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Quick Reference Guide Overview

m Chapter 1, “HP 8753D Option 011 Description,” describes features
and functions.

m Chapter 2, “Making Measurements,” contains some step-by-step
procedures for making measurements or using particular functions.

m Chapter 3, “Making Mixer Measurements,” contains some
step-by-step procedures for making calibrated and error-corrected
mixer measurements.

@ Chapter 4, “Printing, Plotting, and Saving Measurement Results,”
contains some instructions for saving to disk or the analyzer internal
memory, and printing and plotting displayed measurements.

m Chapter 5, “Optimizing Measurement Results,” describes some
techniques and functions for achieving the best measurement results.

m Chapter 6, “Application and Operation Concepts,” contains
explanatory-style information about some applications and analyzer
operation.

s Chapter 7, “Specifications and Characteristics,” defines some of the
performance capabilities of the analyzer.

m Chapter 8, “Menu Maps,” shows softkey menu relationships.

m Chapter 9, “Key Definitions,” describes all the front panel keys,
softkeys, and their corresponding HP-IB commands.

m Chapter 10, “Error Messages,” provides some information for
interpreting error messages.

@ Chapter 11, “Compatible Peripherals,” lists measurement and
system accessories, and other applicable equipment compatible
with the HP 8753D Option 011. Procedures for configuring the
peripherals, and an HP-IB programming overview are also included.

m Chapter 12, “Preset State and Memory Allocation,” contains a
discussion of memory allocation, memory storage, instrument state
definitions, and preset conditions.
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Documentation Set

The Installation and Quick Start
Guide familiarizes you with the
HP 8753D Option 011 network
analyzer’s front and rear panels,
electrical and environmental
operating requirements, as well as
procedures for installing,
configuring, and verifying the
operation of the HP 8753D
Option 011.

The User’s Guide shows how to
make measurements, explains
commonly-used features, and tells
you how to get the most
performance from your analyzer.

The Quick Reference Guide
provides a summary of selected
user features.



The Programimer’s Guide
provides programming
information including: an HP-IB
command reference, an HP-IB
programming reference, as well as
programming examples.

The System Verification and Test
Guide provides the system
verification and performance tests
and the Performance Test Record
for your HP 8753D Option 011
network analyzer.
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HP 8753D Option 011 Description

m Combined digital signal processing and microprocessor controls to
provide easy operation and measurement improvement.

m Measurement functions selection with front panel keys and softkey
menus.

m Direct print or plot output of displayed measurement results, with
a time stamp, to a compatible peripheral with a serial, parallel, or
HP-IB interface.

w Instrument states storage in internal memory for the following
times, or on disk indefinitely.

Temperature at 70 °C ..... 208 days (0.57 year) characteristically
Temperature at 40 °C .... 1036 days (2.8 years) characteristically
Temperature at 25 °C ................. 10 years characteristically

m Automatic sweep time that selects the minimum sweep time for the
given IF bandwidth, number of points, averaging mode, frequency
range, and sweep type.

m Built-in service diagnostics are available to simplify troubleshooting
procedures.

m Performance improvement and flexibility through trace math,
data averaging, trace smoothing, electrical delay, and accuracy
enhancement.

m Accuracy enhancement methods that range from normalizing data
to complete one or two port vector error correction with up to 1601
measurement points, and TRL*/LRM*.

m External source mode capability that allows you to phase lock the
analyzer’s receiver to an external source.

m Tuned receiver mode.

HP 8753D Option 011 Description 1-1



m Complete reflection and transmission measurements in
50 ohm impedance environments or in 75 ohm environments with
appropriate test sets.

® Receiver/source frequency offset mode.
m Power meter calibration.

m Test system automation with the addition of an HP 9000 series 200,
300, or 700 computer.

m External keyboard compatibility.

m LIF/DOS disk formats.

® Integration of a high capacity micro-floppy disk drive.
@ Internal automation, using test sequencing.

m A general purpose input/output (GPIO) bus that can control eight
output bits and read five input bits through test sequencing,.

1-2 HP 8753D Option 011 Description



Front Panel Features

pof3ddo

Figure 1-1. HP 8753D Option 011 Front Panel

1. LINE switch. This switch controls ac power to the analyzer.
1is ON, 0 is OFF.

2. Display. This shows the measurement data traces, measurement
annotation, and softkey labels. The display is divided into
specific information areas, illustrated in Figure 1-2.

3.  Softkeys. These keys provide access to menus that are shown on
the display.

4, STIMULUS function block. The keys in this block allow you
to control the analyzer source’s frequency, power, and other
stimulus functions.

5. RESPONSE function block. The keys in this block allow you
to control the measurement and display functions of the active
display channel.

6. ACTIVE CHANNEL keys. The analyzer has two independent
display channels. These keys allow you to select the active

HP 8753D Option 011 Description 1-3



10.

11.

12.

13.

channel. Then any function you enter applies to this active
channel.

The ENTRY block. This block includes the knob, the step
() @) keys, and the number pad. These allow you to enter
numerical data and control the markers.

INSTRUMENT STATE function block. These keys allow you
to control channel-independent system functions such as the
following;:

copying, save/recall, and HP-IB controller mode
limit testing

external source mode

tuned receiver mode

frequency offset mode

test sequence function

harmonic measurements (Option 002)

time domain transform (Option 010)

HP-IB STATUS indicators are also included in this block.

key. This key returns the instrument to either a known
factory preset state, or a user preset state that can be defined.

PROBE POWER comnector. This connector (fused inside the
instrument) supplies power to an active probe for in-circuit
measurements of ac circuits.

R, A, and B connectors. These connectors allow you to apply
input signals when creating your own test setup.

RF OUT connector. This connects the RF output signal from
the analyzer’s internal source to a test set or power splitter.

Disk drive. This 3.5 inch drive allows you to store and recall
instrument states and measurement results for later analysis.

1-4 HP 8753D Option 011 Description



Analyzer Display
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Figure 1-2. Analyzer Display (Single Channel, Cartesian Formaf)

The analyzer display shows various measurement information:

m The grid where the analyzer plots the measurement data.
m The currently selected measurement parameters.
m The measurement data traces.

1.  Stimulus start value. This value could be any one of the
following:

m the start frequency of the source in frequency domain
measurements

m the start time in CW mode (0 seconds) or time domain
measurements

m the lower power value in power sweep

When the stimulus is in center/span mode, the center stimulus
value 1s shown in this space.

HP 87530 Option 011 Description 1-5



Stimulus stop Value. This value could be any one of the
following:

@ The stop frequency of the source in frequency domain
measurements.

m The stop time in time domain measurements or CW sweeps.

m The upper limit of a power sweep.

When the stimulus is in center/span mode, the span is shown in
this space. The stimulus values can be blanked.

Status Notations. This area shows the current status of various
functions for the active channel.

The following notations are used:

Avg — Sweep-to-sweep averaging is on. The averaging count is
shown immediately below.

Cor =  Error correction is on.

C?= Stimulus parameters have changed from the
error-corrected state, or interpolated error correction is
on.

G Full two-port error-correction is active when either

the power range for each port is different (uncoupled),
or the TEETSET HILD is activated. You can
update all the parameters by pressing

MERSUEE ERESTAET.

Del =  Electrical delay has been added or subtracted, or port
extensions are active.

ext =  Waiting for an external trigger.

Ofs =  Frequency offset mode is on.

Of? = Frequency offset mode error, the IF frequency is not

within 10 MHz of expected frequency. LO inaccuracy is
the most likely cause.

Gat =  Gating is on (time domain Option 010 only).

H=2 = Harmonic mode is on, and the second harmonic is being
measured (harmonics Option 002 only).

H=3 = Harmonic mode is on, and the third harmonic is being
measured (harmonics Option 002 only).
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Hld = Hold sweep.

man = Waiting for manual trigger.
PC =  Power meter calibration is on.
PC? = The analyzer’s source could not be set to the desired

level, following a power meter calibration.
P¥ = Source power is unleveled at start or stop of sweep.

Bli= Source power has been automatically set to minimum,
due to receiver overload.

Smo = Trace smoothing is on.
tsH = Indicates that the test set hold mode is engaged.

That is, a mode of operation is selected which would
cause repeated switching of the step attenuator. This
hold mode may be overridden by pressing (MENU).

6= Fast sweep indicator. This symbol is displayed in the
status notation block when sweep time is less than
1.0 second. When sweep time is greater than 1.0 second,
this symbol moves along the displayed trace.

= Source parameters changed: measured data in doubt
until a complete fresh sweep has been taken.

Active Entry Area. This displays the active function and its
current value.

Message Area. This displays prompts or error messages.

Title. This is a descriptive alpha-numeric string title that you
define and enter through an attached keyboard.

Active Channel. This is the number of the current active
channel, selected with the and keys. If dual channel
is on with an overlaid display, both channel 1 and channel 2
appear in this area.

Measured Input(s). This shows the S-parameter, input, or ratio
of inputs currently measured, as selected using the key.
Also indicated in this area is the current display memory status.

Format. This is the display format that you selected using the
key.

HP 8753D Option 011 Description 1-7



10.

11.

12.

13.

14.

15.

Scale/Div. This is the scale that you selected using the
SCALE/REF) key, in units appropriate to the current

measurement.

Reference Level. This value is the reference line in Cartesian
formats or the outer circle in polar formats, whichever you
selected using the key. The reference level is also
indicated by a small triangle adjacent to the graticule, at the left
for channel 1 and at the right for channel 2.

Marker Values. These are the values of the active marker, in
units appropriate to the current measurement.

Marker Stats, Bandwidth. These are statistical marker values
that the analyzer calculates when you access the menus with the

MARKER FCTN]) key.

Softkey Labels. These menu labels redefine the function of the
softkeys that are located to the right of the analyzer display.

Pass Fail. During limit testing, the result will be annunciated
as FFSS if the limits are not exceeded, and FFIL. if any points
exceed the limits.
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Rear Panel Features and Connectors

382992

qg6204d

Figure 1-3. HP 8753 Rear Panel

1.  Serial number plate.

2, EXTERNAL MONITOR RED, GREEN, BLUE video output
connectors provide analog red, green, and blue video signals
which you can use to drive an analog multi-sync external
monitor. The monitor must be compatible with the analyzer’s
25.5 kHz scan rate and video levels: 1 Vp-p, 0.7 V=white,

0 V=black, sync, sync on green.

3.  HP-IB connector. This allows you to connect the analyzer
to an external controller, compatible peripherals, and other
instruments for an automated system.

4. PARALLEL interface. This connector allows the analyzer to
output to a peripheral with a parallel input. Also included, is a
general purpose input/output (GPIO) bus that can control eight
output bits and read five input bits through test sequencing.

HP 8753D Option 011 Description 1-9



10.
11.

12.

13.

14,

15.

RS-232 interface. This connector allows the analyzer to output
to a peripheral with an RS-232 (serial) input.

KEYBOARD input (DIN). This connector allows you to connect
an external keyboard. This provides a more convenient means
to enter a title for storage files, as well as a substitute for

the analyzer’s front panel keyboard. The keyboard must be
connected to the analyzer before the power is switched on.

Power cord receptacle, with fuse.

Line voltage selector switch.

10 MHZ REFERENCE ADJUST. (Option 1D35)

10 MHZ PRECISION REFERENCE OUTPUT. (Option 1D5)

EXTERNAL REFERENCE INPUT connector. This allows for a
frequency reference signal input that can phase lock the analyzer
to an external frequency standard for increased frequency
accuracy.

AUXILIARY INPUT connector. This allows for a dc or ac
voltage input from an external signal source, such as a detector
or function generator, which you can then measure, using the
S-parameter menu.

EXTERNAL AM connector. This allows for an external analog
signal input that is applied to the ALC circuitry of the analyzer’s
source. This input analog signal amplitude modulates the RF
output signal.

EXTERNAL TRIGGER connector. This allows connection of an
external negative-going T'TL-compatible signal that will trigger a
measurement sweep. The trigger can be set to external through
softkey functions.

TEST SEQUENCE. Qutputs a TTL signal that can be
programmed in a test sequence to be high or low, or pulse (10
pseconds) high or low at the end of a sweep for robotic part
handler interface.
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16.

17.

18.

LIMIT TEST. Outputs a TTL signal of the limit test results as
follows:

m Pass: TTL high
m Fail: TTL low

TEST SET INTERCONNECT. This allows you to connect an
HP 8753D Option 011 analyzer to an HP 85046A /B or 8504TA
S-parameter test set using the interconnect cable supplied with
the test set. The S-parameter test set is then fully controlled by
the analyzer.

Fan.
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Changes between the HP 8753A/B/C/D

Table 1-1. Comparing the HP 8753 Family of Network

Analyzers
Feature BTB3A B758B 8753C 8753D B753D
Opt 011
Fully integrated No No No Yes Ne
measurement system
(built-in test set)
Test port power range t 1 b { 410 to —85 i
(dBm)
Auto/manual power No No No Yes No
range zelecting
FPort power No Ne No Yes No
coupling/uncoupling
Internal disk drive No Na No Yes Yes
Precision frequency No No No Yes Yes
reference {(Option
1D5)
Frequency range - low 300 kHz 300 kHez 300 kHe 30 kHz 30/300 kHz*
end
Ext. freq. range to 6 Neo Yes Yes Yes Yes
GHz (Option 006)
758 system t t i} Yes t
impedance (Option
075)
TRL*/LRM* No No No Yes Yes
correction
Power meter No Yes Yes Yes Yes
calibration
Interpolated error Na Yes Yes Yes Yes
correction
Max. Error corrected &01 1601 1601 1601 1601
measurement points
Segmented error No No Yes Yes Yes
correction in freq. list
mode
Color CRT No No Yes Yes Yes
Test sequencing No Yes Yes Yes Yes
Automatic sweep time No Yes Yes Yes Yes
External source No Yes Yes Yes Yes
capability

1-12 HP 8753D Option 011 Description




Table 1-1. Comparing the HP 8753 Family of Network
Analyzers (continued)

Feature B8T53A 8753B B753C 8753D B753D
Opt 011
Tuned receiver mode No Yes Yes Yes Yes
Printer/plotter buffer No Yes Yes Yes Yes
Harmonic No Yes Yes Yes Yes
measurements

{Option 002)

Frequency offset mode No Yes Yes Yes Yes
(mixer measurements)

dc bias to test device t 1 1 Yes 1
Interfaces: R3-232, Neo No No Yes Yes
parallel, and DIN

keyboard

User-defined preset No No No Yes Yes

Non-volatile memory 16 Kbytes 16 Kbytes 16 Khytes | 512 Kbytes 512 Kbytes

Dynamic Range

30 kHz te 3 GHz 100 dB 100 dB 100 dB 110 dB} 100 dB
3 GHz to 6 GH=z NfA 80 dB 80 dB 105 dB 110 dB
Real time clock No No No Yes Yes

* 300 kHz to 3 GHz, without Option 006, or 30 kHz to 6 GHz, with Option 006.
t For this network analyzer, the feature is dependent on the test set being used.

1 90 dB from 30 kHz to 50 kHz, 100 dB from 300 kHz to 16 MHz.
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Making Measurements
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Table 2-1. Connector Care Quick Reference

Handling and Storage

Do

Do Not

Keep connectors clean
Extend sleeve or connector nut

Use plastic end-caps during storage

Touch mating-plane surfaces

Set connectors contact-end down

Visual Inspection

Do

Do Not

Inspect all connectors carefully

Look for metal particles, scratches, and
dents

Use a damaged connector - ever

Connector

Cleaning

Do

Do Not

Try compressed air first
Use isopropyl alcohol

Clean connector threads

Use any abrasives

Get liquid into plastic support beads

Gaging Connectors

Do

Do Not

Clean and zero the gage before use
Use the correct gage type
Use correct end of calibration block

Gage all connectors before first use

Use an out-of-spec connector

Making Connections

Do

Do Not

Align connectors carefully
Make preliminary connection lightly
Turn only the connector nut

Use a torque wrench for final connect

Apply bending force to connection
Over tighten preliminary connection
Twist or screw any connection

Tighten past torque wrench “break"”
point
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Basic Measurement Sequence and Example

Basic Measurement Sequence

There are five basic steps when you are making a measurement.

1. Connect the device under test and any required test equipment.
. Choose the measurement parameters.

2
3. Perform and apply the appropriate error-correction.
4. Measure the device under test.

5

. Output the measurement results.

Basic Measurement Example

This example procedure shows you how to measure the transmission
response of a bandpass filter.

Step 1. Connect the device under test and any required test
equipment.

1. Make the connections as shown in Figure 2-1.

e | o sRE
B8 i
So= goo ©
L ]| Sy
A P P
b bbd
.Q Q
DEV ICE UNDER TEST qgE205d

Figure 2-1. Basic Measurement Setup
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Step 2. Choose the measurement parameters.

2

Press (PRESET).

To set preset to “factory preset,” press:

FRESET: FACTORY
Setting the Frequency Range

. To set the center frequency to 134 MHz, press:

(CENTER) (134) (M/u)

. To set the span to 30 MHz, press:

(sPAN) (30) (M/u)

. To change the power level to —5 dBm, press:

POLER (3) @

Setting the Measurement

. To change the number of measurement data points to 101, press:

HUMBER OF POINMTE @D

. To select the transmission measurement, press:

(MEAS) Transt FUD 521 (BARD

To view the data trace, press:

AUTOECALE

Step 3. Perform and apply the appropriate error-correction.

9.

10.

Refer to the “Optimizing Your Measurement Results” chapter for
procedures on correcting measurement errors.

To save the instrument state and error-correction in the analyzer
internal memory, press:

SELECT DISE IMTERHAL MEMORY RETURH
BRME STATE
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Step 4. Measure the device under test.

11. Replace any standard used for error-correction with the device
under test.

12. To measure the insertion loss of the bandpass filter, press:

(MKR) (134) (M/ 1)

Step 5. Output the measurement results.
13. To create a hardcopy of the measurement results, press:

PRINT MOMOZHROME (or FLOT)
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Using the Display Functions

To View Both Measurement Channels
LDUAL CHAM OH

fpr 1981 22°'83 47

CHL S3; log MAG 1@ dBs REF -5@ dB
vy
3
A
i |
/ \
LA Av A R i
CHZ Sz, phase 9p °- REF @ ©
i
A B e L
IWWW——--H-—W\_,.,_‘
iR RS B r{
START 118 909 200 MHz STOP IG@ @B8 828 riMz

aw000027
Figure 2-2. Example: Both Channels with Split Display ON

(o

(DISPLAY) BUAL EHAN OH MORE SPLIT DISF OFF
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: Apr 1981 ZZ2:@5: 13
CHL Sz, log MAG 18 #B- REF —5@ oB
CHZ2 Sz phasa 9@ ®~s REF B @

o

f TR

R S
et SRV
IRRIARR AR l
. P
Jrmpprde-
¥
START 118 BBA 282 MHz STOP LEP BER2 PRB NMHz

aw000028
Figure 2-3. Example: Both Channels with Split Display OFF
To Save a Data Trace to the Display Memory
Press CHTH—MEMDRY

To View the Measurement Data and Memory Trace

1. To view a data trace that you have already stored to the active
channel memory, press:

MEMDRY

2. To view both the memory trace and the current measurement data
trace, press:

(OISPLAY) GATA and MEMDRY

To Divide Measurement Data by the Memory Trace

1. You must have already stored a data trace to the active channel
memory.

2. Press DATHMEH.
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To Subtract the Memory Trace from the/Measurement
Data Trace

1. You must have already stored a data trace to the active channel
memory.

2. Press DATA-MEN.

The analyzer performs a vector subtraction on the complex data.

To Ratio Measurements in Channel 1 and 2

1. Press (CHAN 1) (MENU) HUMEER 0OF FOIMTE.

2. Press HUMEER 0OF FPOINTS.

3. Press (DISPLAY) 'UAL CHAM OH MORE DE<DL TO DE OH.
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To Title the Active Channel Display
1. Press MORE TITLE to access the title menu.

2. Press EEASE TITLE and enter the title you want for your
measurement display.

a. Turn the front panel knob to move the arrow pointer to the first
character of the title.

b. Press SELECT LETIEH.

c. Repeat the previous two steps to enter the rest of the characters
in your title. You can enter a title that has a maximum of 50
characters.

d. Press DIHE to complete the title entry.

Apr 1981 z2 2388
CHL Sz, lcg MAG 1@ 4B~ REF -5@ dB

¥OUR MEASUREMENT TITLE GOE$ MERE

TITLE

AECOEFGHI rKLmraaéRSTJuuxh ,B12345E7EB ( 14+ %/ =970, dm|"

\
\
rvww"! \?"‘W"“' =

W

CENTER 135 BA@ @02 Mz SPAM S2 223 288 MHz

2w000029
Figure 2-4. Example of a Display Title
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To Activate Display Markers
MARKER 1

To Use Delta Markers
1. Press (MARKER) A HMODE MEHU A EEF=1 to make marker 1 a

reference marker.
2. To move marker 1 to any point that you want to reference:
o turn the front panel knob "

OR

o enter the frequency value (relative to the reference marker) on
the numeric keypad

3. Press MARKEE 2 and move marker 2 to any position that you
want to measure in reference to marker 1.

¢ Apr 1981 22737 49
CHL 52 log MAG 18 dB- REF -5@ dB 2 -2.9117 dB
L]

18 395 ade miz
AREF=1
@
& ] ﬁ:
HARKER 2-
10| 395 fiHz 5 _IQ
[}

Lyl Sk i
CENTER 134 BE2 288 MHz SPAN 25 P2 G6@ MHz
aw000032

Figure 2-5. Marker 1 as the Reference Marker
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To Search for a Specific Amplitude

Searching for the Maximum Amplitude

1. Press (MARKER FCTN) kR SEARCH.
2. Press SERARCH: HMHAH.

Searching for the Minimum Amplitude
1. Press MR SERARLH to access the marker search

menu.

2. Press SEfECH: MIH to move the active marker to the minimum
point on the measurement trace.
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Making Mixer Measurements

Conversion Loss Using the Frequency Offset
Mode

Conversion loss is the measure of efficiency of a mixer. It is the ratio
of side-band IF power to RF signal power, and is usually expressed

in dB. The mixer translates the incoming signal, (RF), to a replica,
(IF), displaced in frequency by the local oscillator, (LO). Frequency
translation is characterized by a loss in signal amplitude and the
generation of additional sidebands. For a given translation, two equal
output signals are expected, a lower sideband and an upper sideband.

CONVERSIOMW LOSS

POWER LEVEL

fir=fre=TLO flo TR fiF=fRF+ fLO

FREQUENCY
e qq62064d

Figure 3-1.
An Example Spectrum of RF, LO, and IF Signals Present in a
Conversion Loss Measurement
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Swept RF/IF Mixer Measurements

The HP 8753 allows you to make a swept RF/IF conversion loss
measurement. You can make this measurement by using the analyzer’s
frequency offset measurement mode.

Frequency Offset Mode

This mode of operation allows you to offset the analyzer’s source by a
fixed value, above or below the HP 8753 receiver. For example, this
allows you to use a device input frequency range that is different from
the receiver input frequency range.

The following procedure describes the swept IF conversion loss
measurement of a broadband component mixer.

1. Set the LO source to the desired CW frequency and power level.
For this example the LO source is set to the following values:

CW frequency = 1000 MHz
power = 13 dBm

2. Initialize the analyzer by pressing on the HP 8753.

3. From the front panel of the HP 8753, set the desired receiver
frequency and source output power, by pressing:

IHETRUMENT MODE FRE® OFFE HMEHU
FRE& OEEZ 0

START

STOP (350) MZ2)

FOMER @G
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4. Connect the instruments as shown in Figure 3-2.

e
-
[ ==
= Ctpe
OO0 ooooog
00 OOpooo
= o000 o
oo ooo
I == e
A B 550 MHz
. =— P @O0 LOW PASS FILTER
— RF| R —
6 dB A— 10 dB

qgB207d

Figure 3-2. Connections for a Conversion Loss Measurement (1 of 2)

5. To view the absolute input power to the HP 8753 R channel,
press:

(MEAS)
THFUT FORTE B

6. Calibrate the measurement setup:

CALIBRATE MEMU
RESPOHSE

THRU

DOHE: RESPONSE

7. Connect the instruments as shown in Figure 3-3.
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550 MHz
LOW PASS FILTER

10 dB

EXTERMAL
L0 SOURCE
ogB 2084

Figure 3-3. Connections for a Conversion Loss Measurement (2 of 2)

8. To set the frequency offset mode LO frequency from the analyzer,
press:

THETRUMENT HMODE

FRER OFFS MEHU

L0 MEHL

FREQUEHCY 3 CW
FOWER: FISED
RETURH

9. To select the converter type and a high-side LO measurement
configuration, press:

LOWH COMYERTER
REFLLO

Notice, in this high-side LO, down conversion configuration,
the HP 8753 source is actually sweeping backwards, as shown
in Figure 3-4. The measurements set-up diagram is shown in
Figure 3-5.
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LO

LOW PASS FILTER

I RF

1L T =

100 MHz 350 550 B30 a00 1 GHz

qg6209d

Figure 3-4. Diagram of Measurement Frequencies

METWORK ANALYZER FREQ OFFS
ON off

Lo
MENL

DOWN
CONVERTER

up
CONVERTER

RF > LD
|

RF < LD

VIEW
Lo start: 100 MHz MEASURE
start: 900 MHz stop: 350 MHz

stop: 650 MHz

RETURM
FIXED LO: 1 GHz
LO POWER: 13 dBm
qgBz10d

Figure 3-5. Measurement Setup from Display

10. View the conversion loss, shown in Figure 3-6.
MIEW MERSUEREE
11. Scale the data for best vertical resolution.

SCALE REF
AUTOSCHLE
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23 Mar 1994 21:32746

CHL R log MAG L dB/ REF 18 dB

hp
PRm
Cor

SCALE

1 pBrdi
Of s
-
I P I_-'\.._

START 18Q €82 PRd MHz STOF 3568. @08 208 MHz
pgB239 c

Figure 3-6. Conversion Loss Example Measurement

(output power)
Conversion loss =

(input power)

In this measurement, you set the input power and measure the output
power. Figure 3-6 shows the absolute loss through the mixer versus
mixer output frequency.

For procedures on removing systematic frequency response errors, and
on performing a source power meter calibration, see the “Optimizing
Your Measurement Results” chapter in the HP 8753D Option 011
Network Analyzer User’s Guide.
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Printing, Plotting, and Saving
Measurement Results

Printing or Plotting Your Measurement Results
You can print your measurement results to the following peripherals:

m printers with HP-IB interfaces
m printers with parallel interfaces
m printers with serial interfaces

You can plot your measurement results to the following peripherals:

m HPGL compatible printers with HP-IB interfaces
m HPGL compatible printers with parallel interfaces
m plotters with HP-IB interfaces

m plotters with parallel interfaces

m plotters with serial interfaces
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Configuring a Print Function

1. Connect the printer to the interface port.

Printer Interface

Recommended Cables

Parallel HP 92284A
HP-IB HP 10833A, 10833B, 10833D
Serial HP 24542G

i
~ 0D

oo™

C 000000

Q
Q0
‘B

KEYBOARD

R5-232
{SERIAL PORT)

PARMALLEL PORT

HP—1B

qgé211d

Figure 4-1. Printer Connections to the Analyzer

2. Press BET HLUEESSES FRINIER EORT
FEMTE TYPE until the correct printer choice appears:

o ThinkJ=t (QuietJet)
o Deskdsat

O Laszsr.det
OFaint.dat

o

Epzsar=F2 (printers that conform to the ESC/P2 printer

control language)

o [ 546 (converts 100 dpi raster information to 300 dpi raster
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3. Select one of the following printer interfaces:

m Choose PEHTRE FPORT HFIE if your printer has an HP-IB
interface, and then configure the print function as follows:

a. Enter the HP-IB address of the printer, followed by (x1).

b. Press and B¥5TEN COMTREOLLER (if there is
no external controller connected to the HP-IB bus) or
FHEZ COMTROL (if there is an external controller connected
to the HP-IB bus).

m Choose FARALLEL if your printer has a parallel (centronics)
interface, and then configure the print function as follows:

o Press and then select the parallel port interface
function, by pressing FARALLEL until the correct function
appears:

m If you choose FARALLEL [C0OPY1, the parallel port is
dedicated for normal copy device use (printers or plotters).
m If you choose FHERLLEL [GFIOI, the parallel port is
dedicated for general purpose /0O, and cannot be used for
printing or plotting.
m Choose SEF I fil. if your printer has a serial (RS-232) interface,
and then configure the print function as follows:

a. Press FEINTER ERAUD REATE and enter the printer’s baud
rate, followed by (x1).

b. Select the transmission control method that matches the

printer setup, by pressing XFIT CHTEL until the correct
method appears:

o If you choose #ari<Eof £, the handshake method allows
the printer to take control.
o If you choose [ TE %8, a handshake method takes place

in the hardware.
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Defining a Print Function

Note The print definition is set to default values whenever
the power is cycled. However, you can save the print
definition by saving the instrument state.

1 PressDEFIHE FRIHNT.
2. Press FRIMT: MOMOCHEDOME or PEINT: LRLOE

o Choose FRIMT: MOMOCHROME if you are using a black and
white printer.

o Choose FRIMT: 011 0F if you are using a color printer.

3. Press ALUTO~FEED until the correct choice (ON or OFF) is
high-lighted:

o Choose ALITO~FEED 0O if you want to print one measurement
per page.

o Choose ALUTO-FEED OFF if you want to print multiple
measurements per page.

If You are Using a Color Printer
1. Press FRINT COLORE.

2. If you want to modify the print colors, select the print element and
then choose an available color.

Note You can set all the print elements to black to create
a hardcopy in black and white.

Since the media color is white or clear, you could set
a print element to white if you do not want that
element to appear on your hardcopy.
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To Reset the Printing Parameters to Default Values
1. Press DEFIHE PRINT DEFRULT ERHT _SETUR.

Table 4-1. Default Values for Printing Parameters

Printing Parameter Default
Printer Mode Monochrome
Auto Feed ON
Printer Colors
Channel 1 Data Magenta
Channel 1 Memory Green
Channel 2 Data Blue
Channel 2 Memory Red
Graticule Cyan
Warning Black
Text Black

Printing One Measurement Per Page

o If you defined the AUTOFEEL 0OFF, press

FPRINTER FORM FEED after the message C:0OFY

OUTFUT COMPLETED appears.

Printing, Plotting, and Saving Measurement Resulis
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Printing Multiple Measurements Per Page

1. Press DEFIHE FEINT AUTOFEED until the softkey label
appears as AUTOFEED OFF.

9. Press BETURH BERIHT: MOMOCHROME.
3. Make the next measurement.

4. Press (COPY) FREIHT: HOHOCHROME.

CHI S{1 Rae T mU/REF 4 mU 1o TS mu
i 1337 re]
1
Cor | MARKER | .
1320 s //
39643 mjn \
CHI START 1.078 na STOP 1.505 ns
CH1 511 e | mi/REF % mi 1: 7.4215 mi
i | 1331 ngl
4
Cer | MARNER 1 e
11321 |ne
39643 min \
CHY START 1078 na STOP 1.505 ns

qaé212d

Figure 4-2. Printing Two Measuremenis
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Table 4-2. Typical Printing Time

Mode Printing Times (minutes:seconds)
PainJet | DeskJet | DeskJet | DeskJet | LaserJet
540 560 12001 4L

Monochrome

Portrait 0:42 0:23 0:34 0:44 0:33

Landscape NA NA NA NA 0:47
Color

Portrait 1:59 0:48 1:46 1:41 NA

Landscape NA NA NA 1:29 NA

1 The DeskJet 1200 was used in fast mode. The print times are
slightly faster for dual trace and Smith charts. The times are also
not affected by Hold/Continuous sweep mode, and little affected by
the number of points.

Table 4-3. Example Printing Conditions and Times

Printer Mode Speed |# of Points | Print Time

Model Setting min.:sec.
DeskJet 1200C | monochrome fast 1601 14:6
DesklJet 1200C | monochrome fast 201 28:6
DesklJet 1200C color fast 1601 28:7
DeskJet 560C | monochrome | standard 201 31:7
DeskJet 560C | monochrome | standard 1601 32:6
DeskJet 1200C | monochrome | standard 1601 43:1
DesklJet 1200C color standard 1601 1:26
DesklJet 560C color standard 201 1:37
DeskJet 560C color standard 1601 1:39
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Configuring a Plot Function

1. Connect the peripheral to the interface port.

Peripheral Interface| Recommended Cables
Parallel HP 92284A
HP-1B HP 10833A, 10833B, 10833D
Serial HP 24542G

: 2

o]

@

e

Y

R

ol e

. 5
o N

KETEOARD

R§-232
{SERIAL PORT)

FARALLEL FORT

HF—-1B
qgEZz1id

Figure 4-3. Peripheral Connections to the Analyzer
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If You are Plotting to an HPGL/2 Compatible Printer

2. Press SET ADLRESSES FRIMTER FORT and then

press FEHTE TY¥FE until the correct printer choice appears:
o ThinkdJdet (Quietlet)

re=k.Jet (only DeskJet 1200C)

Laserdet (only LaserJet III and IV)

0

o0

o Paintdsat

a

Ep=on-FE (printers that conform to the ESC/P2 printer
control language)

. Configure the analyzer:
m Choose FEHMTE FORT HFIE if your printer has an HP-IB
interface, and then configure the print function as follows:

a. Enter the HP-IB address of the printer (default is 01),
followed by (x1).

b. Press (LOCAL) and S¥STEM CONTROLLER (if there is
no external controller connected to the HP-IB bus) or

FASS COMTEOL (if there is an external controller connected

to the HP-IB bus).

® Choose FREFALLEL if your printer has a parallel (centronics)
interface, and then configure the print function as follows:

o Press and then select the parallel port interface
function, by pressing FARFALLEL until the correct function

appears:

m If you choose FHEFALLEL LL0PY, the parallel port is
dedicated for normal copy device use (printers or plotters).

m If you choose FARALLEL [GFIG1, the parallel port is
dedicated for general puprpose I/O, and cannot be used for
printing or plotting.

and then configure the print function as follows:

a. Press FRIHTER BAUDR EATE and enter the printer’s baud
rate, followed by (x1).
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b. Select the transmission control method that matches the
printer setup, by pressing ¥HIT CHITEL (transmit control —
handshaking protocol) until the correct method appears:

o If you choose ¥or~%ai i, the handshake method allows
the printer to control the data exchange.

o If you choose [ TR~ [1%57, a handshake method takes place
in the hardware rather than the firmware or software.

4. Press (LOCAL) 5ET FDDRESSES PLOTTER FORT and then

FILTE TYPE until ELTE TYFE LHPGL PRET1 appears.

If You are Plotting to a Pen Plotter

L.

Press SET ADDRESSES PLOTTER FORT and then
FLTRE TYFE until PLTR TYFE L[FLOTTERI] appears.

Configure the analyzer for one of the following plotter interfaces:

m Choose FLTFE FORT HFIE If your plotter has an HP-IB
interface, and then configure the plot function as follows:

a. Enter the HP-IB address of the plotter (default is 05), followed
by ().

b. Press and SYSTENM COMTROLLER (if there is
no external controller connected to the HP-IB bus) or

FASE COMTROL (if there is an external controller connected
to the HP-IB bus).

m Choose FAEALLEL if your plotter has a parallel (centronics)
interface, and then configure the plot function as follows:

O Press and then select the parallel port interface
function, by pressing FHEFLLEL until the correct function
appears:

m If you choose FAFEALLEL [COPY I, the parallel port is
dedicated for normal copy device use (printers or plotters).
s If you choose FERFALLEL [GRIGT, the parallel port is

dedicated for general puprpose [/O, and cannot be used for
printing or plotting.

m Choose SEFR IfiL if your plotter has a serial (RS-232) interface,
and then configure the plot function as follows:
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a. Press FEIHTER EALUD EATE and enter the plotter’s baud
rate, followed by (x1).

b. Select the transmission control method that matches the
plotter setup, by pressing 1T CHTEL (transmit control —
handshaking protocol) until the correct method appears:

o If you choose Horm-waff, the handshake method allows
the plotter to control the data exchange.

o If you choose [iTF ~[:5E, a handshake method takes place
in the hardware rather than the firmware or software.

If You are Plotting to a Disk Drive
1. Press SET ADDRESSES PLOTTER FORT DISE.

2. Press SELECT DISE and select the disk drive that
you will plot to:

m Choose THTERMAL I35 if you will plot to the analyzer
internal disk drive.

m Choose EETERMAL DISE if you will plot to a disk drive that is
external to the analyzer. Then configure the disk drive as follows:
a. Press DOHFIGURE EXT DISE ADDEESS: DIEH and

enter the HP-IB address to the disk drive (default is 00)
followed by (x1).

b. Press GISK UMIT HMUMBEE and enter the drive
where your disk is located, followed by (x1).

c. If your storage disk is partitioned, press ¥OLUME HUMBER
and enter the volume number where you want to store the
instrument state file.
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Defining a Plot Function

Note The plot definition is set to default values whenever
the power is cycled. However, you can save the plot
definition by saving the instrument state.

1. Press DEFIHE PLOT.

2. Choose which of the following measurement display elements that
you want to appear on your plot:

o Choose PLOT DHETH 0OH for measurement data trace.

o Choose FLOT HMEM 4 for displayed memory trace.

o Choose FLOT GREAT OH for graticule and the reference line.
o Choose FLOT TEST 0OH for displayed text.

o Choose PLOT MEE (OH for displayed markers and marker
values.

TIME—-DATE

11 Apr 1884 003213

MARKER ON CHI 511 Ra 1 mU/REF 4 mU 1. 74215 mU /TEXT
?"‘P—T—.______ ] 1331 g
Cor "M MarieR 1| =
11521 [ns
396.93 man \
DATA
)
GRATICULE~ \
REFERENCE LINE
r \
CH1 53TART 1.078 ns STOP 1.505 na
qg6213d

Figure 4-4. Plot Components Available through Definition

4-12 Printing, Plotting, and Saving Measurement Results



3. Press AUTO-FEED

o Choose AUTH=FEEDR [} if you want a “page eject” sent to the
plotter or HPGL compatible printer after each time you press
FLAT.

o Choose ALUTO=FEEDR 0OFF if you want multiple plots on the
same sheet of paper.

4. Press MIEE and select the plot element where you want to change
the pen number. The pen number selects the color if you are
plotting to an HPGL/2 compatible color printer.

Press after each modification.

Table 4-4.
Default Pen Numbers and Corresponding Colors
Pen Color
Number

0 white
1 cyan
2 magenta
3 blue
4 yellow
5 green
6 red
7 black

Printing, Plotting, and Saving Measurement Results 4-13



Table 4-5. Default Pen Numbers for Plot Elements

Corresponding Key Plot Element Channel 1 | Channel 2
Pen Pen
Numbers | Numbers
FEHM HUM DHTH Measurement Data 2 3
Trace
FEM HUM MEMORY Displayed Memory 5 6
Trace
PEH OBUM GEATICULE ] CGraticule and 1 1
Reference Line
FPER HUM TEHT Displayed Text 7 4
FEH HUM MAREEER Displayed Markers and 7 7
Values
Note You can set all the pen numbers to black for a plot in
black and white.
You must define the pen numbers for each
measurement channel (channel 1 and channel 2).
5. Press MIEE and select each plot element line type that you want to
modify.
o Select LIHE T%FE DATH to modify the line type for the data

trace. Then enter the new line type, followed by (x1).

o Select LIHE TYFE MEMOEY to modify the line type for the
memory trace. Then enter the new line type, followed by (x1).

Table 4-6. Default Line Types for Plot Elements

Plot Elements Channel 1 Channel 2
Line Type Numbers |Line Type Numbers

Data Trace 7 i

Memory Trace 7 7
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0= Specifies dots only ot lhe points thot aore plotted.

1= »

Fe — —_— —_— _

Figure 4-5. Line Types Available

6. Press ZEALE FLOT.

o Choose SCHLE

o Choose SCHLE FLET

qgB214d

FLOT [FLLLY if you want the normal

scale selection for plotting. This includes space for all display
annotations. The display fits within the defined boundaries of P1
and P2 on the plotter.

[EEATT if you want the outer limits

of the graticule to correspond to the defined P1 and P2 scaling
point on the plotter. (Intended for plotting on preprinted
rectangular or polar forms.

P1

P2

P2

Figure 4-6.

qg6215d

Locations of P1and P2 in ZEALE FLOT [GRATI Mode

Printing, Plotting, and Saving Measurement Results 4-15



7. Press EEQTE SREED.
o Choose PLOT SFEEDR [FASTI for normal plotting.

o Choose FLLIOT SFPEEDR [EL0W1 for plotting directly on
transparencies.
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To Reset the Plotting Parameters to Default Values

Press DEFIHE PLOT MORE MORE DEFAULT FLOT
SETUR.

Table 4-7. Plotting Parameter Default Values

Plotting Parameter Default
Select Quadrant Full page
Auto Feed ON
Define Plot All plot elements on
Plot Scale Full
Plot Speed Fast
Line Type 7 (solid line)

Pen Numbers: Channel 1

Data 2
Memory 5
Graticule 1
Text 7
Marker 7

Pen Numbers: Channel 2

Data 3
Memory 6
Graticule 1
Text 7
Marker 7
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Plotting One Measurement Per Page Using a
Pen Plotter

1. Define the plot.
2. Press PLOT.

o If you defined the AUTOFEEDR 0OFF, press FLOTTER

FOEM FEED after the message UOFY DUTFUT COMPLETED
appears.
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Plotting Multiple Measurements Per Page
Using a Pen Plotter

1.

N o o os

Define the plot, as explained in “Defining a Plot Function” located
earlier in this chapter.

. Press SEL QUAD,

. Choose the quadrant where you want your displayed measurement

to appear on the hardcopy.

%w 1 _dB; REF 20 B O B3 kg WE | B/ REF -10 a8
S Eﬁmm ] A FULL T-PORT [CELBAATION

L~ I

et
START 050 @z SToP 1099808 G SEART (D0 GHz SI0P 199900 OH:
CHE 521 g MG 1B dbi REF -40 dB 2 1121 4 CHl 531 b WAe 10 o WEF —enoom M -BLTH 8

&5 '\ull ¥

AT )
Cor HM{ER § cor
sks.8 o |' 131

RECK J] lL S5 =
1
y
|
)

EES

na

W CENTER 1 ua LU I CHY CENTER 1 s BRAH 2 pa

qgB216d

Figure 4-7. Plot Quadrants
Press PLOT.
Make the next measurement.

Press SEL RUALR and choose another quadrant.

Repeat the previous three steps until you have captured the results
of up to four measurements.
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If You are Plotting to an HPGL Compatible Printer

printer has received.

Plotting a Measurement to Disk

The plot files that you generate from the analyzer, contain the HPGL
representation of the measurement display. The files will not contain
any setup or formfeed commands.

1. Define the plot, as explained in “Defining the Plot Function”
located earlier in this chapter.

2. Press FLOT.

Aborting a Print or Plot Process

1. Press the key.
2. If your peripheral is not responding, press again.
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Saving an Instrument State

Places Where You Can Save

analyzer internal memory

floppy disk using the analyzer’s internal disk drive

floppy disk using an external disk drive

IBM compatible personal computer using HP-IB mnemonics

What You Can Save to the Analyzer’s Internal Memory

You can save instrument states in the analyzer internal memory, along
with the following list of analyzer settings. The default filenames are
REG(1-31).

error-corrections on channels 1 and 2
displayed memory trace

print/plot definitions

measurement setup

frequency range

number of points

sweep time

output power

sweep type

measurement parameter

oooooao

Note When the ac line power is switched off, the internal
non-volatile memory is retained by a battery. The
data retention time with the 3 V, 1.2 Ah battery is

as follows:
Temperature at 70 °C ........ 208 days (0.57 year)
characteristically
Temperature at 40 °C ....... 1036 days (2.8 years)
characteristically

Temperature at 25 °C .. 10 years characteristically
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What You Can Save to a Floppy Disk

You can save an instrument state and/or measurement results to a
disk. The default filenames are FILEn, where n gets incremented by
one each time a file with a default name is added to the directory. The
default filenames for data-only files are DATAnDn (DATAn.Dn for
DOS), where the first n is incremented by one each time a file with a
default name is added to the directory. The second n is the channel
where the measurement was made. When you save a file to disk, you
can choose to save some or all of the following:

all settings listed above for internal memory
active error-correction for the active channel only
displayed measurement data trace

displayed user graphics

data only

HPGL plots
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To Save an Instrument State

1. Press SELECT D12k and select one of the storage
devices:
o INTERHMAL HMEMAORY
O IMTERHAL DLISK
o EZTERMAL DISK

2. Press RETUREH SAYE STATE.
The analyzer saves the state in the next available register, if you
are saving to internal memory, or saves the state to disk.

Note If you have saved enough files that you have used all

the default names (FILEQO - FILE31 for disk files, or
REGI - REG31 for memory files), you must do one
of the following in order to save more states:

m use another disk

m rename an existing file to make a default name
available

m re-save a file/register

m delete an existing file/register
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To Save Measurement Results

Note Files that contain data-only, and the various save
options available under the DEFIHE DBISE SAVE
key, are only valid for disk saves.

The analyzer stores data in arrays along the processing flow of
numerical data, from IF detection to display. These arrays are points
in the flow path where data is accessible, usually via HP-IB. You can
choose from three different arrays which vary in modification flexibility
when they are recalled.

Define Save |Modification Flexibility
During Recall

Raw Data Array Most
Data Array Medium
Format Array Least

You can also save data-only. This is saved to disk with default
filenames DATAQO0DI1 to DATA31DI, for channel 1, or DATAQ0D? to
DATA31D2, for channel 2. However, these files are not instrument
states and cannot be recalled.
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Figure 4-8. Data Processing Flow Diagram

. Press (SAVE/RECALL) SELECT DIZK.

. Choose one of the following disk drives:

m IHTERMAL DISE
mEATERHAL DISK
. Press RETURH DEFIHE DISKE-SHVE.

. Define the save by selecting one of the following choices:

o DRTA AREAY O

BRAY OH
o FORMAT ARRAY OH
o GRAFHICS OH
o BATA OHLY OH
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5. Choose the type of format you want:

o Choose SfVE UESTHG BIHAREY for all applications except
CITlIfile, S2P, or CAE applications.

o Choose HRYE LS idG #8011 for CITIfile, S2P, and CAE
applications or when you want to import the information into a
spread sheet. format.

6. Press RETURK SAYE STHTE.

Recalling an Instrument State
1. Press SEpEcCpIeR

2. Choose from the following storage devices:

o IHTERHAL MEMORY
o IMTERMHL FISK
o EXTERMAL [
3. Press the () (ff) keys or the front panel knob to high-light the
name of the file that you want to recall.

4. Press EETURM BECALL STATE.

4-26 Printing, Plotting, and Saving Measurement Results



Optimizing Measurement Resulits

Increasing Measurement Accuracy

Connector Repeatability

® inspect the connectors

m clean the connectors

m gauge the connectors

m use correct connection techniques. See Table 2-1 in Chapter 2.

Interconnecting Cables

inspect for lossy cables

mspect for damaged cable connectors

practice good connector care techniques

minimize cable position changes between error-correction and
measurements

inspect for cables which dramatically change magnitude or phase
response when flexing (This may indicate an intermittent problem.)

Temperature Drift

During a measurement calibration, the temperature of the calibration
devices must be stable and within 25 +5 °C.

m use a temperature-controlled environment

m ensure the temperature stability of the calibration devices

m avoid handling the calibration devices unnecessarily during
calibration

m ensure the ambient temperature is 1 °C of measurement
error-correction temperature
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Frequency Drift

m override the internal crystal with a high-stability external source,
frequency standard, or use the internal frequency standard.

Performance Verification

m perform a measurement verification at least once per year

Reference Plane and Port Extensions

Use the port extension feature to compensate for the phase shift of
an extended measurement reference plane, due to such additions as
cables, adapters, and fixtures, after completing an error-correction
procedure (or when there is no active correction).

Press PORE FORT EXTEHSIOHNS EXTEHSIOHNSE OH. Then
enter the delay to the reference plane.

Table 5-1.

Differences between PORT EXTENSIONS and
ELECTRICAL DELAY

FORT ESTEHSIOHS

FELEETHEIGHAL DELAY

which S-parameter is computed.

Main Effect |The end of a cable becomes the | Compensates for the electrical
test port plane for all length of a cable.
S-parameter measurements.
2 Set the cable's electrical length
x 1 for transmission.
Set the cable’s electrical length
x 2 for reflection
Measurement| All S-parameters. Only the currently selected
Affected S-parameter.
Electrical Intelligently compensates for 1 | Only compensates as necessary
Compensa- times or 2 times the cable's for the currently selected
tion electrical delay, depending on S-parameter.
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Measurement Error-Correction

Conditions Where Error-Correction is Suggested

m Connecting a particular test set or other signal separation hardware.
m Adapting to a different connector type or impedance.
# Connecting a cable between the test device and an analyzer test

port.
® Connecting any attenuator or other such device on the input or

output of the test device.
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Table 5-2.
Purpose and Use of Different Error-Correction Procedures

one-port device or well
terminated two-port
device.

match, frequency
response.

Correction Corresponding Errors Standard
Procedure Measurement Corrected Devices

Response Transmission or Frequency response | Thru for
reflection measurement transmission, open
when the highest or short for
accuracy is not reflection
required.

Response & | Transmission of high Frequency response | Same as response
isolation insertion loss devices or | plus isolation in plus isolation
reflection of high return | transmission or standard (load)
loss devices. Not as directivity in
accurate as l-port or reflection
2-port correction.

S1p 1-port Reflection of any Directivity, source |Short and open
one-port device or well | match, frequency |and load
terminated two-port response.
device.

Soo 1-port Reflection of any Directivity, source | Short and open

and load

Full 2-port]

Transmission or
reflection of highest
accuracy for two-port
devices.

Directivity, source
match, load match,
isolation, frequency
response, forward
and reverse.

Short and open
and load and thru
(2 loads for

isolation)

TRL" /LRM"

Transmission or
reflection when highest
accuracy is not
required. Suitable for
calibrating in
noncoaxial
environments.

Directivity,
isolation, frequency
response (forward
and reverse)

Thru, reflect, line,
or line, reflect,
match, or thru,
reflect, match

1 One-path, 2-port error-correction is a variation of full 2-port that requires
reversing the test device between forward and reverse measurements. Since the
standard instrument does this with its internal switch if the system includes an
S-parameter test set, full 2-port is recommended because it is more convenient
and more accurate. If the instrument should be used in a configuration where
the incident/reflected signal separation device is external to it, then one-path
2-port would be useful. 1-path, 2-port is most often used with T/R test sets
such as the HP 85044A /B and primarily for system verification tests only.
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Calibration Standards

m use the correct standard model

inspect the calibration standards
m clean the calibration standards

gauge the calibration standards

m use correct connection techniques
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Power Meter Measurement Calibration

Table 5-3.
Typical Power Meter Calibration Sweep Speed and Accuracy
Power Desired Number of Readings | Sweep Time Typical
at Test Port (dBm) (seconds):l Accuracy (dB}2
1 33 +0.7
+5 2 64 +0.2
3 025 +0.1
1 48 +0.7
=15 2 92 +0.2
3 123 +0.1
1 194 +0.7
—-30 2 360 +0.2
3 447 +0.1

1 Sweep speed applies to every sweep in continuous correction mode, and to the
first sweep in sample-and-sweep mode. Subsequent sweeps in sample-and-sweep
made will be much faster.

2 The accuracy values were derived by combining the accuracy of the power
meter and linearity of the analyzer's internal source, as well as the mismatch
uncertainty associated with the power sensor.

Note Loss of Power Calibration Data

The power correction data will be lost if any of the
following circumstances exists.

If you switch off the analyzer ac power and you
haven’t saved the correction in an internal register.
If you change the sweep type (linear, log, list,
CW, power) when the power meter correction is

activated.

If you change the frequency when the sweep type is

in log or list mode.

If you press (PRESET) and you haven’t saved the

correction in an internal register.
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Increasing Sweep Speed

To Decrease the Frequency Span
1. To see the band switch points (steps), press:

(SYSTEM) BERVICE MEMU AHALOG BUS O
AMALOG IH

MORE REAL

ALUTD SCALE

2. Enter the measurement frequency span of the device under test.
Autoscale and modify the frequency span as appropriate.

To Set the Auto Sweep Time Mode
® Press SHWEEF TIME (o) ()
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To Widen the System Bandwidth

1. Press iF BU.
2. Set the IF bandwidth to change the sweep time.

IF BW/| Cycle Time (Sa?:r:cmds)l
Full Span | Narrow Sweep
3700 Hez 446 150
3000 Hz 447 176
1000 Hz 511 312
300 Hz 944 980
100 Hz 2.25 2.070
30 Hz 7.57 7.240
10 Hz 21.98 21.600

1 The listed sweep times correspond to
an HP 87530 analyzer being set to a
preset state for the full span, and 2
GHz to 3 GHz for the narrow span.

To Reduce the Averaging Factor
1. Press FYE FACTOR.

2. Enter an averaging factor that is less than the value displayed on
the analyzer screen and press (x1).

To Reduce the Number of Measurement Points
1. Press (MENU) HUMBER 0OF FOIHTE.

9. Enter a number of points that is less than the value displayed on
the analyzer screen and press (x1).
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Number of Sweep Time (Seconds)!
Points
Full Span Narrow Span

LIN |LIST/LOG |LIN| LIST
51 0.35 0.57 0.09 0.25
101 0.39 0.77 0.12 0.43
201 0.43 1.11 0.17 0.78
401 0.49 1.73 0.27 1.33
801 0.69 3.04 0.47 2.64
1601 1.09 5.7 0.87 5.3

1 The listed sweep times correspond to the
analyzer being set to a preset state, with a 6
GHz span. A 3 GHz span would have faster
sweep times.

To Set the Sweep Type
1. Press (MEND) SHEEFP TYFPE HEHL.
2. Select the sweep type:

a Select L1+ FREER for the fastest sweep for a given number of
fixed points.

a Select L1577 FREDD for the fastest sweep when specific frequency
points are of interest.

O Select LG FRE® for the fastest sweep when the frequency
points of interest are in the lower part of the frequency span
selected.

To View a Single Measurement Channel

1. Press FUAL CHAM OFE.

2. Press (CHAN 1) and (CHAN 2] to alternately view the two
measurement channels.

To Activate Chop Sweep Mode
® Press MORE CHOE B and B
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Increasing Dynamic Range

To Increase the Test Port Input Power

Press FiLER and enter the new source power level, followed
by (x1).

Caution TEST PORT INPUT DAMAGE LEVEL: +20
dBm; +30 dBm with HP 85046A; +30 dBm with
HP 8504TA.

To Reduce the Receiver Noise Floor

Change System Bandwidth

Each tenfold reduction in IF (receiver) bandwidth lowers the noise
floor by 10 dB.

1. Press IF EM.
2. Enter the bandwidth value that you want, followed by (x1).

Change Measurement Averaging

1. Press (AVG) AVERAGING FRACTOR.
2. Enter a value followed by (x1).

3. Press AMERAGIHEG R
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Reducing Trace Noise

Activate Averaging

1. Press AMERAGIHG FACTOR.
2. Enter a value followed by (x1).

3. Press AMERAGIHG OH.

Change System Bandwidth

1. Press e
2. Enter the IF bandwidth value that you want, followed by (x1).

Reducing Receiver Crosstalk

To set the alternate sweep, press MORE FLTERHATE A
Al B,
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6

Application and Operation Concepts

How the HP 8753D Option 011 Works

Network analyzers measure the reflection and transmission
characteristics of devices and networks. A network analyzer test
system consists of the following:

B source

m signal-separation devices
m receiver

m display

PHASE LOCK

300 kM2 Lo 3 GHz or 300 Kz
30 kHz to 6 eHz | TEST SET o yorsome m | |

SYNTHES | ZED
SOURCE

x RECE IVER

—= DI SPLAY

a8

ouT

qg&Z18d

Figure 6-1. Simplified Block Diagram of the Network Analyzer System
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Channel power coupling

CHEH FOMER [COUFLED] toggles between coupled and uncoupled
channel power,

Channel stimulus coupling

COUFLED OH an OFF toggles the channel coupling of stimulus
values.

In the stimulus coupled mode, the following parameters are coupled:

frequency

® number of points
B source power

®m number of groups
m [F bandwidth

m sweep time

m trigger type

® gating parameters
m sweep type

B power meter calibration

Sweep time

Minimum sweep time

The minimum sweep time is dependent on the following measurement
parameters:

m the number of points selected

m IF bandwidth

m sweep-to-sweep averaging in dual channel display mode
m error-correction

m type of sweep
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In addition to the parameters listed above, the actual cycle time of the
analyzer is also dependent on the following measurement parameters:

® smoothing

m limit test

B trace math

® marker statistics

m time domain (Option 010 Only)

Use Table 6-1 to determine the minimum cycle time for the listed
measurement parameters. The values listed represent the minimum
time required for a CW time measurement with averaging off.

Table 6-1. Minimum Cycle Time (in seconds)

Numbe IF Bandwidth
of
Points | 3700 | 3000 | 1000 |300 Hz|100 Hz| 30 Hz | 10 Hz
Hz Hz Hz

11 0.0041 s | 0.0055s | 0.012s | 0.037s | 0.108s | 0.359 s 1.14s
51 0.0191s | 0.0255s | 0.060s | 0.172s | 0.504s | 1.660s | 5.30s
101 0.0379s [ 0.0505s | 0.120s | 0.341s | 0.998s | 3.300s 10.5s
201 0.0754s | 0.1005s | 0.239s | 0.679s | 1.990s | 6.600 s 20.9s
401 0.1504 s | 0.2005s | 0.476s | 1.355s | 3.960s | 13.10s | 41.7s
801 0.3004s | 0.4005s | 0.951s | 2701 s | 7.910s | 26.10s | 83.3s

1601 0.6004s|0.8005s| 1.901s | 5.411s | 15.80s | 52.20s | 166.5s

Alternate and Chop Sweep Modes

ALTERMATE #A anc B measures only one input per frequency
sweep, in order to reduce spurious signals. Thus, this mode optimizes
the dynamic range for all four S-parameter measurements. This is the
default measurement mode.

CHOF A and B measures both inputs A and B during each sweep.

To access the ALTERHATE A and B and CHOP A and B
softkeys press MORE. Figure 6-2 shows the alternate sweep mode
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(bold trace) overlaying the chop sweep mode in a band-pass filter
measurement. Note the difference in the noise levels between the two
modes.
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Figure 6-2. Alternate and Chop Sweeps Overlaid

Understanding S-parameters

S-parameters (scattering parameters) are a convention used to
characterize the way a device modifies signal flow.

S-parameters are always a ratio of two complex (magnitude and
phase) quantities. S-parameter notation identifies these quantities
using the numbering convention:

S out in

where the first number (out) refers to the test-device port where the
signal is emerging and the second number (in) is the test-device

port where the signal is incident. For example, the S-parameter So;
identifies the measurement as the complex ratio of the signal emerging
at the test device’s port 2 to the signal incident at the test device’s
port 1.
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Figure 6-3. S-Parameters of a Two-Port Device

S-parameters are exactly equivalent to the more common description
terms below, requiring only that the measurements be taken with all
test device ports properly terminated.

S-Parameter | Definition Test Set Direction
Description
Sy %‘L- a; =0 Input reflection coefficient FWD
Sa1 gf ar =0 Forward gain FWD
S12 % a1=0 Reverse gain REV
Sis 33 a1 = 0| Output reflection coefficient REV
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What is Measurement Calibration
(Error Correction)?

Measurement calibration is an accuracy enhancement procedure

that effectively reduces the system errors that cause uncertainty in
measuring a test device. [t measures known standard devices, and uses
the results of these measurements to characterize the system.

What is accuracy enhancement?

A perfect measurement system would have infinite dynamic range,
isolation, and directivity characteristics, no impedance mismatches
in any part of the test setup, and flat frequency response. In

any high frequency measurement there are measurement errors
associated with the system that contribute uncertainty to the results.
Parts of the measurement setup such as interconnecting cables

and signal-separation devices (as well as the analyzer itself) all
introduce variations in magnitude and phase that can mask the actual
performance of the test device. Vector accuracy enhancement, also
known as measurement calibration or error correction, provides the
means to simulate a nearly perfect measurement system.

What causes measurement errors?

Network analysis measurement errors can be separated into
systematic, random, and drift errors.

Correctable systematic errors are the repeatable errors that the system
can measure. These are errors due to mismatch and leakage in the
test setup, isolation between the reference and test signal paths, and
system frequency response.

The system cannot measure and correct for the non-repeatable
random and drift errors. These errors affect both reflection and
transmission measurements. Random errors are measurement
variations due to noise and connector repeatability. Drift errors
include frequency drift, temperature drift, and other physical changes
in the test setup between calibration and measurement.

The resulting measurement is the vector sum of the test device
response plus all error terms.
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Understanding and Using Time Domain
(Option 010)

With Option 010, the analyzer can transform frequency domain data
to the time domain or time domain data to the frequency domain.

The analyzer has three frequency-to-time transform modes:

Time domain bandpass mode is designed to measure band-limited
devices and is the easiest mode to use. This mode simulates the
time domain response to an impulse input.

Time domain low pass step mode simulates the time domain
response to a step input. As in a traditional TDR measurement, the
distance to the discontinuity in the test device, and the type of
discontinuity (resistive, capacitive, inductive) can be determined.

Time domain low pass impulse mode simulates the time domain
response to an impulse input (like the bandpass mode). Both
low pass modes yield better time domain resolution for a given
frequency span than does the bandpass mode. In addition, using
the low pass modes you can determine the type of discontinuity.
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Time domain low pass

This mode is used to simulate a traditional time domain reflectometry
(TDR) measurement. [t provides information to determine the type of
discontinuity (resistive, capacitive, or inductive) that is present.

Table 6-2.
Minimum Frequency Ranges for Time Domain Low Pass
Number of | Minimum Frequency Range
Points

3 30 kHz to 0.09 MHz

11 30 kHz to 0.33 MHz

26 30 kHz to 0.78 MHz

51 30 kHz to 1.53 MHz

101 30 kHz to 3.03 MHz

201 30 kHz to 6.03 MHz
401 30 kHz to 12.03 MHz

801 30 kHz to 24.03 MHz
1601 30 kHz to 48.03 MHz
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Time domain concepts

Windowing

m Finite impulse width (or rise time). Finite impulse width limits the
ability to resolve between two closely spaced responses. The effects
of the finite impulse width cannot be improved without increasing
the frequency span of the measurement (see Table 6-3).

i / WINDOWING

IMPULSE WIDTH

AMPLITUDE

~ " w P “

TIME
SIDELOBES qg6220d

Figure 6-4. Impulse Width, Sidelobes, and Windowing

® Sidelobes. The impulse sidelobes limit the dynamic range of the
time domain measurement by hiding low-level responses within the
sidelobes of higher level responses. The effects of sidelobes can be
improved by windowing (see Table 6-3).

To select a window, press TRAHSFORM MEHU WINGOM. A
menu is presented that allows the selection of three window types (see
Table 6-3).
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Table 6-3.

Impulse Width, Sidelobe Level, and Windowing Values

Window Impulse Low Pass Step Step

Type Sidelobe Impulse Sidelobe Rise Time

Level Width (50%) Level (10 - 90%)

Minimum -13 dB 0.60/Freq —21 dB 0.45/Freq
Span Span

Normal -44 dB 0.98/Freq —60 dB 0.99/Freq
Span Span

Maximum —75 dB 1.39/Freq —70 dB 1.48/Freq
Span Span

NOTE: The bandpass mode simulates an impulse stimulus. Bandpass
impulse width is twice that of low pass impulse width. The bandpass
impulse sidelobe levels are the same as low pass impulse sidelobe levels.

WINDOW

hINIMUM

MORMAL

WIDE

LOW PASS
STEP

LOW PASS
[MPULSE

BANDPASS
IMPULEE

AV VR N
T
AW Jﬁ\w J/\

The Effects of Windowing on the Time Domain

Figure 6-5.

Responses of a Short Circuit
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Range

In the time domain, range is defined as the length in time that a
measurement can be made without encountering a repetition of the
response, called aliasing. A time domain response repeats at regular
intervals because the frequency domain data is taken at discrete
frequency points, rather than continuously over the frequency band.

Measurement range is equal to 1/AF (AF is the spacing between
frequency data points).

Measurement range = (number of points — 1)/frequency span (Hz).

Examples
Meazurement =201 points

X

Electrical 1

anas

1 MMz to 2,801 GHz
1<aF o dnumber of points—12sfrsquency span
101801860 or (Z2R1-13-02=1895
188x187 seconds
armth=ranas = the speed of light (3xl8 mosl
=C1l88:187% =) = (IxlE moEs
=38 melers
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Gating

Gating provides the flexibility of selectively removing time domain
responses. The remaining time domain responses can then be
transformed back to the frequency domain.

GAT ING OPERATION

© ®

TN

Fregquency

Tirme
Domain

Domain

© ®| ;

rndy | Mftt—

- —— 4
| l
qgb222d

Figure 6-6. Sequence of Steps in Gating Operation

Selecting gate shape. The four gate shapes available are listed in

Table 6-4. Each gate has a different passband flatness, cutoff rate, and
sidelobe levels.

Table 6-4. Gate Characteristics

Gate Passband Sidelobe Cutofft Minimum
Shape Ripple Levels Ti me Gate Span
Gate Span +0.10 dB -48 dB 1.4/Freq Span | 2.8/Freq Span

Minimum
Normal +0.01 dB —-68 dB 2.8/Freq Span | 5.6/Freq Span
Wide +0.01 dB —57 dB 4.4/Freq Span | 8.8/Freq Span
Maximum +0.01 dB ~70 dB 12.7/Freq 25.4/Freq
Span Span
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Amplifier Testing

Amplifier parameters

The HP 8753D Option 011 allows you to measure the transmission
and reflection characteristics of many amplifiers and active devices.

GAIN
GAIN FLATHESS
T GAIN DRIFT
DEVIATION FROM LINEAR PHASE
GROUP DELAY
GAN COMPRESSION
ETE]
INPUT MATCH
INPUT RETURN LOSS [‘\
INPUT SWR AT o)
INPUT RELECTION COEFFICIENT l/
INPUT IMPEDAHCE
5]
22 CUTPUT MATCH
QUTPUT RETURN LOSS
QUTPUT SWR
OUTPUT REFLECTION COEFFICIENT
REVERSE ISOLATION % DUTPUT IMPEDANCE

qgb223d

Figure 6-7. Amplifier Parameters
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Mixer Testing

Mixer parameters that you can measure

CONVERSION LOSS RF FEEDTHRU
CONVERSION COMPRESSION PHASE LINEARITY
RF DESENSITIZATION CGROUP DELAY (COMPARED TO REFERENCE)

—

OUTPUT POWER
HARMONICS

@ @ MD
— = soLaTioN

RETURN LOSS
SR

- —

qg6224d

Figure 6-8. Mixer Parameters

m Transmission characteristics include conversion loss, conversion
compression, RF desensitization, group delay, and RF feedthru.

® Reflection characteristics include return loss, SWR and complex
impedance.

m Characteristics of the signal at the output port include the output
power, the spurious or harmonic content of the signal, and
intermodulation distortion.

m Other parameters of concern are isolation terms, including LO to
RF isolation and LO to IF isolation.
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Up-conversion and down-conversion definition

When you choose between FF + L and EF * L1 in the frequency
offset menus, the analyzer determines which direction the internal
source must sweep in order to achieve the requested IF frequency.

5w " <lo
w ¥ L
100 18 500 e 1100 10 vam0 400 te 00 e £ 4o 900 ke
RINER | WRUT MIKIAN QUTPJT NIXER IEFUT MEEER SUTPUT
10 o
A0 W 1000 Wz
MIKER |MPEY MR IRFUT
iRem Wi SER
WIKER sRPUT ITHPUT WINER QUTRUT MINER 4PV HIEER CuThUl INFUT
L | 1 | t
: ’ 1 S | ;
= LA 1 iz — T T LI e
o 108 g 1000 1168 1500 o 100 ELL o0 208 o
1L (L) RF IF L3 w
BOURCE SWTERS FRSW 100 ko GOD ue BOACE SWEEPE FRCU 400 to 100 Wi
RECE IWER 15 TUNED TO 1199 te 1800 M BECE\WER 18 TWRED T SO0 4e 60D mHe
souecE SAtErd UP (N FRECRERGT SOURCE SWEEPS DOSN IN FREGLENCY
Example of an Upconverter with RF>LO Example of an Upconverter with RF<LO
LaENt-) RF « 1O
IF r
1100 82 1500 W 106 ko BED Wi SO0 ts 8§00 UHP 00 te 400 bz
EET T WI¥ER CUTPUT MIIER IRPYT MIXER QUTRET
Lo g
1000 Ve 1000 WL
WINER INPUT NITER |WPUT
WiEER iR
W XER QUTFUT INEUT WeRER asPuT WIER SUTPUT MITER INPUT [L2TLs
} ] L I 1
1 I | I ; —1 ' L | z
=T L T ez — T T | iz
o 10a L1 02 1800 1500 o 1 =e £ 00 1000
" o ar i " La
SOLACE SWEFS FACU 1100 Io 1300 Ut SOURCE STAEEFS FRACM 200 18 000 WHx
RECE FVER 15 TUMID T 100 to 300 UHx RECEIVER IS5 TUMED 10 100 ta 400 mHe
SOUCE SWEERS UP (W FRERLENGY oURCE THEERI DWW 1 PREDENSY
Example of o Downconverter with RF>LO Exomple of a Downconverier with RF<LO
poéf S

Figure 6-9. Examples of Up Converters and Down Converters
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Specifications and Characteristics

HP 8753D Option 011 Network Analyzer

Specifications

Table 1. Instrument Specifications

Impedance

(10f2)
SOURCE
Description Specification Code
FREQUENCY CHARACTERISTICS
Range
without Option D06 300 kHz te 3 GHz 3-1*
with Optien 006 30 kHz to 6 GHz 5-1*
Accuracy (at 25 °C %5 °C) +10 ppm S-1™
Stability
0°C to 55 °C +7.5 ppm T
per year +3 ppm T
Resolution 1 Hz 3-3
OUTPUT POWER CHARACTERISTICS
Range
without Option 006 —5 to 420 dBm -1
with Option 006 =5 to 418 dBm 3-1%
Resolution 0.05 dB 5-3
Level Accuracy (at +10 dBm output level) (at 25 +1.0dB 3-1*
oc + 5 eyt
Linearity (at 25 °C £5 °C}T
—5to +15 dBm} 40.25 dB (relative te 5-1
+10 dBm cutput level)
415 to 420 dBm} 40,5 dB (relative to 51

+10 dBm output level)
50 2 nominal

t Typical 30 kHz te 300 kHz
t 413 to +18 dBm for Option 006
§_5 1o 413 dBm for Option 006

* Explicitly tested as part of an on-site verification performed by Hewlett-Packard.
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Table 1. Instrument Specifications

(2 0f 2)
RECEIVER
Description Specification Code
CHARACTERISTICS
Dynamic Range (10 Hz IF Bandwidth)
AB
30 kHz to 50 kHz 90 dB T
50 kHz to 300 kH= 100 dB T
300 kHz to 3 GHz* 110 dB S-1
3 GHz to 6 GHz 105 dB S-1
R
30 kHz to 300 kHz 30 dB T
300 kHz to 3 GHz 35 dB S-1
3 GHz to 6 GHz 30dB 5-1
Maximum Input Level 0 dBm S-1
Damage Level +20 dBm or > 25 Vdc T
Minimum R Level
(required for source operation)
300 kHz to 3 GHz —35 dBm S-1
3 GHz to 6 GHz —30 dBm 5-1

" 100 dB, 300 kHz to 16 MHz, due to fixed spurs.
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Front Panel Connectors

Connector Type .. ... i Type N, female
ImMPedanee ««oowvvm s s s s 50 ohms (nominal)
Connector Center Pin Protrusion ................. 0.201 to 0.207 in.

Environmental Characteristics

Operating Conditions

Operating Temperature ...............cooviivin.... 0°Ctobd°C
Error-Corrected Temperature Range........... +1 °C of calibration
temperature

HOHHEIY oo e 5% to 95% at 40 °C (non-condensing)
Altitude. . ..o 0 to 4500 meters (15,000 feet)

Non-Operating Storage Conditions

Temperature ... .....ooooiriiean s, —40 °C to 470 °C
Humidity............. 0 to 90% relative at +65 °C (non-condensing)
05 1) | - OSSR 0 to 15,240 meters (50,000 feet)
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MENU
AVERAG ING
RESTART
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FACTOR
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® - LEFT
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X - LOWEIII
- # RIGHT
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X ¥ FULL
% X PAGE
RETURN
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PLOT WEW PEN MUK LINE TYPE
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PLOT TEXT PEN_NLM PLOT SPEED
PLOT OH afr TEXT (L |
BLOT MKR PEN ML
% ;F:";”EE o of f MARKER
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Key Definitions

Softkey Locations

The following table lists the softkeys alphabetically, and the
corresponding front-panel access key.
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Table 9-1. Softkey Locations

Front-Panel
Access Key

Softkey
A MOBE MERL
AHIDBE OFF
A REF = 1
A REF = &
A FEF = &
A REF = 4
AZFEEE = B
A REF = A FIHED HMER
o
F
Feb

AR

MARKER
MARKER
MARKER
MARKER
MARKER
MARKER
MARKER
MARKER

DISPLAY
DISPLAY

A

>

— - =1 101 O] D] |
ol 15| 18] Ig] [ 3 B B B
[ [l B [t B

>

L

SAVE/RECALL

DISPLAY
MARKER
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Table 9-1. Softkey Locations (continued)

Softkey

Front-Panel
Access Key

ALL SEGH BUEEFR

ALTERMATE A and B
FFFLETUDRE
AMBELITUERE
AHALOG IH

FEITEARY IHMPEDRHCE
E0T1

AEBERT SRA
ATTEHURTOR PORT 1
ATTEMURATOR FEBRET =
AUTO FEEDR on OFF
AUTE S0HLE
ANMERAGIHG FHCTOR
AVERAGIMEG on OFF
AVERAGING REETHRET
B

(i}
=

2 I
=
=

BEqE

BACKGROUMD IHTENSITY
BAHDPHES

HEER DOHE BH off

FE FAIL on OFE
EEF WMAER on OFF
BLAMNE DISPLAY

BERIGHTHEES

mom
g T
x|

MENU
AL

A

-

SAVE RECALL

SCALE REF

) = o) 2] [«) @) [o

v = m Al =

=< c ik =
=4 [

A

2| ] |2
@) | |©

MEAS

DISPLAY
SYSTEM
DISPLAY
SYSTEM
DISPLAY
DISPLAY
DISPLAY

=
m
>
wn
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Table 9-1. Softkey Locations (continued)

Softkey

Front-Panel
Access Key

oz e e N
wm o o= i

i
b 5 e

L
CRL
AL
CHL
CHL
CaL
AL
EHL
AL
EHE
CHL
CAHL
CAL
EHE
AL

CHL

FACTOR
FRACTOR SEMSOR
FACTOR SEMSOR
TEEE

EIT: Z.4mm

KITS 2#

I
u
S,

EIT: 2.9Zmm

EIT: Z.EBmnl
EITs Z.onnlk
E1T: TEL 2.5mm
EIT: Pmm

EITs H 580

TOP OSYSTEM 20

CALIBRATE MEHL

CALIBRATES MHOME
CHE DATA T T
CHI DATA LIMIT LM

Ei

-

CA

O

A

0
-

A
CAL

>
=

A

-

0O
=
-~

] I e ol O] 0] O] D 0 0

o = E| B b b

0 i i~ | |~)] = = =
<

>

A

=

0

A

0O

A

=

A

0

A

0
=

A

=

0

AL

0

A

=

CA

=

DISPLAY
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Table 9-1. Softkey Locations (continued)

Softkey

Front-Panel
Access Key

EHI MEHN

EHL MEM L 1

EHE FETEH L
CEHEDETE I L
EHZ2 MEM £ 4

CHZ MEM REF LIHE
CHAM FUR [COURLEDR]
CHAN FUE [UNCOURLED]
CHOF R oand B

CLERE BIT

COAXTAL DELAY

COLOR

CONFIGURE EXTERHAL DIBK
COMTIHUE BERUENDE
COMTIHUOUS

COMVERSION [ 1
CORRECTION on OFF
COUBLED CH on OFF

CW FRE®
CW TIME
2-D1 to BE 46 OEE

DISPLAY

DISPLAY

DISPLAY

AL

A

SCALE REF
DISPLAY
SAVE/RECALL

CA
MENU

=

MENU
MENU
DISPLAY

= = 0 = e} = ) al o
.QQE l@%ﬁl 23 3] 12 3] I3
| | = c < </ 1<
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Table 9-1. Softkey Locations (continued)

Softkey

Front-Panel
Access Key

DATA and MEMOREY
BRTH BRERY on OFF
DATACMER

BRTH — HMEHR

BETH - MEMORY
DHTA OMLY on OFF
DECIZION MRETHG

DECE LODE COUHTER
DEFALULT COLORS
DEFAULT PLOT SETUR

DEFAULT PRINT BETUPR
DEFIME BISK-SRAME
REETIHE EERT
DEFIME FRIMT
DEFIHE STAHDARRD
GELAY

DELRY - THEU
DELETE BALL FILES
BELETE FILE
BELTH LIMITE
DEMODR: AMFLITUDE
DEMOD: OFF
DEMOD: FHASE

BIRECTORY SIZE <LIF3

DISPLAY
SAVE RECALL
DISPLAY
DISPLAY
DISPLAY
SAVE RECALL
SEQ

SE

(=]

Ol O [l (2]
ol |o Q| |o
o e Tl |v
<| <] 17 1=<] |<

DISPLAY

SAVE/RECALL

CAL

FORMAT

CAL
SAVE/RECALL
SAVE/RECALL
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SAVE RECALL
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Table 9-1. Softkey Locations (continued)

Softkey

Front-Panel
Access Key

SEOUNIT HUMBER
UHIT HUOMBER
DISFLAYE DRTA

BisF MEES OH ofif

DR BOTH FHE + EEY
DO SEQUEMCE

DOME 1-FORET CAL
pDoNeE 2-FORT CAL
LOME RESFPOHEE

DOHE BESP ISOL'H CHL
DOHE SEQ MOBIEY
DOHE TEL<LEN

DOMN COHYERTER

GUEL CHAH on OFF
LUMP GRAFH on OFFE
BUPLICATE SEGUENECE
ERACH SWEER

ERIT LiMiT LIHE
ERIT LiBT1
FLECTRIEAE DELRAY
EHIT BEER

EMD OF LABEL

EHD SHEEF HIGH FULSE
END SHEEF LOM PULSE

i

LOCAL
SAVE/RECALL
DISPLAY
MARKER

A

-

A

b
=

w wl 0] [v] [0 [0 0] |0 O
2% 22l I= . l
2 [ B 5 5 & 2
<) |m ol (S| |z
= Z| |=<| I

AL

=

L
EQ
A

0

AL
S

SCALE REF
SEQ
DISPLAY
SEQ
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Table 9-1. Softkey Locations (continued)

Softkey

Front-Panel
Access Key

FERASE TITLE
ERABE TITLE
ERASE TITLE
Eal S0URCE AUTO

EXT SOURCE MAMHURL

I

AT TEIG OH FOIMT
EXT TRIG OH SHEER
ERTEHEION IHMFUT A
EMTEHSION THFUT B
ERTEHSION FORT 1
EETEHNSION PORT 2
EXTEHSIONE on 0OFF
ESTERHAL DISK
FILEHAME
EILEHAME FILEYH
FILETITLE EFI1LEW
FEILE UTILITES

FIsED

FISER MEE BU¥ MALUE
FISED MEE FOSITION
MER STIMHULUE
MER MALUE
ELAT LTHE

FORM FEED

DISPLAY
SAVE RECALL
SYSTEM
SYSTEM

ol O O
=1~ =] Iz —
c| |

A
CAL

£

A

0
=

A

-

SAVE/RECALL
SAVE/RECALL
SAVE/RECALL
SAVE/RECALL
SAVE/RECALL
CAL
MARKER
MARKER
MARKER
MARKER
SYSTEM

DISPLAY
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Table 9-1. Softkey Locations (continued)

Softkey

Front-Panel
Access Key

FORMAT REY on OFE
FORMAT DISK
FORMAT: Qs
FORMAT: LIE
FOREMAT EST DI&K
FORMAT IHT DBIBK
FOEMAT IHMT MEMORY
FRER OFFE HEHU
FRERQ DFFE on OFF
FREBUEHEY
FREQUERHCY BLAHE
FEEDUEHLY: OM
FREGUEHCY: SHEER
FULL 2=FORT

FULlt FHGE

FWMPR IB0L'H TS50L'H STBR
FUD MATEH

FUDX MATEH THRH
FWD TEAMS

FUD TERANE THEL
Grrik PER

GATE: CEHTER
GATE: SPAH

GHATE: STHET

SAVE/RECALL
SAVE/RECALL
SAVE/RECALL
SAVE/RECALL
SAVE/RECALL
SAVE/RECALL
SAVE/RECALL
SYSTEM

SYSTEM

0
=

A
DISPLAY
SYSTEM
SYSTEM

)

A

-

(&)

A

0O
==

AL

a)
=

A

0O

] 5]
: 8 8
) o
= =<
m
o)

A

-

AL

SYSTEM
SYSTEM
SYSTEM
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Table 9-1. Softkey Locations (continued)

Softkey Front-Panel
Access Key

GRATE: =TOF SYSTEM
GATE o OFF SYSTEM
GATE BHAFE SYSTEM
GATE SHAPE MAX MU SYSTEM
GATE EHAFE MIMIPFLH SYSTEM
GATE SHAFE HOEMAL SYSTEM
GOEUER SEOUEMHCE EQ
GEAFHICE on OFF SAVE RECALL
BRATICHEE B
GEATICULE TERT DISPLAY
HARMORIEL HMEAS SYSTEM

HARMOHIC OFF
HARMOMIC SECOMD
HERMOMIC THIRD
HELP-ADAFT REMOMAHL

gnmww ] wy
= 12! 1] K] I o
b S B & B E e 3 [5
< m| [m| |m =
Z||IZ] |

HOLD

HE-IB DIRG on off LOCAL
R AVG

IE- LINET TESE el SE

1F LINTIT IEET BASS

IF LOdOrp COUMTER = B8

IF LOOF < * COUNIER B SEQ
IMAGIHARY FORMAT
IMCRE LOOF COUMTER

IHIT DIEE? YHES SAVE/RECALL
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Table 9-1. Softkey Locations (continued)

Softkey Front-Panel
Access Key

THITIALIZE DBISK
IHPUT PORTE
IHSTRUMENT HMORLE
INTEHMEITY
INTERMAL DIsk
THTERMAL MEMORY
IMTERFOL on OFF
IHOLATION
ISOLATION DOHE
ISOL'H STk CAL
ISTHTE COMTEHTS SAVE/RECALL
EIT DOME (MODIFIED: CAL
LABEL CLAS CAL
LABEL CLASS DOME CAL
LABEL EIT CAL
LABEL-&TD CAL

LEFT LOWER

EEET HEEEE

EIMIT LINE UFEEEIE
EIMIT LINE on DEE

LIMIT MEHL

EIRIT TEST Gh0EF

EINIT TESTEEEEHLT

LIMIT TYEE

LIN FRED

C
5
SYSTEM
SYSTEM
SYSTEM
DISPLAY

SYSTEM

o)
~<| o] |o
3'0'0
m-<-<
=

MENU
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Table 9-1. Softkey Locations (continued)

Softkey Front-Panel
Access Key

LIH MAG
LIM MER
sy FRED
LIHE“HATEH
LINE TYRE DATA
LINE TYPE MEMORY
e
LH-MATCH 1
LH-MATCH 2

LO COMTRDL sn OFF
Lo MERU
L0 SOURCE ADRDRESS
LOAD
LOAD MO OFFSET
LOAD OFFSET
LOADR SEQ FROM DISK
LOG FREG
LOG MAG
LOG MKR
LOOF COUMTER
LOOF COUMTER
LOSE
LOSE/EEMER LISTS
LOWER LIMIT
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Table 9-1. Softkey Locations (continued)

Softkey Front-Panel
Access Key

Lo YSTEM
ERE YSTEM
MAMLIAL
MAEBEKER SYSTEM
MAREER CTN
MARKEER

MAREE

i

MARKER FCTN

MARKERS: COMTIHUODOS
MARKERS: COURLEDR

MAREER
MARKER
MERKER =3
MARKER
MARKER
MARKER
MARKER
MARKER =¥y 87
MHEKER |
MARKER &
MARKER 2
MARKER 4
MARKER &
MARKER a1l OFF
MARKER MODE MEHU

MARKER

MARKER
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Table 9-1. Softkey Locations (continued)

Softkey

Front-Panel
Access Key

MARKERSE DISCRETE
MARKEERS: UNCOUFRLED
[ e

MARIMUM FREGUEMCY

T T

'y

MERSURE RE
MEMORY
MIDDLE WALUE

MIH

MINIMUM

MIHIMUM FREQUEMCY

MaRIEY [ 3

MODLFY COLORS
METMORE AHALYZER
MEW SEQ<MODIFY SED
MEWL IME

MEXT PAGE

MORMAL

HUMBEE 0OF GROUPS
MUMEER 0OF POINTS
MUMEER OF READIHGE
OFFSET

OFFSET DELAY

MARKER

MARKER

MARKER FCTN
A

=

MENU
DISPLAY
SYSTEM
MARKER FCTN
SYSTEM

MARKER FCTN
MARKER

Y

O b
T O ~
<

A

-

DISPLAY
SYSTEM

DISPLAY

SYSTEM

MENU
MENU

ol (o
=
—] |

A
CAL
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Table 9-1. Softkey Locations (continued)

Front-Panel
Access Key

Softkey
OFFSET LOARS [OHE
OFFSET LOZEE
OFFEEET =8

OMIT IS0LATIOHN
OHE=FATH 2-FORT

OHE BHEEPR

AFER

OF PARMS (HERS stch
P MTRE-HRFIE 70 TITL
FAGE

i

FARALL 1M BIT HUMBER

FARALL I IF BIT H
PHEHIL 1H IE BIT L
FREALLEL

PRARALLEL —E=]
FARALLEL OUT mLL

FAUSE TO SELEDT
FEM MUM BRATA

FEH HMUM GRATICULE
PEM HUM MRAREEER
FEH HUM FEMOREY
FEM HMUM TEET

FERIFHERAL HFIEB ADDE

FHAZE

=

CAL
CAL
CAL
A

0
=

A
AL

g

3 6| [ 6 2 BB & [l B 2
> %%'U'U > 2 Tl P} | T ™
<] <] K] X < <

E

(=]

LOCAL

LOCAL

SE

O

COPY

FORMAT
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Table 9-1. Softkey Locations (continued)

Softkey Front-Panel
Access Key

FHHESE
PHASE OFFSET
FLOT
FLOT DATA DH off
PLOT GRAT OH off
PLOT MEM OH of#
PLOT MER OH off
FLOTNAME PLOTFILE
PLOTSEEER L 1
PEDT EPEED T
PEOT TEAT DN off
PLOTTER BRUD RATE
FLOTTER FORM FEED
PLOTTER FORT
PLTR PORT: DISK
FLTR FORT: HRIEB
PR FPORT: PARALLEL
FLTR PORT: SERIAL
EETE TYRPE [ 2 LOCAL
POLAR
FOLAR MKR MEMU
FORT EXTEHSIOHS
FOHER
FOMER: FIRED

9-16 Key Definitions




Table 9-1. Softkey Locations (continued)

Softkey Front-Panel
Access Key
POMERE BWNEEF
FOMER LOZz CAL
FOMER MTE L[ 1
POMER SHEEFR

POMER TRIF OFF bn
PRESET: FRACTORY
RESET: USER
FEENMIOUE PRGE
ERINT: COLOR
FRINT COLORS
FRIMT: MOHOCHROME
PRINT MOMOCHROME

-

FREINT SERUEHCE EQ
FEINTER BRUD RATE LOCAL
FRINTEE Bl FEED

FEINTER FOET LOCAL
EFRMTRE PORT: HPIB LOCAL
PENTE FORET: FRARBLLEL LOCAL
FREHTE FOET: SERIAL
FEHITRE TYEE ]
PUE LDSE on OFF

A

g

FLUE RANGE BUTO man CA

FHRMTE CAL [ 3

=

0 = 1= 0 w1 1O 10 0] 1O |2 |2 = w
> ol lo o] ooooomx§§0 =
= = 18] |a T S 3 15| 9] 13| || || (=] (=] [© o
>l |z < <X B KK EEEE R -

=] |- Z

CAL
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Table 9-1. Softkey Locations (continued)

Softkey

Front-Panel
Access Key

B

E+id HER

Efl ARERAY on OFF
B DOFFSET 0OH 0ff
FesIm MER

BEAL
FECALL-—CAL_FBR§ |
FECALL DRL POBRT 2

REERLL CRL SETS
EECALL COLORED

EECRALL EEYE PMedU
RECRALL EENYSE on OFF
RECALL RE
RECALL EEGZ
EECALL FE
BECALL EEGH
RECALL REGH
RECALL REGS

BECALL =TRTE
RECEIMER CHL
REFERENCE FOSITION
EEF HOE MALUE

Eafl:

M
|
Tl
It

FUED 511 (ASRD

MARKER
SAVE/RECALL

MARKER
FORMAT

DISPLAY

SAVE/RECALL
SAVE/RECALL
SAVE/RECALL
SAVE/RECALL
SAVE/RECALL
SAVE/RECALL
SAVE/RECALL
SAVE/RECALL
SAVE/RECALL

w
v >
M w
=

SAVE/RECALL
CAL

SCALE REF
SCALE REF

MEAS
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Table 9-1. Softkey Locations (continued)

Softkey

Front-Panel
Access Key

D
i

Fl: REY BEE LBoRD
REFLECT AHD LIHE
REFLECTION

REMUOYE HADAFTER

EEMAME FILE

HE#EHME STATE
RESET=EOLUE

RESPOMSE

RESFOHEE FEOLH
EESUME £AL SERUEHEE
REY IS0OL'H I50L'H 81D
EEY HATOH
REY HMBATCH THRU
FEN TEHAHE

REM TERAHE THEU
EE—> L0O

BE=L LG

BEIGHT LOHEER
BIGHT UPPER
ROLRD SECOHDS
% PAREAMETERS

m

A

=

A

R

AL

SAVE/RECALL
SAVE/RECALL

A
A
A
A

—

A
AL
A

=

AL

0O

wl (o] o] ] vl (0] o] o) [0 o) 10] [0 [0 (O al |0
r pﬁ-u-u ﬂﬁ [ =1~ I~ |0 — b
vl I3 1S X A = ; wn
= 4 = <

A

O

AL
CAL
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Table 9-1. Softkey Locations (continued)

Softkey Front-Panel

Access Key
P A
%11 REFL DFEH AL
Eae e AL
HREA AL
afts AL

g22 REFL OFEH

SAMFPLE COR OH off

SHYE COLORS

SRNVE USER KIT

EAME IBIMG ASCII
ERVE UBTHG BIHARY

SCALE-DIY

ALE PLOT E 3

SEARCH REIGHT
SEARCHD MAS
SEARCH: HMIH
SEARCH: 0OFF
SECOHD

SEGHMENT

SEGHMEMT
SEGMEMT: CEMTER
SEGHEHT: ESRAH

=
=

0 0 wl |o] (o] (o] (o] [o] |o] o
o =<
T at =
w m

<

A

-

DISPLAY
A

=

SAVE/RECALL
SAVE/RECALL
SCALE REF

MARKER FCTN
MARKER FCTN
MARKER FCTN
MARKER FCTN
MARKER FCTN
SYSTEM

CAL

SYSTEM
MENU

MENU
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Table 9-1. Softkey Locations (continued)

Softkey Front-Panel
Access Key

SEGHMERT: STHET
SECHENT: STOR
SEE BLRERF

SELEET BIESE SAV.
SEQUENCE 1 SERIL
SEGUENCE 2 SEB2
SERUEHTE 2 sSE@s8
SERUEHCE 4 BEQL
SEQUENCE § SERS
& SRR

)

ECALL

[0
m
[®]

w| [wn] v 7 )

<! =] 1= of |2 o g %
ﬂ ﬂ (_|n » 'a) "3 '»] ‘D) Ol 1O £ s < = =
m| |m| |m 2l [z <19 =
EEEIRES 5

w
m

SERUEHCE FILEMAMIHG |
SET REDEESHES L
SET BIT

SET ELDOCE

SET BRY

SET FRER LOW FRSS
ET HOUERE SYSTEM
SET MINbiss SYSTEM
EET MOMTH SYSTEM
SET REF: THREHD SYSTEM
SET EEF: BEFLECT SYSTEM
SET YEAR SYSTEM
BET E28

O
-

A

oy
i
1
A
o |
0
>
-~
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Table 9-1. Softkey Locations (continued)

Softkey Front-Panel
Access Key
SIHGLE
BINGLE POIHT
SIHGLE SEG SHWEEP

S ID T HG

sLOFE

SLOFE on OFF
SLOFING LIHE

EMITH CHAEET

EMITH MER MERML
SMODTHING AFERTURE

SMOOTHIMG on OFF
BRPECIAL FUMOTIONS
S

EFAH

SFECIFY CLASE

SFECIFY GA
SPECITY HEEEET
ZRLTT ISR AR DFE
SRR AVOID O/ O
STANDARDSE DOHE
S5TATS bR DEF

ST DOHE <(MODIFIEDY

CAL

wy

YSTEM

-n

ORMAT
MARKER
AVG
AVG
EQ

vy

w

A

-

AL
MARKER FCTN

g

AL

0
>

(8] Al (e gl 0] (v |10

> <l 2] =] Ix e S

N it I T o = z| |z
HEC RS R E g [E
=l |= = =

MENU
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Table 9-1. Softkey Locations (continued)

Softkey Front-Panel
Access Key

STIMULUS VALUE
STIMULUS DFESET
ETORE SER TO DISKE SEQ
EHEEP
SWEEP TIHE [ 1
EWEER TYPE HEHU
SHE
EYSTEM COMTROLLER LOCAL
TAKE CRL EZHEEE CAL
TAKE ROWE CAL SWEER CAL
TALKER~LISTEHER
TERGET
TERMIMAL IMPEDAMCE CAL
TEST PORT 1= 2
TEETEET TR

T« REW SEQ

SBHE COHTIHUOUS
TEXT
TERT ==
THIRD
THRU
THED THRU
TIWE STAME OH off
TIHT
TITLE
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Table 9-1. Softkey Locations (continued)

Softkey Front-Panel
Access Key

TITLE SERUEHCE

TITLE TO HEMORY Q

TITLE TO P WTRZHPIE SEQ

TITLE TO PERIFHERAL

TITEE TO PRIMTER<HPIE SEQ
TRACKIHG an OFF MARKER FCTN

TEANE DOME
TEAME: FHE B21 (H-R3 MEAS
TRAMZ: REEY 512 (BrRED MEAS
TRAMSEORM MEHU

TRAMSFOEM on OFF

0

AL

TEAMSMISSTOH CAL
TRIGGERE MEHU
FRIGLRERS TRIB OFF MENU

TRLE-LEM® Z2-FPDORT
TEL-LEM DETIDHN
TIL 1.8

TTL OUT HIGH

TIL oUT Lo
TUHEDR RECEIVER SYSTEM
UHCOURLED MARKER
LI COMMERTER SYSTEM
HERER EIMTE SYSTEM
USE MEMOEY on OFF SYSTEM
USE FHSS COHTROL

2B
o] B [l B [

W
m
o]

| ik wl |
O D) wi| |w»n ' 'S
> =l [
v m{ |m
4 =
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Table 9-1. Softkey Locations (continued)

Softkey

Front-Panel
Access Key

LBER

H=ER RBIT

SEMEOR A
NELODITY FACTOR
YIEM MEASURE
MOLUME HUMEER
VMOLUME MUMEER
HATE &

HARHING

HARNING E 3
HANMEGUILE
HAMEGUIDE DELHY
WIDE

WIDTH MALUE
MIDTHS on OFF
HIHDOW

HIMDOWE  FFEEROH
WIMDOM: FMIHIMUHM
WMIMDOM: HORMAL
AHIT CHIEL [ ]
Ti Retld

Yi TEans
2 Eefl

2t Teans

PRESET

A

AL

A
SYSTEM
LOCAL
SAVE/RECALL

DISPLAY

A

=

e 0l 0 0l 0] D
0O T O = ~
= <

=

SCALE REF
SYSTEM
MARKER FCTN
MARKER FCTN
SYSTEM
SYSTEM
SYSTEM
SYSTEM

MEAS
MEAS
MEAS
MEAS
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10

Error Messages
Error Messages in Alphabetical Order

This chapter contains an alphabetical listing of all error messages to
help you interpret any error messages that may be displayed on the
analyzer, or transmitted by the instrument over HP-IB:

ARDRTIMG CORY QUTRUT

Information This message is displayed briefly if you have pressed
Message to abort a copy operation. If the message is
not subsequently replaced by error message number

25, FRIMT FRBORTED, the copy device may be hung.

Press once more to exit the copy process
and verify the status of the copy device.

FADLITIONAL STAMDARDS MEEDED

Error Number Error correction for the selected calibration class
68 cannot be computed until you have measured all the
necessary standards.

AGLRESSED TO TALE WITH MOTHIMG TO SAY

Error Messages 10-1



Error Number You have sent a read command to the analyzer (such
31 as ENTER. 716) without first requesting data with
an appropriate output command (such as

OUTPDATA).

ALL. REGISTERS HAYE BEEM USED

Error Number You have used all of the available registers; you can
200 store no more instrument states even though you
may still have sufficient memory.

ASCII: MISSING "BEGIH' STATEMEMT

Error Number The citifile you just downloaded over the HP-IB or
193 via disk was not properly organized. The analyzer is
unable to read the “BEGIN” statement.

ASCITE MISSIHG *CITIFILE' STRTEMENT

Error Number The citifile you just downloaded over the HP-1B or
194 via disk was not properly organized. The analyzer is
unable to read the “CITIFILE” statement.

FASCITE MISSIHG "DATAY STRTEMERT

Error Number The citifile you just downloaded over the HP-1B or
195 via disk was not properly organized. The analyzer is
unable to read the “DATA” statement.

ASCITE MISSING "WAR STHTEMEHT
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Error Number The citifile you just downloaded over the HP-IB or
196 via disk was not properly organized. The analyzer is
unable to read the “VAR” statement.

FYERAGTHG THYALTD OH HOR-RATIO MERSURE

Error Number You cannot use sweep-to-sweep averaging on
13 single-input measurements.

BAD FREQ FOR HARMOMIC OR FREQ OFFSET

Error Number You turned on time domain or recalled a calibration
181 that resulted in start and stop frequencies that are
beyond the allowable limits.

BATTERY FAILED, STATE MEMORY CLERRED

Error Number The battery protection of the non-volatile CMOS
183 memory has failed. Replace the battery.

BATTERY LOW! STORE SAVE REGS TO DIEK

Error Number The battery protection of the non-volatile CMOS
184 memory is in danger of failing. If this occurs, all of
the instrument state registers stored in CMOS
memory will be lost. Save these states to a disk.

BLOCE THPUT ERROR

Error Number The analyzer did not receive a complete data
34 transmission. Clear by pressing the key or
aborting the /O process at the controller.
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BLOCK IHPUT LEMGTH ERROR

Error Number The length of the header received by the analyzer did
35 not agree with the size of the internal array block.

CALIBREATION ARORTED

Error Number You have changed the active channel during a
74 calibration so the calibration in progress was
terminated.

CALTBREATION REQUIRED

Error Number A calibration set could not be found that matched
63 the current stimulus state or measurement
parameter.

CRAMMHOT FORMAT DOE DISKS O THIS BRIVE

Error Number You have attempted to initialize a floppy disk to
185 DOS format on an external disk drive that does not
support writing to all 80 tracks of the double density
and high density disks.

CAMHHDT MOLIFY FRACTORY PRESET

Error Number You have attempted to rename, delete, or otherwise
199 alter the factory preset state.

CAHMOT BEEAD-WRITE HFS FILE SYETEM
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Error Number The disk is being accessed by the analyzer and is
203 found to contain an HFS (hierarchical file system).
The analyzer does not support HFS.

CAHT CHANGE-AMOTHER CONTREOLLER OH BUS

Error Number You must remove the active controller from the bus
37 or the controller must relinquish the bus before the
analyzer can assume the system controller mode.

CAM'T STORE-LOADR SEGUEHCE. IMEUFFICIENT MEMOREY

Error Number Your sequence transfer to or from a disk could not
127 be completed due to insufficient memory.

CHL (CHED TARGET WALUE HOT FOUHD

Error Number Your target value for the marker search function
159 does not exist on the current data trace.

CORTIHUOUS SHITCHIMNG RHOT ALLOKED

Error Number Your current measurement requires the attenuator to
10 switch between channel 1 and channel 2 power
ranges.

COEYs device not respondingd copy aborted

Error Number The printer or plotter is not accepting data. Verify
170 that the copy device is ready.
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COPY OUTPUT COMPLETED

Information  The analyzer has completed outputting data to the
Message printer or plotter.

CORRECTION AMD DOMATH RESET

Error Number When you change the frequency range, sweep type,
65 or number of points, error-correction and time
domain are automatically turned off.

CORRECTION COMETANTS MOT STORED

Error Number A store operation to the EEPROM was not
3 successful. You must change the position of the
jumper on the A9 CPU assembly.

CORRECTION TURHED OFF

Error Number Critical parameters in your current instrument state
66 do not match the parameters for the calibration set.

CURREHT FRARAMETER HOT IH CAL SET

Error Number Correction is not valid for your selected
64 measurement parameter.

DEslel THWVALID MITH SIHGLE CHARMHHEL

Error Number You can only make a D2/D1 measurement if both
130 channels are on.

DDl THYALID, CHI CHE HUM FTE DIFFEREMT
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Error Number You can only make a D2/D1 measurement if both
152 channels have the same number of points.

DEADLOCE

Error Number A fatal firmware error occurred before instrument
111 preset completed. Call your local HP Sales and
Service office.

DEMODULATION HOT YALID

Error Number Demodulation is only valid for the CW time mode.

17

DEVICE: not one nob comnect . wrong addrs

Error Number The device at the peripheral address cannot be
119 accessed by the analyzer.

PIRECTORY FULL

Error Number There is no room left in the directory to add files.
188 Either delete files or get a new disk.

DI5K HARDHARE PROBLEN

Error Number The disk drive is not responding correctly. Refer to
39 the disk drive operating manual.

DISK 15 WRITE PROTECTED
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Error Number The store operation cannot write to a
48 write-protected disk. Slide the write-protect tab over
the write-protect opening in order to write data on
the disk.

DISE MERIUM HOT THITIALITZED

Error Number You must initialize the disk before it can be used.
40

LISk MESZAGE LENGTH EREROE

Error Number The analyzer and the external disk drive aren’t
190 communicating properly.

DIskEs mot ons ot connscteds weons addrs

Error Number The disk cannot be accessed by the analyzer. Verify
38 power, HP-IB connection, and address.

DISE READSWHRITE ERRDE

Error Number There may be a problem with your disk. Try a new
189 floppy disk.

DIEE MEAR - REPLACE DISK 2004

Error Number Cumulative use of the disk is approaching the
49 maximum.
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LOMATH RESET

Error Number Time domain calculations were reset due to a change
67 in the frequency range, sweep type, or number of
points. Perform a new time domain transform on the
new state.

Dom HAME LIMITED TO 8 CHARS + 2 CHAR EXTENSTOH

Error Number A DOS file name must meet the following criteria:
180

m minimum of 1 character
m first character must be alpha; the remainder must
be alphanumeric or underscore
m format is ¥ilenams.sxt
0 maximum of 8 characters in the filename
o maximum of 3 characters in the extension field
o a dot separates the filename from the extension
field (the dot is not part of the name on the
disk)

DURPLICATING TO THIS SEQUERHCE MOT ALLOWED

Error Number A sequence cannot be duplicated to itself.
125

EXCEELED 7 STAMDARDS PER CLASS

Error Number When modifying calibration kits, you can define a
72 maximum of seven standards for any class.

EXTERNAL SOURCE MOLE REGUIRES CW TIME
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Error Number An external source can only be phase locked and
148 measured in the CW time sweep mode.

EAT SOURCE HOT READY FOR TRIGGER

Error Number There is a hardware problem with the HP 8625A
191 external source.

EAT SRO: HOT OF-COMHMECTED OF WROHG ADDE

Error Number The analyzer is unable to communicate with the
162 external source.

FILE HMOT COMPATIBLE MITH ITHSTREUMENT

Information  You cannot recall user graphics that had been saved
Message on an earlier model of analyzer with a monochrome
display (HP 8753A/B). These files cannot be used
with the HP 8753D.

FILE HOT FOUND

Error Number The requested file was not found on the current disk
192 medium.

FILE MOT FOLMD OF WROHG TYRE

Error Number During a resave operation, either the file was not
197 found or the type of file was not an instrument state
file.
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FIRST CHARACTER MUST BE A LETTER

Error Number The first character of a disk file title or an internal
42 save register title must be an alpha character.

FORMAT HOT YALID FOR MEAZUREMENT

Error Number Conversion measurements (Z or Y reflection and
75 transmission) are not valid with smith chart and
SWR formats.

FORMATTIMG DATAH

Information  The list information is being processed for a list data
Message output.

FRER OFFSET OHLY WALID ITH METHORE AMALYZER MODE

Error Number You can only make frequency offset measurements in
140 the network analyzer mode.

FLIMCT IO MOT YALID

Error Number The function you requested is incompatible with the
14 current instrument state.

FUMCTION HOT YALIE DURTHG MOD SERUIEHCE

Error Number You cannot perform sequencing operations while a
131 sequence is being modified.
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FUMCTION MOT WAL ID FOR IMTERMAL MEMORY

Error Number The function you selected only works with disk files.
201

FURNCT IO OFHLY WAL ID DURTMG MOD SEQUENCE

Error Number You can only use the GOELUE SEQUENCE
164 capability when you are building a sequence,

HFETE COPY IH PROGRESS, ARORT MITH LOCAL

Error Number An HP-IB copy was already in progress when you
169 requested the HP-IB for another function.

TLLEGAL UHIT OR YOLUME HUMBER

Error Number The disk unit or volume number set in the analyzer
46 is not valid.

IHIT DISE removes all data from disk

Information  Continuing with the initialize operation will destroy
Message any data currently on the disk.

IMITIALIEATION FRILED

Error Number The disk initialization failed, probably because the
47 disk is damaged.
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THETREUMEMT STATE MEMORY CLERARED

Error Number All instrument state registers have been cleared from
56 memory along with any saved calibration data,
memory traces, and calibration kit definitions.

IHSUFFICIEMT MEMORY

Error Number Your last front panel or HP-IB request could not be
51 implemented due to insufficient memory space.

THEUFFICIEMT MEMORY FOR PRIMT-PLOT

Error Number There is not enough memory available for the print
168 or plot function. Increase the available memory by
changing or eliminating a memory-intensive
operation such as reducing the number of points in
the sweep.

THVALTE KEY

Error Number You pressed an undefined softkey.
2

LIST MODE OFF: THVALID WITH LO FRER

Error Number List mode has been turned off in the frequency offset
182 mode because it is incompatible with your selected
LO frequency.

LIST TRELE EMPTY
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Error Number The frequency list is empty. To implement list
9 frequency mode, add segments to the list table.

LOG SHEEF REQUIRES 2 DCTAVE MIMIMUM SFAM

Error Number A logarithmic sweep is only valid if the stop
150 frequency is greater than four times the start
frequency.

LOW PASS: FREGE LIMITES CHAMGED

Information The frequency domain data points must be

Message harmonically related from dc to the stop frequency.
That is, stop = n x start, where n = number of
points. If this condition is not true when a low pass
mode (step or impulse) is selected and transform is
turned on, the analyzer resets the start and stop
frequencies. The stop frequency is set close to the
entered stop frequency, and the start frequency is set
equal to stop/n.

LW Frss MODE HOT ALLOWED

Error Number You must set the number of points to 801 or less
18 when you are in low pass time domain mode.

MEMORY FOR CURREMT SEQLEHCE IS FULL

Error Number All the memory in the sequence you are modifying is
132 filled with instrument commands.

PORE SLIDES HEEDED
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Error Number When you use a sliding load (in a user-defined
71 calibration kit), you must set at least three slide
positions to complete the calibration.

MO CALIBRATION CURREMTLY TH PROGRESE

Error Number The RESUME CHL SERUEHCE softkey is not
69 valid unless a calibration is already in progress.
Start a new calibration.

MO DISK MEDTIUM I DRIVE

Error Number You have no disk in the current disk unit.
41

HO FATL FOURMD

Service Error The self-diagnose function of the instrument
Number 114 operates on an internal test failure. At this time, no
failure has been detected.

RO FILECS FOUMD O DISE

Error Number No files of the type created by an analyzer store
45 operation were found on the disk.

HO IF FOUMG: CHECE B IMPUT LEVEL

Error Number The first IF signal was not detected during pretune.
5 Check the R input connection.
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HOLIMIT LIHES DISPLAYED

Error Number You can turn limit lines on but they cannot be
144 displayed on polar or Smith chart display formats.

MO MARKER DELTA —5FAM HOT SET

Error Number You must turn the delta marker mode on, with at
15 least two markers displayed, in order to use the
FIAREER -» %SFAM softkey function.

MO FIEFORY AVATLARLE FOR ITNTERFOLATION

Error Number You cannot perform interpolated error-correction
123 due to insufficient memory.

HO FMEMORY AVATLABLE FOR SEQUEMCIMNG

Error Number You cannot modify the sequence due to insufficient
126 memory.

MO FHASE LOCK: CHECK B IHPUT LEVEL

Error Number The first IF signal was detected at pretune, but
7 phase lock could not be acquired.

HO SFPACE FOR HEW CAL. CLERR REGIZTERD

Error Number You cannot store a calibration set due to insufficient
70 memory. You can free more memory by clearing a
saved instrument state from an internal register.
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FOT ALLOWED DURTHG FOMER METER CAL

Error Number When the analyzer is performing a power meter
198 calibration, the HP-IB bus is unavailable for other
functions such as printing or plotting.

HOT EMOUGH SFACE OH DISK FOR STORE

Error Number The store operation will overflow the available disk
44 space. Insert a new disk.

HOOVALTR MEMORY TRACE

Error Number If you are going to display or otherwise use a memory
54 trace, you must first store a data trace to memory.

RO SALIL STATE IH REGISTER

Error Number You have requested the analyzer, over HP-IB (or by
55 sequencing), to load an instrument state from an
emply internal register.

OHLY LETTERS AMD HUMBERS ARE ALLOKED

Error Number You can only use alpha-numeric characters (and
43 underscores) in disk file titles or internal save
register titles. Other symbols are not allowed, except
for the “underscore” symbol.
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OFTIOMAL FUMCTION: HOT THETRALLED

Error Number The function you requested requires a capability
1 provided by an option that is not currently installed
in the analyzer.

OVERLOAD OH THFUT A, POMER REDUCED

Error Number See error number 57.

58

DVERLOAD OF THFUT By POMER REDUCED

Error Number See error number 57.
59

DVERLOADR O THFUT R, POMER EEDUCED

Error Number You have exceeded approximately +3 dBm at one of
57 the input ports. The RF output power is
automatically turned off. Set to a lower power, and
press FOWER TRIE oan OFF.

FRARALLEL PORT HOT AVATLABLE FOR GRIO

Error Number You have defined the parallel port as COPY for
165 sequencing in the HP-IB menu. To access the
parallel port for general purpose I/O (GPIO), set
the selection to [GPIO].

FARALLEL FORT HOT AVAILABLE FOR COPY
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Error Number You have defined the parallel port as general purpose
167 1/O (GPIO) for sequencing found under the
key. To access the parallel port for copy, set the
selection to PARALLEL [COFY 1.

FHREE LOCK CAL FATLED

Error Number A phase lock calibration was initiated and the first
4 IF detected, but a problem prevented the calibration
from completing successfully.

This message may appear if you connect a mixer
between the RF output and R input before turning
on frequency offset mode.

FHASE LOCK LOST

Error Number Phase lock was acquired but then lost.

8

PLOT ABORTED

Error Number When you press the key, the analyzer aborts
27 the plot in progress.

FLOTTER: not one not connect, wrong adders

Error Number The plotter does not respond to control. Verify
26 power, HP-IB connection, and address.

FLOTTER HOT READY-FINCH WHEELS UP

Error Number The plotter pinch wheels clamp the paper in place.
28

FOSSIEBLE FALSE LOCK

Error Number Phase lock has been achieved, but the source may be
6 phase locked to the wrong harmonic of the
synthesizer.

Error Messages 10-19



FOMER UHLEVELED

Error Number There is either a hardware failure in the source or
179 you have attempted to set the power level too high.

PO MET TMYALTD

Error Number The power meter indicates an out-of-range condition
116 Check the test setup.

PON MET HOT SETTLED

Error Number Sequential power meter readings are not consistent.
118 Verify that the equipment is set up correctly. If so,
preset the instrument and restart the operation.

FOM FET: mot one not connsctsds wrona addrs

Error Number The power meter cannot be accessed by the
117 analyzer. Verify that the power meter address and

model number set in the analyzer match the address
and model number of the actual power meter.

FOWER SURPPLY HOT!

Error Number The temperature sensors on the A8 post-regulator

21 assembly have detected an over-temperature
condition.

FOMER SUFPLY SHUT DO
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Error Number One or more supplies on the A8 post-regulator

22 assembly have been shut down due to an
over-current, over-voltage, or under-voltage
condition.

PRESS [MEHUD, SELECT CW CIF ) FRER, THEH SHEFT LO

Error Number When you are sweeping the RF and LO, the IF must
161 be fixed.

FRIMT ABORTED

Error Number When you press the key, the analyzer aborts
25 output to the printer.

print color nob supported with EFS0OH

Error Number You have defined the printer type as EPSON-P2,
178 which is not supported with this printer.

FRIMTER: busu

Error Number The parallel port printer is not accepting data.
176

FRINTER: error

Error Number The parallel port printer is malfunctioning. The
175 analyzer cannot complete the copy function.
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PRIMTEE: not connected

Error Number There is no printer connected to the parallel port.
173

FRIMTER: not handzhak ine

Error Number The printer at the parallel port is not responding.
177

PRIMTER: not on lins

Error Number The printer at the parallel port is not set on line.
172

FRIMNTER: mot ons not connecteds wronsg addes

Error Number The printer does not respond to control. Verify
24 power, HP-IB connection, and address.

FPEIHTER: papsr errar

Error Number There is a paper-related problem with the parallel
171 port printer such as a paper jam or out-of-paper
condition.

FPRIMNTER: power of ¥

Error Number The power to the printer at the parallel port is off.
174
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FRIMNT-PLOT IH PROGRESS, ARORT MITH LOCAL

Error Number A print or plot is in progress and you attempted a
166 second print or plot.

FROBE POMNER SHUT DOMH!

Error Number The analyzer biasing supplies to the HP 85024A
23 external probe are shut down due to excessive
current.

PROCESSING DISFLAY LIST

Information The display information is being processed for a
Message screen print to a copy device.

BEQUESTED DATA MOT CURREMTLY ANMAILABLE

Error Number The analyzer does not currently contain the data
30 you have requested.

SAVE FAILED, THEUFFICIEWT MEMORY

Error Number You cannot store an instrument state in an internal
151 register due to insufficient memory. Increase the
available memory by clearing one or more save/recall

registers and pressing (PRESET), or by storing files to
a disk.

SELECTED SEQUEMNCE 15 EMFTY
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Error Number The sequence you attempted to run does not contain
124 instrument commands.

SELF TEST #n FRILED

Service Error Internal test #n has failed. The analyzer reports the
Number 112  first failure detected.

SERLEMCE RBORTED

Error Number The sequence running was stopped prematurely
157 when you pressed the key.

SERUEHTE FIAY HEVE CHRMGEDR, CAR'T CORTIHUE

Error Number When you pause a sequence, you cannot continue 1t
153 if you have modified it. You must start the sequence

again.

SLIDES ARORTED CMEMORY BEEALLOCHTION

Error Number You cannot perform sliding load measurements due
73 to insufficient memory. Reduce memory usage by
clearing save/recall registers, then repeat the sliding
load measurements.

SOURCE PARAMETERS CHAMGED
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Error Number Some of the stimulus parameters of the instrument
61 state have been changed, because you have turned
correction on. The instrument state was updated to
match the stimulus parameters of the calibration
state. Or, you have turned on harmonic mode or
frequency offset and the present frequency range
cannot be used with one of these modes.

SOURCE POWER TRIPPED, RESET UMDER FOMER MEML

Information  You have exceeded the maximum power level at one
Message of the inputs and power has been automatically
reduced. Reset the power and then toggle the
FOWER TRIP on OFF softkey.

STAHRTIHG COPY SPOOLER

Information The analyzer is beginning to output data from the
Message spool buffer to the copy device.

STOF-CW FRER + OFFSET MUST BE < 2 GHz

Error Number The output frequency of the mixer cannot violate
141 the minimum/maximum frequency of the analyzer.

SHEEF MODE CHAMGEDR TO CW TIME SWEEP

Error Number If you select external source auto or manual
187 instrument mode and you do not also select CW
mode, the analyzer is automatically switched to CW.

SHEER TIME IMCRERSED
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Error Number You have made instrument changes that cause the
11 analyzer sweep time to be automatically increased.
Some parameter changes that cause an increase in
sweep time are narrower IF bandwidth, an increase
in the number of points, and a change in sweep type.

SHEEP TIME TOO FRST

Error Number The fractional-N and digital IF circuits have lost
12 synchronization.

SREEP TRIGGER SET TO HOLD

Information The instrument is in a hold state and is no longer
Message sweeping.

EWEEP TYPE CHAMGED TO LINERRE SWHEEF

Error Number If you have the frequency list mode active when you
145 change the instrument mode to harmonic
measurements, and the list frequencies do not fall in
the allowable frequency range of these modes, the
list mode automatically i1s turned off.

EYHTRY ERROR

Error Number You have improperly formatted an HP-IB command.
33

SYST OTRL OR PRES CTRL TH LOCAL MEHU
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Error Number The analyzer is in talker/listener mode. In this
36 mode, the analyzer cannot control a peripheral
device on the bus. Use the local menu to change to
system controller or pass control mode.

EYETENM IS HOT IH REWMOTE

Error Number The analyzer is in local mode and will not respond
52 to HP-IB commands.

TEST ARORTED

Error Number You have prematurely stopped a service test.
113

THIS LIST FRES THVALID TH HARM-Z GHZ RHG

Error Number You have set frequencies in the list that are outside
133 of the allowable frequency range for harmonic
measurements, or are greater than 3 GHz on
instruments without option 006. Reduce the
frequency range of the list.

TOO MAHY HESTED SEQUENHCES. SEQ ABORTED

Error Number You can only nest sequences to a maximum level of
164 six. The sequence will abort if you nest more than
six.

TOO MANY SEGMEMTS OF POIMTES
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Error Number You can have a maximum of 30 segments or 1632
50 points in frequency list mode. In power meter
calibrations, you can have a maximum of 12
segments for power sensor cal factors and power loss
functions.

TRAMNSFORM, GATE HOT ALLOMED

Error Number You can perform a time domain transformation only
16 in linear and CW sweep types.

TROUBLE D CHECK SETUP AMD STRRET OVER

Service Error Your equipment setup for the adjustment procedure
Number 115 in progress is not correct.

WARITIMG FOR CLEAH SHEER

Information In single sweep mode, the instrument ensures that
Message all changes to the instrument state, if any, have been
implemented before taking the sweep.

WAITIHG FRE DISE

Information  This message is displayed between the start and
Message finish of a read or write operation to a disk.

WATTIHG FOR HP-18 CONTROL

Information  You have instructed the analyzer to use pass control
Message (USEPASC). If the message remains, the system
controller is not relinquishing the bus.
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WRITE ATTEMPTED WITHOUT SELECTING IMPUT TYPE

Error Number You have sent the data header “#A” to the analyzer
32 with no preceding input command (such as
INPUDATA). The instrument did not know what
type of data to receive.

WROMG DISE FORMAT, IHNITIALIZE DISK

Error Number You have attempted to store, load, or read file titles,
77 but your disk format does not conform to the
Logical Interchange Format (LIF).
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11

Compatible Peripherals

Measurement Accessories Available

Calibration Kits

HP 85031B 7-mm Calibration Kit

HP 85032B 50-ohm Type-N Calibration Kit
HP 85033D 3.5-mm Calibration Kit

HP 85033C 3.5-mm Calibration Kit

HP 85036B 7h-ohm Type-N Calibration Kit
HP 85039A 75-ohm Type-F Calibration Kit

Verification Kit
m HP 85029B 7 mm Verification Kit

Test Port Return Cables

m HP 11857D 7-mm Test Port Return Cable Set
m HP 11857B 75-ohm Type-N Test Port Return Cable Set

Adapter Kits

HP 11852B 50 to 75-ohm Minimum Loss Pad
HP 11853A 50-ohm Type-N Adapter Kit

HP 11854A 50-ohm BNC Adapter Kit

HP 11855A 75-ohm Type-N Adapter Kit

HP 11856A 75-ohm BNC Adapter Kit
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System Accessories Available

Plotters and Printers

HP 7440A ColorPro Eight-Pen Color Graphics Plotter
HP 7470A Two-Pen Graphics Plotter

HP 7475A Six-Pen Graphics Plotter

HP 7550A /B High-Speed Eight-Pen Graphics Plotter
HP Deskjet 1200C (can also be used to plot)

HP Deskjet 500

HP C2170A, Deskjet 520

HP Deskjet 500C

HP Deskjet 540

HP Deskjet 550C

HP C2168A, Deskjet 560C

All LaserJets (LaserJet III and IV can also be used to plot)
HP C2621A DesklJet Portable InkJet

PaintJet 3630A PaintJet Color Graphics Printer

HP-IB Cables

= HP 10833A HP-IB Cable, 1.0-m (3.3 ft.)
m HP 10833B HP-IB Cable, 2.0-m (6.6 ft.)
m HP 10833D HP-IB Cable, 0.5-m (1.6 ft.)

Interface Cables

HP C2912B Centronics (Parallel) Interface Cable, 3.0 m (9.9 ft.)
HP C2913A RS-232C Interface Cable, 1.2-m (3.9 ft.)

HP C2914A Serial Interface Cable, 1.2-m (3.9 ft.)

HP 24542G Serial Interface Cable, 3-m (9.9 ft.)

HP 24542D Parallel Interface Cable, 2-m (6 ft.)

HP 92284A Parallel Interface Cable, 2-m (6 ft.)
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Keyboards

m HP C1405A Option ABA keyboard with the HP part number
C1405-60015 adapter

m PC-AT-compatible keyboards with a standard DIN connector

@ keyboards with a mini-DIN connector and the HP part number
C1405-60015 adapter

External Monitor Requirements

m 60-Hz vertical refresh rate

m 25.5-kHz horizontal refresh rate

m RGB with synchronization on green

m 75-ohm video input impedance

m video amplitude 1 Vp-p (0.7 V = white, 0 V = black, —0.3 V =
synchronization)
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Connecting and Configuring Peripherals

55 .,
-

@ |2 .

® E} |
ool = @88 =
@J ” % o= e ape (3

KEYBOARD

RS-232
{SERIAL PORT)

FARALLEL PORT

HP-18
qgéziid

Figure 11-1. Printer Connections to the Analyzer

Configuring Peripherals with HP-IB Interface

m Press SET ADDRESS

.

Table 11-1. Default Addresses for HP-IB Peripherals

Peripheral Default HP-IB Address
Printer 01
Plotter 05
Power Meter 13
Disk Drive 00
Computer Controller 21
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HP-IB Bus Structure

o _‘THH ?‘H{x

Able to taolk,
|isten & control

DEVICE B

Able teo talk
& listen

DEVICE C
Able te
listen only

DEVICE D

Able to
talk only

DATA BUS (B signal lines)

}-HANDSHAKE LINES

Data Byte Tranafer
Control

{3 signal lines)
IFC | CONTROL LINES
ATN | General Interface
SRQ Management
:?I‘ {5 signal lines)

qgf239d
Figure 11-2. HP-IB Structure

Compatible Peripherals 11-5



HP-IB Requirements

Number of 15 maximum.
Interconnected Devices

Interconnection 20 meters maximum or 2 meters per
Path/Maximum Cable device whichever is less.
Length

Message Transfer Scheme Byte serial/bit parallel asynchronous data
transfer using a 3-line handshake system.

Data Rate Maximum of 1 megabyte per second over
limited distances with tri-state drivers.
Actual data rate depends on the transfer
rate of the slowest device involved.

Address Capability Primary addresses: 31 talk, 31 listen. A
maximum of 1 talker and 14 listeners at
one time.

Multiple Controller In systems with more than one controller

Capability (like the analyzer system), only one can

be active at a time.
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Analyzer HP-IB Capabilities

As defined by the IEEE 488.1 standard, the analyzer has the following
capabilities:

SH1 Full source handshake capability.

AH1 Full acceptor handshake capability.

T6 Can be a basic talker, answers serial poll, unaddresses if
MLA is issued.

TEO No extended talker capabilities.

L4 Acts as a basic listener and unaddresses if MTA is issued.

SR1 Can issue service requests.

RL1 Will do remote, local, and local lockout.

PPO Does not respond to parallel poll.

DC1 Device clear capability.

DT1 Will respond to device trigger in hold mode.

Cl1, C2, No controller capabilities in talker/listener mode. System

c3 controller mode can be selected under the LOCAL menu.

C10 Pass control capability in pass control mode.

E2 Tri-state drivers.
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12

Preset State and Memory Allocation

Types of Memory and Data Storage

Volatile Memory

This is dynamic read/write memory, of approximately 2 Mbytes, that
contains all of the parameters that make up the current instrument
state.

Volatile memory is cleared upon a power cycle of the instrument and,
except as noted, upon instrument preset.

Non-Volatile Memory

This is CMOS read/write memory that is protected by a battery to
provide storage of data when line power to the instrument is turned
off.

Non-volatile memory consists of a block of user-allocated memory and
a block of fixed memory.
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Table 12-1.

Memory Requirements of Calibration and
Memory Trace Arrays

Variable Data Length (Bytes) Approximate Totals
(Bytes)
401 801 1601 pts
pts pts
1 chan 1 2
chan | chans

Calibration
Avrrays

Response N x 6 + 52 25k 5k 10k 19k

Response and |N x 6 x 2 + 52 5k 10k 19k 38k
Isolation

1-Port N x6x 34 52 7Tk 14 k 29 k 58 k

2-Port Nx6x 12+ 52 29 k 58 k 115k | 230k

Interpolated Same as above in addition to
Cal regular cal
Power Meter [NJr ¥ 2 X number of 1k 1.8k | 34k | 6.8k
Cal channelsI) +208
Measurement
Data

Memory Trace |N x 6 + 52 25k | 49k | 9.7k | 19k
Array*
Instrument 3k 3k 3k 3k
State#

N = number of points

* This variable is allocated once per active channel.

T The number of points that was set at the time the cal was turned on.
} If the channels are coupled, this number is always 1. If the channels are
uncoupled, this number refers to the number of channels that have power

meter cal on.

# This value may change with different firmware revisions.
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Conserving Memory

two-port error correction

interpolated error correction

1601 measurement points

using time domain

saving data arrays and graphics with the instrument state
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Preset State

Table 12-2. Preset Conditions

Preset
Conditions

Preset Value

Preset
Conditions

Preset Value

Analyzer Mode

Analyzer Mode

Frequency Offset
Operation
Offset Value

Harmonic
Operation

Stimulus
Conditions

Sweep Type
Display Mode
Trigger Type
External Trigger
Sweep Time
Start Frequency

Frequency Span
(std.)

Frequency Span
(Opt. 006)

Start Time
Time Span
CW Frequency
Source Power

Power Slope

Network Analyzer
Mode

Off

Off

Linear Frequency
Start/Stop
Continuous

Off

100 ms, Auto Mode
30 kHz

2999.97 MHz

5999.97 MHz

0

100 ms

1000 MHz

0 dBm

0 dB/GHz; Off

Start Power
Power Span
Coupled Power
Source Power
Coupled Channels

Coupled Port
Power

Power Range

Number of Points

Frequency List
Frequency List

Edit Mode

Response
Conditions

Parameter

Conversion

Format

Display

—15.0 dBm
25 dB

On

On

On

On

Auto; Range 0
201

Empty
Start/Stop

Number of Points

Channel 1: S11;
Channel 2: 521
Off

Log Magnitude (all
inputs)

Data

12-4
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Table 12-2. Preset Conditions (continued)

Preset
Conditions

Preset Value

Preset
Conditions

Preset Value

Color Selections

Dual Channel
Active Channel
Frequency Blank
Split Display

Intensity

Beeper: Done
Beeper: Warning
D2/D1 to D2
Title

IF Bandwidth

IF Averaging

Factor

Smoothing
Aperture

Phase Offset
Electrical Delay
Scale/Division

Calibration

Correction

Same as before

PRESET
Off

Channel 1
Disabled
On

If set to > 15%,

has no effect. If set
to

< 15% (PRESET

increases
intensity to 15%.
On

off

Off

Channel 1

[hp]

Channel 2
Empty

3000 Hz
16; Off

1% SPAN; Off

0 Degrees
0 ns

10 dB/Division

Off

Calibration Type
Calibration Kit
System Z0

Velocity Factor

Extensions
Port 1
Port 2
Input A
Input B

Chop A and B

FPower Meter
Calibration

Number of
Readings

Power Loss
Correction

Sensor A/B
Interpolated Error
Correction

Markers
(coupled)

Markers 1, 2,3, 4, 5

Last Active Marker
Reference Marker
Marker Mode
Display Markers
Delta Marker Mode

None
7 mm
50 Ohms

1

Ooff
Os
Os

Os

On
Off

Off

Ooff

1 GHz; All Markers
Off

1

None
Continuous
On

Off
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Table 12-2. Preset Conditions (continued)

Preset Preset Value Preset Preset Value
Conditions Conditions
Coupling On Time Domain
Marker Search Off Transform Off
Marker Target —-3dB Transform Type Bandpass
Value
Start Transform —20 nanoseconds
Marker Width -3 dB; Off
Valie Transform Span 40 nanoseconds
Marker Tracking Off Gating Off
Marker Stimulus 0 Hz Gate Shape Normal
Offset Gate Start —10 nanoseconds
Marker Value 0dB CGate Span 20 nanoseconds
Offset
Demodulation Off
Marker Aux Offset |0 Degrees
(Phase) Window Normal
Marker Statistics Off Use Memory Ooff
Polar Marker Lin Mkr
Smith Marker R+jX Mkr System
Parameters
. . HP-IB Addresses Last Active State
Limit Lines
i e HP-1B Mode Last Active State
Limit Lines Off
Focus Last Active State
Limit Testing off
R Clock Time Stamp |On
Limit List Empty
: Preset: Last Selected State
Edit Mode UPp.crfLower Factory/User
Limits
Stimulus Offset 0 Hz
. Copy
Amplitude Offset |0 dB Conflguration
Tamit Type Seping Lang Parallel Port Last Active State
Beep Fail Off Plotter Type Last Active State
Plotter Port Last Active State
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Table 12-2. Preset Conditions (continued)

Preset Preset Value Preset Preset Value
Conditions Conditions
Plotter Baud Rate |Last Active State Sequencing2

Plotter Handshake
HP-IB Address
Printer Type
Printer Port
Printer Baud Rate
Printer Handshake

Printer HP-IB
Address

Disk Save
Configuration

(Define Store)
Data Array
Raw Data Array

Formatted Data
Array

Graphics
Data Only
Directory Size
Save Using
Select Disk

Disk Format

Last Active State
Last Active State
Last Active State
Last Active State
Last Active State
Last Active State

Last Active State

Off
Off
Off

off

Off

Default !

Binary

Internal Memory

LIF

Loop Counter

TTL OoUT

Service Modes
HP-IB Diagnostic
Source Phase Lock
Sampler Correction
Spur Avoidance

Aux Input
Resolution

Analog Bus Node

Plot

Plot Data
Plot Memory
Plot Graticule
Plot Text

Plot Marker
Autofeed

Flot Quadrant
Scale Plot
Plot Speed

High

Off
Loop On
On
On

Low

11 (Aux Input)

On

On

On

On

On

On

Full Page
Full

Fast

1 The directory size is calculated as 0.013% of the floppy disk size (which is &256) or

0.005% of the hard disk size.

2 Pressing preset turns off sequencing modify (edit) mode and stops any running

sequence.
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Table 12-2. Preset Conditions (continued)

Preset Preset Value Preset Preset Value
Conditions Conditions
Pen Number: Ch2 Memory T
Ch1 Data 2
Ch2 Data 3
Ch1l Memory 5 Print
Ch2 Memory 6 Printer Mode Last Active State
Ch1 Graticule |1 Auto-Feed On
Ch2 Graticule |1 Printer Colors
Ch1 Text 7 CH1 Data Magenta
Ch2 Text 7 CH1 Mem Green
Ch1 Marker 7 CH2 Data Blue
Ch2 Marker 7 CH2 Mem Red
Line Type: Graticule Cyan
Ch1l Data 7 Warning Black
Ch2 Data T Text Black
Ch1 Memory 7
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Table 12-2. Preset Conditions

Reference
Format Table Scale
Position Value
Log Magnitude (dB) 10.0 5.0 0.0
Phase (degree) 90.0 5.0 0.0
Group Delay (ns) 10.0 5.0 0.0
Smith Chart 1.00 - 1.0
Polar 1.00 = 1.0
Linear Magnitude 0.1 0.0 0.0
Real 0.2 5.0 0.0
Imaginary 0.2 5.0 0.0
SWR 1.00 0.0 1.0
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Index

1
10 MHz reference adjust, 1-10

A
aborting a print or plot, 4-20
acceptor handshake, 11-7
accessories
measurement, 11-1
accuracy
frequency drift, 5-2
interconnecting cables, 5-1
measurement, 5-1
temperature drift, 5-1
accuracy enhancement
concepts, 6-6/f
what is, 6-6
A channel connector location,
1-4
activating display markers, 2-10
active channel of display, 1-7
active entry area of display, 1-7
AC voltage selector switch, 1-10
adapter kits, 11-1
adjust 10 MHz, 1-10
alternate sweep mode, 6-3
amplifier testing, 6-13/f
parameters, 6-13

amplitude search using markers,

2-11
analyzer display, 1-5
analyzer front panel features,
1-3

analyzer register contents, 4-21
Application and Operation
Concepts, 6-1
applications
amplifier testing, 6-13ff
mixer testing, 6-14ff
RUTO-FERN 4-13
AUTO-FEED use, 4-4
auto sweep time mode
how to set, 5-7
auxiliary input connector
location, 1-10
averaging changes, 5-10
averaging factor
how to widen, 5-8
menu map, 8-1

Avg status notation, 1-6

bandwidth
system:how to widen, 5-8

basic listener, 11-7

basic measurement sequence
and example, 2-3

basic talker, 11-7

battery backup for memory,
12-1

battery life, 4-21

B channel connector location,

1-4
bus line structure
HP-IB, 11-5

Index-1



Cc

C2 status notation, 1-6
cables
HP-IB, 11-2
interconnecting, 5-1
interface, 11-2
test port return, 11-1
calibration
concepts, 6-6ff
in memory, 12-1
power meter, 5-6
calibration arrays
memory requirements, 12-1
calibration kits, 11-1
calibration standards, 5-5
optimizing, 5-5
menu map, 8-2

caution messages
on CRT, 10-1
centronics (parallel) interface,
1-10
channel 1 and 2 ratio
measurement,, 2-8
channel display titling, 2-9
channel power coupling, 6-2
channel stimulus coupling, 6-2
channel viewing, 2-6
chop sweep mode, 6-3
how to activate, 5-9
CMOS memory, 12-1
color printer use, 4-4
concepts
accuracy enhancement, 6-6ff
application and operation,
6-1
calibration, 6-6ff
error correction, 6-6ff
frequency domain, 6-7ff
measurement calibration,
6-61f

system overview, 6-1ff

Index-2

time domain, 6-7ff
conditions for error-correction,
5-3
configuration
plotter, 4-10
configuring
printer, 4-2, 4-10
configuring the analyzer for the
peripheral, 4-8, 11-4
configuring the analyzer for the
printer, 4-2
connector
A channel, 1-4
auxiliary input, 1-10
B channel, 1-4
external am, 1-10
external trigger, 1-10
for external monitor, 1-9
for HP-IB, 1-9
for keyboard, 1-10
limit test, 1-11
parallel (centronics) interface,

1-10
R channel, 1-4
RF OUT , 1-4

serial (RS-232) interface, 1-10
test sequence, 1-10
test set interconnect, 1-11
connector repeatability, 5-1
connectors
rear panel, 1-9
contents of disk file, 4-22
contents of internal memory
registers, 4-21
conversion loss equation, 3-6
conversion loss using the
frequency offset mode,
3-1
menu map, 8-3
correction procedures
use of, 5-3



Cor status notation, 1-6
coupling
channel power, 6-2
channel stimulus, 6-2
crosstalk
reducing, 5-11
CRT display, 1-5
C? status notation, 1-6

D

data and memory viewing, 2-7

data divided by memory, 2-7

data loss of power calibration,
5-6

data retention for internal
memory, 4-21

data storage

types of, 12-1

data trace saved to the display
memory, 2-7

decrease frequency span, 5-7

default file names, 4-22

default line types for plotter,
4-14

default plotting parameters,
4-17

default printing parameters,
4-5

default settings, 12-4

plotter pen numbers, 4-13

defined plotting components,
4-12

defining a plot, 4-12

defining the print, 4-4

definition of front panel keys,
9-1

Del status notation, 1-6

delta (A) markers, 2-10

description of hardkeys and
softkeys, 9-1

device clear, 11-7

disk file contents, 4-22
display functions, 2-6
display information, 1-5
display location, 1-3
display markers activation, 2-10
display memory trace, 2-7
menu map, 8-4
display of analyzer, 1-5
display titling, 2-9
display trace math, 2-8
divide measurement data by
the memory trace, 2-7

drift

frequency, 5-2

temperature, 5-1
dual channel mode, 2-6
dynamic range

increasing, 5-10

entry block location, 1-3
error-correction, 5-1
calibration standards, b-5
error correction
concepts, 6-6ff
error-correction conditions, 5-3
error messages, 10-1
alphabetically listed, 10-1
example procedures, 2-1
external am connector location,
1-10
external monitor connector, 1-9
external trigger connector
location, 1-10
Ext Mon. connector, 1-9
ext status notation, 1-6

E

faster sweep speed, 5-7
features
rear panel, 1-9

Index-3



features of front panel, 1-3
file

saving, 4-21
file contents

floppy disk, 4-22

internal memory registers,

4-21

filenames default, 4-22
floppy disk file contents, 4-22
format area of display, 1-7
menu map, 8-4
frequency domain

concepts, 6-Tff
frequency drift, 5-2
frequency offset mode, 3-2
frequency span

decrease, 5-T
frequency-to-time domain, 6-7
front panel access key for

softkeys, 9-1

front panel featuers, 1-3
front-panel key definitions, 9-1
fuse location, 1-10

G

gating

time domain, 6-12
Gat status notation, 1-6
GPIO interface, 1-10

H

H=2 status notation, 1-6
H=3 status notation, 1-6
hardkey definitions, 9-1
Hld status notation, 1-6
how to
abort a print or plot process,
4-20
activate chop sweep mode,
5-9

activate display markers, 2-10

Index-4

change measurement
averaging, 5-10

change system bandwidth,
5-10

decrease frequency span, 5-7

define line types, 4-14

define the plot, 4-12

define the print, 4-4

divide measurement data by
the memory trace, 2-7

make a basic measurement,
2-3

measure mixers, 3-1

measure swept RF/IF mixers,

3-2

plot one measurement per
page, 4-18

print multiple measurements
per page, 4-6

print one measurement per
page, 4-5

ratio measurements in channel
1 and 2, 2-8

reduce receiver crosstalk,
5-11

reduce receiver noise floor,
5-10

reduce the averaging factor,
5-8

reduce the number of points,
5-8

reduce trace noise, 5-11

reset plotting parameters to
default values, 4-17

reset the printing parameters
to default values, 4-5

save a data trace to the display
memory, 2-7

save an instrument state,
4-23



save measurement results,
4-24
search for maximum
amplitude, 2-11
search for minimum amplitude,
2-11
set auto sweep time mode,
5-7
set the measurement
parameters, 2-4
set the measurement type,
2-4
set the sweep type, 5-9
subtract the memory trace
from the measurement
data trace, 2-8
title the active channel display,
2-9
use delta (A) markers, 2-10
use frequency offset mode,
3-2
view both measurement
channels, 2-6
view the measurement data
and memory trace, 2-7
widen system bandwidth, 5-8
HP 8753D Option 011 display,
1-5
HP 8753D Option 011 front
panel features, 1-3
HP-IB
acceptor handshake, 11-7
analyzer capabilities, 11-7
basic listener, 11-7
basic talker, 11-7
cables, 11-2
device clear, 11-7
parallel poll, 11-7
requirements, 11-6
serial poll, 11-7
source handshake, 11-7

structure, 11-5
HP-IB connector, 1-9

IF bandwidth
how to widen, 5-8
impedance conversion, 11-1
increase test port power, 5-10
increasing dynamic range, 5-10
increasing measurement
accuracy, 5-1
increasing sweep speed, 5-7
information messages, 10-1
instrument state
contents, 4-21
memory requirements, 12-1
saving, 4-21, 4-23
instrument state function block
location, 1-4
instrument state in memory,
12-1
instrument states in memory,
12-1
interconnecting cables, 5-1
interface
cables, 11-2
GPI10, 1-10
parallel, 1-10
RS-232, 1-10
internal memory data retention,
4-21
internal memory register
contents, 4-21

K

keyboard connector, 1-10

keyboards, 11-3

key definitions, 9-1

key menu maps, 8-1

keys referenced to front panel
access key, 9-1
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L

limit test connector location,
1-11

line switch location, 1-3

LIME TYFPE DATH, 4-14

LINE TYPE MEHMORY, 4-14

line types

plotter, 4-14

line voltage selector switch,
1-10

local lockout, 11-7

menu map, 8-5

location

serial (RS-232) interface, 1-10
softkey labels, 1-8

softkeys, 1-3

stimulus function block, 1-3
test sequence connector, 1-10
test set interconnect, 1-11

locations of softkeys, 9-1
loss of power meter calibration

data, 5-6

man status notation, 1-6

MARKER FCTN ) menu map, 8-6

10 MHz reference adjust,
1-10

A channel connector, 1-4

analyzer display, 1-3

auxiliary input connector,
1-10

B channel connector, 1-4

centronics (parallel) interface,
1-10

enfry block, 1-3

external trigger connector,
1-10

fuse, 1-10

instrument state function
block, 1-4

limit test connector, 1-11

line switch, 1-3

line voltage selector switch,
1-10

parallel (centronics) interface,
1-10

pass/fail message, 1-8

preset key, 1-4

probe power source connector,
1-4

R channel connector, 1-4

RS-232 (serial) interface, 1-10

serial number plate, 1-9

Index-6

MARKER ) menu map, 8-6

markers
activating, 2-10
delta (A), 2-10
reference, 2-10
relative mode, 2-10
search for maximum
amplitude, 2-11
search for minimum amplitude,
2-11
searching, 2-11
marker stats, bandwidth on
display, 1-8
marker values area on display,
1-7
math with data traces, 2-8
maximum amplitude search,
2-11
menu map, 8-7
measure
increased accuracy, 5-1
measured inputs of display, 1-7
measurement accuracy
calibration standards, 5-5
connector repeatability, 5-1
error-correction, 5-3
frequency drift, 5-2
increasing, 5-1



interconnecting cables, 5-1
performance verification, 5-2
reference plane and port
extensions, 5-2
temperature drift, 5-1
measurement averaging
changing, 5-10
measurement calibration
concepts, 6-6fF
measurement channel viewing,
2-6
measurement data points
setting, 2-4
measurement error-correction,
5-3
measurement errors
causes of, 6-6
measurement examples, 2-1
_measurement points
how to reduce, 5-8
measurement results
saving, 4-24
measurements
conversion loss for mixers,
3-1
mixer, 3-1
swept RF/IF mixers, 3-2
measurement sequence, 2-3
measurements optimized, 5-1
measurement type
setting, 2-4
MEeImory
battery backup, 12-1
CMOS, 12-1
conserving, 12-3
insufficient, 12-2
non-volatile, 12-1
requirements, 12-1
saving calibration data, 12-1
saving current instrument
state, 12-1

saving instrument states,
12-1
types of, 12-1
volatile, 12-1
memory-intensive operations,
12-3
memory register contents, 4-21
memory trace, 2-7
memory trace arrays
memory requirements, 12-1
menu map
(avg), 8-1
CAL), 8-2
COPY), 8-
DISPLAY
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MARKER FCTN], 8-6
EAS), 8-7

MENU ), 8-8

PRESET), 8-8

SAVE/RECALL ), 8-9

SCALE REF), 8-9

SEQ), 8-10

SYSTEM), 8-11
menu maps, 8-1
menu map, 8-8
message area of display, 1-7
messages

error, 10-1

information, 10-1
minimum amplitude search,

2-11

minimum loss pad, 11-1
mixer measurements, 3-1
mixers

conversion loss using frequency

offset, 3-1
swept RF/IF measurement,
3-2
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mixer testing, 6-14ff
down conversion, 6-15
parameters, 6-14
up conversion, 6-15
mode
auto sweep time, 5-7
frequency offset, 3-2
monitor connector, 1-9
monitors, 11-3
multiple measurements printed,
4-6

N

noise

trace:reducing, 5-11
noise floor

reducing, 5-10
non-volatile memory, 12-1
number of points

how to reduce, 5-8

o)

Ofs status notation, 1-6
Of? status notation, 1-6
operation
of the network analyzer, 6-1ff
operation concepts, 6-1
optimizing calibration standards,
5-5
optimizing measurement results,
5-1
option 010, 6-Tff
outputting measurement results,
4-1
overview
system, 6-1ff

-]

P?,10-20

P1 and P2 on the plotter, 4-15
page halves, 4-6

Index-8

panel
rear, 1-9
panel features
front, 1-3
parallel interface, 1-10
parallel poll, 11-7
parameter default for printing,
4-5
parameters
defaults for plotting, 4-17
pass/fail display location, 1-8
pass fail indicators on display,
1-8
PC? status notation, 1-7
PC status notation, 1-6
P| status notation, 1-7
pen number settings, 4-13
FPEHM HUM DATH, 4-13
FEM HMUM GRATICULE, 4-14

FEM HUM MARKER, 4-14
FEH HUH Ry, 4-14
FEH HUM TEHT, 4-14

performance verification
measurement accuracy, 5-2
peripheral
configurations, 4-2, 4-8, 11-4
peripherals, 11-1
plot
aborting, 4-20
defined boundaries, 4-15
FLOT DETH, 4-12
plot definition, 4-12
FLOT BEAT, 4-12
FLOT MEM, 4-12
FLOT MER, 4-12
plot speed, 4-16
plotter
configuration, 4-10
line types, 4-14
pen number settings, 4-13
plotter P1 and P2, 4-15



plotters, 11-2
FLOT TEXT, 4-12
plotting arrays, 4-12
plotting components defined,
4-12
plotting, printing, and saving,
4-1
plotting start, 4-18
points
data:how to reduce, 5-8
port extensions, 5-2
port power
increasing, 5-10
power
increasing test port, 5-10
power coupling, channel, 6-2
power meter calibration, 5-6
loss of calibration data, 5-6
preset key location, 1-4
menu map, 8-8
preset state, 12-4
print
aborting, 4-20
multiple measurements per
page, 4-6
print definition, 4-4
printer
color, 4-4
configuration, 4-2, 4-10
printer mode, 4-5
printers, 11-2
printing default setting, 4-5
printing, plotting, and saving,
4-1
printing start, 4-5
probe power source connector
location, 1-4
procedure
aborting a print or plot
process, 4-20

activating display markers,
2-10

basic measurement sequence,
2-3

defining line types, 4-14

defining the plot, 4-12

defining the print, 4-4

dividing measurement data
by the memory trace,
2-7

printing multiple
measurements per page,
4-6

printing one measurement
per page, 4-5, 4-18

ratioing measurements in
channel 1 and 2, 2-8

resetting plotting parameters
to default values, 4-17

resetting the printing
parameters to default
values, 4-5

saving a data trace to the
display memory, 2-7

saving an instrument state,
4-23

searching for maximum
amplitude, 2-11

searching for minimum
amplitude, 2-11

setting measurement
parameters, 2-4

setting the measurement type,
2-4

setting up a color printer,
4-4

subtracting memory trace
from measurement data
trace, 2-8

titling the active channel
display, 2-9
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using delta (A) markers, 2-10
viewing both measurement
channels, 2-6
viewing the measurement
data and memory trace,
2-7
P7 status notation, 1-7

range
dynamic:how to increasing,
5-10
time domain, 6-11
ratio measurement in channel
1 and 2, 2-8
R channel connector location,
1-4
rear panel features and
connectors, 1-9
receiver crosstalk
reducing, 5-11
receiver noise floor
reducing, 5-10
reduce averaging factor, 5-8
reduce number of measurement
points, 5-8
reduce receiver noise floor, 5-10
reducing receiver crosstalk, 5-11
reducing trace noise, 5-11
reference (10 MHz) adjust, 1-10
reference level of display, 1-7
reference markers, 2-10
reference plane
extending, 5-2
register contents, 4-21
register data retention, 4-21
relative marker mode, 2-10
remote lockout, 11-7
repeatability
connector, 5-1

Index-10

reset plotting parameters to
default values, 4-17

reset printing parameters, 4-5

results of measurement

saving, 4-24

retention of memory data, 4-21

RF OUT connector, 1-4

RS-232 (serial) interface, 1-10

S

save a data trace to the display
memory, 2-7

menu map, 8-9

saving a file, 4-21

saving, printing, and plotting,
4-1

scale/div. area of display, 1-7

SEALE PLOT, 4-15

menu map, 8-9

searching for values with
markers, 2-11

maximum amplitude, 2-11
minimum amplitude, 2-11

menu map, 8-10

sequence of measurement, 2-3

serial number plate location,
1-9

serial poll, 11-7

serial (RS-232) interface, 1-10

shortened sweep time, 5-7

Smo status notation, 1-7

softkey definitions, 9-1

softkey label location, 1-8

softkey labels of display, 1-8

softkey location, 1-3

softkey locations, 9-1

softkey menu maps, 8-1

softkeys and corresponding front
panel access key, 9-1

source handshake, 11-7

span



frequency:decrease, 5-7
S-parameters, 6-4
speed increased, 5-7
split display, 2-6
standards
calibration, 5-5
starting a plot, 4-18
starting a print, 4-5
start values possible, 1-5
* status notation, 1-7
steps of making a measurement,
2-3
stimulus function block location,
1-3
stopping a print or plot, 4-20
stop values possible, 1-6
storage locations, 4-21
storage mediums, 4-21
storing data
methods of, 12-1
subtract memory trace from the
measurement data trace,
2-8
sweep
how to set auto sweep time,
5-7
how to set chop sweep, 5-9
sweep modes
alternate, 6-3
chop, 6-3
sweep speed increase, 5-7
sweep time
auto, 6-2
manual, 6-2
sweep type
how to set, 5-9
swept RF/IF mixer
measurement, 3-2
system accessories, 11-2
system bandwidth
how to widen, 5-8

SYSTEM ) menu map, 8-11

system overview, 6-1ff

T

temperature drift, 5-1
test port power
increasing, 5-10
test sequence connector location,
1-10
test set interconnect location,
1-11
time domain
bandpass mode, 6-7
concepts, 6-7ff
gating, 6-12
low pass, 6-8
low pass impulse mode, 6-7
low pass step mode, 6-7
range, 6-11
windowing, 6-9
title area of display, 1-7
title the active channel display,
2-9
trace math, 2-8
divide measurement data by
the memory trace, 2-7
trace noise
reducing, 5-11
trace viewing, 2-7
transform
frequency-to-time domain,
6-7
transform modes
time domain bandpass, 6-7
time domain low pass impulse,
6-7
time domain low pass step,
6-7
tri-state drivers, 11-7
type of sweep
how to set, 5-9
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U viewing the measurement data
and memory trace, 2-7

volatile memory, 12-1

V' voltage selector switch, 1-10

verification kit, 11-1

T status notation, 1-7

A w
viewing both measurement
channels, 2-6 widen system bandwidth, 5-8
windowing

time domain, 6-9
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