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How To Use This Book

This guide is designed to describe what the softkey menus do and to give enough

information for making basic

measurement decisions. A typical page of this guide, as

shown below, is indexed by the front panel key, shows the keypath to the menu

under discussion, and details

Menu Under Discussion

POWER
SWEEP TIME
IMANUAL )

TRIGGLR
MENU

MEASURE
RESTART

Keypath Guide

NUMBER of
POINTS

COUPLED CH
ON oft

CWFREQ

the menu by option.

HP-IB Mnemonics!

Front Panel Key

/
(]

Explanatory Figure
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Menu __—"

Explanation

POWER
SWELP

cw
TIME

EDIT
LIST

RETURN

Activates a simple linear frequency sweep. With vplion 010, the
analyzer can translate this data to time domam.

Activates a logarithmic frequency sweep. The data is sampled
logarithmically and displayed.

Sweeps across the user defined trequency list. The sweep may
be defined as a single segment sweep ({SINGIHE SEG SWEEP]
softkey) or an all segment sweep (fALL SEGS SWEEP ] softkey).
The frequency list table can be entered and modified with
JEDIT LIST].

Nvrt Menu Page 33

Sweeps power at a single frequency. That frequency is set with
[CW FREQ]. Power sweep is used to characterize power
sensitive netwaorks.

Tunes the analyzer to a single frequency and displays the data
versus time, The frequency is set with [CW FRIQ]. With
option 010 (time domain), the analyzer can translate this data
to the frequency domain

Allows the user to create or modifyv the frequency list table.

Next Menu Page 33

Returns to the previous menu.

1. HP-1Bis Hewlett-Packard's hardware, software, documentation, and support for IEEE 488 and IEC-625,
worldwide standards for interfacing instruments.
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Introduction to the HP 8753C

- The HP 8753’s softkey menus provide complete and flexible control of the instru-
ment. The menus have three features that make them easy to understand and use. In
situations where you can make one of several selections, the softkeys are connected
by vertical lines, and the current choice underlined. In cases where a single key sum-
marizes the selection of one of several choices, the current selection is shown in
brackets below the softkey label. Lastly, the state of on /off functions is indicated
below the softkey label by capitalizing either on or off.

The following is a brief introduction to the purpose of each functional key area.

Entry

The entry area controls the value in the active entry area of the display. The step keys
and the knob vary the active entry value, and the key pad enters new values. A par-
tially entered value is indicated by the data entry arrow, which points to the last digit
pressed. The units terminator keys enter the value. Any units terminator can enter
any parameter, the only difference being the power of ten by which the entered value
is scaled.

Stimulus

The stimulus menu controls the microwave source. It lets you set the power, the
sweep time, and the number of points. The power can range from —5 to +20 dBm,
the sweep time from 2 msec to days, and the number of points from 3 to 1601. You
can uncouple the channels so they have independent stimulus settings, and you can
select the sweep type. The HP 8753 can sweep frequency linearly, logarithmically, or
from an operator-defined frequency list. It can also lock onto a CW frequency and
sweep time.

The [START], [STOP], [CENTER], and [SPAN] keys control the stimulus span
- measured. During frequency sweeps, they control frequency. During power sweeps
they control power, and during time sweeps, they control time.
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Response
The response keys control data measurement and data processing.

MEAS  Selects the parameter to be measured. Choose from an absolute
measurement, a ratio measurement, or an S-parameter.

FORMAT Selects the format of the data. Display the magnitude, phase, group
delay, real portion, imaginary portion, or SWR of the data, or display
the data in a polar format or on a Smith chart.

SCALE Controls the size and placement of the trace on the graticule. Add a
REF linear phase shift to the data using the electrical delay function under
this key.

DISPLAY Controls trace memory, vector trace math, split and dual channel
display, intensity, color modification, display title, and frequency
blanking.

AVG  Controls the trace noise reduction techniques. Average the data over
time, reduce the IF bandwidth, or smooth a noisy trace.

CAL Accesses the calibration features of the analyzer. Improve the accuracy
of the data by calibrating with known standards, or a power meter.

MKR  Controls the four markers. Use the markers to read numeric values off
the trace. The marker values indicate either absolute trace position, or
trace position relative to a delta reference. The delta reference can be a -
marker, or it can be a fixed point.

MKR  Controls the active marker functions. Use the marker position to set

FCTN  the stimulus parameters; use the search feature to place the marker at a
specific amplitude; and use the statistics functions to characterize
passband shapes and to give trace statistics.



INSTRUMEMNT STATE e

- [ﬁ Gt "i‘] [C()PY] [ ’-}I\VIJ LN(‘N L]

Active Channel

The active channel keys select the active channel. Except when coupled between
channels, softkey functions apply only to the active channel.

Instrument State

The instrument state keys control functions that do not directly affect the measure-
ment or display of data, with the exception of time domain (option 010), harmonic
measurement (option 002), test sequence function, and instrument modes.

SYSTEM This key controls test sequencing function, harmonic measurements
(option 002), limit testing, service functions, and time domain (option
010.) Time domain is'a transform that calculates the impulse and step
response of a device from the frequency domain information.

COPY  Accesses the hard copy capabilities of the instrument. You can plot on
an HP-GL plotter, or you can print on a compatible printer.

SAVE  Stores, clears, and titles the save /recall registers. When a register is
saved, the entire instrument state is stored. A register can be saved
internally or to an external disk drive.

- RECALL Recalls the save /recall registers. When a register is recalled, the
instrument is returned to the state it was in when the register was
saved.

LOCAL Controls the HP-IB aspects of the instrument. Select system controller
mode for manual operation of the instrument, set the HP-IB address of
the HP 8753, and enter the addresses of the peripherals.

PRESET Performs a self check, and brings the instrument back to the preset
state.



The Display

Shown here is the simplest display configuration. Turning dual channel on displays
both channels at once, adding display notations for'the second channel. The nota-
tions change slightly for polar and Smith chart display, the only scale information
being the value at the outer circle. The marker values change also (see page 18).

Status Notations
The status notations area of the CRT is used to show the current status of various

functions for the active channel. The table below lists each notation and its meaning,.

Notation

*

Hld
tsH
ext
man
Gat
Py
P?
PC
PC?

PCo
Cor.
C?

C2

C2?
Avg

(Avg)
Smo

H=3
Ofs
of?

x2
x27?

Del

Definition

Instrument source or receiver parameters changed since last complete
sweep.

Trace in progress.

Trace is in hold.

Trace is in hold due to test set limitation.

Waiting for external trigger.

Waiting for a manual trigger.

Gating is on (see option 010, time domain).

Source power output has tripped.

ALC is unleveled at start of sweep.

Power meter calibration is on.

Power meter calibration requires 8753 source power outside its normal
range.

Power changed since last power meter calibration.

Error correction is on.

Error correction is on but questionable. Caused by interpolation —
change in power sweep time, or IF bandwidth.

2-port error correction is on, but updating only two of the four
S-parameters.

2-port error correction is on but questionable.

Trace averaging is on.

Number displaying averaging factor.

Trace smoothing is on.

Second harmonic of source is being measured.

Third harmonic of source is being measured.

Frequency offset mode is on.

Source offset in question.

85047A is in 6 GHz range.

85047A is in 6 GHz range, but the power has been changed from
default.

Electrical delay or phase offset has been added in.




Common Warning Messages

CHANGE HP-IB to SYST CONT or PASS CONTROL
HP-IB control is needed before a plot, print, or disk access. See page 26.

CORRECTION TURNED OFF
The measurement state was changed, so correction was turned off. See page 10.

OVERLOAD ON INPUT [R,A,B]. POWER REDUCED
The power at an input exceeded safety levels, so the RF source power was reduced.
Power can be restored by turning power trip off. See page 30.

SOURCE PARAMETERS CHANGED

When error correction was turned on, the stimulus state of the last calibration was
recalled, or source frequency exceeds allowed range in frequency offset or harmonic
measurements mode. See page 10.

SWEEP TIME INCREASED
The entered sweep time was too fast for the current measurement. Sweep time
increased to the minimum possible time.
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Reducing Trace Noise

The HP 8753 has three functions that help reduce the effect of noise on the data:
averaging, variable IF bandwidth, and smoothing.

Both averaging and IF bandwidth increase sensitivity to coherent signals. Averaging
reduces random noise by averaging the vector data from sweep to sweep. Narrowing
the IF bandwidth reduces the amount of noise measured. Smoothing, on the other
hand, filters the displayed trace, making noisy data more readable.

Averaging

The HP 8753 uses an exponentially weighted running vector average for IF averag-
ing. The weight is one over the effective averaging factor. The effective averaging fac-
tor is displayed under the Avg notation. It begins at 1, and counts up to the user
entered averaging factor, incrementing once per sweep. The noise is reduced, often
visibly, with each new sweep as the effective averaging factor increments.

IF Bandwidth

The IF bandwidth is the effective receiver bandwidth. Reducing the IF bandwidth
reduces the noise that is measured during the sweep, but also may slow down the
sweep. While averaging requires multiple sweeps to reduce noise, narrowing the IF
bandwidth reduces the noise on every sweep.

Smoothing

The HP 8753 uses a linear block moving average to smooth the trace. The effect is to
remove sharp edges from the trace, much like video filtering. The smoothing aperture
is the width of the linear block average that is moved across the trace. Larger aper-
tures smooth out the trace more, reducing the resolution with which individual trace
features can be resolved.

When measuring group delay, smoothing is used to increase the group delay aper-
ture. The smoothing aperture becomes the group delay aperture when smoothing is
on.

8



RESTART

FACTOR

APERTURE

AVERAGING| AVERON,

on OFF | AVEROFF

SMOOTHING | SMOOAPER

SMOOQTHING | SMOOON,
on OFF | SMOOOFF

AVERAGING| AVERREST

AVERAGING | AVERFACT

[ S SN (FRNIG WNN S SR
START 113,000 0RO MMz STDP  1%0. 000 00U MHy

IFBW| IFBW
[3000 Hz]
AVERAGING  Clears the average and restarts it with the next sweep.
RESTART
AVERAGING  Enters the averaging factor. The effective averaging factor
FACTOR  appears under the Avg notation. It will count up to the entered
averaging factor and stop, indicating that the displayed trace
has reached the desired level of averaging.
AVERAGING  Averages each new sweep into the trace, reducing random
on OFF noise over time. The Avg notation comes on.
SMOOTHING  Specifies the percent of the trace that is to be used as the
APERTURE smoothing aperture. The equivalent aperture in the current
stimulus units is noted below the active entry area. A narrow
aperture allows finer detail.
SMOOTHING  Smooths the displayed trace, much like video filtering. Turns
on OFF on the Smo notation.
IF BW  Sets the IF bandwidth. A narrow bandwidth reduces the noise
[3000 Hz] floor but may slow down the sweep speed.



error

actual
value

measured
value

Calibration

Measurement Calibration

Accuracy in network analysis is greatly influenced by the measurement system. Parts
of the measurement setup such as interconnecting cables and adapters (as well as the
instrument itself) all introduce variations in magnitude and phase that can mask the

actual performance of the DUT.

The calibration step effectively characterizes and removes the effects of repeatable
measurement variations in the test system. The “’systematic errors” with which the
calibration step is concerned are:

* Frequency Response (Tracking)
» Leakages (Directivity and Crosstalk)
« Mismatches (Source Match and Load Match})

The HP 8753 has several methods of measuring and compensating for these test sys-
tem imperfections. Each method utilizes the measurement of standard devices and
specific equations (error models) to remove one or more of the systematic errors men-
tioned above. By applying the data obtained from the standards to a specific error
model, the calibration step is able to characterize the measurement system and thus
increase the accuracy (by reducing the uncertainty) of the DUT’s measurement
results. The accuracy of the calibration step is dependent on the quality of the stan-
dards used for calibrating. Since calibration standards are very precise, excellent
accuracy enhancement is achieved.

Calibrations are valid only for a specific stimulus state. The stimulus state is the fre-
quency range, number of points, sweep time, output power, and sweep type.
Changing the stimulus state with correction on causes a warning. If the calibration is
invalidated, correction is turned off. Pressing [INTERPOL on OFF] will allow you to
increase the number of points, or decrease frequency range without loosing calibra-
tion. However, this mode is unspecified and a C? will appear. If the calibration is
simply in question, as when sweep time is changed, the status notation changes to C?.
Turning correction on recalls the stimulus state for that calibration.

The HP 8753C has default definitions for the HP 8753C calibration kits, stored by
connector type. A calibration kit definition is a set of the key characteristics of the
standards that the analyzer uses to calculate the calibration data. The operator can
select a default kit using [CAL KIT ], and can modify the current definition using
[MODIFY CALKIT].
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Below are listed the measurement errors that the HP 8753C calibrations will correct.

Transmission and Reflection Frequency Response.

Frequency response is the simplest error correction. The calibration standard for
reflection is either a short or an open, and for transmission is a ““thru”’. In correcting
for frequency response, the analyzer also corrects for differences in path length and
attenuation between the measurement channels. All calibrations correct for frequency
response.

Directivity

In a reflection measurement, it is necessary to separate the forward traveling signal
from the reflected signal. The relative leakage of the forward signal into the reflected
signal is characterized by directivity. The calibration standard for measuring direc-
tivity is a load. All calibrations, except response, correct for directivity.

Crosstalk (Isolation)

Signal leakage from one test port to the other represents a source of measurement
error. The calibration for isolation is done by terminating the ports and measuring the
signal leaking between the RF paths. Isolation is an option in the response /isolation
and 2-port calibrations.

Source Match

If the output measurement port is not precisely the characteristic impedance of the
measurement system (50 ohms), undesired reflections result. To remove such reflec-
tions, the source match is calculated from the responses of a short, an open, and a
load. The 1-port and 2-port calibrations correct for source match.

Load Match

The same problem as source match, but referring to the input port. The full 2-port
calibration corrects for load match.

NOTE: By convention, when the connector sex is provided in parentheses for a cal-
ibration standard, it refers to the sex of the test port connector, not the actual
standard. For example, short (m) indicates that the test port connector (or cable or
adapter), not the short circuit connector, is male.

11



CAL

CORRECTION
on OFF

INTERPOL
on OFF

CALIBRATE
MENU

RESUME CAL
SEQUENCE

CAL KIT
[7 mm]

PWRMTR CAL
foff]

MORE

CORRECTION
on OFF

INTERPOL
on OFF

CALIBRATE
MENU

RESUME CAL

SEQUENCE

CALKIT
[7 mm]

PWRMTR CAL

[OFF]

MORE
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CORR ON
CORROFF

CORION
CORI OFF

RESC S

Turns on error correction. The analyzer uses the most recent
calibration data for the parameter being displayed. If the
stimulus state has been changed since calibration, the state is
recalled. Turns on the Cor notation.

Allows you to change the number of points or decrease the
frequency range of a measurement without losing calibration.

Performs a new calibration. Correction is automatically turned
on at the completion of the calibration sequence.
Next Menu Page 13

If a calibration sequence was interrupted, this softkey allows
the user to re-enter the sequence at the point of exit.

Allows the operator to select a default calibration kit or modify
the current kit. Calibration kits hold the characteristics of the
calibration standards. The defaults are called up by connector
type, and are for the standard HP 8753C calibration kits.

Enables you to use an external power meter to normalize the
output power of the internal source with respect to an external
measurement port.

Leads to the calibration parameter menu.
Next Menu Page 15



CORRECTION SET FREQ (S11): SHORT REFLECT'N
on OFF LOW PASS OPEN
INTERPOL CALIBRATE: SHORT OPEN TRANS-
on OFF NONE MISSION
I
CALIBRATE RESPONSE |— LOADS THRU ISOLATION
MENU
RESUME CAL RESPONSE
SEQUENCE & ISOL'i\J
] [
St I
1-PORT
CAL KIT §22
[3.5mm] 1-PORT
PWRMTR CAL FULL
[OFF] 2-PORT
MORE ONE-PATH DONE DONE: DONE
2-PORT 1-PORT CAL RESPONSE 2-PORT CAL
SET FREQ Changes the frequency sweep to accommodate time domain
LOW PASS  low pass mode (option 010). If this mode is used, the
frequencies must be set before calibration.
CALIBRATE:
NON_E
RESPONSE  Corrects for frequency response as described on page 11.
Requires only one standard, using either an open or a short for
reflection, or a ““thru” for transmission.
RESPONSE Intransmission, corrects for frequency response and isolation
& ISOL'N  errors. In reflection, corrects for frequency response and
directivity errors. Requires two standards.
S§11 Corrects for frequency response, directivity, and source match
1-PORT  errors from port 1 reflection measurements. Requires three
standards.
§22 Sameas S11 1-port, but for port 2.
1-PORT
FULL A full correction for all the errors on page 11, in both the
2-PORT forward and reverse directions.
ONE-PATH A full correction for all the errors on page 11, but does not
2-PORT require an S-parameter test set. The operator has to manually

reverse the device and retrigger each sweep. [SINGLE SWEEP]
will also retrigger the sweep.
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PWMCOFF

PWM CEACS

PWM CONES

TAKES

NUMR

PWRLON
PWRLOFF

Controls correction after the calibration data has been taken.

USE SENSOR
A/B

CAL FACTOR
SENSOR A

CAL FACTOR
SENSORB

POWER
LOSS

RETURN

USE SENSA
USE SENSB

CALFSENA

CALFSENB

POWL

SEGMENT

EDIT

DELETE

ADD

CLEAR

LIST

DONE

When the normalization is on, the CAL POWER active

function is the power at the power meter plus any specified
power loss, not the power at the analyzer’s output. Turns on

Sets up the instrument to take calibration data every sweep.

This method of calibration is very accurate, but slow.

SEDI

SEDL

SADD

CLEL

EDITDONE

Sets up the analyzer to take one sweep of calibration data and

use it to set up a table. This table is used as a reference from
that point forward until another calibration sweep is taken.

Initiates the sweep of calibration data. Turns power meter cal

Defines the number of readings to be taken at every frequency.

To achieve higher accuracy increase the number of readings.

This offsets the readings of the power meter.

Leads to a menu containing lists of power loss and sensor vs.

CAL

CORRECTION PWRMTR CAL

on OFF OFF

!

INTERPOL EACH SWEEP

on OFF
CALIBRATE ONE SWEEP
MENU

RESUME CAL TAKE CAL

SEQUENCE SWEEP

NUMBER OF

READINGS

CALKIT PWR LQSS

[7 mm] on OFF

PWRMTR CAL | LOSS/SENSR

[off] LISTS

MORE RETURN
PWRMTR CAL
OFF

PC notation.
EACH SWEEP
ONE SWEEP
TAKE CAL
SWEEP on.
NUMBER OF
READINGS
PWR LOSS
on OFF
LOSS /SENSR
LIST frequency data.

RETURN

14

Returns to the previous menu.



CORRECTION PORT
on OFF EXTENSIONS
INTERPOL VELOCITY|  VELOFACT
on OFF FACTOR
CALIBRATE SETZO|  SETZ e B G
MENU S \
/r ,/—,._ L /r~,
RESUME CAL [ ) P\
SEQUENCE o SRR EEREN S
{ ! | 1
- t BN }
CALKIT ALTERNATE N /
(7 mm| Aand B N Ty
| el L
PWRMTR CAL CHOP T +o.amo oon
[OFF] AandB
MORE [~ RETURN

PORT  Allows the user to enter the reference plane extensions for
EXTENSIONS inputs A and B and ports 1 and 2. Extends the apparent
reference plane to the end of the port extensions.

VELOCITY Enters the velocity factor that the HP 8753C uses to calculate
FACTOR  equivalent electrical length.

SET Z0  Sets the characteristic impedance used in calculating measured
impedance.

ALTERNATE  Alternately samples channels while performing a
Aand B measurement.

CHOP  Simultaneously samples channels allowing simultaneous
Aand B measurements of S;; and S,;.

RETURN  Returns to the previous menu.
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CopPY ’

PRINT/PLOT
SETUPS

LIST
VALUES

OP PARAM
(MKRS ETC)

PRINT
[STANDARD]

PLOT

SELECT
QUADRANT

DEFINE
PLOT

CONFIGURE
PLOT

PRINT /PLOT
SETUPS

LIST
VALUES

OP PARAM
(MKRS ETC)
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LINETYPE LINTDATA
DATA
LISV LINE TYPE LINTMEMO
MEMORY
OPEP RETURN RETURN

PRINT PRINALL J PEN NUM PENNDATA PRINT: PRIS
[STANDARD] DATA STANDARD
PLOT PLOT PEN NUM PENNMEMO COLOR PRIC
MEMORY
SELECT LEFLLEFU, PEN NUM PENNGRAT
QUADRANT RIGL,RIGU GRATICULE
DEFINE PEN NUM PENNTEXT
PLOT TEXT

CONFIGURE r,__,________r PEN NUM PENNMARK DEFAULT DFLT
PLOT MARKER PLOT SETUP

Copies the HP 8753 display onto an external printer. [dentifies
the printer selected; [STANDARD ] (for black and white), or
[COLOR]. The HP 8753 must be in either system controller or
pass control mode.

Plots the current data on an external plotter, according to the
current plot definition and configuration. The HP 8753 must
be in either system controller or pass control mode.

Allows the user to select either a full-page plot, or a plotin one
of the four quadrants.

Defines what parts of the display are to be plotted.

Next Menu Page 17

Specifies the pens to be used during plotting and enters the
line types for data and memory traces. (Details in Reference
section.)

Presents a menu to select a standard (black and white) or color
printer as the default, and lets you reset the print and plot
definitions.

Lists the values for each point of the tracc.

Displays a list of key operating parameters (including marker
values) and their current values.



PRINT PLOT DATA PDATAON,
[STANDARD] ON off PDATAOFF
PLOT PLOT MEM PMEMON,
ONoff|  PMEMOFF
SELECT PLOT GRAT PGRATON, o e
QUADRANT ON off PGRATOFF
DEFINE PLOT TEXT PTEXTON,
PLOT 1 ONoff|  PTEXTOFF
CONFIGURE PLOT MKR PMKRON,
PLOT ON off PMKROFF
PRINT/PLOT SCALE PLOT SCAPFULL,
SETUPS [FULL]|  SCAPGRAT “h«
LIST PLOT SPEED PLOSSLOW, 360 060 s $10r 3 005. 000 DOD Mz
VALUES [FAST] PLOSFAST
OP PARAM RETURN
(MKRS ETC )
PLOT DATA Includes the data trace on the plot.
ON off
PLOT MEM  Includes the memory trace on the plot.
ON off
PLOT GRAT  Includes the graticule on the plot.
ON off
PLOT TEXT Includes all of the display text on the plot, except for the
ON off marker values, frequency list table, and limits table.
PLOT MKR  Plots the markers and their values visible on the CRT.
ON off
SCALEPLOT [FULL]is the normal plot mode. [GRAT ] expands the
[FULL] graticule to fill the plot area as defined by P1 and P2, Allows
plotting on printed forms.
PLOT SPEED  Changes between normal plotting at [FAST | speed, and low
[FAST] speed plotting at [SLOW ] speed for transparencies.
RETURN  Returns to the previous menu.
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DISPLAY l

DUAL CHAN
on OFF

DISPLAY:
DATA

I
MEMORY

|

DATA and
MEMORY

DATA/MEM
DATA-MEM
DATA —

MEMORY

MORE

DUAL CHAN
on OFF

DISPLAY:
DATA

MEMORY

DATA and
MEMORY

DATA /MEM
DATA-MEM
DATA —

MEMORY
MORE
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DUACON,
DUACOFF

DISPDATA

DISPMEMO

DISPDATM i A “ ‘ N ,,,

DISPDDM S :K’ ; ﬁ o
|

DISPDMM TR A

W‘r‘ W'*’MW . HV%NW”‘W%
DAT! o » ! ’ - \‘

Displays both channels at once. They will be placed on separate
graticules if split display mode (page 19) is on.

Displays the current data.

Displays the trace memory of the active channel, using the
current display format, scale, and reference. Works only if
compatible data has been stored in memory.

Displays both the current data and memory traces, with
identical scaling and format.

Vector trace math. Divides the data by memory, normalizing
the data to the memory. The math is performed on the linear
data, before display formatting.

Subtracts the memory from the data. The vector subtraction is
performed on the linear data, before display formatting.

Stores the active trace in the memory of the active channel.

Leads to more display choices.
Next Menu Page 19



DISPLAY

DUAL CHAN SPLIT DISP
on OFF ON off
DISPLAY: BEEP DONE
DATA ON off
MEMORY BEEP WARN T LIRS
on OFF : //\ij\,:;::
DATA AND ADJUST \ e
MEMORY DISPLAY » \‘:.Ci_ i
DATA/MEM TITLE o gt e ee s oreriue
U A ] ] [ 1 132 $00. 5do mne]
Lo l o -
DATA-MEM D2/D1 to D2 S R sl o s s
on OFF F S ;- |
A U R NS N I N
DATA - FREQUENCY ";‘,7.“',} S s s s et s e R
MEMORY BLANK R 10, NUD 000 MHr STDP 165. 000 000 Mux
MORE }— RETURN
SPLIT DISP  Displays each channel on a separate graticule when dual
ONoff channel mode (previous page)ison.
BEEP DONE  Sounds the beeper whenever the analyzer finishes certain
ONoff functions, such as data to memory, measuring a calibration
standard, or saving an instrument state.
BEEP WARN  Sounds the beeper when a warning message is displayed.
on OFF
ADJUST  Leads to the “Adjust Display’”’ menu (page 20).
DISPLAY
TITLE Leads to the “Title” menu (page 22).
D2/D1toD2 Displays on channel 2 the data of channel 2 divided by the data
on OFF  of channel 1, when ON (preset state shown).
FREQUENCY Prevents display of frequency information.
BILANK
RETURN  Returns to the “Display” menu (page 18).
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DISPLAY

DUAL CHAN SPLIT DisP INTENSITY
on OFF ON oft
DISPLAY: BEEP DONE BACKGROUND
DATA ON off INTENSITY
MEMORY BEEP WARN MODIFY
on OFF COLORS
DATA AND ADJUST DEFAULT
MEMORY DISPLAY I COLORS
-
DATA/MEM TITLE
DATA-MEM D2/0110 D1 SAVE
on OFF COLORS
DATA — FREQUENCY RECALL
MEMORY BLANK COLORS
MORE }— RETURN RETURN
INTENSITY  Sets the CRT intensity as a percentage of the brightest setting.
The factory-set default value is stored in non-volatile memory.
BACKGROUND  As above for the background.
INTENSITY
MODIFY leads to the color modification menu (see page 21)
COLORS
DEFAULT  Returns all color settings to the factory-set default values.
COLORS
SAVE Saves the modified version of the color set.
COLORS
RECALL  Recalls previously saved color sets (if any).
COLORS
RETURN  Returns to the “Display More” menu (page 19).
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DISPLAY

[MORE]

SPLIT DISP INTENSITY CH1 DATA

ON off LIMITLN

BEEP DONE BACKGROUND CH1 MEM
ON off INTENSITY

BEEP WARN MODIFY CH2 DATA

on QFF COLORS LIMITLN

ADJUST DEFAULT CH2 MEM
DISPLAY I COLORS

TITLE GRATICULE

TEXT

D2/D1to D2 SAVE WARNING
on OFF COLORS

FREQUENCY RECALL TEXT
BLANK COLORS

RETURN RETURN RETURN

Note: these keys (except return) lead to a second color menu that allows modifica-
tion of tint, brightness, and color. If varying tint has no visible effect, increase the
color percentage first.

CH1 DATA
LIMIT LN

CH1 MEM

CH2 DATA
LIMIT LN

CH2 MEM
GRATICULE
TEXT
WARNING

TEXT

RETURN

Selects channel 1 data trace and limit line for color
modification.

Selects channel 1 memory trace for color modification.

Selects channel 2 data trace and limit line for color
modification.

Selects channel 2 memory trace and reference line for color
modification.

Selects the graticule and some softkey text for color
modification.

Selects the warning annotation (like error messages) for color
modification.

Selects all non-data text (for example, “operating parameters”)
for color modification.

Returns to the “Adjust Display” menu (page 20).
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DUAL CHAN SPUIT DISP SELECT
on OFF ON off LETTER
DISPLAY: BEEP DONE SPACE
DATA ON off
MEMORY BEEP WARN BACK
on OFF SPACE
DATA AND ADJUST NEWLINE
MEMORY DISPLAY
DATA/MEM TITLE FORM FEED
DATA-MEM D2/D110 D2 ERASE
on OFF TITLE
DATA — FREQUENCY MORE
MEMORY BLANK
MORE RETURN DONE

SELECT Adds the character above the cursor to the title.
LETTER

SPACE  Adds a space (as between words) to the title.

BACK  Deletes the last character (or space) from the title.
SPACE

NEWLINE  Adds the symbol {NL]to the title. In test sequencing mode, it is
sent as a command to a HP-IB controllable device (such as a
printer).

FORM FEED  The symbolis (FF]; otherwise same as above.

ERASE  Erases the title displayed.
TITLE

MORE  lLeads to the "“Title More” menu (page 23).
DONE  Returns to the “Display More” menu (page 19).
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DISPLAY

SPLIT DISP
ON off

BEEP DONE
ON off

N BEEP WARN
on OFF

ADJUST
DISPLAY

D2/D1to D1
on OFF

FREQUENCY
BLANK

RETURN

TITLE I

[MORE]
SELECT ACTIVE
LETTER ENTRY
SPACE ACTIVE MKR
MAGNITUDE
BACK LIMIT TEST
SPACE RESULT
NEWLINE LOOP
—-‘ COUNTER
FORM FEED END OF
LABEL
ERASE
TILE
MORE —'J
DONE RETURN

- These keys cause the named data to be printed out with the title. For details see chap-
ter 13 of the Reference section.

ACTIVE
ENTRY

ACTIVE MKR
MAGNITUDE

LIMIT TEST
RESULT

Loor
COUNTER

END OF
LABEL

RETURN

Prints the name of the active entry.

Prints the active marker amplitide.

Prints the result of a limit test.

Prints the current value of the loop counter.
Terminates the HP-GL “LB” (label) command.

Returns to “Title” menu (page 22)
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LOG MAG LOGM REAL BEAL
PHASE PHAS IMAGINARY IMAG
DELAY|  DELA - .
SMITH|  SMmiIC L
CHART o * oy
POLAR|  POLA g i Ll 5"3
- : /
LIN MAG LINM o ; g
\\)(‘5/ ’
swR|  swa e e e o e
MORE RETURN
LOG MAG  Displays the log magnitude of the data in dB.
PHASE  Displays the phase portion of the data in degrees.
DELAY Displays group delay. Group delay is the derivative of phase
with respect to frequency. Since the aperture is the frequency
step, it will vary across log and list frequency sweeps.
Smoothing can increase the aperture.
SMITH Displays the data on a Smith chart. There arc special marker
CHART modes for this format. See page 37.
POLAR Displays the data in a polar format. There are special marker
modes for this format. See page 37.
LIN MAG Displays the linear magnitude of the data.
SWR  Displays the data formatted into SWR.
MORE  lLeads to more display choices.
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The analyzer can control certain peripheral devices over HP-IB, namely compatible
printers, plotters and disk drives. It also allows other devices to control the same
peripherals and the analyzer itself. Because of possible conflicts arising over
peripheral control, the analyzer has three different HP-IB modes.

System Controller

If the you want the analyzer to take control of the peripherals and there are no other
active controller devices on the bus, put the it in system controller mode. This is the
mode intended for manual operation.

Talker /Listener

This mode allows an external controller to command the analyzer to access peri-
pherals. In this mode, the controller coordinates all bus activity. This is the normal
program control mode.

Pass Control

If another active controller is present, pass control mode allows you to request a plot,
print, or disk storage from the front panel. In order for this mode to operate, the exter-
nal controller must detect the analyzer’s request for control, and then pass control it.
When the transmission is complete, the analyzer will pass control back.
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LOCAL ’

SYSTEM ADDRESS:
CONTROLLER 8753
TALKER/ | TALKLIST ADDRESS:} ADDRPLOT
LISTENER PLOTTER
l
USE PASS | USEPASC ADDRESS:t ADDRPRIN
CONTROL PRINTER
ADDRESS: | ADDRDISC
DISK
SET I ADDRESS: | ADDRCONT
ADDRESSES CONTROLLER
HP-IBDIAG| DEBUON, ADDRESSY ADDRPOWM
on OFF | DEBUOFF P MTR/HPIB
BISKUNIT| DISCUNIT PWRMTR} PWOMOFF

NUMBER [438A/437] POWMON

VOLUME} DISCVOLU RETURN

NUMBER

SYSTEM  This is the normal manual operation mode, allowing the
CONTROLLER analyzer to control peripherals over HP-IB. It is intended to be
used only when no other controller is on H1’-1B.

TALKER/  Thisis the normal remote operation mode, making the
LISTENER analyzer dependent on an external controller for peripheral
- - control.

USE PASS  This mode allows both local and remote use of the analyzer.
CONTROL Requires a smart controller.

SET  Leads to the HP-IB address menu. This menu allows the
ADDRESSES  operator to enter the HP-IB addresses of peripherals.
HP-IBDIAG  Scrolls incoming HP-IB commands across the display.

on OFF
DISK UNIT  Selects which disk unit in a multiple-unit disk drive is accessed

NUMBER by theload/store to disk functions.

VOLUME  Selects which volume of a hard disk is accessed by the load /

NUMBER  store to disk functions. Should be set to 0 for flexible disk
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ARl AR
B/R| B8R
AB| A8
Al MEASA
B| MEASB
R| Mmeasr
CONVERSION
[OFF]
S
PARAMETERS

A/R Measures the ratio of input A to input R.
B/R Measures the ratio of input B to input R.
A/B  Measures the ratio of input A to input B.

A Measures the signal at input A.

B Measures the signal at input B.

R Measures the signal at input R.

CONVERSION Formats the data as transmittance, admittance, or inverted
[OFF] S-parameters instead of S-parameters.

S  Brings up the S-parameter menu.
PARAMETERS
Next Menu page 28
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MEAS l

Refl: FWD
S11(A/R

l
Trans: FWD
§21(B/R)

Trans: REV
S12(B/R‘)

Refi: REV
S22 (A/R)

ANALOG IN
Aux input

CONVERSION
[OFF)

INPUT
PORTS

Refl: FWD
S11(A/R)

Trans: FWD
S21(B/R)

Trans: REV
S12(A/R)

Refl: REV
$22(B/R)

ANALOGIN
Aux Input

CONVERSION
[OFF]

INPUT
PORTS

78R

ANA! A

S11
$21
§12 ey

§22

(/w v ’rv'\,\,“ a

Configures the S-parameter test set so that A /R measures 511,
and annotates the display as S11. If no S-parameter test set is
present, the analyzer will measure A /R and annotate the
display as S11.

Configures the S-parameter test set so that B/R measures 521,
and annotates the display as S21. If no S-parameter test set is
present, the analyzer will measure B/R and annotate the
display as S21.

Configures the S-parameter test set so that A /R measures 512,
and annotates the display as S12. {f there is no S-parameter test
set present, then the analyzer measures B/R and annotates the
display as 512.

Configures the S-parameter test set so that B/R measures S22,

and annotates the display as 522. If there is no S-parameter test
set present, then the analyzer measures A /R and annotates the
display as 522.

Measures the signal at the rear panel AUX INPUT. Also has
service functions.

Formats the data as impedance, admittance, or inverted S-
parameters.

Brings up the port measurement menu.



POWER

SWEEP TIME
[MANUAL]

TRIGGER
MENU

NUMBER OF
POINTS

MEASURE
RESTART

COUPLED CH
ON off

CW FREQ

SWEEP TYPE
MENU

POWER

SWEEP TIME
[MANUAL]

TRIGGER
MENU

NUMBER of
POINTS

MEASURE
RESTART

COUPLED CH
ON off

CW FREQ

SWEEP TYPE
MENU

cu 49 - . a6

SWEA wmcodpies e s '35 §30 65 e
|
|

POIN o

COUCON,
COUCOFF

CWFREQ

POWE

SWET

[ tag MAG 2n @8/ REF -50 uB 1 -38. 778

Leads to the power menu, which controls the output power
and slope compensation, and the attenuators in S-parameter
test sets.
Next Menu Page 30
Sets manual control of the sweep time. The actual sweep time
may increase from the entered sweep time as more functions
are activated. Entering a value of zero will set this to AUTO
mode where the sweep time will be set to the minimum
possible value.

Leads to the sweep trigger menu.

Next Menu Page 31

Enters the number of data points per trace, ranging from 3 to
1601. A greater number of points gives greater data density,
but slows the sweep and requires more memory for saving
instrument states and performing calibrations.

Restarts the sweep. If a 2-port calibration is active, the forward
and reverse parameters are measured.

Locks both channels into the same stimulus values. Uncoupled
channels cause the analyzer to alternate between the two sets
of stimulus values.

Sets the frequency for CW time sweep, or power sweep.

Leads to the sweep type menu.

Next Menu Page 32
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POWER — POWER POWE
SWEEP TIME SLOPE SLOPE
[MANUAL]
TRIGGER SLOPE|  SLOPON, U T e
MENU onGOFF|  SLOPOFF Lo S T
’ R S
NUMBER of POWERTRIP{  POWTON, o R
POINTS onOFF|  POWTOFF o | T B
L. o B : ]ﬁ/,x‘//)‘/ . +
MEASURE ATTENUATOR|  ATTPI LT
RESTART PORT 1 S I I i
L [
COUPLED CH ATTENUATOR|  ATTP2 : .
ON off PORT 2 o o )
CW FREQ COUPLEPWR|  coup e Lo
ON off
SWEEP TYPE RETURN
MENU
POWER  Sets the RF source power.
SLOPE  Enters the desired increase in RF power per GHz of sweep.
SLOPE  Increases the output power with frequency, the sweep starting
on OFF  at the selected power level and increasing with the entered
slope value. Counteracts frequency related losses. Calibrate
with slope on if it is to be used.
POWERTRIP When on, an overload condition was detected on one of the
on OFF inputs and power was reduced to its minimum level. Turning
trip off restores the power level with the [POWER ] key.
ATTENUATOR  Controls the port 1 programmable attenuator in the
PORT 1 S-parameter test set.
ATTENUATOR Controls the port 2 programmable attenuator in the
PORT 2 S-parameter test set.
COUPLEPWR  When this function is on, the power between channels is
ON off coupled. When this function is off, the power between
channels is uncoupled.
RETURN  Returns to the previous menu.
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POWER LIN FREG LINFREQ SINGLE SEG SS8FG
SWEEP
SWEEP TIME LOGFREQ|  LOGFREQ ALLSEGS|  ASEG
[MANUAL] SWEEP
TRIGGER LISTFREQ|  LISTFREQ B ] P e
MENU R I B Y R
MEASURE POWER|  cWTIME [ SR |l
RESTART SWEEP R H M w
™ r ! I AHZ"\T ‘ ’w'
NUMBER of oW . # MBS RS
POINTS TIME b SR '
COUPLED CH - R R
ON off . } i SRR
e e ety
CW FREQ eDiT|  EDITLIST R B R S L1 A
LIST
SWEEP TYPE | _| RETURN RETURN
MENU
LIN FREQ Activates a simple linear frequency sweep. With option 010, the
analyzer can translate this data to time domain.
LOG FREQ  Activates a logarithmic frequency sweep. The data is sampled
logarithmically and displayed.
LIST FRE(QQ  Sweeps across the user defined frequency list. The sweep may
be defined as a single segment sweep ([SINGLE SEG SWEEP]
softkey) or an all segment sweep (JALL SEGS SWEEP] softkey).
The frequency list table can be entered and modified with
[EDIT LIST].
Next Menu Page 33
POWER Sweeps power at a single frequency. That frequency is set with
SWEEP [CW FREQ]. Power sweep is used to characterize power
sensitive networks.
CW  Tunes the analyzer to a single frequency and displays the data
TIME  versus time. The frequency is set with [CW FREQ]. With
option 010 (time domain), the analyzer can translate this data
to the frequency domain.
EDIT Allows the user to create or modify the frequency list table.
LIST
Next Menu Page 33
RETURN  Returns to the previous menu.
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POWER LIN FREQ SEGMENT SEGMENT: | S74R
B— START
SWEEP TIME LOG FREQ stop| srop
[MANUAL]
B TRIGGER LIST FREQ eoit| seor CENTER | CENT
MENU
NUMBER of POWER DELETE| SDEL SPAN | SPAN
POINTS SWEEP
— - -
CW aop| saop NUMBERof | POV
TIME POINTS
COUPLED CH CLEAR| CLEL STEPSIZE | STPSIZE
ON off LiST
CW FREQ eoit || cw | cwrrea
) LIST
SWEEP TYPE | RETURN DONE| EDITDONE DONE | SDON
MENU
List Frequency Mode

List frequency mode customizes the sweep to your specific measurement needs. You
can define either the specific frequencies to be measured, or a series of subsweeps
with the span and number of points desired. Once the list has been defined, the ana-
lyzer will measure according to the list. Displayed is a single trace, the composite data
of all the sweep segments or a single sweep segment.

List frequency mode works with all the display functions, including calibration,
markers, limit testing, averaging, trace memory, and vector trace math.

The list frequency table is entered through [EDIT LIST ]. Enter a series of up to 30
sweep segments. Each segment can contain a single point or multiple points. The total
number of points in the frequency list table cannot exceed 1632.

The default for list frequency sweep is a sweep of all the segments in the frequency list
table. To sweep a single segment, select the f[SINGLE SEG SWEEP } softkey in the list
frequency menu. Different segments can be swept by changing the segment number
using the front panel rotary knob, the step keys, or the keypad.
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Markers

The analyzer markers provide numerical readout of trace data. The markers are con-
trolled from the [MKR] key, and the active functions involving markers are controlled
from [MKR FCTN].

In addition to turning markers on and off, [MKR] provides extensive control of the
markers and the marker values.

Delta Markers

This is a relative mode, where the marker values show the position of the active
marker relative to the delta reference marker. The delta mode is turned on by defining
one of the four markers as the delta reference.

Marker Zero

Another relative mode, except that the marker values show position relative to a fixed
point. Marker zero enters the position of the active marker as the fixed offset. Alter-
natively, the operator can specify the fixed point with [FIXEDD MKR POSITION].
Marker zero is canceled by turning delta mode off.

Coupled Markers

Normally, the markers have the same stimulus values on each channel, but they can
be uncoupled so that each channel has independent markers.

Continuous Markers

The analyzer can either place the markers on discrete sampled points, or it can move
the markers continuously along the trace by interpolating th¢ marker position.

Polar Markers

The analyzer can display the marker value as magnitude and phase, or as a real/
imaginary pair. [LIN MKR ] gives linear magnitude and phase, [LOG MKR ] gives log
magnitude and phase. {Re /Im] gives the real value first, then the imaginary value.

Smith Markers

The same selections are available as for polar markers, plus complex admittance and
impedance. For complex impedance, the displayed values are real impedance, imagi-
nary impedance, and equivalent capacitance /inductance. The equivalent capacitance /
inductance is calculated from the imaginary impedance and frequency. For admit-
tance, the analyzer displays an inverse Smith chart.
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MARKER
1

I
2

all
OFF

A MODE
MENU

MKR ZERO

MARKER
MODE MENU

MARKER
1

2
3
4

all
OFF

A MODE
MENU

MKR ZERO

MARKER
MODE MENU

MARK1

MARKZ

MARK3

MARK4

MARKOFF

MARKZERO

©1 B/R log MAG
|:Aaws ZERD AT o

Turns on marker 1, and makes it the active marker. The

annotation A REF=1 indicates that this marker is the delta
reference marker.

Turns on marker 2.
Turns on marker 3.
Turns on marker 4.

Turns off all markers.

Leads to the delta mode menu.

Next Menu Page 36

Zeros the marker values. Once activated, all marker values are
the difference between the current position of the active
marker and the zero position. Canceled by turning delta mode

off.

Allows the user to select special marker modes.

Next Menu Page 37
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MARKER AREF =1 DELRT
1
|
2 AREF =2 DELRZ2
3 AREF = 13 DELR3 ‘H e Af.,;;s‘?:.;am et
T
N o -
4 AREF = 4|  DFLR4 o L i |
L I
| I
all AREF = A DELRFIXM ( T l T 7 T
OFF FIXED MKR A . A !
AMODE AMODEOFF|  DELO | T
MENU f R
MKR ZERO FIXEDMKR|  MARKESTY, Lo IR
POSITION MARKFAUV,
MARKFVAL
MARKER RETURN
MODE MENU
AREF =1 Marker 1 becomes the delta reference marker. With a delta
reference defined, all marker amplitude and stimulus values
are the offset between the active marker position and the delta
reference position.
AREF = 2 Makes marker 2 the delta reference.
AREF = 3 Makes marker 3 the delta reference.
AREF = 4 Makes marker 4 the delta reference.
AREF = A Turns on a fixed delta reference. A small triangle marks the
FIXED MKR reference point defined. All marker values are relative to this
point. The fixed position is entered with marker zero or
[FIXED MKR POSITION].
w Returns markers to absolute mode.
FIXED MKR Leads to a menu that allows the user to specify fixed marker
POSITION  offsets. Marker zero (page 35) enters the marker position as the
fixed marker position.
RETURN  Returns to the previous menu.
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MARKER MARKERS: MARKDISC LINMKR| POLMLIN LINMKR] SMIMLIN
1 DISCRETE l
|
2 CONTINUOUS MARKCONT LOGMKR| POLMLOG LOGMKR| SMIMLOG
3 DISP lgrl;l(ﬂg DISM Re/imMKR| POLMR/ Re/Im MKR| SMIMRI
0
4 MARKERS: MARKCOUP R+iXMKR] SMIMRX
| _coupLED a -
|
OE::I UNCOUPLED MARKUNCO G +|'_B MKR| SMIMGB
A MODE POLAR MKR _—J—
MENU MENU
SMITH MKR
MKR ZERO MENU
MARKER L_] RETURN RETURN RETURN
MODE MENU
MARKERS: Puts markers only on measured points.
DISCRETE
CONTINUOUS Interpolates the marker placement and values between
measured points.
DISP MKRS  Allow display on CRT and plotting of all markers that are on.
ON off
MARKERS: Puts the markers on the same stimulus values on each
COUPLED channel.
UNCOUPLED Makes the markers independent between the channels.
POLAR MKR  Selects the marker readout format for polar display. The
MENU  analyzer will display the marker values as linear or log
magnitude, or as a real /imaginary pair. See page 34.
SMITHMKR  Selects the marker readout format for a Smith chart display.
MENU Same as polar markers with the additional choices of
complex impedance or admittance. See page 34.
RETURN  Returns to the previous menu.
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The marker functions use the markers for setting instrument parameters, as search
markers, and in calculating various statistics.

MARKER —

These functions change instrument parameters.

Marker Search

These functions place the marker at an amplitude-related point on the trace. Turning
tracking on makes the analyzer search every new trace for the target point.

Widths

This analyzes a bandpass or band reject shape on the trace. [t calculates center, band-
width, and Q according to the operator-entered widths value. The widths value is the
amplitude value that defines the band start and stop. If a delta reference is on, this
function uses it as the reference point of the widths value. For example, with a delta
reference marker at the passband maximum and the widths value setto —3 dB, the
widths search will find the 3 dB cutoff points of the bandpass and calculate the 3 dB
bandwidth and Q.

Statistics (Stats)

Calculates the mean, standard deviation, and peak-to-peak values of the section of
the displayed trace between the active marker and the delta reference. If there is no
delta reference, the analyzer calculates the statistics for the entire trace.
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MARKER—
START

MARKER-—
STOP

MARKER-—~
CENTER

MARKER—
SPAN

MARKER—
REFERENCE

MARKER—
DELAY

MKR SEARCH
[OFF]

STATS
on QFF

MARKER —
START

MARKER —
sTor

MARKER —
CENTER

MARKER —
SPAN

MARKER —
REFERENCE

MARKER —
DELAY

MKR SEARCH
[OFF}]

STATS
on OFF

MARKSTAR
MARKSTOP

[ERETEY log MAG .® 9B/ REF -2

MARKCENT [viaTHe on *m—ﬁ;j'scv {

. o .
F’ . T o - '4‘1 _.3
o O O g s
MARKSPAN R i
wl N L

MARKREF f |

MARKDELA n

Changes the start stimulus value to the marker stimulus value.
Changes the stop stimulus value to the marker stimulus value.

Changes the center stimulus value to the marker stimulus
value.

Takes the span between the active marker and the delta
reference marker, and makes that the stimulus span.

Changes the reference value to the marker amplitude value.

Flattens the phase trace at the marker by adding in electrical
delay. See page 43.

Leads to the search menu, from which the marker placement

search parameter is selected.
Next Menu Page 40

Activates the trace statistics function. See page 38.
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MKR
FCTN

MARKER — SEARCH:|  SEAOFF
START OFF
]
MARKER—~ MAX)  SEAMAX
STOP l
MARKER— MIN|  SEAMIN e
CENTER IR
MARKER— TARGET|  SEATARG o
SPAN w1
1 i
MARKER— WIDTH wipy ? S
REFERENCE VALUE -
MARKER—~ wiDTHS | wipTow, o
DELAY onOFF|  wiDTOFF ol
A I
MKR SEARCH |__| TRACKING|  TRACKON, S E———
[OFF) onOFF|  TRACKOFF
STATS RETURN
on OFF

SEARCH: Turns the active search function off,
OFF

MAX Moves the marker to the trace maximum.
MIN  Moves the marker to the trace minimum.

TARGET Moves the marker to the specified amplitude value on the trace.
Leads to a menu with search right and search left options to
resolve multiple solutions.

WIDTH  The amplitude parameter for the widths scarch. See page 38.
VALUE

WIDTHS  Calculates the center stimulus, bandwidth, and Q of a
on OFF bandpass or band reject shape on the trace. The width value is
the amplitude search parameter that defines the passband or
reject band.

TRACKING Makes the analyzer track the search with each new sweep.
on OFF

RETURN  Returns to the previous menu.
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RE-SAVE SAVE? g RECALL RECA1
REG1 REG 1
RE-SAVE SAVE2 RECALL RECAZ
REG 2 REG 2
RE-SAVE SAVES RECALL RECA3
REG 3 REG 3
RE-SAVE SAVE4 RECALL RECA4
REG 4 REG 4
RE-SAVE SAVES REGALL RECAS
REG 5 REG 5
CLEAR
REGISTER
TITLE RECALL PRES
- REGISTER PRST STATE
STORETO LOAD FROM
DISK DISK

Instrument State Storage /Retrieval

The analyzer will store complete instrument states for later retrieval, and has five
internal registers as-well as direct disk access for this purpose. Because instrument
states can be of varying complexities, it is possible to fill the available memory with
less than five states. Also, it is possible to fill memory with instrument states and pre-
vent such memory-intensive functions as 2-port measurement calibration, time
domain (option 010), or 1601 points.

The size of an instrument state is proportional to the number of points in the sweep,
and dependent on the use of calibration, limit testing, and list frequencies. If these
functions are on when the instrument state is saved, the information used by these
functions is also saved.

Certain memory-intensive sets of information, such as calibration data, trace data,
and trace memory, are stored in volatile memory. Volatile memory is lost whenever
power is turned off, whereas the short-term memory lasts several days with the
power off.

The menus indicate whether a register has been saved or not. If a register has not been
saved, the save softkey is [SAVE], and if it has, the save softkey will read [RE-SAVE].
Similarly, if a register has not been saved, there is no recall or clear option given for
that register. '
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SAVE |

RE-SAVE STORE DATA ARRAY | EXTMDATAON, INITIALIZE| INID
REG 1 FILE1 on OFF | EXTMDATAOFF DISK
RE-SAVE STORE RAW ARRAY | EXTMRAWON, SAVE USING| SAVUBINA
REG 2 FILE 2 on OFF | EXTMRAWOFF BINARY
| .
RE-SAVE STORE FORMAT ARY | EXTMFORMON, ASCIY SAVUASCI
REG 3 FILE3 on OFF | EXTMFORMOFF
RE-SAVE STORE GRAPHICS | EXTMGRAPON, DIRECTORY | DIRS
REG 4 —-ﬂ FILE 4 onOFF } EXTMGRAPOFF SIZE
RE-SAVE STORE DATAONLY | EXTMDATOON,
REGS FILES on OFF | EXTMDATAOFF
CLEAR DEFINE PURGE
REGISTER STORE FILES
TITLE TITLE MORE
REGISTER FILES -
STORS T0 RETURN RETURN RETURN
ISK

The disk access functions are controlled through the [STORE TO DISK ] and [LOAD
FROM DISK ] menus under the [SAVE] and [RECALL] keys, respectively. In addition
to the complete instrument state, some information that is not included in the internal
registers can be stored on disk.

The additionally stored information is selected using the [DEFINE STORE | menu.
Measurement data can be saved in several forms: as data, raw data, or formatted data.
Most commonly, the data array is stored. The raw data is the data prior to error cor-
rection, and formatted data is the data after such formatting as electrical delay, time
domain, smoothing, and trace math. Aside from measurement data, the user graphics,
which must be entered with a computer, can also be saved.

To store a state on disk, first title a file using the [TITLE FILES ] menu. Then store the
current instrument state on disk by selecting the file under the [STORE TO DISK]
menu.

To load a file from disk, press [RECALL] {LOAD FROM DISK | [READ FILE TITLES],
and select the desired file. If there are more than five files on the disk, press [READ
FILE TITLES] again and the analyzer will display the next five files on the disk.

The analyzer must be in either system controller or pass control mode, and the correct

disk unit and volume number must set in the [LOCAL] menu. The disk unit number

selects a drive in a dual or Winchester disk drive. The volume number specifies which

volume is to be accessed in hard disk drives. If a flexible disk drive is being used, the -
volume number should be set to zero.
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AUTO SCALE

SCALE/DIV

REFERENCE
POSITION

REFERENCE
VALUE

MARKER—
REFERENCE

MARKER-—~
DELAY

ELECTRICAL
DELAY

PHASE
OFFSET

AUTO SCALE
SCALE /DIV

REFERENCE
POSITION

REFERENCE
VALUE

MARKER —
REFERENCE

MARKER —
DELAY

ELECTRICAL
DELAY

PHASE
OFFSET

AUTO
SCAL
REFP EH I S A1 e
O s
REFV 1 Lol L
YRTRTRM _‘f;\;" !
anksEF VR
bl
MARKDELA SRALI MG i -t |
S
t*Ai_,4_ﬁ H,VHA,E,AL,,,*_l .
ELED S v O A
PHAQ
Finds the trace and scales it so that it fits on the graticule.

Changes the trace scaling.

Moves the reference line up and down the graticule, 0 being
the bottom of the graticule, and 10 the top.

Changes the value of the reference line. In polar and Smith
chart formats, the reference value is the value at the outer
circle.

Makes the amplitude at the active marker the reference value.

Sets the electrical delay so that the group delay is 0 at the
marker. This flattens the phase trace at the marker.

Adds or subtracts electrical time delay from the data. Simulates
adding or removing linear phase from a measurement.

Adds the specified offset to the measured phase value.
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SYSTEM '

SEQUENCING
MENU

CONTINUE
SEQUENCE

LiMIT
MENU

TRANSFORM
MENU

FREQ RANGE
3GHz6GHz

HARMONIC
MEAS

INSTRUMENT
MODE

SERVICE
MENU

Test Sequencing Function

Sequencing allows any list functions to be executed automatically with a single key-
stroke. The sequences can be entered from the front panel, read from an external disk,
or down loaded over HP-IB from an external controller.

Limit Testing

The analyzer’s limit testing feature provides pass /fail testing in frequency, time, or
power domains.

Time Domain (Option 010)

The analyzer uses the inverse Fourier transform to calculate the time domain step
and impulse responses of a DUT. Furthermore, it allows the user to position a time
gate over the data, which it then applies directly to frequency domain data. The trans-
form can also convert CW time domain data to frequency domain for baseband
analysis.

Frequency Range (Option 006)

6 GHz measurement capability requires a HP 8753C (Option 006), and a HP 85047A
S-parameter test set. This softkey toggles between operation in the 300 kHz to 3 GHz
and 3 MHz to 6 GHz frequency ranges.

Harmonic Measurements (Option 002)

Harmonic measurements mode enables the analyzer’s receivers to measure the 2nd or
3rd order harmonic response of a DUT as its source sweeps the fundamental fre-
quency range. Option 006 is required for 2nd and 3rd harmonic frequencies from 3 to
6 GHz.

Instrument Mode

Allows the user to select between network analyzer, external source, tuned receiver,
or frequency offset modes of operation.
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SEQUENCE
SEQ1
—
SEQUENCE
SEQ2
TEST SEQUENCING
MODI# ¥
SEQUENCE INSERT - Any function i3 tnierted after cursor.
SEQ3 DELETE - BACK 5P deletes line al cursor.
STEP - Use ARROW keys or RPG. ARROW up does the funciion st the
cursor andmoves 1131 up. ARRDK down only maves 1ist down.
£ND - Press DONE MODIFY in SEQUENCE MENY.
RUN
SEQUENCE START - Press DD SEQUENCE in SEQUENGCE MENU.
SEQ4 KEYS - All front panel keys except LOCAL ace locked out until
nce stops.
STOP - Prevs LOCAL 10 alop a running sequence.
PAUSE - P cawT SEQ 3
SEQUENCE p::::d "qule:g: EGUENCE 1n SYSTEM MENU to restart o
SEQ5 Only sequence 8 13 saved when instrumenl 13 turned off.
For mare informatian, see Trst Sequencing chapter in System Operating
and Progremming Manual.
SEOUE&)%‘S Select a 1ofltey to start modifying a sequence -
PAUSE TO
SELECT
RETURN

Test Sequencing Function

The Test Sequencing Function allows you to combine a series of features such as limit
testing, harmonic measurements, and marker functions, with if /then decision
capabilities into a test executable by a single keystroke.

Creating a test sequence is virtually identical to making a manual measurement using
the front panel. Once you have entered sequencing mode all you need to do is make
the desired measurement. The analyzer will record the keystrokes it took to do so,
storing them where they can be called up and repeated with a single keystroke. Tes*
sequences may be stored in six internal registers, or to an external disk.

The analyzer allows you to cascade multiple sequences to increase efficiency and
reduce test times when performing longer, more elaborate tests.

This feature also allows you to send HP-IB output strings to automatically control
external devices, such as signal generators, power supplies, or relay actuators.
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DOSEQ —J

DUPLICATE
SEQUENCE

PRINT
SEQUENCE

TITLE
SEQUENCE

CLEAR
SEQUENCE

RETURN

DUPLSEQ

PRINSEQ

TITLESEQ

CLEASEQ

SN SER R

SEQUENCE
SEQ1

SEQUENCE
SEQ2

PAUSE TO
SELECT

RETURN

Allows you to create a new or modify an existing sequence.

Leads to a set of instructions for creating and modifying a test

Indicates the completion of modification or creation of a

Leads to the display of titling and decision making capabilities.

Leads to more display choices, such as duplicating, printing,

SEQUENCING 00
MENU[ | SEQUENCE
CONTINUE NEWSEQ/| NEWS
SEQUENCE MODIFY SEQ
LIMIT DONE SEQ| DOANM
MENU MODIFY
TRANSFORM STORE SEQ]| STORESEQ
MENU TODISC
FREQ RANGE LOAD SEQ} LOADSEQ
3GHz6GHz FROMDISC
HARMONIC SPECIAL
MEAS FUNCTIONS
INSTRUMENT MORE
MODE
SERVICE RETURN
MENU
DO  Executes a specified sequence.
SEQUENCE
NEWSEQ/
MODIFY SEQ
sequence function.
DONE SEQ
MODIFY  sequence.
STORE SEQ  Stores a sequence to an external disk.
TO DISC
LOAD SEQ)  Loads a sequence from an external disk.
FROM DISC
SPECIAL
FUNCTIONS
MORE
titling, and clearing a sequence.
RETURN  Returns to the previous menu.
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TITT PRIN

TITT PMTR

SEQWAIT

PAUS

MARKCW

IFLIMIT
TEST PASS

IF LIMIT
TESTFAIL

LooP
COUNTER

INCR LOOP
COUNTER

DECRLOQP
COUNTER

IFLOOP
COUNTER=0

IF LOOP

COUNTER<>0

RETURN

IFLTPASS

IFLTFAIL

Looc

INCURLOOC

DECRLOOC

IFLCEQZE

IFLCNEZE

Leads to a menu that controls pass/fail testing capability and

Enables you to send a title including letters, numbers, some
punctuation, and several control characters to a printer over

Enables you to send a command in the form of a titleto a

This will pause the execution of a sequence for X seconds.

This command will temporarily stop the execution of a
sequence. The keyboard will be freed up allowing the user to
change an instrument parameter, or modify an equipment
configuration. The sequence can be re-started by pressing the

Move the CW frequency to the marker stimulus value.

SEQUENCING | DO DECISION
MENU SEQUENCE MAKING
CONTINUE NEW SEQ/ TITLETO
SEQUENCE MODIFY SEQ PRINTER
LIMIT DONE SEQ TITLETO
MENU MODIFY P MTR/HPIB
TRANSFORM STORE SEQ WAIT X
MENU TODISC
FREQ RANGE LOAD SEQ PAUSE
3GHz6GHZ FROM DISC
HARMONIC SPEGIAL MARKER-—
MEAS FUNCTIONS cw
INSTRUMENT MORE MORE
MOODE
SERVICE RETURN RETURN
MENU
DECISION
MAKING loop counter control.
TITLETO
PRINTER
HP-1B.
TITLETO
PMTR/HPIB HP-IB controllable device.
WAIT X
PAUSE
continue or sequence menu keys.
MARKER —
cw
MORE  Leads to more choices (see page 48).
RETURN  Returns to the previous menu.
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SEQUENCING {__ DO DECISION EMIT EMIB
MENU SEQUENCE MAKING BELP
CONTINUE NEW SEQ/ TITLETO TTL OUT TTLOH
SEQUENCE MODIFY SEQ PRINTER HIGH
f
LIMIT DONE SEQ TITLETO TTL OUT TTLoL
MENU MODIFY P MTR/HPIB LOW
TRANSFORM STORE SEQ WAITX SHOW REMM
MENU TODISC MENUS
]
FREQ RANGE LOAD SEQ PAUSE ASSERT SRO ASSS
3GHz6GHZ FROM DISC
HARMONIC SPECIAL MARKER— P MTR/HPIB PMTRTTIT
MEAS FUNCTIONS Cw TOTITLE
INSTRUMENT MORE MORE TITLETO TITTMEM
MODE MEMORY
SERVICE RETURN RETURN RETURN
MENU
EMIT  Emits a beep of fixed tone and duration during the execution
BEEP  of a sequence,
TTLOUT  Setsthe TTL line, at the back of the HP 85047A test set, high.
HIGH
TTLOUT  Setsthe TTL line, at the back of the HP 8504 7A test set, low.
LOW
SHOW  Enables the recall of menus from within a sequence. This is
MENUS  especially useful when prompting someone for a softkey
response in an interactive test situation.
ASSERT SRQQ  Enables the analyzer to signal an external controller that it has
completed the execution of a sequence.
PMTR/HPIB Enables the analyzer to read a value from an HP-1B
TOTITLE instrument. For more information, see the * Test Sequence
Function” chapter in the Operating manual.
TITLETO  Store the value read by the {P MTR /HPIB TO TITLE | key
MEMORY  into the memory data array.
RETURN  Returns to the previous menu.
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Limit Testing

Limit testing provides pass/fail testing in frequency or time domains.

Up to 36 limit test segments (18 per channel) can be entered into the limit table. After
entry, these segments can then be modified using the [EDIT LIMIT LINE ] softkey.

The limit table created will be in the current stimulus domain, so that the stimulus
values might be frequency or time. The entered stimulus value marks the beginning
of the limit segment. The operator enters the limit maximum and minimum at that
point. After defining the line, you can select the type of limit segment that is to start at
the point.

The upper and lower limits of a sloping line segment connect to the upper and lower
limits of the next segment.

The upper and lower limits of a flatline segment extend horizontally to the start of
the next segment.

A single point either forms the end of a limit line, or acts as a stand-alone test point.

When limit testing is turned on, the analyzer tests each point that is in a limit test
region, and displays a pass or fail message.
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SEQUENCING LUMITLINE]  LimiLivEow,
MENU onOFF |  LIMILINEOFF
CONTINUE LMITTEST]  LIMITESTON,
SEQUENCE onOFF | LIMITESTOFF
LIMIT BEEPFAIL|  BEEPFAILON.
MENU onOFF | BEEPFAILOFF |
TRANSFORM e o
MENU
FREQ RANGE EDT|  EDITLML A
3GHz6GHz LIMIT LINE s \
LS
HARMONIC '
MEAS
INSTRUMENT UMITUNE|  LMISTIO,
MODE OFFSETS|  LIMIAMPO,
LIMIMAGF
SERVICE RETURN
MENU

LIMIT LINE  Draws the limit lines.

on OFF
LIMIT TEST  Tests each sweep for measured points that are out-of-limit.
on OFF
BEEP FAIL  Sounds the beeper when the limit test fails.
on OFF

EDIT Allows the user to enter and modify limit lines.

LIMIT LINE
Next Menu Page 51

LIMIT LINE Allows the user to offset the limit lines in stimulus and
OFFSETS amplitude.

RETURN  Returns to the previous menu.
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SEQUENCING LIMIT LINE SEGMENT
MENU on OFF
CONTINUE LIMIT TEST SEDI
SEQUENCE on OFF
LIMIT BEEP FAIL EDIT SDEL
MENU on OFF
TRANSFORM DELETE SADD
MENU
FREQ RANGE EDIT I ADD CLEL
3GHz6GHz LIMIT LINE
HARMONIC CLEAR LIMTFL,
MEAS LIST LIMTSL,
LIMTSP
INSTRUMENT LIMIT LINE LIMIT
MODE OFFSETS TYPE
SERVICE RETURN DONE EDITDONE
MENU
SEGMENT  Selects the segment to be edited either by entering the segment
number, or by using the front panel knob or step keys.
EDIT Brings the selected segment up for editing,.
DELETE  Deletes the entry indicated by the pointer.
ADD  Adds a new entry at the pointer.
Next Menu Page 52
CLEAR Clears the present list.
LIST
LIMIT  Allows the user to select the type of limit for the current
TYPE segment. There are sloping line (SL), flat line (FL), or single
point (SP) limit types.
DONE  Returns to the previous menu.
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SEQUENCING LIMIT LINE SEGMENT STIMULUS| LIMS
MENU on OFF VALUE
CONTINUE LIMIT TEST MARKER- | MARKSTIM
SEQUENCE on OFF STIMULUS
LIMIT BEEP FAIL EDIT UPPER] LIMU
MENU on OFF LiMiT
TRANSFORM DELETE LOWER] LML
MENU LIMIT
FREQ RANGE EOIT __J—— ADD DELTA| LMD
3GH26GH: LIMIT LINE LIMITS
HARMONIC CLEAR| . MIODLE| LiMM
MEAS LIST VALUE
INSTRUMENT LIMIT LINE LIMIT MARKER-=1 MARKMIDD
MODE OFFSETS TYPE MIDDLE
SERVICE RETURN DONE DONE| SDON
MENU

STIMULUS  Enters the starting stimulus value of this segment.
VALUE

MARKER —  Enters the marker stimulus as the start of this segment.
STIMULUS

UPPER Enters the top limit.
LIMIT

LOWER Enters the bottom limit.
LIMIT

DELTA Instead of upper/lower limits, enters amplitude between the
LIMITS thelimitlines.

MIDDLE Instead of upper/lower limits, enters the center amplitude
VALUE Dbetween the limit lines.

MARKER —  Makes the marker amplitude the middle value between the
MIDDLE  limit lines.

DONE  Returns to the previous menu.
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Time Domain (Option 010)

The analyzer uses the inverse Fourier transform to calculate the time domain step
and impulse responses of the DUT. Furthermore, it allows the user to position a time
gate over the data, which it then applies directly to the frequency domain data. The
transform can also convert CW time domain data to frequency domain for baseband
analysis.

Window

A true frequency domain impulse or step response would cover all frequencies from
zero to infinity. The abrupt limits on the actual frequency sweep cause ringing in time
domain. Ringing is reduced by windowing (greater windowing, less ringing,) at the
expense of effective impulse width.

- Demodulation (Demod)
This is intended for use with the CW time to frequency transformation. Amplitude
demodulation removes any phase modulation prior to transforming the data. Phase
demodulation removes any amplitude modulation. With no demodulation, the trans-
formed data shows the combined amplitude and phase modulation effects.

Low Pass Versus Bandpass

Time domain low pass mode simulates traditional TDR measurements. For this to
work, however, the frequencies must be set at harmonic intervals. This is done with
[SET FREQ]. Bandpass mode avoids this restriction, but is limited to the impulse
response. The advantage of bandpass mode is that it allows time domain measure-
ments on highly frequency-selective devices.

Gating

The operator can place a time domain bandpass filter on the data, which is called a
gate. In effect, the analyzer will remove all responses received before the gate start
time and after the gate stop time.

Gate Shape

The analyzer allows the user to control the shape of the gate. Minimum gate trades
off rapid filter cutoff for less passband ripple.
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SEQUENCING TRANSFORM WINDOW: | MAX!
MENU on OFF MAXIMUM
CONTINUE SETFREQ| SETF NORMAL | WINDNORM
SEQUENCE LOW PASS ) ]
LIMIT LOW PASS | LOWPIMPU MINIMUM | WINDMINI
MENU IMPULSE
TRANSFORM LOW PASS| LOWPSTEP USE MEMORY | WINDUSEMON,
MENU I STEP onOFF{ WINDUSEMOFF
FREQ RANGE BANDPASS | BANDPASS DEMOD: | DEMOOFF
3GHz6GHz OFF
|
HARMONIC WINDOW AMPLITUDE] DEMOAMPL
MEAS
INSTRUMENT SPECIFY PHASE | DEMOPHAS
MODE GATE
SERVICE RETURN RETURN
MENU
TRANSFORM  Turns on the transform and displays the time domain response
on OFF  of a linear frequency sweep, or the frequency domain response
of a CW time sweep.
SET FREQ  Sets the frequencies to harmonic intervals, keeping the number
LOW PASS  of points the same. Required for low pass mode.
LOW PASS Makes the transform display the impulse response. Use the
IMPULSE real data format.
LOW PASS Makes the transform display the step response of the DUT.
STEP Use the real data format.

BANDPASS Makes the transform display the impulse response. Can
operate with band-limited frequency data. The most useful
data formats are linear and log magnitude.

WINDOW  Places a window over the frequency domain data to minimize
the effect of abrupt frequency cutoff at the ends of the sweep.
Also controls amplitude and phase demodulation.
SPECIFY Allows you to place a time gate over both frequency and time
GATE domain data. The gate shape is selectable.
Next Menu Page 55
RETURN  Returns to the previous menu.
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GATE

GATE:  Sets the start time of the gate.

SEQUENCING TRANSFORM GATE| GATEON,
MENU on OFF on OFF | GATEOFF
CONTINUE SET FREQ GATE:| GATESTAR
SEQUENCE LLOW PASS START
LIMIT LOW PASS STOP} GATESTOP
MENU IMPULSE
TRANSFORM LOW PASS CENTER| GATECENT
MENU I STEP
FREQ RANGE BANDPASS SPAN| GATESPAN
3GHz6GHz
HARMONIC WINDOW
MEAS
INSTRUMENT SPECIFY GATE
MODE GATE SHAPE
SERVICE RETURN RETURN
MENU

Turns the gate on and off. Although the gate is set in the time
on OFF  domain, it is actually applied to the frequency domain data.

START
STOP  Sets the stop time of the gate.
CENTER  Sets the center of the gate.

SPAN  Sets the span of the gate.

GATE  Allows the user to trade a very flat gate passband at maximum
SHAPE  gate shape with very fast cutoff at minimum gate.

RETURN  Returns to the previous menu.
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SEQUENCING HARMONIC | HARMOFF
MENU OFf
l
CONTINUE SECOND| HARMSEC
SEQUENCE
LIMIT THIRD| HARMTHIR Cii e oy mas 0 s/ W 20 as
MENU f.*(?_?;n ‘i}? ‘4}:—.
| ,
TRANSFORM -
MENU ; |
FREQ RANGE [
3GHz6GHz "
HARMONIC j
MEAS |
lNSTRUMENT :.»: Lramt ik o oo e S70P 1 000 000 000 Mz
MODE R RV QR 3705 1 655 500 Gas
SERVICE RETURN
MENU
Harmonic Measurements (Option 002)
HARMONIC  Turns off harmonic measurement mode so that the receiver is
OFF nolonger tracking over a harmonic of the source frequency
range.

SECOND Enables the receiver to track the second harmonic of the
source’s fundamental frequency range. This measurement is
made on a non-ratio basis.

THIRD Enables the receiver to track the third harmonic of the source’s
fundamental frequency range. This measurement is made on a
non-ratio basis.

RETURN  Returns to the previous menu.
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SEQUENCING NETWORK| /INSMNETA
MENU ANALYZER
|
CONTINUE EXT SOURCE| /NSMEXSA
SEQUENCE AUTiJ
LIMIT EXT SOURCE| INSMEXSM
MENU MANUAL
TRANSFORM TUNED| INSMTUNR
MENU RECEIVER
FREQ RANGE
3GHz6GHz
HARMONIC FREQ OFFS
MEAS MENU
INSTRUMENT |__|
MODE
SERVICE RETURN
MENU
NETWORK  This is the default mode.
ANALYZER
EXT SOURCE Enables the analyzer to phaselock to an external CW
AUTO  frequency. Ext source auto will search the frequency range
around the CW frequency for a signal to lock to.
EXT SOURCE  Enables the analyzer to phaselock to an external CW
MANUAL  frequency. Ext source manual will try to phaselock to the CW
frequency set up by the user. This manual mode enables the
analyzer to operate at a much faster rate than in auto mode.
TUNED  This mode of operation will tune the analyzer to a user
RECEIVER  specified frequency. Because the instrument bypasses all
phaselock routines this mode of operation is very fast but
requires the use of very stable source so that signals to be
measured will fall within the IF bandwidth of the instrument.
This typically requires a synthesizer that can supply an
external reference to the analyzer.
FREQ OFFS  This feature allows the frequency of the analyzer’s source to be
MENU  offset above or below its receiver by a constant value.
RETURN  Returns to the previous menu.

57



-A-
Active entry area
Addresses
Analogin
Aperture
Arbitrary sweep
Attenuator control
Autoscale
Auxiliary input
Averaging

[AVG]

Bandpass
Beeper

[CAL]
Calibration kit
Calibration
{CENTER]

Clear registers
Continuous markers
Conversion
[COPY]
Correction
Coupled channels
Coupled markers
CRT title

CW Freq

CW time

-D-

Decision making
Default plot setup
Define sweep
Delay, electrical
Delay, group
Delta markers
Demodulation
Directivity

Disc

Discrete markers
[DISPLAY]
Display layout
Display title
Display warnings
Do sequence
Dual channe]
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53
19

12
10
10

41
37
27
16
10
29
37
19
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32

47
16
33
43
24
36
53
11
42
37
18

19

46
18

-E-

Electrical delay

Entry area

Error correction
Error messages
Extensions

External disc
External source mode
External trigger

-E-

Fixed marker offset
Focus

[FORMAT]
Frequency blank
Frequency list
Frequency offset mode
Full 2-port calibration

-G-

Gate shape
Gating
Group delay

-H-

Harmonic Mecasurements
HP-1B

HP-IB mode

Hold

1F bandwidth
Imaginary

Impulse

Input ports
Instrument modes
Instrument state
Intensity
Interpolated markers
Inverted Smith
[solation
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Limit lines

Limit testing

Line stretcher
Linear magnitude
Linear sweep

List frequency
List values

Load match
[LOCAL]

Log frequency sweep
Log magnitude
Loss sensor list
Low pass

Magnitude
Marker equals
Marker functions
Marker offsets
Marker search
Marker statistics
Marker —
Marker zero
Markers

Max

[MEAS]
Memory
[MENU]
Message area
Min

[MKR]

[MRK FCTN]
Modify calibration kit
Modify sequence

-N-
Noise reduction

Number of groups
Number of points

-O-

Offset value
One-path, 2-port
Operating parameters
Output power
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40
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31
29

57
13
16
29

Pass control
Pen speed
Pens

Phase

Plot

Plot quadrant
Plot scale
Plot speed
Points

Polar

Polar markers
Port extensions
Port ratio
Power

Power meter calibration

Power slope
Power sweep

[PRESET]
Print

-Q-
Quadrant

-R-
Real
[RECALL]

Reference position
Reference value
Response

Response calibration
Response /isolation
RF power
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17
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16

24
42
43
42

13

13
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-S-

S-parameters

511 1-port calibration
522 1-port calibration
[SAVE]

[SCALE REF]
Search

Second Harmonic
Sensor Cal Factor
Set frequencies
Single sweep
Slope

Smith chart
Smith markers
Smoothing

Soft key area
Source control
Source match
[SPAN]

Split display
Statistics
[START]
Stimulus
Stimulus couple
[STOP]

Sweep time
Sweep trigger
Sweep type

SWR

System controller
[SYSTEM]

-T-

Table, list sweep
Talker /listener
Target

Tests sequence function
Test set attenuation
Third harmonic
Time domain (010)
Title

Trace math

Trace maximum
Trace memory

Trace minimum
Tracking

Transform

Trigger

Tuned receiver mode
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-U-

Uncoupled markers
Use pass control

-V-

Vector trace math
Velocity factor

-W-
Warnings
Widths
Window

-7-
Z0
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