger >
: HOCPy: PACE: PRI Nt s?

Example:

» HOCOP: PAGE: PRIN 2

6.4.5 Eject Page

Ejects your printed page.

Remote Command:

: HCCPy: | TEM FFEed[ : | Mviedi at e]

Example:

: HCCP: | TEM FFE

Ejects the page if prints per page is set to 2 and only 1 print has completed. Otherwise the page
automatically ejects after the print is complete.
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6.5 Save

Saves analyzer states, traces, and screen data to a floppy (A:) drive or internal flash memory (C:)
drive, as configured by the File menu. For example, if you have configured the instrument to save a
trace to the C: drive, every time you press Save, it will save the current trace to a file with a new
default trace file name.

You must

first configure the save file Type, Format, Source, and Destination by using File, Save before pressing
the front-panel Save key. Pressing the front-panel Save key will then be the same as pressing File,
Save, Save Now.
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6.6 System

Accesses the System menu keys to control overall System functions. This is also the GPIB "LOCAL"
key. Pressing system after the analyzer has been placed in the remote GPIB mode returns it to the
local mode and enables front-panel control. During GPIB operation, "R' appears in the upper-right
corner of the display indicating the instrument is in remote mode. A" T", "L" or "S"' may appear
during remote operation, indicating talk, listen, or service request.

Remote Command:

There is no remote command for this key.

6.6.1 Show Errors

Enables a display of the error messages that have been reported to the front-panel error history
gueue, including the first time the message occurred, the last time, how many times, and the
message. The most recent error will appear at the top of the list. Once an error is detected, it
remains in the queue until cleared, even if the error no longer exists.

NOTE A continuous recurring error reappears in the queue even if it had been cleared.

Remote Command:
: SYSTem ERRor [ : NEXT] ?
*CLS

Example:
The SYSTemcommand queries the earliest entry to the error queue and then deletes that entry.

*CLSclears the entire error queue.

: SYST: ERR? returns <error nunber>, <"error string">, for example - 113, " Undefi ned
header".

6.6.1.1 Previous Page

Displays the previous page in the front-panel error history queue. This key is inactive (grayed out) if
there is no previous page.

6.6.1.2 Next Page

Displays the next page in the front-panel error history queue. This key is inactive (grayed out) if
there is no next page.
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6.6.1.3 Clear Error Queue

Clears the front-panel error queue.

6.6.2 Power On/Preset

Accesses keys to allow you to define the power on state and a user preset state for the instrument.

6.6.2.1 Power On

Determines the state of the analyzer when it is powered on. If Power On is set to Preset, the power on
state of the instrument is the same as it is after Preset is pressed. This may either be a factory
default state or a user defined state. Use the Power On/Preset menu function to change the setting of
the analyzer state which is recalled at power on.

If Power On is set to Last, then the instrument always returns to the state that it was in when it was
powered off. The setting (Last or Preset) of Power On is not changed by pressing Preset.

State Saved:  Survives Preset and power cycle, but not saved in Instrument State.

Remote Command:

: SYSTem PO\ TYPE PRESet | LAST
: SYSTem PON TYPE?

Example:

: SYST: PO\ TYPE LAST defines the power on type as the last state the analyzer was in before power
down.

6.6.2.2 Preset

Allows you to select what instrument state Preset will use when pressed. Choose between Factory
defined preset or a User defined preset. Pressing Preset, with Factory preset type selected, presets the
analyzer to the configuration originally set at the factory. Pressing Preset, with User preset type
selected, sets the analyzer to the settings defined by Save User Preset.

Remote Command:

: SYSTem PRESet : TYPE FACTory| USER
: SYSTem PRESet : TYPE?

Example:
. SYST: PRESET

:SYST: PRES: TYPE USER defines the type of preset as the user preset.
:SYST: PRES] : USER)] : SAVE saves the current state to be used as the preset user state.
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6.6.2.3 Save User Preset

Saves the current state of the analyzer into the User Preset state for recall upon Preset. After you
save a state here, you must go to the Preset (Factory User) key and select User in order to have this
state used as the preset state.

Remote Command:

: SYSTem PRESet [ : USER] : SAVE

Example:

: SYST: PRES: SAVE

6.6.3 Time/Date

Accesses the Time/Date function menu keys used to set and display the real-time clock.

Remote Command:

There is no remote command for this key.

6.6.3.1 Time/Date
Turns the display of the real-time clock on or off.
State Saved:  Survives Preset and power cycle, but not saved in Instrument State.

Factory Default: On (Restored by System, Restore Sys Defaults.)

Remote Command:
: DI SPl ay: ANNot at i on: CLOCK[ : STATe] ON OFF
: DI SPl ay: ANNot at i on: CLOCK[ : STATe] ?

Example:

D SP: ANNL CLOC ON

6.6.3.2 Date Format

Allows you to choose the display of the date from a month-day-year format to a day-month-year
format. It is set to a month-day-year format when the instrument System Defaults are restored.
Only affects display of date at the top of the screen, not in the file catalog.

State Saved:  Survives Preset and power cycle, but not saved in Instrument State.

Factory Default: MDY (Restored by System, Restore Sys Defaults.)

Remote Command:

: Dl SPl ay: ANNot at i on: CLOCk: DATE: FORVat MDY| DWY
: DI SPl ay: ANNot at i on: CLOCk: DATE: FOR\Vat ?
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Example:

: DI SP: AN\ CLCC: DATE: FORM DW

6.6.3.3 Set Time
Allows you to set the time of the real-time clock. Enter the time in 24 hour HHWSS format.
State Saved:  Survives Preset and power cycle, but not saved in Instrument State.
Default Terminator: none
Maximum Value:

Hour (HH) maximum value is 23.

Minute (MM maximum value is 59.

Second (SS) maximum value is 59.
Minimum Value:

Hour (HH) minimum value is 00.

Minute (MM minimum value is 00.

Second (SS) minimum value is 00.

Remote Command:

: SYSTem Tl ME <hour >, <m nut e>, <second>

: SYSTem Tl Me?

Example:

2 SYST: TI ME 12, 42, 00 Sets the clock to 12:42:00.

6.6.3.4 Adjust Time Setting (Remote Command Only)
Adjust the instruments internal time by the value entered.
Terminators: No units are allowed with the command.

Default Terminator seconds

Remote Command:

: SYSTem Tl ME: ADJust <seconds>

Example:

SYST: TI ME: ADJ 3600 will advance the time one hour.

SYST: Tl ME: ADJ - 86400 will back the date up one day, without changing the time of day (minutes or
seconds).
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6.6.3.5 Set Date
Allows you to set the date of the real-time clock. Enter the date in the YYYYMVDD format.

State Saved:  Survives Preset and power cycle, but not saved in Instrument State nor restored
by System, Restore Sys Defaults.

Maximum Value: Year (YYYY) maximum value is 9999

Month (M) maximum value is 12

Day maximum value is 31 (depending on the month)
Minimum Value: Year (YYYY) minimum value is 0000

Month (MV) minimum value is 01

Day minimum value is 01.

Remote Command:

: SYSTem DATE <year >, <nont h>, <day>
: SYSTem DATE?

Example:

: SYST: DATE 2000, 12, 24 Sets the date to December 24, 2000

6.6.4 Alignments

Accesses functions that control the automatic alignment of the instrument and load default values
for the alignment system.

6.6.4.1 Auto Align

Allows you to turn the instrument automatic alignment On or Off. or select Alert to be alerted that
alignments are needed.

= Off, the instrument won't initiate any alignments or alerts.

= Alert, a 3 degree (Celsius) temperature change or a time span of 24 hours since the last
alignment will trigger an alert that alignments need to be done, but no alignments will be
performed without user input.

= On, the instrument behaves like the Alert, but will automatically perform a full alignment when
it is needed. The instrument will stop any measurement currently in process, perform the full
alignment, then restart the measurement from the beginning (similar to pressing Restart). Also
see “Align All Now” on page 196.

State Saved:  Survives Preset and power cycle, but not saved in Instrument State.

Factory Default: On (Restored by System, Restore Sys Defaults.)

Remote Command:

: CALi brati on: AUTO OFF| ON| ALERt
: CALi brati on: AUTO?
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Example:

. CAL: AUTO ON

6.6.4.2 Align All Now

Immediately executes an alignment cycle of all the subsystems (Align RF, Align IF, Align ADC, and Align
Current Sysgain). The instrument will stop any measurement currently underway, perform the full
alignment, then restart the measurement from the beginning (similar to pressing the Restart key).
All other operations are stopped and the alignments will be visible on the display.

NOTE Connect a cable between the rear-panel connector AMPTD REF QUT to the
front-panel | NPUT connector before executing. The alignment will fail if the cable is
not connected.

Remote Command:

: CALi bration[: ALL] Performs a full alignment.

The following three commands perform a full alignment and return a number indicating the success
of the alignment. A zero is returned if the alignment is successful. A one is returned if any part of
the alignment fails.

:CALi bration[:ALL]?
*CAL?

*TST?

Example:

: CAL?

The query performs a full alignment and returns a number indicating the success of the alignment.
A zero is returned if the alignment is successful.

6.6.4.3 Align Subsys

Accesses keys that enable you to activate a partial alignment.

6.6.4.3.1 Align RF Activates an alignment on the RF circuitry.

Remote Command:
:CALi bration: RF

: CALi bration: RF?
Example:

The query performs the alignment and returns a zero if the alignment is successful.

: CAL: RF?

196 Chapter 6



System Keys
System

6.6.4.3.2 Align IF Activates an alignment on the IF circuitry.

Remote Command:
:CALi bration: | F
:CALi bration: | F?
Example:

The query performs the alignment and returns a zero if the alignment is successful.
tCAL:I I F?

6.6.4.3.3 Align ADC Activates an alignment on the ADC circuitry.

Remote Command:
: CALi brati on: ADC
: CALi br ati on: ADC?
Example:

The query performs the alignment and returns a zero if the alignment is successful.

: CAL: ADC

6.6.4.3.4 Align Current IF Flatness Activates an alignment of the current IF flatness.

Remote Command:

: CALi bration: FLATness: | F
: CALi br ati on: FLATness: | F?

Example:

The query performs the alignment and returns a zero if the alignment is successful.
:CAL: FLAT: I F

6.6.4.3.5 Align Current SysGain Activates a fine-tuning adjustment of the system gain.

Remote Command:

: CALi bration: GAI N CSYSt em
: CALi brati on: GAI N CSYSt en?

Example:

The query performs the alignment and returns a zero if the alignment is successful.
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: CAL: GAI N CSYS

6.6.4.4 Restore Align Defaults

Loads the default values for the alignment system, turns on the frequency corrections, and resets
the timebase to the factory values. Align All Now must be executed 3 times after pressing Restore Align
Defaults to meet specifications.

Remote Command:

: CALi br at i on: DATA: DEFaul t

Example:

. CAL: DATA: DEF

6.6.5 Config /O

Accesses the keys and menus that enable you to identify and change the current GPIB address and
LAN settings.

6.6.5.1 GPIB Address

Shows the current GPIB address and allows you to change this value using the numeric keyboard.
The new value is displayed in the active function area. The knob and step keys are not active for
this function.

State Saved:  Survives Preset and power cycle, but not saved in Instrument State.
Factory Default: 18 (Reset by System, Restore Sys Defaults.)
Maximum Value: 30

Minimum Value: 0

Remote Command:

: SYSTem COMMUNI cat e: GPI B[ : SELF] : ADDRess <i nt eger >
: SYSTem COWMuNi cat e: GPI B[ : SELF] : ADDRess?

Example:

: SYST: COW GPI B: ADDR 20

6.6.5.2 IP Address

Allows you to set the IP (internet protocol) address, domain name and node (host) name for the
instrument. The IP address of the instrument can be changed by entering a numeric address
composed of numbers and decimal points. Press ENTER to complete the entry.

State Saved:  Survives Preset and power cycle, but not saved in Instrument State.

198 Chapter 6



System Keys
System

Factory Default: 199.199.199.199 (Not reset by System, Restore Sys Defaults.)

Remote Command:

: SYSTem COMWMIni cat e: LAN : SELF] : | P <stri ng>
: SYSTem COMMuni cat e: LAN : SELF] : | P?

Example:

: SYST: COW LAN | P "150. 222. 50. 52 nypsa"
Sets the IP address to 150.222.50.52 and sets the host name to mypsa.

6.6.5.3 Host Name

Allows you to set the host name for LAN identification. Pressing this key activates the alpha editor
so you can change the host name. Press ENTER to complete the entry.

State Saved:  Survives Preset and power cycle, but not saved in Instrument State.

Factory Default: aaaa (Not reset by System, Restore Sys Defaults.)

Remote Command:

See above command: SYSTem COMnNI cat e: LAN : SELF]: | P <stri ng>

Example:

: SYST: COW LAN | P "150. 222. 50. 52 nypsa"
Sets the IP address to 150.222.50.52 and sets the host name to mypsa.

6.6.5.4 Host ID (Remote Command Only)

Allows you to query the host ID remotely. The current value of the host ID can be viewed on the
display by pressing System, Show System.

State Saved:  Survives Preset and power cycle, but not saved in Instrument State.

Factory Default: default is unique to your instrument (Not reset by System, Restore Sys Defaults.)

Remote Command:

: SYSTem H D?

Example:

The host ID cannot be set remotely, it can only be queried.
: SYST: H D?
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6.6.5.5 SCPILAN

Accesses keys to enable SCPI functionality over LAN. There are a number of different ways to send
SCPI remote commands to the instrument over the LAN. It can be a problem to have multiple users
simultaneously accessing the instrument over the LAN. These keys allow you to limit that
somewhat by disabling the telnet socket and/or SICL capability.

6.6.5.5.1 SCPI Telnet
Turns on/off the SCPI LAN telnet capability allowing you to limit SCPI access over LAN via telnet.
State Saved:  Survives Preset and power cycle, but not saved in Instrument State.

Factory Default: On (Reset by System, Restore Sys Defaults.)

Remote Command:

: SYSTem COWUNI cat e: LAN SCPI : TELNet : ENABl e OFF| ONJ 0] 1
: SYSTem COWINI cat e: LAN SCPI : TELNet : ENABl e?

Example:

: SYST: COMWM LAN SCPI : TELN ENAB ON

6.6.5.5.2 SCPI Socket

Turns on/off the capability of establishing Socket LAN sessions. This allows you to limit SCPI
access over LAN via socket sessions.

State Saved:  Survives Preset and power cycle, but not saved in Instrument State.

Factory Default: On (Reset by System, Restore Sys Defaults.)

Remote Command:

: SYSTem COWMUNI cat e: LAN SCPI : SOCKet : ENABl e OFF| ONJ 0] 1
: SYSTem COWMINI cat e: LAN SCPI : SOCKet : ENABI e?

Example:

: SYST: COMWM LAN SCPI : SOCK: ENAB ON

6.6.5.5.3 SICL Server

Turns on/off the SICL server capability allowing you to limit SCPI access over LAN via the SICL
server.

State Saved:  Survives Preset and power cycle, but not saved in Instrument State.

Factory Default: On (Reset by System, Restore Sys Defaults.)
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Remote Command:

: SYSTem COMMuNi cat e: LAN SCPI : SICL: ENABl e OFF| ONJ 0] 1
: SYSTem COWINI cat e: LAN: SCPI : Sl CL: ENABI e?

Example:

: SYST: COW LAN: SCPI : SI CL: ENAB ON

6.6.6 Show System

Displays the number and description of the options installed in your instrument. It also displays the
instrument model number, product number, serial number, ethernet address, host ID, firmware
revision, revision date, options, and system statistics.

Remote Command:

*1 DN?

Returns four fields separated by commas:

Manufacturer

< Model

« Serial number

< Firmware version

Example of returned string: Agi | ent Technol ogi es, E4440A, US00000123, A 01. 01

Example:

:*1 DN?

6.6.7 Show Hdwr

Gives detailed information about the hardware installed on your instrument.

Remote Command:
: SYSTem CPTi ons?
*OPT?

Returns a string of all the installed instrument options. It is a comma separated list such as:
BAC,BAH.

Example:

C*COPT
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6.6.8 Color Palette

Accesses the Color Palette menu keys that set the display screen attributes.

State Saved: Not saved in Instrument State, survives Preset, but not a power cycle.
Factory Default: Default

Remote Command:

There is no remote command for this key.

6.6.8.1 Default

Selects the factory default color palette.

6.6.8.2 Vision Impair 1

Selects a special color scheme to accommodate color-deficient vision problems.

6.6.8.3 Vision Impair 2

Selects a special color scheme to accommodate color-deficient vision problems.

6.6.8.4 Optical Filter

Selects a special color scheme to accommodate protective goggles while viewing lasers.

6.6.8.5 Monochrome

Sets the color palette to single-color mode.

6.6.9 Restore Sys Defaults

Resets all the instrument settings including the “persistent” state variables to their defaults.
Persistent values are things such as the auto alignment setting that are unaffected by a power cycle
or a preset.

Remote Command:

: SYSTem PRESet : PERS st ent

Example:

: SYST: PRES: PERS
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6.6.10 Licensing

Menu that will allow future measurement personality options to be installed in your analyzer.

6.6.11 Service

These functions are only used for servicing your analyzer. A password is required to access them.
Refer to the Service Guide for more information.

6.6.12 Power On Elapsed Time (Remote Command Only)

Returns the number of seconds that have elapsed since the instrument was turned on for the very
first time.

Remote Command:

: SYSTem PON: ETI Me?

Example:

: SYST: PON: ETI M?
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“SCPI Language Basics” on page 206.

“Programming in C Using VTL” on page 212.
“Overview of the GPIB Bus” on page 219.

“Using the LAN to Control the Analyzer” on page 221.
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SCPI Language Basics

This section is not intended to teach you everything about the SCPI (Standard Commands
for Programmable Instruments) programming language. The SCPI Consortium or IEEE
can provide that level of detailed information.

Topics covered in this chapter include:

“Creating Valid Commands” on page 207.

“Command Keywords and Syntax” on page 206.

“Special Characters in Commands” on page 207.

“Parameters in Commands” on page 209.
For more information refer to:

IEEE Standard 488.1-1987, IEEE Standard Digital Interface for Programmable
Instrumentation. New York, NY, 1998.

IEEE Standard 488.2-1987, IEEE Standard Codes, Formats, Protocols and Comment
Commands for Use with ANSI/IEEE Std488.1-1987. New York, NY, 1998.

Command Keywords and Syntax

A typical command is made up of keywords set off by colons. The keywords are followed by
parameters that can be followed by optional units.

Example: SENSe: FREQuency: STARt 1.5 MZ

The instrument does not distinguish between upper and lower case letters. In the
documentation, upper case letters indicate the short form of the keyword. The lower case
letters, indicate the long form of the keyword. Either form may be used in the command.

Example: Sens:Freq:Star 1.5 mhz
is the same as SENSE: FREQ start 1.5 MHz

NOTE The command SENS: FREQU: STAR is not valid because FREQU is neither
the short, nor the long form of the command. Only the short and long
forms of the keywords are allowed in valid commands.
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Creating Valid Commands

Commands are not case sensitive and there are often many different ways of writing a
particular command. These are examples of valid commands for a given command syntax:

Command Syntax Sample Valid Commands

[ SENSe: ] BANDw dt h[: RESol ution] <freq> The following sample commands are all

identical. They will all cause the same result.

= Sense: Band: Res 1700

= BANDWDTH RESQLUTI ON 1. 7e3
= sens:band 1. 7KHZ

= SENS: band 1. 7E3Hz

= band 1. 7TkHz

= bandwi dt h: RES 1. 7e3Hz

MEASur e: SPECE runj n] ? = MEAS: SPEC?

= Meas: spec?
= meas: spec3?

The number 3 in the last meas example causes
it to return different results then the commands
above it. See the command description for more
information.

[ : SENSe] : DETect or [ : FUNCt i on] -
NEGat i ve| PCSi ti ve| SAMPI e

DET: FUNC neg
e Detector: Func Pos

I N Ti at e: GONTi nuous ON| GFF| 1] 0 The sample commands below are identical.

= INT: GONT ON

e jnit:continuous 1

Special Characters in Commands

Special

Character

Meaning

Example

A vertical stroke between
parameters indicates
alternative choices. The
effect of the command is
different depending on

which parameter is selected.

Command:
TR ger : SOURce
EXTer nal | | NTernal | LI NE

The choices are external,
internal, and line.
Ex: TRI G SOURCE | NT

is one possible command
choice.
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Special .
Character Meaning Example
A vertical stroke between Command:
keywords indicates SENSe: BANDwi dt h| BW Dt h:
identical effects exist for CFFSet
ngr:]rrlf:m?sg;i-{)?\z the Two identical commands are:
same for either keyword Ex1: SENSE: BW DT+ GFFSET
yword. Ex2: SENSE: BAND: OFFSET
Only one of these keywords
is used at a time.
[] keywords in square Command:
brackets are optional [ SENSe: ] BANDw dt h[ : RESol u
when composing the tion]: AUTO
command. These implied .
. The following commands are
keywords will be executed . . .
. . all valid and have identical
even if they are omitted. )
effects:
Ex1: bandwi dt h: aut o
Ex2: band: resol uti on: auto
Ex3: sense: bandwi dt h: aut o
<> Angle brackets around a Command:
word, or words, indicates SENS: FREQ <fr eqg>
they are _not to be used In this command example the
literally in the command.
word <freg> should be
They represent the needed
. replaced by an actual
item.
frequency.
Ex: SENS: FREQ 9. 7TMHz.
{1} Parameters in braces can Command:

optionally be used in the
command either not at all,
once, or several times.

MEASur e: BW <freg>{, | evel }

A valid command is:
neas: BW6 M+, 3dB, 60dB
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Parameters in Commands

There are four basic types of parameters: booleans, keywords, variables and arbitrary
block program data.

OFF]ON]O0]1
(Boolean)

keyword

Units

Variable

This is a two state boolean-type parameter. The numeric value 0 is
equivalent to OFF. Any numeric value other than 0 is equivalent to ON.
The numeric values of 0 or 1 are commonly used in the command instead
of OFF or ON. Queries of the parameter always return a numeric value of
Oorl.

The keywords that are allowed for a particular command are defined in
the command syntax description.

Numeric variables may include units. The valid units for a command
depend on the variable type being used. See the following variable
descriptions. The indicated default units will be used if no units are sent.
Units can follow the numerical value with, or without, a space.

A variable can be entered in exponential format as well as standard
numeric format. The appropriate range of the variable and its optional
units are defined in the command description.

The following keywords may also be used in commands, but not all
commands allow keyword variables.

= DEFault - resets the parameter to its default value.

e UP - increments the parameter.

= DOWN - decrements the parameter.

= MINimum - sets the parameter to the smallest possible value.
= MAXimum - sets the parameter to the largest possible value.

The numeric value for the function’s MINimum, MAXimum, or DEFault
can be queried by adding the keyword to the command in its query form.
The keyword must be entered following the question mark.

Example query: SENSE: FREQ CENTER? MAX

Variable Parameters

<freg>
<bandwidth>

<time>
<seconds>

<voltage>

Is a positive rational number followed by optional units. The default unitis
Hz. Acceptable units include: HZ, KHZ, MHZ, GHZ.

Is a rational number followed by optional units. The default units are
seconds. Acceptable units include: S, MS, US.

Is a rational number followed by optional units. The default units are V.
Acceptable units include: Volts, V, MV, UV.
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<power>
<ampl>

<rel_power>
<rel_ampl>

<angle>
<degrees>

<integer>
<percent>

<string>

Is a rational number followed by optional units. The default units are
dBm. Acceptable units include: DBM, DBMV, W.

Is a positive rational number followed by optional units. The default units
are dB. Acceptable units include: DB.

Is a rational number followed by optional units. The default units are
degrees. Acceptable units include: DEG, RAD.

An integer value has no units.
Is a rational number between 0 and 100, with no units.

Is a series of alpha numeric characters.

Block Program Data

Some parameters consist of a block of data. Block data There are a few standard types of
block data. Arbitrary blocks of program data can also be used.

<trace>

<bit_pattern>

Is an array of rational numbers corresponding to displayed trace data. The
default uses “display units” with 600 trace points with amplitudes from 0
to 1024. See FORMat:DATA for information about available data formats.

A SCPI command often refers to a block of current trace data with a
variable name such as: Tracel, TRACEZ2, or trace3, depending on which
trace is being accessed.

Specifies a series of bits rather than a numeric value. The bit series is the
binary representation of a numeric value. There are no units.

Bit patterns are most often specified as hexadecimal numbers, though
octal, binary or decimal numbers may also be used. In the SCPI language
these numbers are specified as:

= Hexadecimal, #Hdddd or #hdddd where ‘d’ represents a hexadecimal
digitOto9,oratof.

= Qctal, #0dddddd or #odddddd where ‘d’ represents an octal digit 0 to 7.

= Binary, #Bdddddddddddddddd or #bdddddddddddddddd where ‘d’
represents a 1 or O.

<arbitrary block data> Consists of a block of data bytes. The first information sent in the

block is an ASCII header beginning with #. The header can be used to
determine how many bytes are in the data block. There are no units.

For example, suppose the header is #512320.

= The first digit in the header (5) tells you how many additional
digits/bytes there are in the header.

= The 12320 means 12 thousand, 3 hundred, 20 data bytes follow the
header.
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= Divide this number of bytes by your current data format (bytes/point),
either 8 (for real64), or 4 (for real32). For this example, if you're using
real64 then there are 1540 points in the block.
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Programming in C Using VTL

The programming examples that are provided are written using the C programming
language and the Agilent VTL (VISA transition library). This section includes some basic
information about programming in the C language. Note that some of this information
may not be relevant to your particular application. (For example, if you are not using VXI
instruments, the VXI references will not be relevant).

Refer to your C programming language documentation for more details. (This information
is taken from the manual “VISA Transition Library”, part number E2090-90026.) The
following topics are included:

“Typical Example Program Contents” on page 212.
“Linking to VTL Libraries” on page 213.

“Compiling and Linking a VTL Program” on page 213.
“Example Program” on page 214.

“Including the VISA Declarations File” on page 215.
“Opening a Session” on page 215.

“Device Sessions” on page 216.

“Addressing a Session” on page 217.

“Closing a Session” on page 218.

Typical Example Program Contents
The following is a summary of the VTL function calls used in the example programs.

visa. h This file is included at the beginning of the file to provide the function
prototypes and constants defined by VTL.

Vi Sessi on The Vi Sessi on is a VTL data type. Each object that will establish a
communication channel must be defined as Vi Sessi on.

vi OpenDef aul t RM You must first open a session with the default resource manager with
the vi OpenDef aul t RMfunction. This function will initialize the default
resource manager and return a pointer to that resource manager session.

vi Open This function establishes a communication channel with the device
specified. A session identifier that can be used with other VTL functions is
returned. This call must be made for each device you will be using.

vi Printf

vi Scanf These are the VTL formatted 1/O functions that are patterned after those
used in the C programming language. The vi Pri nt f call sends the IEEE
488.2 * RST command to the instrument and puts it in a known state. The
vi Printf call is used again to query for the device identification (* | DN?).
The vi Scanf call is then used to read the results.

vi d ose This function must be used to close each session. When you close a device

session, all data structures that had been allocated for the session will be
de-allocated. When you close the default manager session, all sessions
opened using the default manager session will be closed.
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Linking to VTL Libraries
Your application must link to one of the VTL import libraries:
32-bit Version:
C: \ VXI PNP\ W N95\ LI B\ MSC\ VI SA32. LI B for Microsoft compilers
C: \ VXI PNP\ W NO5\ LI B\ BC\ VI SA32. LI B for Borland compilers
16-bit Version:
C.\ VXI PNP\ W N\ LI B\ MSC\ VI SA. LI B for Microsoft compilers
C: \ VXI PNP\ W N\ LI B\ BC\ VI SA. LI B for Borland compilers

See the following section, “Compiling and Linking a VTL Program” for information on how
to use the VTL run-time libraries.

Compiling and Linking a VTL Program

32-bit Applications

The following is a summary of important compiler-specific considerations for several
C/C++ compiler products when developing WIN32 applications.

For Microsoft Visual C++ version 2.0 compilers:
e SelectProject | Update Al Dependenci es from the menu.

e Select Project | Settings from the menu. Click on the C/ C++ button. Select Code
Generati on from the Use Run-Ti me Li brari es list box. VTL requires these
definitions for WIN32. Click on OK to close the dialog boxes.

e Select Project | Settings from the menu. Click on the Li nk button and add
vi sa32.li btothe Obj ect / Library Mdul es list box. Optionally, you may add the
library directly to your project file. Click on OK to close the dialog boxes.

= You may wish to add the include file and library file search paths. They are set by doing
the following:

Select Tool s | Opti ons from the menu.

Click on the Di r ect or i es button to set the include file path.

Select I ncl ude Fil es from the Show Di rectori es For list box.

Click on the Add button and type in the following: C: \ VXI PNP\ W N95\ | NCLUDE
Select Li brary Fil es from the Show Di rectori es For list box.

Click on the Add button and type in the following: C: \ VXI PNP\ W NO5\ LI B\ MsC

o g A~ w N kE

For Borland C++ version 4.0 compilers:

< You may wish to add the include file and library file search paths. They are set under
the ptions | Proj ect menu selection. Double click on D rect ori es from the Topi cs
list box and add the following:
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C \ VXl PNP\ W N95\ | NCLUDE
C\VXI PNP\ WNO5\ LI B\ BC
16-bit Applications

The following is a summary of important compiler-specific considerations for the Windows
compiler.

For Microsoft Visual C++ version 1.5:
« To set the memory model, do the following:
1. Select Options | Project.
2. Click on the Conpi | er button, then select Menory Model from the Cat egory list.
3. Click on the Mbdel list arrow to display the model options, and select Lar ge.
4. Click on OK to close the Conpi | er dialog box.

< You may wish to add the include file and library file search paths. They are set under
the Options | Directories menu selection:

C\ VXI PNPA W N\ I NCLUDE
C\VXIPNPA\WN LI B\ M5C

Otherwise, the library and include files should be explicitly specified in the project file.

Example Program

This example program queries a GPIB device for an identification string and prints the
results. Note that you must change the address.

/*idn.c - programfil ename */
#i ncl ude "vi sa. h"

#i ncl ude <stdi o. h>

void main ()

{

/*Qpen session to GPIB device at address 18 */

Vi OpenDef aul t RM ( &def aul t RM ;

Vi Open (defaultRM GPIBO::18::INSTR', VI _NULL,
VI _NULL, &vi);

[*Initialize device */
viPrintf (vi, "*RST\n");

/*Send an *IDN? string to the device */
printf (vi, "*IDN?\n");

/*Read results */
vi Scanf (vi, "%", &buf);

/*Print results */
printf ("lInstrument identification string: %\n", buf);

/* Cl ose sessions */
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vi Cl ose (vi);
vi Cl ose (defaultRM;

Including the VISA Declarations File

For C and C++ programs, you must include the vi sa. h header file at the beginning of
every file that contains VTL function calls:

#i ncl ude "vi sa. h"

This header file contains the VISA function prototypes and the definitions for all VISA
constants and error codes. The vi sa. h header file includes the vi sat ype. h header file.

The vi sat ype. h header file defines most of the VISA types. The VISA types are used
throughout VTL to specify data types used in the functions. For example, the

vi QpenDef aul t RMfunction requires a pointer to a parameter of type Vi Sessi on. If you
find Vi Sessi on in the vi sat ype. h header file, you will find that Vi Sessi on is eventually
typed as an unsigned long.

Opening a Session

A session is a channel of communication. Sessions must first be opened on the default
resource manager, and then for each device you will be using. The following is a summary
of sessions that can be opened:

< A resource manager session is used to initialize the VISA system. It is a parent
session that knows about all the opened sessions. A resource manager session must be
opened before any other session can be opened.

= A device session is used to communicate with a device on an interface. A device
session must be opened for each device you will be using. When you use a device session
you can communicate without worrying about the type of interface to which it is
connected. This insulation makes applications more robust and portable across
interfaces. Typically a device is an instrument, but could be a computer, a plotter, or a
printer.

NOTE All devices that you will be using need to be connected and in working
condition prior to the first VTL function call (vi QpenDef aul t RM. The
system is configured only on the first vi QpenDef aul t RMper process.
Therefore, if vi QoenDef aul t RMis called without devices connected and
then called again when devices are connected, the devices will not be
recognized. You must close ALL resource manager sessions and re-open
with all devices connected and in working condition.
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Device Sessions

There are two parts to opening a communications session with a specific device. First you
must open a session to the default resource manager with the vi GpenDef aul t RMfunction.
The first call to this function initializes the default resource manager and returns a session
to that resource manager session. You only need to open the default manager session once.
However, subsequent calls to vi QpenDef aul t RMreturns a session to a unique session to
the same default resource manager resource.

Next, you open a session with a specific device with the vi Qpen function. This function
uses the session returned from vi QpenDef aul t RMand returns its own session to identify
the device session. The following shows the function syntax:

viOpenDefaultRM (sesn);
viOpen (sesn, rsrcName, accessMode, timeout, vi);

The session returned from vi QpenDef aul t RMmust be used in the sesn parameter of the
vi Qpen function. The vi pen function then uses that session and the device address
specified in the rsrcName parameter to open a device session. The vi parameter in vi Gpen
returns a session identifier that can be used with other VTL functions.

Your program may have several sessions open at the same time by creating multiple
session identifiers by calling the vi Qpoen function multiple times.

The following summarizes the parameters in the previous function calls:

sesn This is a session returned from the vi QpenDef aul t RMfunction that
identifies the resource manager session.

rsrcName This is a unique symbolic name of the device (device address).
accessMode This parameter is not used for VTL. Use VI_NULL.
timeout This parameter is not used for VTL. Use VI_NULL.

Vi This is a pointer to the session identifier for this particular device session.
This pointer will be used to identify this device session when using other
VTL functions.

The following is an example of opening sessions with a GPIB multimeter and a GPIB-VXI
scanner:

Vi Sessi on defaul tRM dmm scanner;

vi OpenDef aul t RM &def aul t RM) ;

vi Open (defaul tRM "GPIBO::22::1NSTR', VI _NULL,
VI _NULL, &dmm);

vi Open (defaultRM "GPIB-VXI0::24::INSTR', VI _NULL,
VI _NULL, &scanner);

vi O ose (scanner);
vi Cl ose (dnmm;
vi O ose(defaul tRM ;
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The above function first opens a session with the default resource manager. The session
returned from the resource manager and a device address is then used to open a session
with the GPIB device at address 22. That session will now be identified as dmm when
using other VTL functions. The session returned from the resource manager is then used
again with another device address to open a session with the GPIB-VXI device at primary
address 9 and VXI logical address 24. That session will now be identified as scanner when
using other VTL functions. See the following section for information on addressing
particular devices.

Addressing a Session

As seen in the previous section, the rsrcName parameter in the vi Qpen function is used to
identify a specific device. This parameter is made up of the VTL interface name and the
device address. The interface name is determined when you run the VTL Configuration
Utility. This name is usually the interface type followed by a number. The following table
illustrates the format of the rsrcName for the different interface types:

Interface Syntax

VXI VXI [board]::VXI logical address[::INSTR]

GPIB-VXI GPIB-VXI [board]::VXI logical address[::INSTR]

GPIB GPIB [board]::primary address[::secondary address][::INSTR]

The following describes the parameters used above:

board This optional parameter is used if you have more than one interface of the
same type. The default value for board is 0.

VSI logical

address This is the logical address of the VXI instrument.

primary

address This is the primary address of the GPIB device.

secondary

address This optional parameter is the secondary address of the GPIB device. If no
secondary address is specified, none is assumed.

INSTR This is an optional parameter that indicates that you are communicating
with a resource that is of type INSTR, meaning instrument.

NOTE If you want to be compatible with future releases of VTL and VISA, you

must include the INSTR parameter in the syntax.

The following are examples of valid symbolic names:
X10::24::INSTR Device at VXI logical address 24 that is of VISA type INSTR.
VXI12::128 Device at VXI logical address 128, in the third VXI system (VXI12).
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GPIB-VXI10::24 A VXI device at logical address 24. This VXI device is connected via a
GPIB-VXI command module.

GPIBO0::7::0 A GPIB device at primary address 7 and secondary address 0 on the GPIB
interface.

The following is an example of opening a device session with the GPIB device at primary
address23.

Vi Sessi on defaul tRM vi;

vi OpenDef aul t RM ( &def aul t RM ;
vi Open (defaultRM "GPIBO::23::1NSTR', VI _NULL, VI NULL, &vi);

vi O ose(vi);

vi Cl ose (defaultRM;

Closing a Session

The vi A ose function must be used to close each session. You can close the specific device
session, which will free all data structures that had been allocated for the session. If you
close the default resource manager session, all sessions opened using that resource
manager will be closed.

Since system resources are also used when searching for resources (vi Fi ndRsr c) or
waiting for events (vi Vi t OnEvent ), the vi A ose function needs to be called to free up find
lists and event contexts.
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Overview of the GPIB Bus

GPIB Instrument Nomenclature

An instrument that is part of a GPIB network is categorized as a listener, talker, or
controller, depending on its current function in the network.

Listener A listener is a device capable of receiving data or commands from other
instruments. Any number of instruments in the GPIB network can be
listeners simultaneously.

Talker A talker is a device capable of transmitting data or commands to other
instruments. To avoid confusion, a GPIB system allows only one device at
a time to be an active talker.

Controller A controller is an instrument, typically a computer, capable of managing
the various GPIB activities. Only one device at a time can be an active
controller.

GPIB Command Statements

Command statements form the nucleus of GPIB programming. They are understood by all
instruments in the network. When combined with the programming language codes, they
provide all management and data communication instructions for the system. Refer to the
your programming language manual and your computers 1/0O programming manual for
more information.

The seven fundamental command functions are as follows:

< An abort function that stops all listener/talker activity on the interface bus, and
prepares all instruments to receive a new command from the controller. Typically, this
is an initialization command used to place the bus in a known starting condition
(sometimes called: abort, abortio, reset, halt).

=< A remote function that causes an instrument to change from local control to remote
control. In remote control, the front panel keys are disabled except for the Local key and
the line power switch (sometimes called: remote, resume).

= A local lockout function, that can be used with the remote function, to disable the front
panel Local key. With the Local key disabled, only the controller (or a hard reset by the
line power switch) can restore local control (sometimes called: local lockout).

= A local function that is the complement to the remote command, causing an instrument
to return to local control with a fully enabled front panel (sometimes called: local,
resume).

= Aclear function that causes all GPIB instruments, or addressed instruments, to assume
a cleared condition. The definition of clear is unique for each instrument (sometimes
called: clear, reset, control, send).
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= An output function that is used to send function commands and data commands from
the controller to the addressed instrument (sometimes called: output, control, convert,
image, iobuffer, transfer).

< An enter function that is the complement of the output function and is used to transfer
data from the addressed instrument to the controller (sometimes called: enter, convert,
image, iobuffer, on timeout, set timeout, transfer).
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Using the LAN to Control the Analyzer

“Using ftp for File Transfers” on page 221.

“Using Telnet to Send Commands” on page 224.

“Using Socket LAN to Send Commands” on page 227.
“Using SICL LAN to Control the Analyzer” on page 228.
“Using HP/Agilent VEE Over Socket LAN” on page 235.
“Using a Java™ Applet Over Socket LAN” on page 236.
“Using a C Program Over Socket LAN” on page 241.
“General LAN Troubleshooting” on page 258.

Using ftp for File Transfers

File transfers can be done using the instrument LAN connection. For example, you can use
the ftp functionality to download instrument screen dumps to an external server.

A sample ftp session from a MSDOS window on your PC, might be:

1.

ftp 141. 88. 163. 118 (Enter your instrument IP address found/set from the front panel
by pressing System, Config I/0.)

. At the user name prompt enter: vsa

. At the password prompt enter: servi ce

You are now in the instrument / r ubi con directory and can get files from the analyzer.
The ftp commands in the following steps may not all be available from your controller.
Typing hel p at the prompt will show you the ftp commands that are available on your
system. Typing qui t will end your ftp session.

NOTE Do NOT delete files from this directory. Most of the files are required

for instrument operation, and for the operation of optional personality
modes.

N o g &

cd /userdir (changes to the directory where data files are saved)
| s (lists all the available files, | s -1 a shows file permissions)

bi n (changes to the binary file transfer mode)

get nyfil ename (<enter you file name> It is case sensitive.)

This will “get” (copy) your file. Remember that the file will be copied to whatever
location you were pointing to when you started the ftp process. Query your current
location by entering | cd . (include the period). Change that location by entering | cd
C \ny path\ nydi r (enter your path/directory location.)
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The Standard UNIX FTP Command:

Synopsis ftp [-g] [-i] [-n] [-v] [server-host] [-B DataSocketBufferSize]

Description The ft p command is used to transfer files using the File Transfer Protocol.
ft p transfers files over a network connection between a local machine and the remote

server - host .

Options and Parameters When ftp is invoked with a server-host specified, a connection
is opened immediately. Otherwise, ftp waits for user commands.

The following options are supported:

-g disables expansion of shell metacharacters in file and directory names

- disables prompts during multiple-file operations

-n disables automatic log-in
-V enables verbose output
-B specifies a new Dat aSocket Buf f er Si ze

server - host the name or address of the remote host.

Table 7-1 lists the available user commands.

Table 7-1 ft p Commands
Command Description
ascii Sets the file transfer type to ASCII.
binary Sets the file transfer type to binary.
bye Closes the connection to the host and exits ftp.

cd remote_directory

Sets the working directory on the host to remote_directory.

delete remote_file

Deletes remote_file or empty remote_directory.

dir
[remote_directory]

Lists the contents of the specified remote_directory. If
remote_directory is unspecified, the contents of the current
remote directory are listed.

get remote_file
[local_file]

Copies remote_file to local_file. If local_file is unspecified,
ftp uses the remote_file name as the local_file name.

help

Provides a list of ftp commands.

help command

Provides a brief description of command.

image

Sets the file transfer type to binary.

Icd [local_directory]

Sets the local working directory to local_directory.

Is
[remote_directory]

Lists the contents of the specified remote_directory. If the
remote_directory is unspecified, the contents of the current
remote directory are listed.
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Table 7-1 ft p Commands
Command Description
mget remote_file Copy remote_file to the local system. If local_file is
[local_file] unspecified, ftp uses the remote_file name as the local_file

name.

mput local_file Copies local_file to remote file. If remote_file is unspecified,
[remote_file] ftp uses the local_file name as the remote_file name.
put local file Copies local_file to remote file. If remote_file is unspecified,
[remote_file] ftp uses the local_file name as the remote_file name.
quit Closes the connection to the host and exits ftp.
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Using Telnet to Send Commands

Using telnet to send commands to your analyzer works in a similar way to communicating
over GPIB. You establish a connection with the analyzer, and then send or receive
information using SCPI commands.

NOTE If you need to control the bus using “device clear” or SRQ’s, you can use
SICL LAN. SICL LAN provides control of your analyzer via IEEE 488.2
GPIB over the LAN. See “Using SICL LAN to Control the Analyzer” on
page 228 in this chapter.

On unix or PC:

The syntax of the telnet command is:

tel net <IP address> <5023>

The initial telnet connection message will be displayed and then a SCPI> prompt. At the
SCPI prompt, simply enter the desired SCPI commands.

On a PC (with telnet gui that has host/port setting menu):

You would type at the dos prompt

t el net

Unix Telnet Example:

To connect to the instrument with host name aaa and port number 5023, enter the
following command:

tel net aaa 5023

When you connect to the instrument, it will display a welcome message and a command
prompt. The instrument is now ready to accept your SCPI commands. As you type SCPI
commands, query results appear on the next line. When you are done, break the telnet
connection using your escape character, and type qui t .

When the analyzer responds with the welcome message and the SCPI prompt, you can
immediately enter programming (SCPI) commands. Typical commands might be:

CALC; MARK: MODE PGS
CALC: MARK: MAX
CALC. MARK: X?

The small program above sets the analyzer to measure a signal amplitude by placing a
marker on the maximum point of the trace, and then querying the analyzer for the
amplitude of the marker.

You need to press Enter after typing in each command. After pressing Enter on the last
line in the example above, the analyzer returns the amplitude level of the marker to your
computer and displays it on the next line. For example, after typing CALC. MARK: MAX? and
pressing Enter, the computer could display:

+2. 50000000000E+010

224 Chapter 7



Programming Fundamentals
Using the LAN to Control the Analyzer

When you are done, close the telnet connection. Enter the escape character to get the telnet
prompt. The escape character (Ctrl and "]" in this example) does not print.

At the telnet prompt, type qui t or cl ose.

The telnet connection closes and you see your regular prompt.

Connection cl osed.

The following example shows a terminal screen using the example commands above.
Telnet Example:

Wl cone to at42

Agi | ent Technol ogi es, E4440A, USO00000005, PROTOTYPE

SCPI >cal c: mar k: node pos
SCPI >cal c: mar k: max

SCPI >cal c: mar k: x?

+2. 5000000000000000E+010
SCPI >

NOTE If your telnet connection is in a mode called "line-by-line," there is no
local echo. This means you will not be able to see the characters you are
typing on your computer’s display until after you press the Enter key.

To remedy this, you need to change your telnet connection to
"character-by-character" mode. This can be accomplished in most
systems by escaping out of telnet to the t el net > prompt and then
typing node char . If this does not work, consult your telnet program’s
documentation for how to change to "character-by-character" mode.

The Standard UNIX TELNET Command:
Synopsis tel net [host [port]]

Description Thetel net command is used to communicate with another host using the
TELNET protocol. When t el net is invoked with host or port arguments, a connection is
opened to host , and input is sent from the user to host .

Options and Parameters t el net operates in line-by-line mode or in character-at-a-time
mode. In line-by-line mode, typed text is first echoed on the screen. When the line is
completed by pressing the Enter key, the text line is then sent to host . In
character-at-a-time mode, text is echoed to the screen and sent to host as it is typed.

In some cases, if your telnet connection is in “line-by-line” mode, there is no local echo. This
means you will not be able to see the characters you are typing on your computer's display
until after you press the Enter key.
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To remedy this, you need to change your telnet connection to “character-by-character”
mode. This can be accomplished in most systems by escaping out of telnet to thet el net >
prompt and then typing node char. Consult your telnet program's documentation for how
to change to “character-by-character” mode.
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Using Socket LAN to Send Commands

Your analyzer implements a sockets Applications Programming Interface (API) compatible
with Berkeley sockets, Winsock, and other standard sockets APIs. You can write programs
using sockets to control your analyzer by sending SCPI commands to a socket connection
you create in your program. Refer to Using a Java™ Applet Over Socket LAN in this
chapter for example programs using sockets to control the analyzer.

Setting Up Your Analyzer for Socket Programming

Before you can use socket programming, you must identify your analyzer’s socket port
number. The default is 5025.

1. Press System, Config I/0, SCPI LAN, Socket Port.

2. Notice that the port number you will use for your socket connection to the analyzer is
5025.

NOTE LAN “device clear” capability has not been implemented in firmware
revision A.01.xx.
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Using SICL LAN to Control the Analyzer

SICL LAN is a LAN protocol using the Standard Instrument Control Library (SICL). It
provides control of your analyzer over the LAN, using a variety of computing platforms, 1/0O
interfaces, and operating systems. With SICL LAN, you control your remote analyzer over
the LAN with the same methods you use for a local analyzer connected directly to the
controller with the GPIB. More information about SICL LAN can be found in the HP
Standard Instrument Control Library user’s guide for HP-UX, part number E2091-90004.

Your analyzer implements a SICL LAN server. To control the analyzer, you need a SICL
LAN client application running on a computer or workstation that is connected to the
analyzer over a LAN. Typical applications implementing a SICL LAN client include

- HP/Agilent VEE
- HP/Agilent BASIC
< National Instrument's LabView with HP/Agilent VISA/SICL client drivers

NOTE The SICL LAN protocol is Agilent’s implementation of the VXI-11
Instrument Protocol, defined by the VXIbus Consortium working group.

At the time of the publication of this manual, National Instruments’
VISA does not support the VXI-11 Instrument Protocol. However,
future revisions of National Instruments VISA will support the VX-11
protocol. Contact National Instruments for their release date.

SICL LAN can be used with Windows 95, Windows 98, Windows NT, and HP-UX.
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Collecting SICL LAN Set-up Information

Before you set up your analyzer as a SICL LAN server, you will need to collect some
information about your VISA/SICL LAN client application. The “value” of the following
parameters can be found from the front panel System keys. They can then be used to set up
your VISA/SICL LAN client application:

Emulated GPIB

Name The GPIB name is the name given to a device used to communicate with
the analyzer. Your analyzer is shipped with gpi b7 as its GPIB name. The
GPIB name is the same as the remote SICL address.

Emulated GPIB

Logical Unit  The logical unit number is a unique integer assigned to the device to be
controlled using SICL LAN. Your analyzer is shipped with the logical unit
number set to 8.

Emulated GPIB

Address The emulated GPIB address (bus address) is assigned to the device to be
controlled using SICL LAN. The emulated GPIB address is automatically
set to be the same as the current GPIB address. The instrument is shipped
with the emulated GPIB address set to 18.

The SICL LAN server uses the GPIB name, GPIB logical unit number, and GPIB address
configuration on the SICL LAN client to communicate with the client. You must match
these parameters exactly (including case) when you set up the SICL LAN client and server.

Configuring Your Analyzer as a SICL LAN Server

After you have collected the required information from the SICL LAN client, perform the
following steps to set up your analyzer as a SICL LAN server:

1. ldentify the GPIB name.

Press System, Config 1/0, SICL Server, Emulated GPIB Name, and notice that it is gpi b7.
2. Notice that the Emulated GPIB Logical Unit is set to 8.
3. Notice that the Emulated GPIB Address is set the same as the GPIB address.

Configuring Your PC as a SICL LAN Client

The descriptions here are based on Agilent’s VISA revision G.02.02, model number 2094G.
A copy of Agilent’s VISA can be found on Agilent’s website:

http://ww tmagil ent.comtno/software/ Engli sh/HP_| O Li braries. htn

These descriptions assume a LAN connection between your computer and network
analyzer. They are not written for the GPIB to LAN gateway.

1. Install VISA revision G.02.02 or higher.

2. Run 1/O configuration.

3. Select LAN Client from the available interface types.
4

. Press Configure.
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5. Enter an interface name, such as lanl.

6. Enter a logical unit number, such as 7.

7. Select Okay.

8. Select VISA LAN Client from the available interface types.
9. Press Configure.

10.Enter a VISA interface name, such as GPIB1.

11.Enter the hostname or IP address of your analyzer in the hostname field, such as
my4440a.companyname.com

12.Enter a Remote SICL address, such as GPIB1.

13.Set the LAN interface to match the defined LAN client (lanl in this example).
14.Select OK.

15.Close 1/0 Configuration by selecting OK.

Controlling Your Analyzer with SICL LAN and HP/Agilent VEE

Before you can use SICL LAN with VEE, you need to set up VISA/SICL LAN I/O drivers
for use with your VEE application. Consult your VEE documentation for information how
to do this.

NOTE If you are using Agilent VEE and SICL LAN, the logical unit number is
limited to the range of 0-8.

The logical unit number is the same as the interface select code (ISC).
VEE reserves ISC values 9-18, and does not allow you to use them for
SICL/LAN communications with your analyzer. VEE also does not
allow any ISC values higher than 18.

After you have the VISA/SICL LAN 1/O drivers installed, perform the steps below to set up
VEE to control your analyzer:

1. On your computer or workstation, select | / J | nst runent Manager .
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Figure 7-1 I/O] Instrument Manager Menu
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2. Add a new GPIB device with an address of 7XX, where XX is the GPIB device address
from your analyzer.

Figure 7-2 Adding Your Analyzer as a VEE Device
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To send SCPI commands to the analyzer, select 1/O | Instrument Manager, and the GPIB

device just added. Select Direct 1/0. You can now type SCPI commands in the command
window, and they are sent over the LAN to your analyzer.

Figure 7-3 Sending SCPI Commands Directly to your Analyzer
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See the VEE example program for more details.

232

Chapter7



Programming Fundamentals
Using the LAN to Control the Analyzer

Controlling Your Analyzer with SICL LAN and Agilent BASIC for Windows

Before you can use Agilent BASIC for Windows with SICL LAN, you need to set up
VISA/SICL LAN 1/O drivers for use with your BASIC applications. Consult your BASIC
documentation for information how to do this.

To set up SICL LAN for BASIC, add the following statement to your AUTOST program (all
on a single line):

LQAD BIN "GPIBS; DEV | an[ anal yzer | P address]: @I B nane TIME 30 | SC 7"

Replace anal yzer | P address with the IP address of your analyzer, GPl P nane with the
GPIB name given to your analyzer, and 7 with the logical unit number.

For example, the following LQAD statement should be added to your AUTCST program for
the parameters listed below:

analyzer IP address 191.108.344.225

analyzer GPIB name inst0

logical unit number 7

timeout value (seconds) 30

LQAD statement (all on a single line)

LOAD BIN “GPIBS;DEV lan[191.108.344.225]:inst0 TIME 30 ISC 7”

Consult your BASIC documentation to learn how to load the SICL driver for BASIC.

After the SICL driver is loaded, you control your analyzer using commands such as the
following:

OUTPUT 718; "*| DN?"
ENTER 718; S$

where 18 is the device address for the analyzer.

See the BASIC example program in this chapter for more information.

Controlling Your Analyzer with SICL LAN and BASIC for UNIX (Rocky Mountain
BASIC)

Before you can use Rocky Mountain Basic (HPRMB) with SICL LAN, you will need to set
up the SICL LAN I/O drivers for HPRMB. Consult your system administrator for details.

Create a . r nbr c file in your root directory of your UNIX workstation with the following
entries:

SELECTI VE_OPEN=ON
Interface 8= "lan[anal yzer |P address]: GPl B nane"; NORVAL
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Replace anal yzer | P address with the IP address of your analyzer, and GPI B nane with
the GPIB name given to your analyzer. Also replace the “8” of | nt er f ace 8 with the logical
unit number. Consult your HPRMB documentation for the exact syntax.

After your SICL driver is configured correctly on your UNIX workstation, you control your
analyzer using commands such as the following:

OQUTPUT 818; "*I DN?"
ENTER 818; S$

where 18 is the device address for the analyzer.
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Using HP/Agilent VEE Over Socket LAN

To control your analyzer via socket LAN using VEE, click on the VEE menu titled "1/O."
Then select "To/From Socket" and position the 1/O object box on the screen. Fill in the
following fields:

Connect Port: 5025
Host Nane: <host nane>
Ti meout : 15

For faster troubleshooting, you may want to set the timeout to a smaller number. If the
hostname you enter doesn’t work, try using the IP address of your analyzer (example:
191. 108. 43. 5). Using the IP address rather than the hostname may also be faster. See
Figure 7-4 for an example of an VEE screen.

Figure 7-4 Sample VEE Screen
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Click on Ztart, and you're talking to the HP 871xE wvia LAN!
Note: you must enter the hostnsme or IP address in both To/From Socket objects.
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Using a Java™ Applet Over Socket LAN

The following example program demonstrates simple socket programming with Java. It is
written in Java programming language, and will compile with Java compilers versions 1.0

and above.

This program is on your documentation CD ROM that shipped with the product.

Example Using Java Over Socket LAN

This programming example (ScpiDemo.java) will compile with Java compilers versions 1.0

and above.

Example:

i nport java.aw.*;

i nport java.io.*;

i nport java.net.*;

i nport java.appl et. *;

/! This is a SCPl Denb to denonstrate how one can communi cate with the

/1 E4440A PSA with a JAVA capable browser. This is the

/1 NMain class for the SCPl Dempb. This applet will need Socks.class to

/1 support the I/O comrands and a Scpi Deno. htmi for a browser to |oad
/1 the applet.

/1 To use this applet, either conpile this applet with a Java conpiler

/1 or use the existing conpiled classes. copy Scpi Deno. cl ass,

/1 Socks.class and Scpi Deno. htm to a floppy. Insert the floppy into
/1l your instrunent. Load up a browser on your conputer and do the

/1 follow ng:

/1 1. Load this URL in your browser:
/1 ftp://<Your instrunent’s | P address or name>/int/ Scpi Deno. ht m
/1 2. There should be two text wi ndows show up in the browser:
/1 The top one is the SCPl response text area for any response
/1 com ng back fromthe instrument. The bottomone is for you
/1 to enter a SCPI comrand. Type in a SCPl command and hit enter.
/1 If the command expects a response, it will showup in the top
/1 w ndow.
public class Scpi Denmo extends java. appl et. Appl et inpl ements Runnabl e {

Thr ead responseThr ead;

Socks sck;

URL appl et Base;

TextField scpi Command = new Text Fi el d();

Text Area scpi Response = new Text Area( 10, 60);

Panel sout hPanel = new Panel ();

Panel p;

Il Initialize the applets
public void init() {

Set upSocket s();
Set upPanel s();
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/1 Set up font type for both panel s

Font font = new Font (" Ti mesRorman", Font.BOLD, 14);

scpi Response. set Font (font);

scpi Command. set Font (font) ;

scpi Response. appendText ("SCPI Deno Program Response nessages\n");

scpi Response. appendText (M--------- - - \n");

}

/1 This routine is called whenever the applet is actived
public void start() {

/1 Qpen the sockets if not already opened

sck. penSocket s() ;

/] Start a response thread

St art ResponseThread(true);

}

/!l This routine is called whenever the applet is out of scope
/1 i.e. mnize browser
public void stop() {

// dose all |ocal sockets

sck. d oseSocket s();

/1 Kl the response thread

St art ResponseThr ead(f al se);

}

[/l Action for sending out scpi comands
/1 This routine is called whenever a command i s received fromthe
/1 SCPI command panel .
publ i c bool ean action(Event evt, Chject what) {
// If this is the correct target
if (evt.target == scpi Command) {
/1 Get the scpi command
String str = scpi Command. get Text ();
/1 Send it out to the Scpi socket
sck. Scpi Wi teLi ne(str);
String tenpStr = str.tolLowerCase();
/1 If comrand str is "syst:err?", don't need to send anot her one.
if ( (tenpStr.indexCr("syst") == -1) ||
(tenpStr.indexCr("err") == -1) ) {
/!l Query for any error
sck. Scpi Wi teLine("syst:err?");
}

return true;

}

return fal se;

}

/] Start/Stop a Response thread to display the response strings
private void Start ResponseThread(bool ean start) {
if (start) {
/l Start a response thread
responseThread = new Thread(this);
responseThread. start();
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}

el se {
/1 Kill the response thread
responseThread = nul | ;

}

}

/'l Response thread runni ng
public void run() {

String str ="" /1 Initialize
/] dear the error queue before
[/l in case if there’s any error

while ( str.indexC("No error")

str to null

starting the thread
messages fromthe previous actions

=-1) {

sck. Scpi Wi teLine("syst:err?");
str = sck. Scpi ReadLi ne();

}
/] Start receiving response or error nessages
while(true) {

str = sck. Scpi ReadLi ne();

if (str !=null ) {

/1 If response nmessages is "No error", do no display it,
/] replace it with "CK" instead.
if ( str.equals("+0,\"No error\"") ) {
str = "XX';
}

/1 D splay any response nessages in the Response panel
scpi Response. appendText (str+"\n");

}

/1 Set up and open the SCPI sockets
private void SetupSockets() {
/1 Get server url
appl et Base = (URL) get CodeBase();
/1 Qpen the sockets
sck = new Socks(appl et Base) ;

}

/1 Set up the SCPI command and response panel s
private void SetupPanel s() {
/] Set up SCPI command panel
sout hPanel . set Layout (new Gri dLayout (1, 1));
p = new Panel ();
p. set Layout ( new Bor der Layout ());
p. add("West", new Label ("SCPI comrand:"));
p. add("Center", scpi Command);
sout hPanel . add(p) ;

/!l Set up the Response panel
set Layout (new Bor der Layout (2, 2));
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add("Center", scpi Response);
add(" Sout h", sout hPanel );

/1 Socks class is responsible for open/cl ose/read/wite operations
/1 fromthe predefined socket ports. For this exanple program
/1 the only port used is 5025 for the SCPl port.
cl ass Socks extends java. appl et. Appl et {
/1 Socket Info
/! To add a new socket, add a constant here, change MAX NUM CF SOCKETS
/1 then, edit the constructor for the new socket.
public final int SCPI=0;
private final int MAX NUM OF SOCKETS=1;

/1 Port nunber
/1 5025 is the dedicated port nunber for E4440A Scpi Port
private final int SCPI_PCRT = 5025;

/1 Socket info

private URL appl et Base;

private Socket[] sock = new Socket [ MMX NUM CF SOCKETS ;

private Datal nputStreani] sockln = new Dat al nput Streanf MAX NUM CF SOCKETS] ;
private PrintStreanf] sockQut = new Print Streanf MVAX NUM O~ SCCKETS] ;
private int[] port = new i nt[ MAX NUM OF SOCKETS];

private bool ean[] sockQpen = new bool ean[ MAX NUM OF SOCKETS] ;

/1 Constructor
Socks(URL appl et B)

{
appl et Base = appl et B;
/1 Set up for port array.
port[ SCPI] = SCPl _PCRT;
/!l Initialize the sock array
for (int i =0; i < MMXNUWMOF SOCKETS; i++ ) {
sock[i] = null;
socklin[i] = null;
sockQut[i] = null;
sockQpen[i] = fal se;
}
}

[ ***** Sockects open/cl ose routines
/1 Qpen the socket(s) if not already opened
public voi d CpenSocket s()

{
try {
/1 Qpen each socket if possible
for (int i =0; i < MMXNUMOF SOCKETS; i++ ) {
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if ( !'sockQpen[i] ) {
sock[i] = new Socket (appl et Base. get Host (), port[i]);
sockln[i] = new Datal nput Strean{sock[i].getlnputStrean());
sockQut[i] = new PrintStreamn(sock[i].getCQutputStrean());
if ( (sock[i] '=null) &% (socklin[i] '=null) &&
(sockQut[i] '=null) ) {
sockQpen[i] = true;

}
}
catch (I Cexception e) {
Systemout. println("Sock, Open Error "+e.get Message());

}
}

/1 A ose the socket(s) if opened
public void d oseSocket (int s)
{
try {
if ( sockQpen[s] == true ) {
/1l wite blank line to exit servers elegantly
sockQut[s].println();
sockQut[s]. flush();
sockln[s].cl ose();
sockQut[s].cl ose();
sock[s].close();
socken[s] = fal se;
}
}
catch (I Cexception e) {
Systemout. println("Sock, dose Error "+e.get Message());
}

}

/! dose all sockets
public void d oseSocket s()

{
for (int i=0; i < MAX_NUM CF SOCKETS; i++ ) {
d oseSocket (i);
}

}

/1 Return the status of the socket, open or cl ose.
publ i ¢ bool ean SockQpen(int s)

{
}

return sockQpen[s];

[ *xxxxxxxkxxxx Gocket |/ O routines.

[1*** | /Oroutines for SCPl socket
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// Wite an ASCI| string with carriage return to SCPl socket
public void Scpi WiteLine(String comrand)

{
if ( SockQpen(SCPI) ) {
sockQut [ SCPI ] . pri ntl n(command) ;
sockQut [ SCPI] . fl ush();
}
}

/! Read an ASCI| string, termnated with carriage return from SCPl socket
public String Scpi ReadLi ne()

{
try {
if ( Sock@pen(SCPl) ) {
return sockln[ SCPI]. readLi ne();
}
}
catch (1 Cexception e) {
Systemout.println("Scpi Read Line Error "+e.get Message());
}
return null;
}

// Read a byte from SCPI socket
publ i c byte Scpi ReadByt e()

{
try {
if ( SockCpen(SCPl) ) {
return sockln[ SCPI]. readByte();
}
}
catch (1 Cexception e) {
Systemout.println("Scpi Read Byte Error "+e.get Message());
}
return O;
}

}
Using a C Program Over Socket LAN

The following example programs demonstrate simple socket programming. They are
written in C, and compile in the HP-UX UNIX environment or the WIN32 environment.

In UNIX, LAN communication via sockets is very similar to reading or writing a file. The
only difference is the openSocket() routine, which uses a few network library routines to
create the TCP/IP network connection. Once this connection is created, the standard
fread() and fwrite() routines are used for network communication.

In Windows, the routines send() and recv() must be used, since fread() and fwrite() may
not work on sockets.
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Example Using C Over Socket LAN (UNIX)

This C programming example (socketio.c) compiles in the HP-UX UNIX environment. It is
portable to other UNIX environments with only minor changes.

In UNIX, LAN communication via sockets is very similar to reading or writing a file. The
only difference is the openSocket() routine, which uses a few network library routines to
create the TCP/IP network connection. Once this connection is created, the standard
fread() and fwrite() routines are used for network communication.

In Windows, the routines send() and recv() must be used, since fread() and fwrite() may
not work on sockets.

The program reads the analyzer’'s host name from the command line, followed by the SCPI
command. It then opens a socket to the analyzer, using port 5025, and sends the command.
If the command appears to be a query, the program queries the analyzer for a response,
and prints the response.

This example program can also be used as a utility to talk to your analyzer from the
command prompt on your UNIX workstation or Windows 95 PC, or from within a script.

This program is also available on your documentation CD ROM.

Example:

/***************************************************************************

$Header: socketio.c,v 1.5 96/10/04 20:29: 32 roger Exp $
$Revision: 1.5 $
$Date: 96/10/04 20:29:32 $

$Contri but or: LSID MD $

$Descri ption: Functions to talk to an Agilent E4440A spectrum
anal yzer via TCP/IP. Uses conmand-|ine argunents.

A TCP/ I P connection to port 5025 is established and

the resultant file descriptor is used to "talk" to the
i nstrunent using regul ar socket 1/0 nechani sns. $

E4440A Exanpl es:

Query the center frequency:
lanio 15.4.43.5 'sens:freq: cent?

Query X and Y values of marker 1 and rmarker 2 (assunes they are on):
I ani o nyi nst ’cal c: spec: markl: x?;y?; :cal c:spec: mark2: x?;y?’

Check for errors (gets one error):
[ anio nyinst 'syst:err?

Send a list of coomands froma file, and nunber them
cat scpi_cnds | lanio -n nyinst

L I S R R T N N N N S R T
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*
khkkkhhkkhhkkhhhkhhhhhhkhhhhhhhhdhhdhhdhhhdhhdhhdhhdhhdhhdhhhdhdddhddhdhdhdddhddhxddrdhxdxx*x

*

* This program conpiles and runs under

* - HP-UX 10.20 (UNX), using HP cc or gcc:

* + cc -Aa -O-o0lanio lanio.c

* + gcc -Vl -O-o0 lanio lanio.c

*

* - Wndows 95, using Mcrosoft Visual C++ 4.0 Standard Edition

* - Wndows NT 3.51, using Mcrosoft Visual C++ 4.0

* + Be sure to add WBOCK32.LIB to your list of libraries!

* + Conpil e both lanio.c and getopt.c

* + Consider re-naming the files to |l anio.cpp and getopt.cpp
*

* (Consi derations:

* - O UINLX systens, file I/0O can be used on network sockets.

* Thi s makes programm ng very conveni ent, since routines |ike

* getc(), fgets(), fscanf() and fprintf() can be used. These

* routines typically use the |l ower level read() and wite() calls.
*

* - In the Wndows environnent, file operations such as read(), wite(),
* and cl ose() cannot be assuned to work correctly when applied to
* sockets. Instead, the functions send() and recv() MJST be used.
*/

/* Support both Wn32 and HP-UX UNI X envi ronnent */

#i fdef _WN32 /* Visual G+ 4.0 will define this */

# define WNSOCK

#endi f

#i f ndef W NSOCK
# ifndef _HPUX SCQURCE
# define HPUX SOURCE

# endif

#endi f

#i ncl ude <stdio. h> /* for fprintf and NULL */
#i ncl ude <string. h> /* for mentpy and nenset */
#i ncl ude <stdlib. h> /* for malloc(), atol () */
#i ncl ude <errno. h> /* for strerror */

#i fdef W NSOCK

#i ncl ude <wi ndows. h>

# ifndef _WNSOCKAPI _

# include <winsock.h> // BSD-style socket functions
# endif

#else /* UNNX with BSD sockets */

# include <sys/socket.h> /* for connect and socket*/
# include <netinet/in.h> [* for sockaddr _in */
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# include <netdb. h> /* for gethostbynane */

# define SOOKET ERRCR (- 1)
# define | NVALI D_SOOKET (-1)

typedef int SOCKET;
#endi f /* WNSOK */

#i fdef W NSOCK
/* Declared in getopt.c. See exanple prograns disk. */
extern char *optarg;
extern int optind,;
extern int getopt(int argc, char * const argv[], const char* optstring);
#el se
# include <unistd. h> /* for getopt(3C */
#endi f

#defi ne COWAND ERRCR (1)
#define NO OVD ERROR (0)

#define SCPI_PORT 5025
#define | NPUT_BUF_SI ZE (64*1024)

/**************************************************************************

* D splay usage

**************************************************************************/

static void usage(char *basenane)

{
fprintf(stderr,"Usage: % [-nqu] <hostnane> [ <command>]\n", basenane);
fprintf(stderr," % [-nqu] <hostname> < stdin\n", basenane);
fprintf(stderr," -n, nunber output |ines\n");
fprintf(stderr," -q, quiet; do NOT echo |ines\n");
fprintf(stderr," -e, show messages in error queue when done\n");

}

#i fdef W NSOCK
int init_w nsock(void)
{
WORD wer si onRequest ed;
WBADATA wsabat a;
int err;
w\Mer si onRequest ed
w\Mer si onRequest ed

MAKEWORD( 1, 1) ;
MAKEWORD( 2, 0) ;

err = WBASt art up(wer si onRequest ed, &wsaDat a);

if (err 1=0) {
/* Tell the user that we couldn’t find a useable */
/* winsock.dll. */

244 Chapter7



Programming Fundamentals
Using the LAN to Control the Analyzer

fprintf(stderr, "Cannot initialize Wnsock 1.1.\n");

return -1;

}

return O;
}
int cl ose_w nsock(voi d)
{

WEAA eanup() ;

return O;

}
#endi f /* WNSOCK */

/***************************************************************************

*

> $Function: openSocket $
* $Description: open a TCP/IP socket connection to the instrument $

* $Paraneters: $

* (const char *) hostnanme . . . . Network nanme of instrunent.

* This can be in dotted deci mal notation.
* (int) portNumber . . . . . . . The TCP/IP port to talk to.

* Use 5025 for the SCPI port.

*

* $Return: (int) . . . . . . . . Afile descriptor simlar to open(1).$%
*

* $Errors: returns -1 if anything goes wong $

***************************************************************************/

SOCKET openSocket (const char *host nane, int portNunber)
{

struct hostent *hostPtr;
struct sockaddr in peeraddr _in;
SOCKET s;

nenset (&peeraddr _in, 0, sizeof(struct sockaddr _in));

/***********************************************/

/* map the desired host name to internal form */

/***********************************************/

host Ptr = get host bynane( host nane) ;
if (hostPtr == NULL)
{

fprintf(stderr,"unable to resol ve hostnane ' %’ \n", hostnane);
return | NVALI D_SOCKET;

}

/*******************/

/* create a socket */
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/*******************/
s = socket (AF_I NET, SOCK STREAM 0);
if (s == | NVALI D_SOCKET)

{
fprintf(stderr,"unable to create socket to ' %’ : %\n",
host nane, strerror(errno));
return | NVALI D_SOCKET;
}

mencpy( &eeraddr _in. sin_addr.s_addr, hostPtr->h_addr, hostPtr->h_|ength);
peeraddr_in.sin_famly = AF_| NET;
peeraddr _in.sin_port = htons((unsigned short) portNunber);

i f (connect(s, (const struct sockaddr*)&peeraddr _in,
si zeof (struct sockaddr _in)) == SOKET_ERRCR)

{
fprintf(stderr,"unable to create socket to "%’ : %\n",
host nane, strerror(errno));
return | NVALI D_SOCKET;
}
return s;
}
/***************************************************************************
*
> $Function: conmandl nstrunent $
*
* $Description: send a SCPI command to the instrunent.$
*
* $Paraneters: $
* (FILE*) . . . . . . . . . file pointer associated with TCP/IP socket.
* (const char *command) . . SCPI command string.
* $Return: (char *) . . . . . . apointer to the result string.
*
* $Errors: returns O if send fails $
*
***************************************************************************/
i nt commandl nst r ument ( SOCKET sock,
const char *comrand)
{
int count;
/* fprintf(stderr, "Sending \"%\".\n", command); */
if (strchr(comrand, '\n’) == NUL) {
fprintf(stderr, "Warning: mssing newine on command %.\n", conmmand);
}
count = send(sock, command, strlen(comrand), 0);
if (count == SOCKET_ERROR) ({
return COWAND ERRCR,
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return NO OvD ERRCR,

{
#i f def W NSOK

int cur_length = 0;
int count;

char * ptr = result;
int err =1,

while (cur_length < naxLength) {
/* CGet a byte into ptr */
count = recv(sock, ptr, 1, 0);

/* If no chars to read, stop.
if (count < 1) {
br eak;

}

cur_length += count;

/* If we hit a newine, stop.
if (*ptr =="\n") {

ptr++
err = 0;
br eak;
}
ptr++;
}
*ptr o ='\0";
if (err) {
return NULL;
} else {
return result;
}

#el se

/***********************************************************************

* Sinpler UNIX version, using file I/Q

char * result,
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/**************************************************************************

* recv_line(): simlar to fgets(), but uses recv()
**************************************************************************/

char * recv_line(SOCKET sock, i nt maxLengt h)

recv() version works too.

* This denonstrates howto use file /O on sockets, in UNI X

***********************************************************************/

FILE * instFile;

instFile = fdopen(sock, "r+");
if (instFile == NULL)

{
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fprintf(stderr, "Unable to create FILE * structure : 9%\n",
strerror(errno));
exit(2);
}
return fgets(result, maxLength, instFile);
#endi f

}

/***************************************************************************

*

> $Function: querylnstrunent$

*

* $Description: send a SCPI command to the instrunent, return a response. $
*

* $Paraneters: $

* (FILE*) . . . . . . . . . file pointer associated with TCP/IP socket.
* (const char *command) . . SCPI command string.

* (char *result) . . . . . . where to put the result.

* (size_t) maxLength . . . . naximumsize of result array in bytes.

*

* $Return: (long) . . . . . . . The nunber of bytes in result buffer.

*

* $Errors: returns O if anything goes wong. $

*

*

**************************************************************************/

| ong queryl nst runment (SOCKET sock,
const char *command, char *result, size t maxLengt h)
{

| ong ch;

char tnp_buf[8];
long resul tBytes = 0;
int conmand_err;

int count;

/*********************************************************

* Send command to anal yzer

*********************************************************/

command_err = conmmandl nst runent (sock, comrand);
if (command_err) return COMVAND ERRCR,

/*********************************************************

* Read response from anal yzer

********************************************************/

count = recv(sock, tnp buf, 1, 0); /* read 1 char */
ch = tnp_buf[0];

if ((count < 1) || (ch = EX®F) || (ch=="\n"))

{
*result ='\0; /* null termnate result for ascii */
return O;
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}
/* use a do-while so we can break out */
do

if (ch="#)

{

/* binary data encountered - figure out what it is */
long nunDi gits;

| ong nunBytes = 0;

/* char length[10]; */

count = recv(sock, tnp_buf, 1, 0); /* read 1 char */
ch = tnp_buf[0];
if ((count < 1) || (ch == ECQF)) break; /* End of file */

if (ch<’'0 || ch>"9) break; /* unexpected char */
nunDigits = ch - '0;

if (nunDigits)

/* read nunDigits bytes into result string. */
count = recv(sock, result, (int)nunD gits, 0);
result[count] = 0; /* null termnate */
nunBytes = atol (result);

}
i f (nunBytes)
{
resul tBytes = 0;
/* Loop until we get all the bytes we requested. */
/* Each call seens to return up to 1457 bytes, on HP-UX 9.05 */
do {
int rcount;
rcount = recv(sock, result, (int)nunBytes, 0);
resul t Bytes += rcount;
resul t += rcount; /* Advance pointer */
} while ( resultBytes < nunBytes );
/~k~k**********************************************************
* For LAN dunps, there is always an extra trailing newine
* Since there is no EQ line. For ASOIl dunps this is
* great but for binary dunps, it is not needed.
***********************************************************/
if (resul tBytes == nunBytes)
{
char junk;
count = recv(sock, & unk, 1, 0);
}
}
el se
{
/* indefinite block ... dunmp til we read only a line feed */
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do
{
if (recv_line(sock, result, nmaxLength) == NULL) break;
if (strlen(result)==1 & *result == '\n") break;
resul tBytes += strlen(result);
result += strlen(result);

} while (1);

}

}

el se

{
/* ASA| response (not a binary block) */
*result = (char)ch;
if (recv_line(sock, result+l, naxLength-1) == NULL) return O;
/[* REMOVE trailing newine, if present. And termnate string. */
resultBytes = strlen(result);
if (result[resultBytes-1] == '\n") resultBytes -= 1;
result[resultBytes] = '\0;

}

} while (0);

return resul t Byt es;

/*************************************************************************

*

> $Function: showkErrors$

*

* $Description: Query the SCPI error queue, until enpty. Print results. $
*
* $Return: (void)
*
*

************************************************************************/

voi d showkr ror s( SOCKET sock)

{
const char * command = " SYST: ERR?\ n";
char result_str[256];

do {
queryl nstrunent (sock, command, result _str, sizeof(result_str)-1);

/******************************************************************

* Typical result_str:
* -221,"Settings conflict; Frequency span reduced."
* +0,"No error"”
* Don't bot her decodi ng.
******************************************************************/
if (strncnmp(result_str, "+0,", 3) == 0) {

/* Natched +0,"No error" */
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br eak;

}

puts(result_str);

} vhile (1);

/***************************************************************************

{

*

> $Function: isQuery$

*

*

*

*

*

$Description: Test current SCPl command to see if it a query. $

$Return: (unsigned char) . . . non-zero if comrand is a query. O if not.

***************************************************************************/

unsi gned char isQery( char* cnd )

unsigned char q = 0 ;
char *query ;

/*********************************************************/

/* if the coomand has a '?" init, use querylnstrunent. */

/* otherwi se, sinply send the conmmand. */
/* Actually, we nust a little nore specific so that */
/* marker val ue queries are treated as conmmands. */
/* Exanpl e: SENS: FREQ CENT ( CALCL: MARK1: X?) */

/*********************************************************/

if ( (query = strchr(cnd,”?")) !'= NULL)

/* Make sure we don’t have a narker val ue query, or

* any coomand with a '? followed by a ')’ character.

* This kind of command is not a query fromour point of view
* The anal yzer does the query internally, and uses the result.
*/

query++ ; /* bunp past '?" */

whil e (*query)

{

if (*query == ") [/* attenpt to ignore white spc */
query++ |
el se break ;
}
if ( *query I'=")")
{
q=1;
}

return q ;

Chapter 7 251



Programming Fundamentals
Using the LAN to Control the Analyzer

/***************************************************************************
*
> $Function: nai n$
*
* $Description: Read command |ine argunments, and talk to anal yzer.
Send query results to stdout. $
*
* $Return: (int) . . . non-zero if an error occurs
*

***************************************************************************/
int nain(int argc, char *argv[])

{

SOCKET i nst Sock;

char *charBuf = (char *) mall oc(l NPUT_BUF_SI ZE);
char *basenane;

int chr;

char command[ 1024] ;

char *destinati on;

unsi gned char quiet = 0;

unsi gned char show errs = 0;

i nt nunber = O;

basenane = strrchr(argv[0], '/’);
i f (basenane != NULL)

basename++ ;
el se

basenane = argv[O0];

while ( ( chr = getopt(argc,argv,"qune")) != ECF )
switch (chr)

{
case 'q': quiet = 1; break;
case 'n’: nunber = 1; break ;
case 'e': showerrs = 1; break ;
case 'u’:
case '?': usage(basenane); exit(1l) ;
}

/* now | ook for hostnane and optional <command> */
if (optind < argc)
{

destination = argv[optind++] ;

strcpy(command, "");

if (optind < argc)

while (optind < argc) {
/* <host name> <command> provi ded; only one command string */
strcat (command, argv[optind++]);
if (optind < argc) {
strcat(command, " ");
} else {
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strcat (command, "\n");

}
}
}
el se
{
/* Only <host name> provi ded; input on <stdin> */
strcpy(command, "");
if (optind > argc)
{
usage( basenane) ;
exit(1l);
}
}
}
el se
{
/* no hostnane! */
usage( basenarne) ;
exit(1l);
}

/**********************************************/

/* open a socket connection to the instrunent */

/**********************************************/

#i fdef W NSOK
if (init_wnsock() '=0) {
exit(1l);
}
#endi f /* WNSQOK */

i nst Sock = openSocket (desti nation, SCPI_PCRT);

if (instSock == | NVALI D_SOCKET) {
fprintf(stderr, "Unable to open socket.\n");
return 1;

}

[* fprintf(stderr, "Socket opened.\n"); */

if (strlen(command) > 0)

{

/********************************************************/

/* if the command has a '?" in it, use querylnstrument. */
/* otherw se, sinply send the command. */
/********************************************************/
if ( isQuery(command) )
{

| ong buf Byt es;

buf Byt es = queryl nstrunent (i nst Sock, comrand,

charBuf, | NPUT_BUF_SI ZE);
if (!quiet)
{
fwite(charBuf, bufBytes, 1, stdout);
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fwite("\n", 1, 1,
fflush(stdout);

stdout) ;

}
}
el se
{
commandl nst r unent (i nst Sock, command) ;
}
}
el se
{
/* read a line from<stdin> */
while ( gets(charBuf) !'= NULL )
{
if ( !strlen(charBuf) )
conti nue ;
if ( *charBuf =="'# || *charBuf =="'1" )
conti nue ;
strcat (charBuf, "\n");
if (!'quiet)
{
i f (nunber)
{
char nuni 10];
sprintf(num"%: ", nunber);
fwite(num strlen(nunm), 1, stdout);
}
fwite(charBuf, strlen(charBuf), 1, stdout) ;
fflush(stdout);
}
if ( isQery(charBuf) )
{
| ong buf Byt es;
/* Put the query response into the same buffer as the
* command string appended after the null termnator.
*/
buf Byt es = queryl nstrunent (i nst Sock, charBuf,
charBuf + strlen(charBuf) + 1,
| NPUT_BUF_SI ZE -strlen(charBuf) );
if (!quiet)
{
fwite(" ", 2, 1, stdout) ;
fwite(charBuf + strlen(charBuf)+1, bufBytes, 1, stdout);
fwite("\n", 1, 1, stdout) ;
fflush(stdout);
}
}
el se
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{
}

i f (nunber) nunber++;

commandl nst r unent (i nst Sock, charBuf);

}

if (show errs) {
showEr r or s(i nst Sock) ;
}

#i fdef W NSOCK
cl osesocket (i nst Sock) ;
cl ose_wi nsock();
#el se
cl ose(i nst Sock) ;
#endi f /* WNSOXK */

return O;

}
/* End of lanio.c */
Example Using C Over Socket LAN (Windows NT)

This C programming example (getopt.c) compiles in the Windows NT environment. In
Windows, the routines send() and recv() must be used, since fread() and fwrite() may
not work on sockets.

The program reads the analyzer’s host name from the command line, followed by the SCPI
command. It then opens a socket to the analyzer, using port 5025, and sends the command.
If the command appears to be a query, the program queries the analyzer for a response,
and prints the response.

This example program can also be used as a utility to talk to your analyzer from the
command prompt on your Windows NT PC, or from within a script.

Example:

/***************************************************************************

get opt (30 get opt (30
NAME
getopt - get option letter fromargument vector

SYNOPS| S
int getopt(int argc, char * const argv[], const char *optstring);

extern char *optarg;
extern int optind, opterr, optopt;

DESCR! PTI ON
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getopt returns the next option letter in argv (starting fromargv[1])

that matches a letter in optstring.

recogni zed option letters;

optstring is a string of
if aletter is followed by a colon, the

option is expected to have an argument that may or nay not be
separated fromit by white space.
of the option argurent on return from getopt.

getopt places in optind the argv i ndex of the next argument to be
processed. The external variable optind is initialized to 1 before

optarg is set to point to the start

the first call to the function getopt.

Wien al |l options have been processed (i.e., up to the first non-option
argunent), getopt returns EGF. The special option -- can be used to
delimt the end of the options; ECF is returned, and -- is skipped.

***************************************************************************/

#i ncl ude <stdio. h>
#i ncl ude <string. h>

/* For NULL, ECF */
[* For strchr() */

char *optarg; /* dobal argunent pointer. */
i nt optind = 0; /* dobal argv index. */
static char *scan = NULL;

/* Private scan pointer.

*/

int getopt( int argc, char * const argv[], const char* optstring)
{
char c;
char *posn;
optarg = NULL,
if (scan == NULL || *scan == "\0") {
if (optind == 0)
opti nd++;
if (optind >= argc || argv[optind][O] !'="-" || argv[optind][1] == "\0")
return( ECF);
if (strcnp(argv[optind], "--")==0) {
opti nd++;
return( ECF);
}
scan = argv[optind] +1;
opt i nd++;
}
C = *scan++,
posn = strchr(optstring, c); [* DDP */
if (posn == NULL || ¢ ==":") {
fprintf(stderr, "%: unknown option -%\n", argv[0], c);
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return(’?');

}
posn++;
if (*posn ==":") {
if (*scan '="\0") {
optarg = scan;
scan = NULL;
} else {
optarg = argv[optind];
opti nd++;
}
}
return(c);
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General LAN Troubleshooting

“Troubleshooting the Initial Connection” on page 258.

“Common Problems After You've Made the Connection” on page 259.

“Pinging the Analyzer from Your Computer or Workstation” on page 261.

“EIA/TIA 568B Wiring Information” on page 263.

Troubleshooting the Initial Connection

Getting the analyzer to work with your network often requires detailed knowledge of your
local network software. This section attempts to help you with some common problems.
Contact your network administrator for additional assistance.

The analyzer LAN interface does not need or include any proprietary driver software. It
was designed to operate with common network utilities and drivers.

Either a hardware problem or a software problem can prevent the analyzer's remote file
server from communicating over the LAN. The following common problems may be
encountered:

Communications Not Established If you have just installed and configured the LAN
interface and you have never been able to access the analyzer via ftp or telnet, go
directly to “Pinging the Analyzer from Your Computer or Workstation” on page 261.

If you have previously been able to access the analyzer via ftp or telnet and now cannot
do so, check the following:

0 Has any hardware been added or moved on your network? This includes adding or
removing any workstations or peripherals, or changing any cabling.

0 Have software applications been added to the network?

0 Has the functionality been turned off from the front panel? Press System, Config 1/O,
SCPI LAN.

O Have any configuration files been modified? Pressing System, Restore Sys Defaults
restores the original factory defaults and you will have to re-set the instrument IP
address and hostname.

Is the upper- and lower-case character usage in your hostname consistent?
0 Have any of the following files been deleted or overwritten?
UNIX:
— Jetc/hosts
— letc/inetd.conf
— letc/services
PCs:

— dependent network files
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If you know or suspect that something has changed on your network, consult with your
network administrator.

Timeout Errors

Timeout errors such as "Device Timeout," "File Timeout," and "Operation Timeout," are
symptoms of one or both of the following problems:

— The currently configured timeout limits are too short compared to the time it takes
the LAN to complete some operations. This problem may occur during periods of
increased LAN traffic.

— The LAN connection has failed, or fails occasionally.

To increase your timeout period, refer to your computer documentation for instructions.
Contact your LAN administrator if problems continue.

Packets Routinely Lost

If packets are routinely lost, proceed to the troubleshooting section in this chapter
relating to your network.

Problems Transferring or Copying Files
If you have problems copying files out of or into the analyzer, you might be experiencing
timeout problems. See the previous section on "Timeout Errors."

Common Problems After You've Made the Connection

This section describes common problems you may encounter when using the analyzer on a
LAN. It assumes you have been able to connect to the analyzer in the past. If this is not so,
refer to the previous sections first.

NOTE Pressing Preset does not affect LAN settings, but pressing System,
Restore Sys Defaults will reset to the original factory defaults. You will
then have to re-set the instrument IP address and other LAN settings
in System, Config 1/O.

You cannot connect to the analyzer

< If you suspect a bad LAN connection between your computer and analyzer, you can
verify the network connection by using the ping command described later in this
chapter or another similar echo request utility.

< |If a bad connection is revealed, try the following solutions:
— Make sure the analyzer is turned on.
— Check the physical connection to the LAN.

— Make sure the internet (IP) Address of the analyzer is set up correctly in the LAN
port setup menu. (Press System, Config I/O, IP Address.)
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— If the analyzer and the computer are on different networks or subnets, make sure
the gateway address and subnet mask values are set correctly. See "Troubleshooting
Subnet Problems" earlier in this chapter.

You cannot access the file system via ftp
< |f you get a "connection refused" message, try the following solutions:

— If the power to the analyzer was just turned on, make sure that you wait about 25
seconds before attempting the connection.

< |If you get a "connection timed out" message

— Verify the LAN connection between your computer and the analyzer. Refer to "If you
cannot connect to the analyzer" earlier in this section.

You cannot telnet to the command parser port
< |If you get a "connection refused" message
— Check the telnet port number from the front panel keys.
< |If you get a "connection timed out" or "no response from host" message

— Verify the LAN connection between your computer and the analyzer. Refer to "If you
cannot connect to the analyzer" earlier in this section.

« |If you get a "connection refused" or "no response from host" message

— If the analyzer was just turned on, make sure that you wait about 25 seconds before
attempting the connection.

You get an "operation timed-out" message

= Check the LAN connection between the computer and the analyzer. Refer to "If you
cannot connect to the analyzer” in this section.

= Increase the file time-out value on your PC or workstation.

You cannot access internal web pages or import graphic images when using a
point-to-point connection

= Disable the use of proxy servers. You may have to specify this in a number of locations,
depending on the operating system and software you are using.

= Disable the use of cached copies of web pages to ensure that you always get a new copy
of the analyzer’'s screen image.

If all else fails
= Contact your network administrator.

= If you still cannot solve the problem, contact an Agilent Service Center for repair
information.
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Pinging the Analyzer from Your Computer or Workstation

Verify the communications link between the computer and the analyzer remote file server
using the ping utility.

From a UNIX workstation, type:

pi ng host name 64 10

where 64 is the packet size, and 10 is the number of packets transmitted.
From a DOS or Windows environment, type:

pi ng host nane 10

where 10 is the number of echo requests.

Normal Response for UNIX

A normal response to the ping will be a total of 9, 10, or possibly 11 packets received
with a minimal average round-trip time. The minimal average will be different from
network to network. LAN traffic will cause the round-trip time to vary widely.

Because the number of packets received depends on your network traffic and integrity,
the normal number might be different for your network.

Normal Response for DOS or Windows

A normal response to the ping will be a total of 9, 10, or possibly 11 packets received if
10 echo requests were specified.

Because the number of packets received depends on your network traffic and integrity,
the normal number might be different for your network.

Error Messages

If error messages appear, then check the command syntax before continuing with the
troubleshooting. If the syntax is correct, then resolve the error messages using your
network documentation, or by consulting your network administrator.

If an unknown host error message appears, then check that the host name and IP
address for your analyzer are correctly entered from the front panel. Press System,
Config /0.

No Response No packets received indicates no response from a ping.

If there is no response, try typing in the IP address with the ping command, instead of
using the hostname. Check that the typed address matches the IP address assigned in
the System, Config I/O menu, then check the other addresses in the menu.

Check that the hostname and IP address are correctly entered in the node names
database.

If you are using a UNIX environment, ping each node along the route between your
workstation and the analyzer, starting with the your workstation. Ping each gateway,
then attempt a ping of the remote file server.

Chapter 7 261



Programming Fundamentals
Using the LAN to Control the Analyzer

If the analyzer still does not respond to ping, then you should suspect a hardware
problem with the analyzer. To check the analyzer performance, refer to "Verify the
Analyzer Performance" in this chapter.

Intermittent Response If you received 1 to 8 packets back, there is probably a problem
with the network. Because the number of packets received depends on your network
traffic and integrity, the number might be different for your network.

Use a LAN analyzer or LAN management software to monitor activity and determine
where bottlenecks or other problems are occurring. The analyzer will still function, but
communications over the LAN will be slower.

On a single-client/single-server network, the most likely cause of intermittent response
to an echo request is a hardware problem with the LAN module installed in the PC, the
cable, or the analyzer. To check the analyzer, refer to "Verify the Analyzer Performance"
later in this chapter.

The Standard UNIX PING Command Synopsis pi ng [-r] [- v] [- 0] host [packet si ze]
[count ]

Description The pi ng command sends an echo request packet to the host once per second. Each
echo response packet that is returned is listed on the screen, along with the round-trip time of the
echo request and echo response.

Options and Parameters -r Bypasses the routing tables, and sends the request directly to the

host.

-V Reports all packets that are received, including the response packets.

-0 Requests information about the network paths taken by the requests and
responses.

host The host name or IP address.

packet si ze The size of each packet (8 bytes - 4096 bytes).

count The number of packets to send before ending ping (1-(231-1)). If count is not
specified, pi ng sends packets until interrupted.
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EIA/TIA 568B Wiring Information

Table 7-2

Table 7-3

This cable can be used to cascade hubs or to make point-to-point connections without a

LAN hub.

Straight-Through Cable (Unshielded-twisted-pair (UTP) cable

with RJ-45 connectors)

Programming Fundamentals
Using the LAN to Control the Analyzer

Standard, Straight-Through Wiring (each end)

Signal Name | RJ-45 Pin # Wire Color Pair #
RX+ 1 white/orange 2
RX- 2 orange
TX+ 3 white/green 3
TX- 6 green
Not 4 blue 1
Used 5 white/blue
7 white/brown 4
8 brown

Cross-Over Cable (Unshielded-twisted-pair (UTP) cable with

RJ-45 connectors)

Cross-Over Wiring?

Connector A

Connector B

Signal Name | RJ-45 Pin # RJ-45 Pin # Signal Name
RX+ 1 3 TX+
RX- 2 6 TX-
TX+ 3 1 RX+
TX- 6 2 RX-
Not 4 4 Not
Used 5 5 Used
7 7
8 8

a. Either end of this cable can be used at the analyzer or
LAN device. The connector names are a convention use-
ful during cable construction only.
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NOTE

A convenient way to make a cross-over adapter is to use two RJ-45 jacks
wired according to Table 7-3, above. Standard straight-through patch
cables can then be used from the analyzer to the adapter, and from the
adapter to other LAN devices. If you use a special-purpose adapter, you
will avoid having a cross-over cable mistaken for a standard,
straight-through patch cable.

NOTE

Some commercially-available cross-over cables do not implement the
cross-over wiring required for your analyzer. Please refer to Table 7-3,
above, and verify all connections before using cables not made by
Agilent Technologies.

Figure 7-5

Cross-Over Patch Cable Wiring (cross-over end)

Pin 1 Pin 8

To Other Connector

sd623c
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8 Status Commands

When you are programming the instrument you may need to monitor instrument status to check for
error conditions or monitor changes.You can determine the state of certain instrument
events/conditions by programming the status register system. Figure 8.5.2 on page 273 shows the
available instrument status registers and their hierarchy. IEEE common commands (those
beginning with *) access the higher-level summary registers. To access the information from specific
registers you would use the STATus commands.
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8.1 Using the Instrument Status Registers

“What are the Status Registers?” on page 267.

“Why Would You Use the Status Registers?” on page 268.
“Using a Status Register” on page 270.

“Using the Service Request (SRQ) Method” on page 271.
“Overall Status Register System” on page 273.

“Standard Event Status Register” on page 277.

“Operation and Questionable Status Registers” on page 280.

“SCPI Status Commands” on page 281.
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8.2 What are the Status Registers?

The status system is comprised of multiple registers which are arranged in a hierarchical order. The
lower-level status registers propagate their data to the higher-level registers in the data structures
by means of summary bits. The status byte register is at the top of the hierarchy and contains
general status information for the instrument’s events and conditions. All other individual registers
are used to determine the specific events or conditions.

Most status registers are actually a family of five registers:

Condition A condition register continuously monitors the hardware and firmware status of
the instrument. There is no latching or buffering for a condition register. It is
updated in real time.

Negative

Transition A negative transition register specifies the bits in the condition register that will
set corresponding bits in the event register when the condition bit changes from 1
to 0.

Positive

Transition A positive transition register specifies the bits in the condition register that will
set corresponding bits in the event register when the condition bit changes from 0
to 1.

Event An event register latches transition events from the condition register as specified
by the positive and negative transition filters. Bits in the event register are
latched, and once set, they remain set until cleared by either querying the register
contents or sending the * CLS command.

Event

Enable An enable register specifies the bits in the event register that can generate a

summary bit. Summary bits are, in turn, used by the next higher register.

8.2.1 What are the Status Register SCPI Commands?

Most monitoring of the instrument conditions is done at the highest level using the IEEE common
commands indicated below. Complete command descriptions are available in the IEEE commands
section at the beginning of the language reference. Individual status registers can be set and
queried using the commands in the STATus subsystem of the language reference.

*CLS (clear status) clears the status byte by emptying the error queue and clearing all the event
registers.

*ESE, *ESE? (event status enable) sets and queries the bits in the enable register part of the
standard event status register.

*ESR? (event status register) queries and clears the event register part of the standard event
status register.

*OPC, *OPC? (operation complete) sets the standard event status register to monitor the
completion of all commands. The query stops any new commands from being processed until the
current processing is complete, then returns a ‘1.

*SRE, *SRE? (service request enable) sets and queries the value of the service request enable
register.

*STB? (status byte) queries the value of the status byte register without erasing its contents.
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8.3 Why Would You Use the Status Registers?

Your program often needs to be able to detect and manage error conditions or changes in instrument
status. There are two methods you can use to programmatically access the information in status
registers:

e The polling method
= The service request (SRQ) method

In the polling method, the instrument has a passive role. It only tells the controller that conditions
have changed when the controller asks the right question. In the SRQ method, the instrument
takes a more active role. It tells the controller when there has been a condition change without the
controller asking. Either method allows you to monitor one or more conditions.

The polling method works well if you do not need to know about changes the moment they occur.
The SRQ method should be used if you must know immediately when a condition changes. To detect
a change using the polling method, the program must repeatedly read the registers.

Use the SRQ method when:

— you need time-critical notification of changes

— you are monitoring more than one device which supports SRQs
— you need to have the controller do something else while waiting
— you can't afford the performance penalty inherent to polling

Use polling when:

— your programming language/development environment does not support SRQ interrupts
— you want to write a simple, single-purpose program and don't want the added complexity of
setting up an SRQ handler

To monitor a condition:

1. Determine which register contains the bit that reports the condition.
2. Send the unique SCPI query that reads that register.
3. Examine the bit to see if the condition has changed.

You can monitor conditions in different ways.

e Check the current instrument hardware and firmware status.

Do this by querying the condition registers which continuously monitor status. These registers
represent the current state of the instrument. Bits in a condition register are updated in real
time. When the condition monitored by a particular bit becomes true, the bit is set to 1. When
the condition becomes false, the bit is reset to O.

= Monitor for the occurrence of a particular condition (bit).

Once you have enabled a bit, using the event enable register, the instrument will monitor that
particular bit. If the bit becomes true in the event register, it will stay set until the event register
is cleared. Querying the event register allows you to detect that this condition occurred even if
the condition no longer exists. The event register can only be cleared by querying it or sending
the *CLS command, which clears all event registers.
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= Monitor any changes in a particular condition (bit).

Once you have enabled a bit, the instrument will monitor it for a change in its condition. The
transition registers are preset to register positive transitions (a change going from 0 to 1). This
can be changed so the selected bit is detected if it goes from true to false (negative transition), or

if either transition occurs.
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8.4 Using a Status Register

Each bit in a register is represented by a numerical value based on its location. See Figure 8-1
below. This number is sent with the command, to enable a particular bit. If you want to enable more
than one bit, you would send the sum of all the bits that you are interested in.

For example, to enable bit 0 and bit 6 of standard event status register, you would send the
command *ESE 65 because 1 + 64 = 65.

The results of a query are evaluated in a similar way. If the * STB? command returns a decimal
value of 140, (140 = 128 + 8 + 4) then bit 7 is true, bit 3 is true and bit 2 is true.

Figure 8-1 Status Register Bit Values

Bit Number 15 (14(13|12|11(10{9 |8 |7 |6| 5|4 |3 |2 |1 |0

NOTE Bit 15 is not used to report status.
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8.5 Using the Service Request (SRQ) Method

Your language, bus and programming environment must be able to support SRQ interrupts. (For
example, BASIC used with the GPIB.) When you monitor a condition with the SRQ method, you
must:

1. Determine which bit monitors the condition.
2. Determine how that bit reports to the request service (RQS) bit of the status byte.

3. Send GPIB commands to enable the bit that monitors the condition and to enable the summary
bits that report the condition to the RQS bit.

4. Enable the controller to respond to service requests.

When the condition changes, the instrument sets its RQS bit and the GPIB SRQ line. The controller
is informed of the change as soon as it occurs. As a result, the time the controller would otherwise
have used to monitor the condition can be used to perform other tasks. Your program determines
how the controller responds to the SRQ.

8.5.1 Generating a Service Request

To use the SRQ method, you must understand how service requests are generated. Bit 6 of the
status byte register is the request service (RQS) bit. The *SRE command is used to configure the
RQS bit to report changes in instrument status. When such a change occurs, the RQS bit is set. It is
cleared when the status byte register is queried using * SRE? (with a serial poll.) It can be queried
without erasing the contents with * STB?.

When a register set causes a summary bit in the status byte to change from 0 to 1, the instrument
can initiate the service request (SRQ) process. However, the process is only initiated if both of the
following conditions are true:

= The corresponding bit of the service request enable register is also set to 1.

= The instrument does not have a service request pending. (A service request is considered to be
pending between the time the instrument’s SRQ process is initiated and the time the controller
reads the status byte register.)

The SRQ process sets the GPIB SRQ line true. It also sets the status byte’s request service (RQS)
bit to 1. Both actions are necessary to inform the controller that the instrument requires service.
Setting the SRQ line only informs the controller that some device on the bus requires service.
Setting the RQS bit allows the controller to determine which instrument requires service.

If your program enables the controller to detect and respond to service requests, it should instruct
the controller to perform a serial poll when the GPIB SRQ line is set true. Each device on the bus
returns the contents of its status byte register in response to this poll. The device whose RQS bit is
set to 1 is the device that requested service.

NOTE When you read the instrument’s status byte register with a serial poll, the RQS bit is
reset to 0. Other bits in the register are not affected.
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NOTE If the status register is configured to SRQ on end-of-measurement and the
measurement is in continuous mode, then restarting a measurement (INIT
command) can cause the measuring bit to pulse low. This causes an SRQ when you
have not actually reached the "end-of-measurement” condition. To avoid this:

1. Set INITiate:CONTinuous off.
2. Set/enable the status registers.

3. Restart the measurement (send INIT).
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8.5.2 Overall Status Register System

Preset Values

For All Registers: (-) Transition Filter = 0's

(+) Transion Filter = 1's

For STAT:QUES, STAT:OPER, & all OPER:INST:ISUM
registers: Event Enable = 0's
For all Other Registers: Event Enable = 1's

Unused: All unused bits = 0

STATus:QUEStionable:POWer

Status Commands

Using the Service Request (SRQ) Method

Status Byte Register

Cp.

Reserved | o |
Reserved — Unused
Reserved — 2
Reserved — N Unused
Reserved —{ 4 5 Error/Event Queue Summary
II — O
SOMHz Input Pur too H[%hef:errvcej | Z X %‘E & g i F Questionable Status Summary
Reserved — 7 Y\ EIE 58 M Available (MAV
LO Out Unleveled | 2 5l2n 8|8 Y essage Available (MAY)
Unused — s E/ 6| 8|e | Std. Event Status Sum
Unused — 10 RS Req. S s} QS
Unused - Sl El i STATus:QUEStionable eq. Serv. Sum (RQS)| 6 a----
Unused — 12 — Operation Status Sum -
Hmzzg e Reserved —| 0 [
—{14
Always Zero (0) -l 15 Reserved — 1
) — Reserved — 2
STATus:QUEStionable:FREQuency powersummary_| 3 -\ ||| o] -
Reserved _|
Freq Ref Unlocked _| —— TEMPerature Sum— 4
Reserved | —— FREQuency Sum —| S 2
Reserved —| Reserved - 6 o | 5| E
Synth Unlocked —| Reserved | 7 2232
Invalid BW | N L oo
IF Synth Unlocked —| e —CALibration Summary— 8 % 2l |0
e =
Cal Osc Unlocked | 28 7| + — INTegrity Sum —| 9 |— == 6| g
Reserved | AR JHa| @
ol e|@|5 Reserved —{ 10 Wi
Unused —| 5| & o R a1
Unused — =8]8 eseved —
Unused OISl Reserved — 12
Unused Reserved —| 13
Unused —| . 14
Unused | Command Warning —
Always Zero (0) | Always Zero (0) — 15
STATus:QUEStionable:TEMPerature Standard Event Status Register
RTJS:UZZ% 7 QOper. Complete
Unused | Req. Bus Control
Unused — Query Error 3
Unused —| g 2 Dev. Dep. Error 5 58 i
Unused — o x| | 5 | Execution Error T E2 g
Unused —{ RIS EARY Lig o
Unused - X|E|E|588 Command Error :% 2|
Unused — §lolel|S User Request g E </
Unused — e Power On =Hee
Unused — Sh';ii el
Unused — o[+ Ha|m i
LLJJnusev:tij 1 STATus:OPERation
nused —
Unused CALibrating —|
Always Zero (0) | 9 0 [\
— Reserved — 1 [—\ /
- - - A /
STATus:QUEStionable:CALibration Reserved — 2 |\
Reserved [ | SWEeping — 3 7\\\1\\\
Reserved — MEASuring —{ 4 AN
Reserved | AN N
RF Align Failure | Waiting forTRIGger — 5 \\\\}\& B g \\L
IF AligFlz Failurz - 5 o Reserved —{ 6 N 55l8 %/\ \\ —
eserved - i) | ] | 2= 285 \ A
ADC Align Failure HEEEE Reserved — 7 CIE|E|s 2(4)- \ﬁ,g\
Reserved | R Reserved — 8 (— // 52| e|& g~
Reserved | 5 2|5 S| 8| Elg|e
Unused R Reserved | © 7///;2/ gelE 8|9 L
Reserved | BIEE5E Reserved =10 (/)| | S|« &) | 706 5|4 32|10
Resenes |1 1) (61 lal Reseres 11 |
/ /// -
Reserved —{1 Reserved — 12 /,/ Service Request
Align Needed — Reserved — 13 |—/// Enable Register
Reserved | /// g
Reserved —{ 14 //

(STATus:QUEStionable:INTegrity:UNCalibrated)

[for SA mode]

Oversweep (Meas Uncal) |, |
Reserved |

Unused |
Unused —
Unused —
Unused
Unused —
Unused —
Unused —
Unused — ¢
Unused — 10
Unused — 1

@ w oo s e - o

(Condition Register
(- )Trans Filter

(+)Trans Filter

Event Register

Event Enable Reg

Unused — 12

Unused —{13

Unused — 14
Always Zero (0) - 15

musNNy

Always Zero (0) — 15 |

(STATus:QUEStionable:INTegrity:SIGNal)

[for SA mode]

Unused —
Reserved |

Reserved —|
Reserved —
Reserved —|
Reserved —
Reserved |
Reserved —|
Unused —
Unused — 10
Unused — 11

mmqu,mbwm;u‘

ICondition Register
(- )Trans Filter

Event Register
Event Enable Reg

(+)Trans Filter

Unused — 12

Unused — 12

Unused — 14
Always Zero (0) — 15

+

J

[for SA mode]

Signal Summary - ;|
Reserved

STATus:QUEStionable:INTegrity

Measurement Uncal —
IF/ADC over range —
Reserved
Reserved |
Reserved —
Reserved |
Reserved —
Reserved — 10
Reserved — 11

Invalid Data —{ 12
Reserved — 12
Reserved — 14
Reserved {15 |-/

> oo s W oo

(Data Uncalibrated Suml)

Condition Register
(- )Trans Filter

(+)Trans Filter
Event Register

Event Enable Reg
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8.6 Status Byte Register

Status Byte Register

0 | Unused

Unused

Error/Event Queue Summary Bit

Data Questionable Summary Bit

Message Available (MAV)

Standard Event Summary Bit

Request Service (RQS)/MSS

~Njoloa|d|lwd] =

Operation Status Summary Bit

0[1|2]|3|4|5|6]| 7] Service Request Enable Register

ck776a

The RQS bit is read and reset by a serial poll. MSS (the same bit position) is read, non-destructively
by the *STB? command. If you serial poll bit 6 it is read as RQS, but if you send *STB it reads bit 6
as MSS. For more information refer to IEEE 488.2 standards, section 11.
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."\\, .’\\'
NIYSSAN o
¢/ 9 /& 'S
/8 /2 S
N IS 4 S Q
>/ &/ § s/ §
IS S/5 /5 />/) 9 /£
() T =~ 9D N4 3 S
S 5 ) 3 S & N
Q o /o S/ </ % /9
& IS g
S S & /& N @ K
0(0 ‘§ @ o § 709 ]
Q & N 'S > IS S
Q < 9 X 9
/S /&) 5/ ) §
* N
$/8/)8/8/5/8/8/8
s/ &/ s /8 /5/ /))&
g /&€ /¢ /S /J G /S /)9
Bit Number | 7 6 5 4 3 2 1 0
*STB?
Status Byte Register ok725a

Bit | Description

0,1 | These bits are always set to 0.

2 A 1 in this bit position indicates that the SCPI error queue is not empty which means
that it contains at least one error message.

3 A 1 in this bit position indicates that the data questionable summary bit has been set.
The data questionable event register can then be read to determine the specific condition
that caused this bit to be set.

4 A 1in this bit position indicates that the instrument has data ready in the output queue.
There are no lower status groups that provide input to this bit.

5 A 1 in this bit position indicates that the standard event summary bit has been set. The
standard event status register can then be read to determine the specific event that
caused this bit to be set.

6 A 1 in this bit position indicates that the instrument has at least one reason to report a
status change. This bit is also called the master summary status bit (MSS).

7 A 1 in this bit position indicates that the standard operation summary bit has been set.
The standard operation event register can then be read to determine the specific
condition that caused this bit to be set.

To query the status byte register, send the command * STB? The response will be the decimal sum of
the bits which are set to 1. For example, if bit number 7 and bit number 3 are set to 1, the decimal
sum of the 2 bits is 128 plus 8. So the decimal value 136 is returned. The * STB command does not
clear the status register
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In addition to the status byte register, the status byte group also contains the service request enable
register. This register lets you choose which bits in the status byte register will trigger a service
request.

Send the * SRE <nunber > command where <nunber > is the sum of the decimal values of the bits you
want to enable plus the decimal value of bit 6. For example, assume that you want to enable bit 7 so
that whenever the standard operation status register summary bit is set to 1 it will trigger a service
request. Send the command * SRE 192 (because 128 + 64). You must always add 64 (the numeric
value of RQS bit 6) to your numeric sum when you enable any bits for a service request. The
command * SRE? returns the decimal value of the sum of the bits previously enabled with the * SRE
<nunber > command.

The service request enable register presets to zeros (0).

Bit Number | 7 6 5 4 3 2 1 0

*SRE <num>
*SRE?

Service Request Enable Register ok726a
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8.7 Standard Event Status Register

Operation Complete

Request Bus Control

Query Error

Device Dependent Error
Execution Error

Command Error
User Request

Power On
l Y Y YYVYY
3 2 1

Standard 7 6 5

N
O |«

Event Status
Register

Standard Event
Enable Register 7 6 5 4 3 2 1

‘Q

vy To Status Byte Register Bit #5 k7778

Chapter 8 277



Status Commands
Standard Event Status Register

The standard event status register contains the following bits:

N
S &g S
-9 \9 &
& N 5 &
& ) N >
3 £/8/ 8/ 8 £/ &
Q ) Q7 & < < o)
Q @ Y & IS 0 O
IS S L IS @ &L O IS
o *,
O (] (o S Q @ 9 .,\\9
o /) X/ &/)35/8 /) 5/ 8/ &
§/8/8/E/8/S8/E/ &
N O g /& g/ O
Bit Number | 7 6 5 4 3 2 1 0
*ESR?
Standard Event Status Register okr27a

Bit | Description

0 A 1 in this bit position indicates that all pending operations were completed following
execution of the * OPC command.

1 This bit is always set to 0. (The instrument does not request control.)

2 A 1 in this bit position indicates that a query error has occurred. Query errors have SCPI
error numbers from —-499 to —-400.

3 A 1 in this bit position indicates that a device dependent error has occurred. Device
dependent errors have SCPI error numbers from =399 to -300 and 1 to 32767.

4 A 1 in this bit position indicates that an execution error has occurred. Execution errors
have SCPI error numbers from —299 to -200.

5 A 1 in this bit position indicates that a command error has occurred. Command errors
have SCPI error numbers from -199 to -100.

6 Currently not used.

7 A 1 in this bit position indicates that the instrument has been turned off and then on.

The standard event status register is used to determine the specific event that set bit 5 in the status
byte register. To query the standard event status register, send the command * ESR?. The response
will be the decimal sum of the bits which are enabled (set to 1). For example, if bit number 7 and bit
number 3 are enabled, the decimal sum of the 2 bits is 128 plus 8. So the decimal value 136 is
returned.
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In addition to the standard event status register, the standard event status group also contains a
standard event status enable register. This register lets you choose which bits in the standard event
status register will set the summary bit (bit 5 of the status byte register) to 1. Send the * ESE
<nunber > command where <nunber > is the sum of the decimal values of the bits you want to enable.
For example, to enable bit 7 and bit 6 so that whenever either of those bits is set to 1, the standard
event status summary bit of the status byte register will be set to 1, send the command *ESE 192
(128 + 64). The command * ESE? returns the decimal value of the sum of the bits previously enabled

with the * ESE <nunber > command.

The standard event status enable register presets to zeros (0).

Bit Number | 7 6 5 4 3 2 1 0

*ESE <num>
*ESE?

Standard Event Status Enable Register ok728a

Chapter 8 279



Status Commands
Operation and Questionable Status Registers

8.8 Operation and Questionable Status Registers

The operation and questionable status registers are registers that monitor the overall instrument
condition. They are accessed with the STATus:OPERation and STATus:QUEStionable commands
in the STATus command subsystem.

8.8.1 Operation Status Register
The operation status register monitors the current instrument measurement state. It checks to see
if the instrument is measuring, calibrating, sweeping, or waiting for a trigger.

8.8.2 Questionable Status Register

The questionable status register monitors the instrument to see if anything questionable has
happened. It is looking for anything that might cause an error or a bad measurement like a
hardware problem, an out of calibration situation, or a unusual signal. All the bits are summary
bits from lower-level event registers.
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8.9 SCPI Status Commands

IEEE (*) Commands

Clear Status p283

Standard Event Status Enable p283

Standard Event Status Register Query
p283

Operation Complete Command p284

Operation Complete Query p284

Service Request Enable p284

Read Status Byte Query p284

Wait-to-Continue p284

STATus Commands

Operation Register p285 Operation Condition Query p285

Operation Enable p285

Operation Event Query p285

Operation Negative Transition p286

Operation Positive Transition p286

Preset the Status Bytes p286

Status Register p286 Questionable Condition p286

Questionable Enable p287

Questionable Event Query p287

Questionable Negative Transition p287

Questionable Positive Transition p288

Calibration Register p288 Questionable Calibration Condition p288

Questionable Calibration Enable p288

Questionable Calibration Event Query p289

Questionable Calibration Negative Transition p289

Questionable Calibration Positive Transition p289

Frequency Register p290 Questionable Frequency Condition p290
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STATus Commands

Questionable Integrity Enable p292

Questionable Frequency Event Query p290

Questionable Frequency Negative Transition p291

Questionable Frequency Positive Transition p291

Integrity Register p291

Questionable Integrity Condition p291

Questionable Integrity Event Query p292

Questionable Integrity Event Query p292

Questionable Integrity Negative Transition p292

Questionable Integrity Positive Transition p293

Signal Integrity Register p293

Questionable Integrity Signal Condition p293

Questionable Integrity Signal Enable p293

Questionable Integrity Signal Event Query p294

Questionable Integrity Signal Negative Transition p294

Questionable Integrity Signal Positive Transition p294

Calibration Integrity Register
p295

Questionable Calibration Integrity Condition p295

Questionable Calibration Integrity Enable p295

Questionable Calibration Integrity Event Query p295

Questionable Calibration Integrity Negative Transition
p295

Questionable Calibration Integrity Positive Transition
p296

Power Register p296

Questionable Power Condition p296

Questionable Power Enable p296

Questionable Power Event Query p297

Questionable Power Negative Transition p297

Questionable Power Positive Transition p297

Temperature Register p298

Questionable Temperature Condition p298

Questionable Temperature Enable p298

Questionable Temperature Event Query p298

Questionable Temperature Negative Transition p299

Questionable Temperature Positive Transition p299
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8.10 Common IEEE Commands

These commands are specified in IEEE Standard 488.2-1992, IEEE Standard Codes, Formats,
Protocols and Common Commands for Use with ANSI/IEEE Std 488.1-1987. New York, NY, 1992,

8.10.1 Clear Status

Clears the status byte. It does this by emptying the error queue and clearing all bits in all of the
event registers. The status byte registers summarize the states of the other registers. It is also
responsible for generating service requests.

Remote Command:

*CLS
See also *STB?

Example:

*CLS

8.10.2 Standard Event Status Enable

Selects the desired bits from the standard event status enable register. This register monitors 1/0
errors and synchronization conditions such as operation complete, request control, query error,
device dependent error, execution error, command error and power on. The selected bits are OR'd to
become a summary bit (bit 5) in the status byte register which can be queried.

The query returns the state of the standard event status enable register.
Minimum: 0

Maximum: 255

Remote Command:

*ESE <integer>

*ESE?

8.10.3 Standard Event Status Register Query

Queries and clears the standard event status event register. This is a destructive read.
Minimum: 0

Maximum: 255

Remote Command:

*ESR?
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8.10.4 Operation Complete Command

Sets bit 0 in the standard event status register to “1” when all pending operations have finished.

Remote Command:

*OPC

8.10.5 Operation Complete Query

This query stops any new commands from being processed until the current processing is complete.
Then it returns a “1”, and the program continues. This query can be used to synchronize events of
other instruments on the external bus.

Remote Command:

*OoPC?

8.10.6 Service Request Enable

This command sets the value of the service request enable register.
The query returns the value of the register.

Minimum: 0

Maximum: 255

Remote Command:

*SRE <integer>

*SRE?

8.10.7 Read Status Byte Query

Returns the value of the status byte register without erasing its contents.

Remote Command:
*STB?
See also *CLS

8.10.8 Wait-to-Continue
*WAI

This command causes the instrument to wait until all pending commands are completed before
executing any additional commands. There is no query form for the command.
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8.11 STATus Subsystem Commands

8.11.1 Operation Register

8.11.1.1 Operation Condition Query

This query returns the decimal value of the sum of the bits in the Status Operation Condition
register.

Note: The data in this register is continuously updated and reflects the current conditions.

Remote Command:

: STATus: CPERati on: CONDi ti on?

8.11.1.2 Operation Enable

This command determines what bits in the Operation Condition Register will set bits in the
Operation Event register, which also sets the Operation Status Summary bit (bit 7) in the Status
Byte Register. The variable <number> is the sum of the decimal values of the bits you want to
enable.

Note: The preset condition is to have all bits in this enable register set to 0. To have any Operation
Events reported to the Status Byte Register, 1 or more bits need to be set to 1. There is little reason
to have any bits enabled for typical manufacturing tests. Enabling bits in this register would be of

more value during test development.

Factory Preset
and *RST: 0

Maximum Value: 32767

Minimum Value: 0

Remote Command:

: STATus: CPERat i on: ENABl e <nunber >
: STATus: OPERat i on: ENAB| e?

8.11.1.3 Operation Event Query
This query returns the decimal value of the sum of the bits in the Operation Event register.

Note: The register requires that the equivalent PTR or NTR filters be set before a condition register
bit can set a bit in the event register.

Note: The data in this register is latched until it is queried. Once queried, the data is cleared.

Remote Command:

: STATus: CPERati on[ : EVENt] ?
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8.11.1.4 Operation Negative Transition

This command determines what bits in the Operation Condition register will set the corresponding
bit in the Operation Event register when that bit has a negative transition (1 to 0). The variable
<number> is the sum of the decimal values of the bits that you want to enable.

Factory Preset
and *RST: 0

Maximum Value: 32767

Minimum Value: 0

Remote Command:

: STATus: OPERat i on: NTRansi ti on <nunber >
: STATus: CPERat i on: NTRansi ti on?

8.11.1.5 Operation Positive Transition

This command determines what bits in the Operation Condition register will set the corresponding
bit in the Operation Event register when that bit has a positive transition (0 to 1). The variable
<number> is the sum of the decimal values of the bits that you want to enable.

Factory Preset
and *RST: 32767 (all 1's)

Maximum Value: 32767

Minimum Value: 0

Remote Command:

: STATus: OPERat i on: PTRansi ti on <nunber >
: STATus: CPERat i on: PTRansi ti on?

8.11.2 Preset the Status Bytes

Sets bits in most of the enable and transition registers to their default state. It presets all the
Transition Filters, Enable Registers, and the Error/Event Queue Enable. It has no effect on Event
Registers, Error/Event QUEuUe, IEEE 488.2 ESE, and SRE Registers.

Remote Command:

: STATus: PRESet

8.11.3 Status Register

8.11.3.1 Questionable Condition

This query returns the decimal value of the sum of the bits in the Questionable Condition register.
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Note: The data in this register is continuously updated and reflects the current conditions.

Remote Command:

: STATus: QUESti onabl e: CONDi ti on?

8.11.3.2 Questionable Enable

This command determines what bits in the Questionable Condition Register will set bits in the
Questionable Event register, which also sets the Questionable Status Summary bit (bit3) in the
Status Byte Register. The variable <number> is the sum of the decimal values of the bits you want
to enable.

Note: The preset condition is to have all bits in this enable register set to 0. To have any
Questionable Events reported to the Status Byte Register, 1 or more bits need to be set to 1. It is
recommended that all bits be enabled in this register. The Status Byte Event Register should be
gueried after each measurement to check the Questionable Status Summary (bit 3). If it is equal to
1, there was some kind of condition during the test, that might make the test results invalid. If it is
equal to 0, this indicates that no hardware problem, or measurement problem was detected by the
analyzer.

Factory Preset
and *RST: 0

Maximum Value: 32767

Minimum Value: 0

Remote Command:

: STATus: QUESt i onabl e: ENABl e <nunber >
: STATus: QUESt i onabl e: ENABI e?

8.11.3.3 Questionable Event Query
This query returns the decimal value of the sum of the bits in the Questionable Event register.

Note: The register requires that the equivalent PTR or NTR filters be set before a condition register
bit can set a bit in the event register.

Note: The data in this register is latched until it is queried. Once queried, the data is cleared.

Remote Command:

: STATus: QUESt i onabl e[ : EVENt ] ?

8.11.3.4 Questionable Negative Transition

This command determines what bits in the Questionable Condition register will set the
corresponding bit in the Questionable Event register when that bit has a negative transition (1 to
0). The variable <number> is the sum of the decimal values of the bits that you want to enable.
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Factory Preset
and *RST: 0

Maximum Value: 32767

Minimum Value: 0

Remote Command:

: STATus: QUESt i onabl e: NTRansi ti on <nunber >
: STATus: QUESt i onabl e: NTRansi ti on?

8.11.3.5 Questionable Positive Transition

This command determines what bits in the Questionable Condition register will set the
corresponding bit in the Questionable Event register when that bit has a positive transition (0 to 1).
The variable <number> is the sum of the decimal values of the bits that you want to enable.

Factory Preset
and *RST: 32767 (all 1's)

Maximum Value: 32767

Minimum Value: 0

Remote Command:

: STATus: QUESt i onabl e: PTRansi ti on <nunber >
: STATus: QUESt i onabl e: PTRansi ti on?

8.11.4 Calibration Register

8.11.4.1 Questionable Calibration Condition

This query returns the decimal value of the sum of the bits in the Questionable Calibration
Condition register.

Note: The data in this register is continuously updated and reflects the current conditions.

Remote Command:

: STATus: QUESt i onabl e: CALi brati on: CONDi ti on?

8.11.4.2 Questionable Calibration Enable

This command determines what bits in the Questionable Calibration Condition Register will set
bits in the Questionable Calibration Event register, which also sets the Calibration Summary bit
(bit 8) in the Questionable Register. The variable <number> is the sum of the decimal values of the
bits you want to enable.
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Factory Preset
and *RST: 32767 (all 1's)

Maximum Value: 32767

Minimum Value: 0

Remote Command:

: STATus: QUESti onabl e: CALi br ati on: ENABl e <nunber >
: STATus: QUESt i onabl e: CALi br ati on: ENABI e?

8.11.4.3 Questionable Calibration Event Query

This query returns the decimal value of the sum of the bits in the Questionable Calibration Event
register.

Note: The register requires that the equivalent PTR or NTR filters be set before a condition register
bit can set a bit in the event register.

Note: The data in this register is latched until it is queried. Once queried, the data is cleared.

Remote Command:

: STATus: QUESt i onabl e: CALi bration[: EVEN ] ?

8.11.4.4 Questionable Calibration Negative Transition

This command determines what bits in the Questionable Calibration Condition register will set the
corresponding bit in the Questionable Calibration Event register when that bit has a negative
transition (1 to 0). The variable <number> is the sum of the decimal values of the bits that you want
to enable.

Factory Preset
and *RST: 0

Maximum Value: 32767

Minimum Value: 0

Remote Command:

: STATus: QUESt i onabl e: CALi br ati on: NTRansi ti on <nunber >
: STATus: QUESti onabl e: CALi brati on: NTRansi ti on?

8.11.4.5 Questionable Calibration Positive Transition

This command determines what bits in the Questionable Calibration Condition register will set the
corresponding bit in the Questionable Calibration Event register when that bit has a positive
transition (0 to 1). The variable <number> is the sum of the decimal values of the bits that you want
to enable.
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Factory Preset
and *RST: 32767 (all 1's)

Maximum Value: 32767

Minimum Value: 0

Remote Command:

: STATus: QUESt i onabl e: CALi brati on: PTRansi ti on <nunber >
: STATus: QUESt i onabl e: CALi brati on: PTRansi ti on?

8.11.5 Frequency Register

8.11.5.1 Questionable Frequency Condition

This query returns the decimal value of the sum of the bits in the Questionable Frequency
Condition register.

Note: The data in this register is continuously updated and reflects the current conditions.

Remote Command:

: STATus: QUESt i onabl e: FREQuency: CONDi ti on?

8.11.5.2 Questionable Frequency Enable

This command determines what bits in the Questionable Frequency Condition Register will set bits
in the Questionable Frequency Event register, which also sets the Frequency Summary bit (bit 5) in
the Questionable Register. The variable <number> is the sum of the decimal values of the bits you

want to enable.

Factory Preset
and *RST: 32767 (all 1's)

Maximum Value: 32767

Minimum Value: 0

Remote Command:

: STATus: QUESt i onabl e: FREQuency: ENABl e <nunber >
: STATus: QUESt i onabl e: FREQuency: ENAB| e?

8.11.5.3 Questionable Frequency Event Query

This query returns the decimal value of the sum of the bits in the Questionable Frequency Event
register.

Note: The register requires that the equivalent PTR or NTR filters be set before a condition register
bit can set a bit in the event register.

Note: The data in this register is latched until it is queried. Once queried, the data is cleared.
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Remote Command:

: STATus: QUESt i onabl e: FREQuency[: EVENt ] ?

8.11.5.4 Questionable Frequency Negative Transition

This command determines what bits in the Questionable Frequency Condition register will set the
corresponding bit in the Questionable Frequency Event register when that bit has a negative
transition (1 to 0). The variable <number> is the sum of the decimal values of the bits that you want
to enable.

Factory Preset
and *RST: 0

Maximum Value: 32767

Minimum Value: 0

Remote Command:

: STATus: QUESt i onabl e: FREQuency: NTRansi ti on <nunber >
: STATus: QUESt i onabl e: FREQuency: NTRansi ti on?

8.11.5.5 Questionable Frequency Positive Transition

This command determines what bits in the Questionable Frequency Condition register will set the
corresponding bit in the Questionable Frequency Event register when that bit has a positive
transition (0 to 1). The variable <number> is the sum of the decimal values of the bits that you want
to enable.

Factory Preset
and *RST: 32767 (all 1's)

Maximum Value: 32767

Minimum Value: 0

Remote Command:

. STATus: QUESt i onabl e: FREQuency: PTRansi ti on <nunber >
: STATus: QUESt i onabl e: FREQuency: PTRansi ti on?

8.11.6 Integrity Register

8.11.6.1 Questionable Integrity Condition

This query returns the decimal value of the sum of the bits in the Questionable Integrity Condition
register.

Note: The data in this register is continuously updated and reflects the current conditions.
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Remote Command:

: STATus: QUESti onabl e: | NTegrity: GONDi ti on?

8.11.6.2 Questionable Integrity Enable

This command determines what bits in the Questionable Integrity Condition Register will set bits
in the Questionable Integrity Event register, which also sets the Integrity Summary bit (bit 9) in
the Questionable Register. The variable <number> is the sum of the decimal values of the bits you
want to enable.

Factory Preset
and *RST: 32767 (all 1's)

Maximum Value: 32767

Minimum Value: 0

Remote Command:

: STATus: QUESt i onabl e: | NTegri ty: ENABl e <nunber >
: STATus: QUESt i onabl e: | NTegri ty: ENABl e?

8.11.6.3 Questionable Integrity Event Query

This query returns the decimal value of the sum of the bits in the Questionable Integrity Event
register.

Note: The register requires that the equivalent PTR or NTR filters be set before a condition register
bit can set a bit in the event register.

Note: The data in this register is latched until it is queried. Once queried, the data is cleared.

Remote Command:

: STATus: QUESti onabl e: | NTegrity[: EVENt]?

8.11.6.4 Questionable Integrity Negative Transition

This command determines what bits in the Questionable Integrity Condition register will set the
corresponding bit in the Questionable Integrity Event register when that bit has a negative
transition (1 to 0). The variable <number> is the sum of the decimal values of the bits that you want
to enable.

Factory Preset
and *RST: 0

Maximum Value: 32767

Minimum Value: 0

Remote Command:

: STATus: QUESt i onabl e: | NTegri ty: NTRansi ti on <nunber >
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: STATus: QUESt i onabl e: | NTegrity: NTRansi ti on?

8.11.6.5 Questionable Integrity Positive Transition

This command determines what bits in the Questionable Integrity Condition register will set the
corresponding bit in the Questionable Integrity Event register when that bit has a positive
transition (0 to 1). The variable <number> is the sum of the decimal values of the bits that you want
to enable.

Factory Preset
and *RST: 32767 (all 1's)

Maximum Value: 32767

Minimum Value: 0

Remote Command:

: STATus: QUESt i onabl e: | NTegri ty: PTRansi ti on <nunber >
: STATus: QUESt i onabl e: | NTegrity: PTRansi ti on?

8.11.7 Signal Integrity Register

8.11.7.1 Questionable Integrity Signal Condition

This query returns the decimal value of the sum of the bits in the Questionable Integrity Signal
Condition register.

Note: The data in this register is continuously updated and reflects the current conditions.

Remote Command:

: STATus: QUESt i onabl e: | NTegrity: SI G\al : CONDi ti on?

8.11.7.2 Questionable Integrity Signal Enable

This command determines what bits in the Questionable Integrity Signal Condition Register will
set bits in the Questionable Integrity Signal Event register, which also sets the Integrity Summary
bit (bit 9) in the Questionable Register. The variable <number> is the sum of the decimal values of
the bits you want to enable.

Factory Preset
and *RST: 32767 (all 1's)

Maximum Value: 32767

Minimum Value: 0

Remote Command:

: STATus: QUESt i onabl e: | NTegrity: S| G\al : ENABl e <nunber >
: STATus: QUESt i onabl e: | NTegrity: S| G\al : ENAB| e?
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8.11.7.3 Questionable Integrity Signal Event Query

This query returns the decimal value of the sum of the bits in the Questionable Integrity Signal
Event register.

Note: The register requires that the equivalent PTR or NTR filters be set before a condition register
bit can set a bit in the event register.

Note: The data in this register is latched until it is queried. Once queried, the data is cleared.

Remote Command:

: STATus: QUESti onabl e: I NTegrity: SIGNal [ : EVEN ] ?

8.11.7.4 Questionable Integrity Signal Negative Transition

This command determines what bits in the Questionable Integrity Signal Condition register will set
the corresponding bit in the Questionable Integrity Signal Event register when that bit has a
negative transition (1 to 0). The variable <number> is the sum of the decimal values of the bits that
you want to enable.

Factory Preset
and *RST: 0

Maximum Value: 32767

Minimum Value: 0

Remote Command:

: STATus: QUESti onabl e: | NTegrity: SI G\al : PTRansi ti on <nunber >
: STATus: QUESti onabl e: | NTegri ty: SI G\al : PTRansi ti on?

8.11.7.5 Questionable Integrity Signal Positive Transition

This command determines what bits in the Questionable Integrity Signal Condition register will set
the corresponding bit in the Questionable Integrity Signal Event register when that bit has a
positive transition (0 to 1). The variable <number> is the sum of the decimal values of the bits that
you want to enable.

Factory Preset
and *RST: 32767 (all 1's)

Maximum Value: 32767

Minimum Value: 0

Remote Command:

: STATus: QUESt i onabl e: | NTegrity: Sl G\al : PTRansi ti on <nunber >
: STATus: QUESt i onabl e: | NTegri ty: Sl G\al : PTRansi ti on?
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8.11.8 Calibration Integrity Register

8.11.8.1 Questionable Calibration Integrity Condition

This query returns the decimal value of the sum of the bits in the Questionable Calibration
Integrity Condition register.

Note: The data in this register is continuously updated and reflects the current conditions.

Remote Command:

: STATus: QUESt i onabl e: | NTegrity: UNCal i brat ed: CONDi ti on?

8.11.8.2 Questionable Calibration Integrity Enable

This command determines what bits in the Questionable Calibration Integrity Condition Register
will set bits in the Questionable Integrity Signal Event register, which also sets the Integrity
Summary bit (bit 9) in the Questionable Register. The variable <number> is the sum of the decimal
values of the bits you want to enable.

Factory Preset
and *RST: 32767 (all 1's)

Maximum Value: 32767

Minimum Value: 0

Remote Command:

: STATus: QUESt i onabl e: | NTegrity: UNCal i br at ed: ENABl e <nunber >
: STATus: QUESt i onabl e: | NTegrity: UNCal i br at ed: ENABI e?

8.11.8.3 Questionable Calibration Integrity Event Query

This query returns the decimal value of the sum of the bits in the Questionable Calibration
Integrity Event register.

Note: The register requires that the equivalent PTR or NTR filters be set before a condition register
bit can set a bit in the event register.

Note: The data in this register is latched until it is queried. Once queried, the data is cleared.

Remote Command:

: STATus: QUESt i onabl e: | NTegrity: UNCal i brated[: EVENt ] ?

8.11.8.4 Questionable Calibration Integrity Negative Transition

This command determines what bits in the Questionable Calibration Integrity Condition register
will set the corresponding bit in the Questionable Integrity Signal Event register when that bit has
a negative transition (1 to 0). The variable <number> is the sum of the decimal values of the bits
that you want to enable.
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Factory Preset
and *RST: 0

Maximum Value: 32767

Minimum Value: 0

Remote Command:

: STATus: QUESti onabl e: | NTegrity: UNCal i brat ed: NTRansi ti on <nunber >
: STATus: QUESti onabl e: | NTegrity: UNCal i br at ed: NTRansi ti on?

8.11.8.5 Questionable Calibration Integrity Positive Transition

This command determines what bits in the Questionable Calibration Integrity Condition register
will set the corresponding bit in the Questionable Calibration Integrity Event register when that bit
has a positive transition (0 to 1). The variable <number> is the sum of the decimal values of the bits
that you want to enable.

Factory Preset
and *RST: 32767 (all 1's)

Maximum Value: 32767

Minimum Value: 0

Remote Command:

: STATus: QUESt i onabl e: | NTegrity: UNCal i br at ed: PTRansi ti on <nunber >
: STATus: QUESt i onabl e: | NTegrity: UNCal i br at ed: PTRansi ti on?

8.11.9 Power Register

8.11.9.1 CQuestionable Power Condition

This query returns the decimal value of the sum of the bits in the Questionable Power Condition
register.

Note: The data in this register is continuously updated and reflects the current conditions.

Remote Command:

: STATus: QUESt i onabl e: POMr: CONDi ti on?

8.11.9.2 Questionable Power Enable

This command determines what bits in the Questionable Power Condition Register will set bits in
the Questionable Power Event register, which also sets the Power Summary bit (bit 3) in the
Questionable Register. The variable <number> is the sum of the decimal values of the bits you want
to enable.
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Factory Preset
and *RST: 32767 (all 1's)

Maximum Value: 32767

Minimum Value: 0

Remote Command:

: STATus: QUESt i onabl e: POMr : ENABl e <nunber >
: STATus: QUESt i onabl e: PO/r : ENABl e?

8.11.9.3 Questionable Power Event Query

This query returns the decimal value of the sum of the bits in the Questionable Power Event
register.

Note: The register requires that the equivalent PTR or NTR filters be set before a condition register
bit can set a bit in the event register.

Note: The data in this register is latched until it is queried. Once queried, the data is cleared.

Remote Command:

: STATus: QUESt i onabl e: POMr[: EVEN ] ?

8.11.9.4 Questionable Power Negative Transition

This command determines what bits in the Questionable Power Condition register will set the
corresponding bit in the Questionable Power Event register when that bit has a negative transition
(1 to 0). The variable <number> is the sum of the decimal values of the bits that you want to enable.

Factory Preset
and *RST: 0

Maximum Value: 32767

Minimum Value: 0

Remote Command:

: STATus: QUESt i onabl e: POMr : NTRansi ti on <nunber >
: STATus: QESt i onabl e: POMr : NTRansi ti on?

8.11.9.5 Questionable Power Positive Transition

This command determines what bits in the Questionable Power Condition register will set the
corresponding bit in the Questionable Power Event register when that bit has a positive transition
(0 to 1). The variable <number> is the sum of the decimal values of the bits that you want to enable.

Factory Preset
and *RST: 32767 (all 1's)

Maximum Value: 32767
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Minimum Value: 0

Remote Command:

: STATus: QUESt i onabl e: POMr : PTRansi ti on <nunber >
: STATus: QUESt i onabl e: POMr : PTRansi ti on?

8.11.10 Temperature Register

8.11.10.1 Questionable Temperature Condition

This query returns the decimal value of the sum of the bits in the Questionable Temperature
Condition register.

Note: The data in this register is continuously updated and reflects the current conditions.

Remote Command:

: STATus: QUESt i onabl e: TEMPer at ure: CONDi ti on?

8.11.10.2 Questionable Temperature Enable

This command determines what bits in the Questionable Temperature Condition Register will set
bits in the Questionable Temperature Event register, which also sets the Temperature Summary bit
(bit 4) in the Questionable Register. The variable <number> is the sum of the decimal values of the
bits you want to enable.

Factory Preset
and *RST: 32767 (all 1's)

Maximum Value: 32767

Minimum Value: 0

Remote Command:

: STATus: QUESt i onabl e: TEMPer at ur e: ENABI e <nunber >
: STATus: QUESt i onabl e: TEMPer at ur e: ENABI e?

8.11.10.3 Questionable Temperature Event Query

This query returns the decimal value of the sum of the bits in the Questionable Temperature Event
register.

Note: The register requires that the equivalent PTR or NTR filters be set before a condition register
bit can set a bit in the event register.

Note: The data in this register is latched until it is queried. Once queried, the data is cleared.

Remote Command:

: STATus: QUESt i onabl e: TEMPer at ure[: EVENt ] ?
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8.11.10.4 Questionable Temperature Negative Transition

This command determines what bits in the Questionable Temperature Condition register will set
the corresponding bit in the Questionable Temperature Event register when that bit has a negative
transition (1 to 0). The variable <number> is the sum of the decimal values of the bits that you want
to enable.

Factory Preset
and *RST: 0

Maximum Value: 32767

Minimum Value: 0

Remote Command:

: STATus: QUESt i onabl e: TEMPer at ur e: NTRansi ti on <nunber >
: STATus: QUESt i onabl e: TEMPer at ur e: NTRansi ti on?

8.11.10.5 Questionable Temperature Positive Transition

This command determines what bits in the Questionable Temperature Condition register will set
the corresponding bit in the Questionable Temperature Event register when that bit has a positive
transition (0 to 1). The variable <number> is the sum of the decimal values of the bits that you want
to enable.

Factory Preset
and *RST: 32767 (all 1's)

Maximum Value: 32767

Minimum Value: 0

Remote Command:

: STATus: QUESt i onabl e: TEMPer at ur e: PTRansi ti on <nunber >
: STATus: QUESt i onabl e: TEMPer at ur e: PTRansi ti on?
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10 dB step, 73
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abort printing, 185
ACP key, 143
ADC Dither key, 103
Adj Chan BW key, 152
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adjacent channel power
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measurement setup, 151
adjusting
display line, 88
mixer level
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Agilent Technologies URL, 2
Align ADC key, 197
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Align Current IF Flatness key,
197
Align Current SysGain key, 197
Align IF key, 197
Align RF key, 196
Align Subsys key, 196
aligning
ADC, 197
align all, 196
automatic align, 195
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system gain, 197
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Alignments key, 195
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All Traces key, 172
amount of block data, 210
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AMPLITUDE Y Scale front-panel
key, 65
Amptd Ref key, 95
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applet, 236
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ASCII data format, 181
Attenuation key, 66
attenuator step
10dB, 73
2dB, 73
Attn Step key, 73
Auto Align key, 195
Auto All key, 99
auto couple, 75
Auto Couple front-panel key, 75
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Auto All, 99
controlling, 99
Auto key, 80
detector, 83
phase noise, 101
Auto Sweep Time key, 100
Auto Sweep Type key, 100, 109
Average key, 78
detector, 85
average number, 151, 154, 156
averaging
type, 79
Auto, 80
Log power, 80
power, 81
voltage, 81
Avg Number key, 151, 154, 156,
158, 160
Avg/VBW Type key, 79
phase noise, 102

B

Band/Intvl Power

key, 133
bandwidth power, 133
BASIC programming, 228
binary data, 210
binary data order, 181
bit patterns, 210
Bitmap

format, 171

screen file, 165
Bitmap key, 171
Blank key, 113
block data, 210
book

organization, 26

terms, 28
boolean settings, 209
bus

LAN, 221

LAN cable, 263
bus clear command, 227
BW/Avg

front-panel key, 76
By Date key, 167
By Extensionkey, 167
By Name key, 167
By Size key, 167
byte order of data, 181

C

C language
addressing sessions, 217
closing sessions, 218
compiling and linking, 213
creating, 212
example, 214
opening session, 215
sessions, 216
using VISA library, 212
using VISA transition library,
213, 215
C programing socket LAN, 241
C programming socket LAN, 242,
255
cable
LAN, 263
calibration functions, 203
Catalog key, 166
Center Freq key, 90
center frequency, marker to, 138
CF Step key, 92
Chan Pwr Span key, 155
Chan Spacing key, 152
Change Title key, 89
changing
frequency span, 105, 106
Channel Power key, 144
channel power measurement, 144
measurement setup, 154
channel power span, 155
channel spacing, 152
Clear Error Queue key, 192
clear status, IEEE command, 283
Clear Title key, 89
Clear Write key, 112
clearing errors, 192
CLS command, 267
Color Capable key, 187
Color key, 188
color palette
defaults, 202
selecting, 202
Color Palette key, 202
command complete, 284
command keywords, 209
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commands

parameters, 209

syntax, 206

valid commands, 207
compiling C with VTL, 213
condition of instrument, 265
condition register, 267
Config 1/0 key, 198
configuration

GPIB address, 198

host ID, 199

host name, 199

IP address, 198

LAN, 200
connection errors, 258
connection refused, 260
connection refused error, 260
connection timed out, 260
Continuous Pk

key, 138
control functions, 63
Control LAN Telnet key, 200
Control SICL LAN key, 200
Control Socket LAN key, 200
controller, 219
controlling

auto coupling, 99

gate time, 135
controlling via LAN, 227
Copy key, 176
Copy Now key, 176
copying

files, 176
Counter Zoom key, 159
couplings, 28
Create Dir key, 179
Create Dir Now key, 179
creating

directories, 179

directories now, 179
Csv

format, 171

trace type, 165
CSV key, 171
current measurement, query, 148

D

data byte order
setting, 181
data format, 181
data to a file
moving, 180
data, blocks of, 210
date
displaying, 193
setting, 193
Date Format key, 193

dBm key, 70
dBmV key, 70
dBpV key, 70
default
color palette, 202
Default key, 202
default value, setting, 209
defaults
LAN, 258
restoring
system, 202
definitions
dependencies/couplings, 28
example, 28
factory preset, 28
maximum value, 28
minimum value, 28
remote command, 28
state saved, 28
terms, 28
degree units, 210
Delete All key, 180
Delete All Now key, 180
Delete key, 175
Delete Now key, 175
deleting
files, 175, 180
Delta
key, 123
Delta Pair
key, 124
dependencies, 28
Dependencies/Couplings term, 28
destination
trace 1, 174
trace 2, 174
trace 3, 174
Destination key, 174
Det/Demod front-panel key, 82
detection
Auto, 83
Average, 85
Negative Peak, 86
Normal, 85
Peak, 85
RMS, 87
Sample, 86
detector, 87
averaging, 78
Detector key, 82
phase noise, 102
device clear command, 227
diagnostics, 203
Dir From/To key, 177
Dir Select key, 168, 172, 175,
176, 177, 178, 179

Dir Up key, 168, 172, 174, 176,
177, 178, 179
directories
creating, 179
selecting, 175
display
marker readout, 127
frequency, 127
inverse time, 128
period, 127
time, 128
on/off, 89
Display front-panel key, 88
Display Line key, 88
display windows
Marker Table, 128
displaying
errors, 191
pages, 191
divisions, scaling, 67

E

EBW Span key, 157
echo, lack of, 225
Eject Page key, 189
Emiss BW X dB key, 157
emission bandwidth
measurement, 146
measurement setup, 156
emission bandwidth span, 157
emission bandwidth X dB, 157
Emission BW key, 146
enable register
service request, 270
error
connection refused, 260
connection timed out, 260
no response from host, 260
error messages, 261
error monitoring, 284
errors
clearing, 192
connecting remotely, 258
displaying, 191
file moving/copying, 259
LAN troubleshooting, 258
packets lost, 259
timeout, 259
ESE command, 267
event enable register, 267
event register, 267
event status byte
enable and read, 283
event status enable, IEEE
command, 283
event status register
qguery and clear, 283
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Example term, 28

Ext Amp Gain key, 72

Ext Front key, 115

Ext Rear key, 116
external amplifier gain, 72

F

factory defaults

LAN, 258
Factory Preset key, 184
Factory Preset term, 28

faster measurements, display off,

89

FFT & Sweep key, 100
FFTs/Span key, 110
FFTs/Span Type key, 101
file

all, 166

catalog, 166

copy, 176

copy now, 176

delete, 175

delete now, 175

format, 170

load now, 173

name, 172, 178, 179

renaming, 177

renaming now, 177

save, 168

save now, 168

screen, 167

sort, 167, 174, 176, 177, 178

state, 166

trace, 167

type, 170, 174, 176, 177, 178

, 166

file copying/moving errors, 259
File front-panel key, 165

file type
Screen, 165
State, 165
Trace, 165
files
deleting, 180
filter

negative transition, 267

positive transition, 267
finding

peaks, 136, 137, 138
format

Bitmap, 171

Csv, 171

Metafile, 171

Reverse Bitmap, 171

Reverse Metafile, 171

Trace + State, 171
Format key, 170

format, data, 181
Free Run key, 114
Freq Offset key, 92
Freq Ref key, 96
Frequency
key, 127
FREQUENCY Channel
front-panel key, 90
frequency reference, 96
frequency units, 209
front-panel key
AMPLITUDE Y Scale, 65
Auro Couple, 75
BW/Avg, 76
Det/Demod, 82
Display, 88
File, 165
FREQUENCY Channel, 90
Input/Output, 94
Marker, 122
Marker -->, 130
Meas Setup, 150, 151, 154, 156,
158, 160
MEASURE, 143
Measure Control, 149
Mkr Fctn, 132
MODE, 98
Mode Setup, 99
Peak Search, 136
Preset, 182
Print, 185
Print Setup, 186
Restart, 162
Save, 190
Single, 104
SPAN X Scale, 105
SWEEP, 107
System, 191
Trace/View, 111
TRIG, 114
Full Span key, 105
Function Off
key, 134
functions
control, 63
marker, 119
measure, 141
system, 163

G

Gate Time
key, 135
GPIB Address key, 198
GPIB bus information, 219
GPIB command statements, 219

H

hardware status, 265
Harmonic Dist key, 147
harmonic distortion
measurement, 147
measurement setup, 158
harmonics key, 158
hexadecimal bit patterns, 210
Host ID, 199
Host Name key, 199
how to
use this book, 26
HP BASIC, 228
HP VEE, 235
HP-IB address, 198

IEEE common commands
*commands, IEEE, 283
Input Port key, 94
Input/Output
front-panel key, 94
instrument status, 265
monitoring, 284
monitoring status monitoring,
284
Int Preamp key, 72
integer variable, 210
integration bandwidth, 154
Integration BW key, 154
Inverse Time
key, 128
IP Address key, 198

J

Java program, 236
Java program example, 236
Java programing socket LAN, 236

L

LAN
bus, 221
C program, 241
C program example, 242, 255
cable, 263
Java program, 236
Java program example, 236
SICL, 201, 228
socket programming, 227
sockets, 200
telnet, 200, 224
types of access, 200
using, 221
VEE program, 235
LAN defaults, 258
LAN troubleshooting, 258
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Landscape key, 188
Language key, 187
Last Span key, 106
Licensing key, 203
Line key, 115
Linear

scale type, 67
linking C C with VTL, 213
listener, 219
Load key, 172
Load Now key, 173
loading

files, 173
local echo, lack of, 225
locating

peaks, 136, 137, 138
Log

scale type, 67
Log-Pwr Avg key, 80

M

Main Chan BW key, 151
Marker
front-panel key, 122
marker
moving to center frequency, 138
Marker -->
front-panel key, 130
Marker ->CF
key, 130
Marker ->CF Step
key, 130
Marker ->Ref Lvl
key, 131
Marker ->Start
key, 130
Marker ->Stop
key, 131
Marker All Off
key, 129
marker control mode
Delta, 123
Delta Pair, 124
Normal, 123
Span Pair, 125
Marker Count
key, 134
access, 134
Marker A ->Span
key, 131
marker function, 132
marker functions, 119
Marker Noise
key, 132
Marker Table
key, 128
Marker Trace

key, 126
markers
all off, 129
bandwidth power, 133
frequency readout, 127
inverse time readout, 128
moving, 130, 131, 136
off, 123, 126, 129, 134
peak
continuous, 138
excursion, 139
minimum search, 137
next, 136
next left, 137
next right, 137
search, 140
threshold, 139
peak to peak search, 137
period readout, 127
readout, 127
search
parameters, 138
selecting, 123, 126
time readout, 128
to center frequency, 130
to center frequency step, 130
to reference level, 131
to span, 131
to start frequency, 130
to stop frequency, 131
trace assignment, 126
Max Hold key, 112, 156
Max Mixer Lvl key, 73
maximum hold, 156
Maximum Value term, 28
Meas Off key, 143
Meas Setup
ACP Measurement, 151
Channel Power Measurement,
154
Emission Bandwidth
Measurement, 156
Harmonic Distortion
Measurement, 158
Occupied BW Measurement,
160
Meas Setup front-panel key, 150,
151, 154, 156, 158, 160
Measure Control front-panel key,
149
MEASURE front-panel key, 143
measure functions, 141
measurement
pause, 149
resume, 149
measurement off, 143
measurement, query current, 148

Metafile
format, 171
screen file, 165
Metafile key, 171
Min Hold key, 112
Min Search
key, 137
Minimum Value term, 28
mixer level, 73
Mkr Fctn
front-panel key, 132
Mkr to CF
key, 138
MODE front-panel key, 98
Mode Setup front-panel key, 99
monitoring errors, 284
monitoring status, 284
monitoring the instrument, 265
Monochrome key, 202
moving
data to a file, 180
markers, 130, 131, 136
trace data, 111

N

Name key, 172, 178, 179
naming
files, 172, 178, 179
Negative Peak key
detector, 86
negative transition filter, 267
Next Page key, 191
Next Peak
key, 136
Next Pk Left
key, 137
Next Pk Right
key, 137
no response from host, 260
Normal
key, 123
Normal key
detector, 85
number of data values in block,
210
numeric data file format
setting, 181

O

OBW Span key, 160
Occ BW % Pwr key, 161
occupied bandwidth
measurement, 145
measurement setup, 160
Occupied BW key, 145
Off
key
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marker, 126
OPC command, 267
openSocket, 241, 242, 255
operation complete, IEEE
command, 284
operation status register, 280
Optical Filter key, 202
Optimize L(f) key
frequencies, 102
frequencies>50 kHz, 102
Optimize LO key
fast tuning, 102
Option 1DS, 72
Order Up Down key, 167
organization
book, 26
orientation
landscape, 188
portrait, 188
Orientation key, 187
output data, identifying block
size, 210

P

packet errors, 259
pages
displaying next, 191
displaying previous, 191
parsing block data output
data output, identifying block
size, 210
pause the measurement, 149
Peak Excursn
key, 139
Peak key
detector, 85
Peak Search
front-panel key, 136
key, 140
percent range, 210
Period
key, 127
persistent settings, 258
phase noise
Auto, 101
optimization, 101, 102
phase units, 210
PHNoise Opt key
phase noise optimization, 101
pinging the analyzer, 261
Pk Threshold
key, 139
Pk-Pk Search
key, 137
Portrait key, 188
positive transition filter, 267
power

toggling internal preamp, 72
Y Axis Units, 69
power on
preset, 192
Power On key, 192
Power On/Preset key, 192
power units, 210
power-on
time, 203
Presel Adjust key, 68
Presel Center key, 68
preselector adjustment, 68
preselector center, 68
Preset
factory, 184
defaults, 182
power on, 192
user, 184
preset
saving, 193
preset defaults
LAN, 258
Preset front-panel key, 182
Preset key, 192
Previous Page key, 191
print
abort, 185
Print front-panel key, 185
Print Setup front-panel key, 186
printer
language, 187
PCL3, 186
PCL5, 186
printer compatibility, 186
Printer Setup key, 186
printers
printer language, 186
printing
color, 188
color capability, 187
eject page, 189
orientation, 187
landscape, 188
portrait, 188
prints per page, 189
printing, parallel
HP printers, 186
Prints/Page key, 189
program example
C, 242, 255
Java, 236
socket LAN, 236, 242, 255
programming
command syntax, 206
example using C language, 214
parameters, 209
SCPI basics, 206

using C language, 212
valid commands, 207
via LAN, 227
with C, 241
with Java, 236
with VEE, 235
programming socket LAN, 235,
236, 241
programming, socket, 227
Pwr Avg key, 81

Q

questionable status register, 280

R

RBW, VBW, ST key, 99
Readout

key, 127
real number data format, 181
Ref Level key, 65
Ref Lvl Offset key, 71
reference level key, 65
reference level offset, 71
register

operation, 280

questionable, 280
registers, 270

condition, 267

event, 267

event enable, 267

service request enable, 276

standard event status, 277

status byte, 275
Remote Command term, 28
Rename key, 177
Rename Now key, 177
renaming

files, 177
Res BW key, 76, 99
resolution bandwidth, 76
Restart front-panel key, 162
restart the measurement, 149
Restore Align Defaults key, 198
Restore Sys Defaults key, 202
restoring

defaults, 198

system defaults, 202
results data

identifying block size, 210
resume the measurement, 149
Reverse Bitmap

format, 171
Reverse Bitmap key, 171
Reverse Metafile

format, 171
Reverse Metafile key, 171
RF Coupling key, 95
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RF key, 94

RMS detection (averaging), 81

RMS detection command
(averaging), 80, 87

RST term, 28

S

Sample key
detector, 86
save
file, 168
Save front-panel key, 190
Save key, 168
Save Now key, 168
Save User Preset key, 193
saved
state, 28
saving
trace data, 111
user preset, 193
scale per division, 67
scale type
Linear, 67
Log, 67
Scale Type key, 67
Scale/Div key, 67
SCPI command
keywords, 209
SCPI LAN
control, 200
socket, 200
telnet, 200
SCPI LAN key, 200
SCPI language
basic info, 206
command syntax, 206
parameters, 209
valid commands, 207
Screen
file type, 165
screen divisions, scaling, 67
Screen files
Bitmap, 165
Metafile, 165
Screen key, 167
Search Param
key, 138
searching
parameters, 138
peak excursion, 139
peak threshold, 139
peaks, 136, 137, 138
Select Marker
key, 123
selecting
ac coupling, 95
amplitude reference, 95

color palette, 202
dc coupling, 95
detectors, 82, 83, 85, 86, 87
directories, 168, 172, 175, 176,
177, 178, 179
display color schemes, 202
frequency reference
external, 96
internal, 96
instrument modes, 98
marker pairs, 123
markers, 123
Marker Trace, 126
modes, 98
source, 177
sweep time, 107, 108
sweep time rules, 100
sweep type, 108
Auto, 109
FFTs/Span, 110
Service key, 203
service request enable register,
270, 276
service request, IEEE command,
284
service requests, 265, 271
Set Date key, 195
Set Time key, 194
setting
center frequency, 90
center frequency step, 92
data byte order, 181
date, 195
frequency offset, 92
numeric data file format, 181
parameters
peak search, 140
start frequency, 91
stop frequency, 91
the input port, 94
time, 194
time and date, 193
trigger
external trigger input, 115,
116
free run, 114
line, 115
polarity, 116
time delay, 116
video, 114
Show Errors key, 191
Show Hdwr key, 201
Show System
key, 201
showing
hardware, 201
system, 201

SICL LAN, 228
SICL over LAN, 201
Signal Track key, 93
Single front-panel key, 104
size of block data, 210
smoothing, 78
socket LAN
C program example, 242, 255
Java program example, 236
with C program, 241
with Java program, 236
with VEE program, 235
socket programming, 227
sockets over LAN, 200
sort
by date, 167
by extension, 167
by name, 167
by size, 167
order up down, 167
Sort key, 167, 174, 176, 177, 178
source
all traces, 172
selecting, 177
trace 1, 171
trace 2, 172
trace3, 172
Source key, 171
Span key, 105
Span Pair
key, 125
SPAN X Scale front-panel key,
105
Span/RBW key, 99
Spectrum Analysis key, 98
SRE command, 267
SRQ, 265, 284
SRQ command, 271
ST/Harmonic key, 159
standard event status, 277
enable register, 279
standard event status byte
enable and read, 283
standard event status register,
IEEE command, 283
Start Freq key, 91
State
file type, 165
state
saved, 28
State key, 166
State Saved term, 28
status byte
clearing, 283
register system, 265, 273
status byte register, 274
status byte, IEEE command, 284
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status enable register, 279
status register
operation, 280
questionable, 280
status registers, 273
setting and querying, 267
STB command, 267
stepping values up/down
incrementing values
up/down, 209
Stop Freq key, 91
stop measurement, 143
stop the measurement, 149
string variable, 210
SWEEP front-panel key, 107
Sweep key, 108
Sweep Time key, 100, 107
Sweep Type key, 100, 108
synchronization, 284
System front-panel key, 191
system functions, 163

T

talker, 219
telnet
using, 224
telnet over LAN, 200
terms
*RST, 28
book, 28
definition, 28
dependencies/couplings, 28
example, 28
factory preset, 28
maximum value, 28
maximum valuet, 28
minimum value, 28
minimum valuet, 28
remote command, 28
state saved, 28
Time
key, 128
time
displaying, 193
setting, 193, 194
time since power-on, 203
time units, 209
Time/Date key, 193
On, 193
timeout errors, 259
timing control, 284
Title key, 88
Trace
file type, 165
trace
destination, 174
saving, 111

transfer data, 111 Marker Table, 128
Trace + State
format, 171 Y
trace type, 165 ; ;
Trace + State key, 171 Y Axis Units key, 69
Trace 1 key, 171, 174
Trace 2 key, 172, 174
Trace 3 key, 172, 174
trace data
moving, 111
trace data format, 210
trace format, 181
Trace key, 112, 167
trace type
Csv, 165
Trace + State, 165
Trace/View front-panel key, 111
Trig Delay key, 116
TRIG front-panel key, 114
Trig Slope key, 116
troubleshooting
LAN, 258
turning markers off, 126
Type key, 166, 170, 174, 176,
177, 178

Z
Zero Span key, 106

U

units, 209
up/down stepping the value, 209
URL (Agilent Technologies), 2
User Preset key, 184
using

LAN, 221

this book, 26

\Y

value, changing by steps, 209
VBW/BW key, 78
VBW/RBW key, 100

VEE, 235

VEE programing socket LAN, 235
video bandwidth, 77

Video BW key, 77, 100

Video key, 114

View key, 113

VISA library, 213, 215
Vision Impair 1 key, 202
Vision Impair 2 key, 202
Voltage Avg key, 81

voltage units, 209

Volts key, 70

\W

wait, IEEE command, 284
Watts key, 71
windows
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