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Quick Reference Guide Overview

Chapter 1, “HP 8753D Descriptions” describes analyzer features and
functions.

Chapter 2, “Making Measurements” contains step-by-step
procedures for making a basic measurement, and using the display
and marker functions.

Chapter 3, “Making Mixer Measurements” contains a procedure for
making a conversion loss measursment, using the frequency offset
mode.

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

Chapter 5, “Optimizing Measurement Results” describes some
technigues and functions for achieving the best measurcment results.
Chapter 6, “Application and Operation Concepts” contains
information about some of the applications and analyzer operation.
Chapter 7, “Specifications and Measurement Uncertainties” contains
information on the analyzer’s dynamic range and 7 mm test port
performance capabilities.

Chapter 8, “Menu Maps” contains the menus related to all the front
panel keys.

Chapter 8, “Key Definitions” contains a cross reference that shows
softkeys and the corresponding front panel key.

Chapter 10, “Error Messages” contains a table of all the possible
error messages.

Chapter 11, “Compatible Peripherals” contains lists of equipment
that is compatible with the analyzer. Some HP-IB information is
also included.

Chapter 12, “Preset State and Memory Allocation” contains
information on the analyzer internal memory and the analyzer
parameters that correspend to a preset state.

For additional information refer to:

o HP 875310 Network Analyzer Installation and Quick Start Guide
1 HP 753D Network Analyzer User’s Guide
O HP 8753D Network Analyzer Programmer’s Guide



HP 8753D Network Analyzer

Documentation Set

iv

The Installation and Quick Start
Guide familiarizes you with the
HP 8753D 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.

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

The Guick Reference Guide
provides a summary of all
available user features,



The Programmer’s Guide
provides programming
information including: an HP-1B
command reference, an HP-1B
programiming 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 network
analyzer,






HP 8753D Description and Options

Analyzer Description

Combined digital signal processing and microprocessor controls

Direct print or plot output of displayed measurement results, with
a time stamp, to a compatible peripheral with a serial, parallel, or
HP-1B interface.

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

Temperature at 70 °C ... ..l 250 days {0.68 year)
Temperature at 40 °C ... ... ... ........ 1244 days (3.4 years)
Temperature at 25 °C ,......... .. 11904 days (32.6 years) typical

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

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

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

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¥/LEM*,

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

Tuned receiver mode

Reflection and transmissicn measurements in either 50 or 75 ohm
impedance

Receiver/souree frequency offset mode
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u Power meter calibration

Test system automation with the addition of an HP 9000 series 200
or 300 computer

m External keyboard compatibility
LIF/DQOS disk format

Integration of a high capacity micro-floppy disk drive

Internal automation, using test sequencing

A general purpose input/output (GPIO) bus
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Front Panel Features
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Figure 1-1. HP 8753D Front Panel

1. LINE switch. This switch controls ac power to the analyzer. 1 is
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
channel. Then any function you enter applies to this active
channel.
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10.

11.

12.

13,

The ENTRY block. This block inciudes the knob, the step
(D () 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

= lrnut testing

& external source mode

m tuned receiver mode

& frequency offset mode

m test sequence function

» harmonic measurements (option (02)

m time domain transform (option 010)

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

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

PORT 1 and PORT 2. These ports output a signal from the
source and receive input signals from a device under test. PORT
1 allows you to measure 815 and 5;;. PORT 2 allows you to
measure Sq; and Soqp.

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

R CHANNEL connectors. These connectors allow you to apply
an input signal to the analyzer’s R channel, for frequency offset
mode.

Disk drive. This 3.5 inch drive allows you to store and recall
instrument states and measurement results for later analysis.
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Analyzer Display
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Figure 1-2. Analyzer Display (Single Channel, Cartesian Format}

The analyzer display shows various measurement information:
# The grid where the analyzer plots the measurement data.

» The currently selected measurement parameters,

s The measurement data traces.

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

m the starl frequency of the scurce in frequency domain
measurements

& the start time in CW mode {0 seconds) or time domain
measurements

u the lower power value in power sweep

When the stimulus is in center/span mode, the center stimulus
value is shown in this space.
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2. Stimulus stop Value. This value could be any one of the
following:

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

» The stop time in time domain measurements or CW sweeps.
s 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.

3. 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?7 = Stimulus parameters have changed from the
error-corrected state, or interpolated error correction is
on.

C2 = Full two-port error-correction is active when either the

power range for each port is different (uncoupled), or

the I i 1s activated.

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

ext =  Wailting for an external trigger.

Ofs =  Frequency offset mode is on.

Of7 = 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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Hid = Hold sweep.

man = Waiting for manual trigger.

PC =  Power meter calibration is on.

PC? = The analyzer’s source could not be set o the desired
level, following a power meter calibration.

P? =  Source power is unleveled at start or stop of sweep.

P} =  Source power has been automaticaily set to minimum,

due to receiver overload,
PRm = Power range is in manual mode.
Smo = Trace smoothing is on.
tsH =  Indicates that the test set hold mode i1s engaged.

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

1= Fast sweep indicator. This symbol is displayed in the
status notation block when sweep time is less than 1.6
second. When sweep time is greater than 1.0 second,
this symbol moves along the displayed trace.

= Source parameters changed: measured datain 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 [ACTIVE CHANNEL) keys. I 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.
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1.

12.

13.

14.

15.

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

(FORMEAT) key.

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

measurement.

Reference Eevel. This value is the reference line in Cartesian
formats or the outer circle in polar formats, whichever you
gselected 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 measuremment.

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

MKR FCTN) key.

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

Pass Fail. During limit testing, the result will be annunciated
as FASS if the limits are not exceeded, and FAIL if any points
exceed the limits.
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Rear Panel Features and Connectors
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Figure 1-3. HP B753 Rear Panel

1.  Serial manber plate.

2. Ext Mon. Red, green, and blue video output connectors provide
analog red, green, and blue video signals which you can use
to drive an external monitor such as the HP 3571IA/B or
monochrome monitor such as the HP 357T31A/B. You can use
other analog multi-sync monitors if they are compatible with
the analyzer’s 25.5 KHz scan rate and video levels: 1 Vp-p, 0.7
V=white, 0 V=black, —0.3 V 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 antomated 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.

5. RS-232 interface. This connector aliows the analyzer to cutput
to a peripheral with an R5-232 {serial} input.
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16.
11.

12,

13.

14.

15,

18.

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 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 1D5)

16 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 econnector. 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 1s applied to the ALC circuitry of the analyzer’s
source. This input analog signal amplitude modulates the RF
output signai,

EXTERNAL TRIGGER connector. This allows connection of an
external negative-going TTL-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 fow at
the end of a sweep for robotic part handler interface.

LIMIT TEST.
Outputs a T'TL signal of the Hmit test results as follows:

m Pass: TTL high
w Fail: TTL low
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17.

18.

19.

BIAS INFUTS AND FUSES.

These connectors bias devices connected to port 1 and port 2.
The fuses (1 A, 125 V) protect the port 1 and port 2 bias lines.

TEST SET INTERCONNECT. This allows you to connect an
HP 87530 Option 011 analyzer to an HP 85046A/B or 85047A
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. This fan provides forced-air cooling for the analyzer.
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Changes between the HP 8753A/B/C/D

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

Feature 8753A | 87538 | 8753C | 8753D
Fully integrated measurement No No No Yes
system (built-in test set)
Test port power range (dBm) t ¥ 1 410 to

-85

Auto/manual power range No Ne No Yes
selecting
Port power No No No Yes
coupling/uncoupling
Internal disk drive Na No No Yes
Precision frequency reference No No No Yes

{option 1D5)

Frequency range - low end 300 kHz | 300 kHz | 300 kHz | 30 kHz
Ext. freq. range to 6 GHz No Yes Yes Yes
(option 006}

7581 system impedance {option ¥ t t Yes
075)

TRL*/LRM¥* correction No No Ne Yes
Power meter calibration No Yes Yes Yes
Interpolated error correction No Yes Yes Yes
Max. Error corrected 801 1601 1601 1601

measurermernt points

Segmented error correction in No No Yes Yes
freq. list mode

Color CRT No No Yes Yes

Test sequencing No Yes Yes Yes
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Table 1-1.

Comparing the HP 8753 Family of Network Analyzers

{continued)

Feature 8753A | 87538 | 8753C | 8753D
Autormatic sweep time No Yes Yes Yes
External source capability No Yes Yes Yes
Tuned receiver mode No Yes Yes Yes
Printer/plotter buffer No Yes Yes Yes
Harmonic measurements No Yes Yes Yes
{option 002}

Frequency offset mode (mixer No Yes Yes Yes
measurements)
dc bias to test device 1 1 + Yes
Interfaces: RS-232, parallef, No No No Yes
and DIN keyboard
User-defined preset No No No Yes
Nog-volatile memory 16 16 16 312
Kbyses | Kbyies | Kbytes | Kbytes
Dynamic Range
30 kHz to 3 GHz 100dB | 100dB | 100 dB | 110 dB
3 GHz to 6 GHz N/A 80 dB 80 4B | 105 dB
Real time clock No No No Yes

t For this netwoerk analyzer, feature is dependent on the test set being used.

HP 8753D Description and Options
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Making Measurements

Table 2-1. Connector Care Quick Reference

Handling and Storage

Do

Do Not

Keep conneciors 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

i.ook for particles, scratches, and dents

Use a damaged connector - ever

Connector

Cleaning

Bo

Do Not

Try compressed air first
Use isopropyl aleohol

Clean connector threads

Use any sbrasives

Get liguid 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 enly the connector nut

Use a torque wrench for final connect

Apply bending force to connection
Over tighten preliminary connection

Twist or screw any coanection

Tighten wrench past “break” point

Making Measurements 2.1



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.
2. Choose the measurement parameters.

3
4

. Measure the device under test.

Perform and apply the appropriate error-correction.

Output the measurement results.

Basic Measurement Example

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

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

BEVICE UNDER TEST pghilted

Figure 2-1. Basic Measurement Setup

Step 2. Choose the measurement parameters,

2. Press (PRESET) FR

Setting the Frequency Range

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

(CENTER) (/)
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4. To set the span to 30 MHz, press:
(&PaN) (30) (m/w)

Setting the Source Power

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

£

Setting the Measurement

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

HUMEER ]
7. To select the transmission measurement, press:
:

8. To view the data trace, press:
SCALE REF} &

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

9. Refer to the “Optimizing Your Measurement Results” chapter.

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

SAVE RECALL

by

Step 4. Measure the device under test.

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

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

{MARKER) {134) (M/1t)

Step 5. Output the measurement results.

13. To create a hardeopy of the measurement results, press:
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To View Both Measurement Channels

Apr 1981 2278347

DISPLAY CHL Sz log MAG 12 B, REF -50 dB
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Figure 2-2. Dual Channel with Split Display ON
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Figure 2-3,
Dual Channel with Spiit Display OFF
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To Save a Data Trace to the Display Memory
Press s g

To View the Measurement Data and Memory Trace

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

(CISPLAY] MES

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

To Divide Measurement Data by the Memory Trace

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

2. Press (DISPLAY) |

To Subtract the Memory Trace from the Measurement
Data Trace

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

2. Press (DISPLAY) BHEH

=8

To Ratio Measurements in Channel 1 and 2
1. Press (CH 1) (MENU) it
Press (CH 2) (MENU) and enter the same

value that you observed for the channef 1 settmg

3. Press (DISPLAY

o
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To Title the Active Channel Display
1. Press

2. Press |
measurement display.

to access the title menu.

and enter the title you want for your

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

b. Press %

¢. 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 [i

to complete the title entry.

¢OApe 1381 Z2 23:98
CHI £z, fog MAG 1@ 48~ REF ~E5@ dB

YOUR MEASUREMENT TITLE GOE$ RHERY

TITLE

ABCOEFGHI KL?!NCF]{;;;LJUNXY , RLEZHASETED { derRs = Ta, daff
T

vy it}
N s 7
CENTER 185 298 QD0 Mz SPAM S&. 2de 298 MHx
aw000028
Figure 2-4,

Example of a Display Title

To Activate Display Markers
(MARKER) fiHEEER
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Delta Markers
1. Press Al

reference marker.

to make marker 1 a

2. To move marker 1 to any point that you want to reference:

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

: fpe 1981 2203743

CHL Sz, tog MAG 18 d8/ REF -5@ B 2~2.8117 48
. 1B, 395 2de MHz
HREF}
IR
MARKER 2
18| 395 MMz ‘5’{
o

s S
ot

CENTER 134, B8R 206 thiz GPAN 35, BOG 208 MH:
aw800032

Figure 2-5. Marker 1 as the Reference Marker
Searching for the Maximum Amplitude

1. Press [MARKER FCTN ) #iE

2. Press ! 3

Searching for the Minimum Amplitude

1. Press (MARKER FCTN ) 48

2. Press 5f

Making Measurements
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Making Mixer Measurements

Conversion Loss Usmg 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 1s 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.

CONVERS I0K 055

B S
:

POWER LEVEL

H
! i
fratrrafin o tar f1Fw foF 4 10
FREQUENC Y

PP

Figure 3-1.
An Example Spectrum of RF, LO, and IF Signals Present in a
Conversion 1.oss Measurement

Swept RF/IF Mixer Measurements

The HP 8753 allows you to make a swept R¥F/IF conversion loss
measurement, You can make this measurement by using the analyzer’s
frequency offset measurement mode.
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Frequency Offset Mode

This mode of cperation allows you to offset the analyzer’s source by a
fixed value, above or below the HP 8753’s 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 §753, set the desired receiver
frequency and source output power, by pressing:

SaEn}

Ho

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

Note You must activate the frequency offset mode before
you disconnect the R channel jumper.

Caution To prevent connector damage, use an adapter {HP
part number 1250-1462) as a connector saver for R
CHANNEL IN.
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5661084

Figure 3-2. Connections for a Conversion Loss Measurement

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

F"

6. To set the frequency offset mode LO frequency from the analyzer,
press:
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7. 'To select the converter type and a high-side LO measurement
configuration, press:

Notice, in this high-side LO, down conversion configuration,
the HP 8753’s source is actually sweeping backwards, as shown
in Figure 3-3. The measurements set-up diagram 18 shown in
Pigure 3-4.

LG

18W PASS FILTER

==

160 iz 350 550 650 8930 1 GHz $98 1552

Figure 3-3. Diagram of Measurement Frequencies

FREQ OFFS
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s
CONVERTER
AF > w3
i
RE ¢ 4@
stari: 100 MEg
wiEw
slopt 350 wHr MEASUR
start: 950 WMz 10 EASURE
Atopt BB Mz
RET3RN:
FEXSH LO: ¢ COHr
LG POWER: 13 gbm g5 103

Figure 3-4. Measurement Setup from Display
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8. View the conversion loss, shown in Figure 3-5.

9. Scale the data for best vertical resolution.

23 Mar 1994 215 32:46

tHL R \og HAG | 4B/ REF 18 d8

™

SCALE
5 HBrdE
Ofs
Pt B —
e L T o
START 100908 268 Mz ST0P  G5B.00@ 96D MHz

aw(00016
Figure 3-5. Conversion Loss Example Measurement

(output power)
Conversion loss =
{input power)

In this measurement, you set the input power and measured the
output power. Figure 3-5 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 87530 Nelwork
Analyzer User's Guide,
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Printing, Plotting, and Saving
Measurement Results

Printing or Plotting Your Measurement Resuits

If the printing or plotting peripheral is not already connected and
configured, refer to the “Compatibie Peripherals” chapter in the HP
87530 Network Analyzer User’s Guide for procedures.

Defining the Print or Plot

Note The print or plot definition is lost if you cycle the
power. However, you can save the print or plot
definition by saving the instrument state.

If the Peripheral is a Printer

1. Press ;
2. Press

until the correct printer choice appears:

o Choose B % if you are using a black and
white prmter or you want just black and white from a color
printer.

o Choose F - if you are using a color printer.

3. Press Hi until the correct choice appears:

o Choose #§ g af you want to print one measurement
per page.
o Choose & F if you want to print multiple

measurements per page.
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Nole Laser printers and some DesklJet printers do not
begin to print until a full page, or a partial page and
a form feed, have been received.

If You are Using a Color Printer

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 fo 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.

To Reset the Printing Parameters to Default Values
1. Press (COPY) BEFT e e .

Printing Parameter Default
Printer Mode Monochrome
Auto Feed ON

Printer Colors

Channel I Daia Magenta
Channel T Memory Gireen
Channel 2 Data Blue
Channel 2 Memory Red
Graticule Cyan
Warning Black
Text Black
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If the Peripheral is a Plotter
1. Press ]

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

i plots the measurement data trace.

- plots the displayed memory trace.

plots the graticule and the reference line.

I plots the displayed text (marker values and
soﬁi{ey labeis not included).

it plots the displayed markers, and marker values.

T --DATE

oM s ooREy TEXT

MARKER O Syt R mieREr 4wl o rants mal T
?m‘ﬂ_h P g
o L

Cor'

DaTA

GRATICULE ~
REFERENCE LINE

GHE SIAMY LR S100 1506 e pgbia0e

Figure 4-1. Plot Components Available through Definition

3. Press § ¢ until the correct choiee appears:

o Choose AlE [ if you want a “page eject” sent to the
piotter or HPGL compatible printer after each time you press

o Choose #il EE: if you want multiple plots on the

same sheet of paper.

when you

Note The peripheral ignores B
are plotting to a quadrant.

and select the plot element where you want to change
the pen number. For example, A and then modify
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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 4-1.
Default Pen Numbers
and Corresponding Colors

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

TFable 4-2. Defauit Pen Numbers for Plot Elements

Corresponding Key Plot Element Channel | Channel
i 2
Pen Pen
Numbers | Numbers
Measurement Data 2 3
Trace
Displayed Memory 5 6
Trace

Graticule and 1 1
Reference Line

Displayed Text T 7
Displayed Markers 7 T
and Values
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Note You can set all the print elements to black for a plot
ir: black and white.
You must define the pen numbers for each
measurement channel {channel 1 and channel 2).
5. Press filiEE and select each plot element line type that you want to
modify.

o Select LIHE

HEE to modify the line type for the data

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

2 Select

to modify the line type for the

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

Table 4-3. Default Line Types for Plot Elements

Plot Elements Channel 1

Line Type Numbers

Channel 2
Line Type Numbers

Data Trace 7

Memory Trace 7

7

7

- Spegifies dats oniy at the poirts thol are plotled.
T . - .

E— smmunmnan o o e b e 8 1 reitis 3

7 7955360

Figure 4-2. Line Types Available

Note

You should set the parameter between Q and T; a
parameter in this range sets the line type as shown in
Figure 4-2. A parameter in the range of 8 to 10 also
specifies a solid line.

You must define the line types for each measurement
channel (channel 1 and channel 2},
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5. Press * until the selection appears that you want.

o Choose 1 1if you want the normal

scale selection for plotting. This includes space for all display

annotations such as marker values and stimulus values. The
entire analyzer display fits within the defined boundaries of P1 ‘
and P2 on the plotter, while maintaining the exact same aspect

ratic as the display.

o : if you want the outer limits
of the gratzcule to correspond to the defined P1 and P2 scaling
point on the plotter. (Intended for plotting on preprinted
rectangular or polar forms.

pysisT
Figure 4-3. Locations of P1 and P2
7. Press BLE i until the plot speed appears that you want.
o Choose Bi Eriipe for normal plotting.
o Choose | for plotting directly on

transparencxes ‘the slower spee provides a more consistent line
width.

To Reset the Plotting Parameters to Default Values
Press ' '
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Table 4-4, Plotting Parameter Default Values

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

Pen Numbers

Channel 1 Data 2
Channet 2 Data 3
Channel 1 Memory 5
Channel 2 Memory 6
Channel 1 Graticule 1
Channe] 2 Graticule 1
Channel 1 Text 7
Channel 2 Texi 7
Channel 1 Marker 7
Channel 2 Marker T
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Aborting a Print or Plot Process

1. Press the (LOCAL] key.
2. H your peripheral is not responding, press again.

Saving an Instrument State

Places Where You Can Save

m analyzer internal memory
» floppy disk using the analyzer’s internal disk drive
m floppy disk using an external disk drive

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(0-32).

active measurement calibration
displayed memory trace

active power meter calibration
print/plot definitions
measurement parameters

r1 frequency range
z number of points
(1 sweep time

o output power
ul
£

sweep type
measurement type
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Note When the ac line power is switched off, the internal

memory uses a battery, The data retention time with
the 3 V, 1.2 Ah battery is as follows:

Temperature at 70 °C ...... .. 250 days (0.68 year)
Temperature at 40 °C ..., .. 1244 days (3.4 years)
Temperature at 25 °C ..... 11904 days (32.6 years)
typical

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 defanlt name is added to the directory. The
defauit filenames for data only files are DATAnn, 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 Hsted above for internal memory
displayed measurement data trace
displayed user graphics

data only

Caution DO NOT use single-sided floppy disks in the analyzer
disk drive.
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To Save an Instrument State

You can save up to 32 files in the analyzer internal memory. The
number of register files that the analyzer allows you to save depends
on the size of associated error-correction sets, memory traces, and
power meter calibrations. Refer to the “Preset State and Memory
Allocation” chapter for further information.

24 and select one of the storage

2. Press (SAVE RECALL) &

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

Note I you have saved enough files that you have used all
the default names (FILEO - FILEY), you must do one
of the following:

® rename an existing file
m re-gave a file
m delete an existing file
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To Save Measurement Results

Note You can only save measurement data to a disk. The
analyzer internal memory can only store instrument
states and memory traces.

The anaiyzer stores data in arrays along the processing flow of
numerical data, from IF detection to display. These arrays aze points
in the flow path where data is accessible, usually via HP-I1B. You can
choose from three different arrays which vary in modification flexibility
when they’re 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 DATAOD1 to DATAYDI, for channel 1, or DATAOD? to
DATASD2, for channel 2. However, these files are not instrument
states and cannot be recalled.
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Figure 4-4. Data Processing Flow Diagram

1. If you want to title the displayed measurement, refer to “Titling the
Displayed Measurement,” located in the “Printing, Plotting, and
Saving Measurement Hesults” chapter of the HFP 87530 Network
Analyzer User’s Guide.

2. Press
3. Choose one of the following disk drives:

4. Press (SAVE RECALL) &

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

onoaaoia
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Note I you select B , you cannot recall
and display the file conients on the analyzer. This
type of data is intended for computer manipulation.

6. Choose the type of format you want:

o1 Choose
CITIFILE or CAE applications,

o Choose : : 1 for CITIFILE and CAE
applications or when you want to import the information into a
spread sheet format.

7. Press B

! for all applications except

Recalling an Instrument State
1. Press (SAVE RECALL) &

2. Choose from the following storage devices:

3. Press the (J]) repeatedly until the name of the file that you want to
recall is high-lighted.

4. Press
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Optimizing Measurement Results

Increasing Measurement Accuracy

Connector Repeatability

= inspect the connectors

8 clean the connectors

m gauge the connectors

® use correct connection techniques. See chapter 2, Table 2-1.

Interconnecting Cables

m inspect for lossy cables

» inspect for damaged cable connectors

m practice good connector care techniques

m minimize cable position changes between error-correction and
measurements

Temperature Drift

w use a femperature-controlied environment

ensure the temperature stability of the calibration devices

m avoid handling the calibration devices unnecessarily during
calibration

m ensure the ambient temperature is =1° of measurement calibration
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

w perform a meagurement 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 compieting an error-correction
procedure {or when there is no active correction).

Press : - Then
enter the delay to the reference plane.
Tabie 5-1,
Differences between PORT EXTENSIONS and
ELECTRICAL DELAY
Main Effect |The end of a cable becomes the | Compensates for the electrical
test port plane for all length of & cable.
S- ¢ ts.
PATAIELEr MEASUTEINents Set the cable’s electrical length
x } for transmission.
Set the cable’s electrical length
x 2 for reflection
Measurements Al 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.
which S-parameter is computed,
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Measurement Error-Correction

Conditions Where Error-Correction is Suggested

m You are adapting to a different connector type or impedance,
m You are connecting a cable between the test device and an analyzer

test port.
m You are 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 Errar Correction Procedures

Correction Corresponding Errors Standard
Procedure Measurement Corrected Pevices

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 Freguency response | Same as response

isclation insertion loss devices or | plus isolation in plus isolation
reflection of high return | transmission or standard (joad)
loss devices. Not as directivity in
accurate as 1-port or | reflection
2-port correction.

511 1-port Reflection of any Directivity, source |Short and open
one-port device or well | match, frequency and load
terminated two-port response.
device.

S22 I-port Reflection of any Directivity, source § Short and open

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

match, frequency
response.

and load

Falt 2»;)0:11

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
refiection when highest
accuracy Is not
required.

Birectivity,
solation, frequency
response (forward
and reverse)

Thru, reflect, line,
or Hne, 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, full 2-port is
recommended because it is more convenient and more accurate. I 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.
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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)! | Accuracy (dB)2
1 23 +0.7
45 2 64 +0.2
3 85 £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 £

1 Sweep speed appiies to every sweep in continuous correction mode, and to the
first sweep in sample-and-sweep mode. Subsequent sweeps in sample-and-sweep
mode 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.

w If you switch off the analyzer ac power and you
haven’t saved the correction in an internal register.

m If you change the sweep type (linear, log, list,
CW, power} when the power meter correction is
activated.

m If you change the frequency when the sweep type is
in log or list mode.

m If you press (PRESET] and you haven’t saved the
correction in an internal register.
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Increasing Sweep Speed

Decrease the Frequency Span

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

SCALE REF

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

Set the Auto Sweep Time Mode
® Press (MENU) ! 1E @G
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Widen the System Bandwidth

1. Press i
2. Set the IF bandwidth to change the sweep fime.

IF BW | Sweep Time (Ser:c.md.s)1
Full Span | Narrow Sweep
3000 He 0.44 0.18
1000 He 0.5 0.33
360 Hx 0.95 0.76
160 Hz 2.24 2.07
30 Hz 775 7.14
10 Hz 21.93 21.52

1 The listed sweep times correspond to
the analyzer being set to a preset

state for the full span, and 900 MHz
to 1 GHz for the narrow span.

Reduce the Averaging Factor
1. Press

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

Reduce the Number of Measurement Points
1. Press i

2. 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 Fall Span Narrow Span
LIN {LIST/LOG | LIN| LIST
51 0.35 0.57 0.09 0.25
161 .39 0.77 0.12 0.43
201 0.43 1.11 .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 presct state, with a 6
GHz span. A 3 GHz span would have faster
sweep times.

Set the Sweep Type

1. Press f=ih
2. Select the sweep type:

View a Single Measurement Channel

1. Press i

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

Activate Chop Sweep Mode
w Press

|
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Increasing Dynamic Range

Increase the Test Port Input Power

Press (MENU] |
by ()

and enter the new source power level, followed

Caution TEST PORT INPUT DAMAGE LEVEL: +26 dBm

Reduce the Receiver Noise Floor

Change System Bandwidth

Fach tenfold reduction in IF {receiver) bandwidth lowers the noise

floor by 10 dB.

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

Change Measurement Averaging

1. Press
2. Enter a value followed by {x1).

Reducing Trace Noise

Activate Averaging
1. Press
2. Enter a value followed by (x1).
3. Press HAE]
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Change System Bandwidth
1. Press TR BH.
9. Enter the IF bandwidth value that you want, followed by (x1).

Reducing Receiver Crosstalk
Set the alternate sweep, press 1
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Application and Operation Concepts

How the HP 8753D Works

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

m source
& signal-separation devices
m receiver

» display

PHASE (OCK

30wy - _ 35wz
syNtHES12ED po rar sdm | TESTOSET i ve g owe a L

SOURTE
_— A ECEIVER DE5PLAY
[AT YEN

Lo d e

Figure 6-1, Simplified Block Diagram of the Network Analyzer System
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Understanding the power ranges

The built-in synthesized source contains a programmable step
attenuator that allows you to directly and accurately set power levels
in eight different power ranges. Each range has a total span of 25 dB.
The eight ranges cover the instrument’s full operating range from +10
dBm to —85 dBm (see Figure 6-2). A power range can be selected
either manuatly or automatically.

Automatic mode

If you select # I, you can enter any power level
within the total operating range of the instrument and the source
attenuator will automasically switch to the corresponding range.

Manual mode

If yvou select | . you must first manually select the
power range that corresponds to the power level you want to use.
Then press the & softkey and select one of the eight
avallable ranges.

When a calibration is completed and turned on, the power range
selection is switched from auto to manual mode, and PEn appears on
the display.

Note A measurement calibration is valid only for the
power level at which it was performed; but you can
change the power within a range and still maintain
nearly full accuracy.

If you decide to switch power ranges, the calibration
is no longer valid and specified accuracy is forfeited.
However, the analyzer leaves the correction on even
though it’s invalid.

The annotation C7 will be displayed whenever you
change the power after calibration.
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Figure 6-2. Power Range Transitions in the Automatic Mode
Power coupling options

Channel coupling

¥ toggles between coupled and uncoupled
channel power. With the channel power coupled, the power level is the
same on each channel. With the channel power uncoupled, you can set
different power levels for each channel.

Test port coupling

F toggles between coupled and uncoupled
e tes ports coupled, the power level is the same at

test ports.
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each port. With the ports uncoupled, you can set a different power
level at each port.

Channe! stimulus coupling

| togeles the channel coupling of stimulus
values.

In the stimulus coupled mode, both channels have the following
parameters coupled:

m frequency
m number of points

M SOource power

» number of groups

» power slope

n IF bandwidth

W sweep time

= trigger type

m gating parameters

®m sweep type

» harmonic measurement
= power meter calibration

Minimum sweep time
The minimum sweep time is dependent on several factors.

the nwmber of points selected

IF bandwidth

sweep-to-sweep averaging in dual channel display mode
smoothing

lirnit test

error correction

trace math

marker statistics

time domain

type of sweep
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Table 6-1. Minimum Sweep Time (in seconds)

Number of IF Bandwidth
Points
3600 Hez 10060 Hz 300 Hz 10 Hz

i1 (.0055 sec. 0.012 sec. &.037 sec. 1.14 sec.
51 0.0255 sec. 0.064 sec. 3172 sec. 5.30 sec.
101 0.0505 sec. 0.120 sec. £.341 sec. 16.5 sec.
201 0.1005 sec. 0.238 sec. 0.879 sec. 20.9 sec,
401 0.2005 sec. 0.476 sec. 1.355 sec. 41.7 sec.
801 60,4005 sec. 4.951 sec. 2.701 sec. 83.3 sec,
1601 0.8005 sec. 1.901 sec. 3.411 sec. 166.5 sec.

Alternate and Chop Sweep Modes

\ measures only one input per frequency
aweep, in order to reduce spurious signals. Thus, this mode optimizes
the dynamic range.

measures both inputs A and B during each sweep.

To access the # and £
softkeys press (CAL) . Figure 6-3 shows the alterneie sweep mode
(bold trace) overlaying the chop sweep mode in a band-pass filter
measurement. Note the difference in the notse levels between the two
modes.
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Figure 6-3. Alternate and Chop Sweeps Overlaid

Understanding S-parameters

S-parameters (scattering parameters) are a convention used to
characterize the way a device modifies sigral 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 Sq;
identifies the measurement as the complex ratic 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 6-4. S-Parameters of a Two-Port Device
S-parameters are exactly equivalent to the more common description

terms below, requiring only that the measuremenis be taken with all
test device ports properly terminated.

S-Parameter  Definition Test Set Direction
Description
8513 %‘1- ap =0 Input reflection coefficient FWD
Soq %f— ap = 0 Forward gain WD
Sz %JZ- ay =0 Reverse gain REV
Son %2— a; =90 Qutput reflection coefficient REV
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What is Measurement Calibration?

Measurement calihration is an accuracy enhancement procedure

that effectively removes the system errors that cause uncertainty in
measuring a test device. It 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
assoclated 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 fest 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 systemn cannot reasure and correct for the non-repeatable
random and drift errors. These errors affect both reflection and
¢ransmission 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 only)

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.

Time domain low pass

This mode is used to simulate a traditional time domain reflectometry
(TDR) measurement. It provides information to determine the type of
discontinuity (resistive, capacitive, or inductive) that is present.
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Table 6-2.
Minimum Frequency Ranges for Time Domain Low Pass

Number of | Minimum Frequency Range
Points
3 30 ke to £.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 12.63 MHz
801 30 kHz to 24.03 MHz
1601 30 kHz to 48.03 MHz

Time domain concepts

Windowing

u 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).

Wl\‘bCM‘Nu

%“‘? ﬁ(f\ TMPLESE WIDTH
'!TM:;

SDELOBES rasEad

AMPLITUDE

Figure 6-5. Impulse Width, Sidelobes, and Windowing

m 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 (SYSTEM) T § A
ment is presented that allows the selection of three window types (see
Table 8-3).
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Table 6-3.

Impuise Width, Sidelobe Level, and Windowing Values

Window Impulse Low Pass Step Step
Type Sidelobe Impulse Sidelobe Rise Time
Level Width {50%) Level (10 - 90%)
Minimurm -13 4B 0.60/Treqg —-21 dB 0.45/Freq
Span Span
Narmal —44 dB .98 /Freg —60 dB ©.99/Freq
Span Span
Maximum -75 dB 1.38/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,
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Figure 6-6.

pabesd

The Effects of Windowing on the Time Domain Responses of a Short

Gating

Circuit

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

transformed back to the frequency domain.
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Figure 6-7. Sequence of Steps in Gating Operation
Selecting gate shape. Each gate has a different passband flatness,
cutoff rate, and sidelobe levels.

Table 6-4. Gate Characteristics

Gate Passhand Sidelobe Cutoff Minimum
Shape Ripple Levels i me Gate Span
Gate Span +0.10 dB —48 dB 1.4/Freq Span | 2.8/Freg Span
Miniraum _
Normal +0.01 dB —88 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 4B -0 4B 12.7/Freq 25.4/Freq
Span Span
Amplifier Testing

Amplifier parameters

The HP 8753D allows you to measure the transmission and reflection
characteristics of many amplifiers and active devices. You can measure
scalar
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Figure 6-8. Amplifier Parameters

Mixer Testing

Mixer parameters that you can measure

COMVERSIOR LOSS AF FEIDTHRY
CONVERSION COMPRESSKIN - PHASE LxageamiTy
i DESTHSITIANH CROUP DELAY {COMPARED 10 RESERERGE}

e P mosTon
PETGAN 1085
£

Figure 6-8. Mixer Parameters

Fg8tend

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

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

s 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, inciuding LO to
RF isolation and LO to IF isolation.
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Up-conversion and down-conversion definition

When you choose between BE and B i the frequency
offset menus, the analyzer determines which direction the internal
source must sweep in order to achieve the requested IF frequency.
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Figure 6-10. Examples of Up Converters and Down Converters
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7

Specifications and Measurement
Uncertainties

Dynamic Range

The spectfications described in the table below apply to transmission
measurements using 10 Hz 1F BW and full 2-port correction. Dynamic
range is limited by the maximum test port power and the receiver’s
noise floor.

Table 7-1.
DYNAMIC RANGE
Frequency Range Dynamic Range
36 kHz to 300 kHz 100 dB"
300 kHz to 1.3 GHz 110 apt §
1.3 GHz to 3 GHz 110 4Bt
3 GHz to 8 GHz 105 dB

* 80 dB, 30 kHsz to 50 kHz
t 160 @B, 300 kHz to 18 MHz, due to fixed spurs

t 105 ¢B, option 075
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HP 8753D Network Analyzer Specifications

HP 8753D (5011) with 7 mm Test Ports

The following specifications describe the system performance of the
HP 8753D network analyzer. The system hardware includes the
following:

OPtIOMST . ..\ oot e 006
Calibration kit:. .. ... o HP 850318
Cablest . e HP 118570

Measurement Port Characteristics

The following tables describe the measurement port characteristics for
both corrected and uncorrected HP 87531 network analyzers.

Table 7-2.
MEASUREMENT PORT CHARACTERISTICS (CORRECTED)*
Frequency Range
30 kHz 300 kHz 1.8 GHz 3 GHz
to to to to

300 xHz! 1.3 GHz 3 GHz 6 GHz

Directivity 55 4B 55 dB 51 dB 16 4B

Source match b5 ¢B 51 dB 49 4B 43 4B

Load match 55 dB8 55 dB 51 4B 46 dB
Reflection tracking +0.001 ¢B 40.001 B +0.005 dB +0.020 4B
Transmission tracking 4+06.668 48 +0.006 dB 40.009 dB £0.021 dB

* These characteristics apply for an environmental temperature of 25 & 5 °C,
with less than 1 °C deviation from the calibration femperature.

1 Typical Performance
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Table 7-3.

MEASUREMENT PORT CHARACTERISTICS

(UNCORRECTED)”
Freguency HRange
30 kH=z 800 kHz 1.8 GHz 3 GHz
to to to to
300 kHz! 1.3 GHz 3 Gz GHz
Directivity 20 an!t 35 dB 30 AR 25 dB
Source match 18 ap$ 18 dB 16 dB 14 4B
Load match 26 aBt 1% 4B 16 dB 14 a8
Heflection tracking +2.6 ¢8 #1.5 dB +1.5 dB +2.5 ¢B8
Transmission tracking +2.0 dB +1.5 dB +1.5 dB +2.5 dB
Crosstalk 160 dB 100 dB 100 dB 90 4B

¥ Applies at 25 £5 °C

i Typical

§ 15 4B, 30 ¥Ha to 50 kHz
{10 4B, 30 kHz to 50 kHz
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Transmission Measurement Uncertainties

521 MAGNITUDE UNCERTHINTY
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Reflection Measurement Uncertainties

S11 MRGNITUDE UNCERTHINTY
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Front Panel Connectors

Connector Type ... .. i i e 7 mm precision
Impedance .. ... ...t 50 ohms (nominal)
Connector Conductor Depth .. ........ ... ... 0.000 to 0.003 n.

Environmental Characteristics

Operating Conditions

Operating Temperatre .. .. ...........ooooiiiiiiiiin o, 0°tohb°C
Error-Corrected Temperature Range........... +1 °C of calibration
temperature

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

Non-Operating Storage Conditions

Temperatlile ..ot e —40°C to +70 °C
Huomidity............. 0 to 90% relative at -+65 °C (non-condensing)
Altitude . ..o o 0 to 15,240 meters (50,000 feet)

7-6 Specifications and Measurement Unceriainties



Menu Maps

AYERAG NG
ALSTART
AVERAG | 1
FAGION

AVE 1
et

SMASTHIRG
APERTURE

SHOOTHLNG
an CFF

pe812e

Menu Maps 8-1



Like

e

)

i o

w
[ 1

ans
ol

gy
i

i

ath

* P au
e
T

ey

8-2 Menu Maps




% - LEFT
UPPER
- - LEFT
® - LOWER
X REGHT
- uePER

= RIGHT
X LOWER
®OFULL
X PAGE

SEFINE PLOY DEFINE PLOT MOHE DEF IHE FLOT WDRLC
Liras Ve RE
FLOT DATA PES Nk LINE FYPE
GOPY ON of f DATA BATA
FLAT MEL PEN MUM ML TYFE
= O atf HEMORY NEMGRY
PLOY GRAT ot NUM SCALE BLOT
on ot GRATLCLLE 1
o v O] TE FEN_tlul SPEE
e ¥ Tt 1Hir Lot SERER
B8 HE FLOT MKR PEN Nuk
MONOCEROIE GH oft MASKER
ANIGZFESD DEEALLT
PLOT Ch eft PLOT SETIP
PRINTER
Fofar FEED MORE ™ HaRe
PLOTTER :
chOITER RETURN RETURK RETURN
SEL QLAD
4]
BEF 1NE
BL.0T
BEF INE
sRINT
. DEF SNE PRINT PRINT COLORS
LIST [ LIST WEWU HERY MERL SOLORS MENU
I PRINT:
VALUES MORACHROME oHT BATA |, W TE
OF FARMS E .
(MKRS i) LoLos ot e Sy an
PAGE AUT%;?E*%? K D»:\TJ; MAGENTA
PRINT CHZ MEM i
PRINT AL caLoRs ol o
MT AL Te
MENCCHROME GRAY EuéLF—J YELLOW
PAINT | L - R
OB HROME P ) WRRN NG GREEM
sLat "rr—:[xg RED
RESTORE -
DIEPLAY RETURM RETURY BLACH
pgtddd
. »,

Menu Maps 8-3



pISPLAY B15PLAY MORE ADJEST DISPLAY uGDIFY COLORS COLGR ADJUSY
MERL RERU LENE piath MR
] DUAL CHAm SPLIT D158 ST e daTa
tal on OFF oH arg| R TERSITY LIt TINT
DISPLAT: BEEP_ DOKE EACKSTOURD
0ATA ol art INTENTITY ot M BRIGRYNESS
BEER wARN WMODIFY . THZ DATA |
MEMOFRY on OFF £0L085 o I TR EY COLOR
BATA AND apaysT DEFANLT G2 WEM
MEMCRY DiSPLAY CALORS REF LidE
GRATICLE £ RESEF
DATASMEN TITeE texy B COLER
£2/01 0 DT SAVE .
LATA-LEM an OFF COLORS WARH {55
DAT A FREGUENSY REGALL [
MEMORY BLANMC COLORS =
UL T S——r RETURN fetums | RETURK RETURN
TETLE T1TLE WORE
WENT VERD
SELECT ACT IVE
—* {ETTER e TRY
ALTEVE MWR
SRACE WAGH) TUGE
BACK Ly TEST
SPACE RESULY
LooR
MEWL 1 8E COUNTER
FORM FLED T
ERASE
TITLE
oNE RETURN
FaBd
\.
-
FSRMAT FORNAT WDRE
wine HER
FORMAY i—wvn LOG WAG REAL
PHASE MRl NART
DELAY
ST
SHART
POLAR
LIt Mke
swr
MORE RETURN
refi7e
\,

8-4 WMenu Maps




~
HE- ADGRESS
A Ve pLotice Bok:
SYSTEM APDRESS: .
CONTROLLER B753 PLTR TYPE
TALKER/ PLOTTER .
LISTERER ooRY PutR FoRr
USE PASS PRINFER
COWTROL SORT PARALLEL
seT o ADDRESS:
ADDRESSES e
PARALLEL ADERESS:
3 COMTROLLER
HE-1B 01 AG ADTRESS : pLOTIER
or OFF P IR/ 1B BAUD RATE
BISK UH3T PUWER MRS R
RUMBER A X T CHTRL
VAL
HUMBE RETUAN RETURK
PRINTER PORT
MEHL
PRNTR TYPE
BRIIR PORT
HEH
PARALLEL
SER AL
-,
PRINTES
BAUD RATE
X1 E CNYRL
T3
RETURK
PgEI0G
. y,

Menu Maps 8-5




HARKER
HODE
HEND

FOLAR
MARER
MEsR:

SMITH
el

AR

4

ALL:
aFF

A RODE

DELTA
MARKER
HETH

MEHLY
MR ZERT

HARKER
MEOE MENL

MARHERS:
B3ISCRETE
CONT [MIGUS

ISP MKRS
aM aff
MARKERS :
COUPLEL)

UREOUPLED

POLAR MKR
MERL [

St TH WKR
MERLU §

LEN MER

LOG

Re/Im WKR

Logalay)

KR

[MEE
LOG #KR
Re/tm KR
Rt (% MKR

G4 FHMKR

RITURR

MARKER
LFFSET
WES

AREF=1
L REFw2
L REF=3
PAREFad

AREF=J
FINED MRR

LMOCE OFF
FIXED_MKR

RETURN

POS{TION i

FIXED MR
ST It us
FIXED MKR
NMALUE
FIRED MRR
AL VAEUE

RETURN

pabi28d

MARKESR FUNETION
(30

MARKER STARCH
HENE

TARGET
MERL

( MARKER

FCTN
—

MEARICE R
ETART
MARKER -
sTOP

MARKE Rt
CENTER

MARMER -
SEAN
MARKER 3
REFERENCT

MARKE R
DELAY

STATS
&7 OFF

WKR SEARCH |
o™

SEARCH:
OFF
Max
il

TARGET

WIDTH
WALGE

wiDTHS
on OFF

TRACK I %G
on OFF

RETURN

-

TARGET

SEARCR
LEFT

SEARCH
2iGHT

RETURN

peBzed

-6 Menu Maps




SErpaeTER SRS IoN T PoRTs
[ hees S ot e
Patet ziait 8/
TrangiREY ;
STE LafR} 2314 qus A
Rat|iREY
$27 }B/R} Vet A
Al OG EMN i
Jraas kA ¥:trens 5
15 ®
comversonl gl resToeRy
L S T
H
b
aehfid
7
N
ST RS g 8 POKER RANGES FOWER RANGES WORE
UE sl ra) g ) MER
PWR RAMGE RANGE © RAKGE &
MENU PUALE ! AUTD rran “15 m"Em w75 Y3 50
=4 b BANGE | RANGE T
T T AARAES -85 16 6 -8 16 60
TRIGGER RANGE 2
NEN: SLopE ~38 10 ~10
WUMRER OF sLOPE RANGE 3
FOINTS ont ot f 48 70 ~20
MEASURE SOURCE YR RANGE 4
RESTART ON oft ~§8 TQ -390
COUFLED CH CHAR PWR RANODE &
it LEOUPLED T et
: BHEYI0US
oW SREQ P s [ SANBES
Y
SWRER YTRE
HER RETURN RE TuRn
TRIGEER SWEEe TYPE EDIT LIST £OIT SUBSWEEP | SINGLE/ALL SEGMENT
WMER AENL WENU MEHU MIHE
oD Lo Fres U SEGMERT : SINGLT SEG
L ; sTarT SWEEP
st . ML SECS
siaee LOC FHEG stop e
RUMBER OF <
e e LEST FREQ 01T GENTER
— FOWER
GOTIMUOUS v DELETT SoAN
TROBOER: o . o HOMOER oF
RIG OFF Teug oINS
EXT TR1G CLEAR
O SHEER 15T SIEP S
£x7 TR D17 5
o PaIsT Ciar ™ ow FrEQ
RANLA, THO . i "
&5 PO INT RETURN T DOKE BOHE RETURN
paBsd
v

Menu Maps 8-7




p
PRESET
FACTORY
vete FECRREY
\
7
SAVE/RETALL ¢ one S BEGML KEYS e FiLE
ien G oo VES iy
SAVE STATE RECALL FELECT
nA‘“o:"g%T REGH LETTER
RE~SAVE Riw ARRAY
STATE o eff
BEF ENE FORMAT ARY P
DISH-SAVE on off SPAGE
(——- REEALL arapHICS >
Fai ,,
SAVE /RECALL n oot -
H REGALL KEYS | OATA DMLY
ME an ! f
KECALL KEYS [
on OFF BIMaRY
£ie
UTFLITIES asile
seLEeY | VE SRECALL
515K RETURM SAVE /8 e amHE
i
b
FRE UTIATIES FoRRAT 9133
24 ey
|
¢ FORRAT
e ] 3 J INT MERGRY
FORMAT
ENT REGK
FORMAT
EXT DiSK
7
FALENAME
Fitka BIRECTORY
S1ZE (LiF}
FORMAT Fﬂmf’;}l
SELECT DISH Disx "
HENU 15 TATE i
CONTERTS tas
INTERHAL
WEROTT RE RN RETURN
INFERNAL
DI SK
EXTERMAL
i GouEIGURE EXY ik
A | GRE
EXT DiSK H ADDRESS:
B8
GESK LMY
HUMEER
VOLUME
HEHBER
f—
1 DDES HOT APPEAR DURING SEQUENCE MODIFICATION, RETURN
2 ONLY APPEANS OURIMG SSOUENCE MOSIRCATION.
RETURS p4E3ad
\,

8-8 Menu Maps




SCALE/REF
ME MU

SCALE | auto SEMLE
SCALE/DIY
REFERENGE
20517108
REFERSHCE
VALDE
WA E R
RIFEREMLE
MATHE A
DELAY
ELECTR:CAL
BELAY
PHASE
oFFSEE paBad
SEQUENS 46 MEWMOHTE 58 T 10 STL ouT
NEAU e BT =t
ZOHTIRUE SEQUENCE % . T QU
SEAUENCE srar T et weigi
po SEQUENCE 2 PARALLEL ITL QUT
SEQUENCE sEGZ QUT AL LoW
GESUR SEQUENCE 2 AL END SWEER
i BEGY N HEGH PULSE
REW SEQ/ SEGUENCE 4 " E4O SWEER
SEQ  lmm] MODIFY SEC sEas CLERR BT Lo¥ PULSE
DOME S5EQ SEQUENCE & PAfALL 1N
o LEY 3608 51T HoHBER
. SEGUENCE § PARALL 1N
Lo ot ]
SEEC AL [
FUNCT [0%5. # BT L
HORE RETURN RETURN RETURN
SEQUESC NG SEQUENC G

SPECTAL FURCT M
HENTT

DECISE O WAK FIGE
HEH

HEVe A0 EFY SEG
u;Né

DECIFEON IF LY SEQUENCE ¢
AR NG TEET PAST TEQY
PERIPHERAL PFOLIWET BEQUENCE
HPLB ADDR ST FArL Sear
TITiE 10 (g SECUEINGE 3
FERIPHERKL COURTER sEas
- HCR Loog SEQENGE 4
whT & CoWaER SEH
BECR P seauENgE §
PalsE EOURTER 5505
MARKER-» I 1oop SEGUENCE 5
v LN RO B
1 Loof PausE 73
MRE =y COUNTEREC SELECT
REFLRN RE FURH RE Ty
SEGUENG s
HOE MORE SPECTAL FUNCTHIN
WNCHE MEMiH
STORE SEQ ENET
o 0iSk BEer
10a0 SEQ Ti7lE 1O
FRG I SK PRINTER
DU EATE i ro
sECuEheE P TR R
- et | L show
SEUERCE NERUS
TIVLE
SEQUEREE ASSERT SRG
CLEAR 8 MR G
SEOUENCE TG TITLE
Tine To
MEMOR Y
RETURN RETURN

LR

Menu Maps 8-8




it o
Lt Galrs
o) S i
Y 4 " e
LD SEGHENT W
=T TEST R A
M STHARGE
seEp Fait vemgR
an OFF SR o LIMIT
2
DEeEI a7t
Kbt .
Lowir 1S
LT LN
| DEFSETS
RETLAN
orFser BALZIFY OATE
Dasrs [r— wopor B o3
e 247 L
FaT smamrap | a7t WHAPE
wFIEF s AT
\ se1 erEo
S e wioe
" LW pass i
‘:a;&(&? ety A | A HOARAL
oo =] s R cenew i
TIE STAMR ey bekgp: sean
gkt
P st aw s rune
NLY APPEARS (M WSTIUNENTS soent ey sare |
pertip i A b el st
0. grer ABVEARS C IMSERLMESS <1 - RETURS fETUAN [ PETLRM
EGUIPPED WiTh 0T 0w 022, oo
Iy o
B cat i
st
ES'!S?EN ser cLeek s [
P
, TR BECOME
TN
[T — i s
. o
HOVE & i
st
[T p— Rt
1MSIRAERT
W
SEAVISE e S SERVCE SUA0E .
TR Wt
Pt
WETwoR
s vzER
Ext soymoe
_— itz
£XT Souvcr
iz
TUNED
ACos sER
rarg pres
WENY
VEEW
" 3 WEASURE H
aETumR AL ¢ estuss |
hresensoinsd paB3id

8-10 Menu Maps




Key Definitions

Softkey Locations

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

Softkey Front-Panel
Access Key
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Table 8-1, Softkey Locations {continued)

Softkey

Front-Panel
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Table 8-1. Softkey Locations (continued)

Softkey
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Table 9-1. Softkey Locations (continued)

Softkey

Front-Panel
Access Key
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Table 9-1. Softkey Locations {continued)

Softkey Front-Panel
Access Key
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Table %-1. Softkey Locations (continued)

Softkey Front-Panel
Access Key
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Table 9-1. Softkey Locations (continued)

Softkey Front-Panel
Access Key
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Table 9-1. Softkey Locations {continued)

Softkey Front-Panel
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Table 9-1. Softkey Locations (continued)

Softkey Front-Panel
Access Key
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COPY
(SYSTEM
SYSTEM]
SYSTEM ]

8]

[ ) nl {o] {o] o) {0} [o
3 E 3 [ Bl B [ [ & 26 [ F B B
Xz 9 1791 =] |= zl 4 it I DT 0 I O U
2l E - JEEEEE R 4 W&
= ) = =

AL

M
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Table 9-1. Softkey Locations (continued)

Softkey

Front-Panel
Access Key

MARKER
SEQ
DISPLAY

%]

A

-

AL
SYSTEM
SYSTEM
SYSTEM
MENU
SYSTEM
MARKER FCTN
SEQ
MARKER FCTN
SCALE REF
SYSTEM
MARKER FCTN
SCALE REF
MARKER FCTN
MARKER FCTN
SYSTEM
MARKER FCTN
MARKER
MARKER
MARKER

MARKER

MARKER
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Table 9-1.

Softkey Locations (continued)

Softkey

Front-Panel
Access Key

MARKER)
MARKER |
MARKER)
MARKER
MARKER FCTN)
A

-

MENU
[DISPLAY
SYSTEM j
MARKER FCTN ;
SYSTEM }

A
MARKER FCTN
MARKER }

]

A
DISPLAY.

(o)

; wl [l fo I I
™
T
<

A

bl

DISPLAY ]
SYSTEM
MENU

MENU }

e

A

F=

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

Softkey

Front-Panel
Access Key

%}

—F e et o) {0 (O 5 (O
O 1O 1] Iz = I
Al ol Wl e =) 1y -] e
> >
2t 12

O

A

-

A

A

SE
SEQ
SEQ
SE

(%3]
rrt

Q

)
m
L8

o] {o] o] ol [o
ol 12! 1] 19} I
O lel (ol v 1T O
< 1<) <] <=

FORMAT
SYSTEM
SCALE REF
COPY
COPY
COPY
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Table 9-1. Softkey Locations (continued}

Softkey Front-Panel
Access Key

{copPY])
COPY

COPY ]}
LOCAL j
COPY}
OCAL
LOCAL

MARKER ]
AL

<t 1E =) |m II QIR ]
a2 = iE 2l s '_g
pact I Fond B Ut I o =

. »

la

AL}

MENU |
{MENU J

COPY |
COPY

Y ‘¢l IO m
o] ol I o] o]
o] mi jm (@]
< wi {n >
53] M fond
=] {4 .

COPY
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Tabie 9-1. Softkey Locations {continued)

Front-Panel
Access Key

E

s

COPY

= {=] {r —1 fw
(ol I Lo ]l [w] o]
of {0 D &
LIl A P >
] {~ |~ ~

(@]
I
=

MENU

Of (O
P>
~ i

MEAS
MARKER
MENU
MENU
MENU

MENU

MENLU

MERNU

SAVE /RECALL
MARKER
FORMAT
DISPLAY
SAVE /RECALL

= =
m m
pd =
< s

SAVE /RECALL
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Tabie 9-1. Softkey Locations {continued)

Softkey Front-Panel
Access Key

SAVE/RECALL ]
SAVE/RECALL
[ SAVE /RECALL
SAVE/RECALL
SAVE /RECALL ;
SAVE/RECALL
SAVE/RECALL

SCALE REF ]

SCALE REF)
MEAS 3
MEAS

AL

Al
SAVE/RECALL

DISPLAY

O
PAR PR e R EA N N D
= {1 ) ) ]

o [0} [o] [of o ol fo

™

A
A

O
[

SYSTEM}
SYSTEM

[a)
<O
<
<
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Table 9-1. Softkey Locations {continued)

Softkey

Front-Panel
Access Key

A

P

A
AL
A

=

A

~

CAL

CAL

g

) o) ) {8 o nl {0

2 2@

r—% ~ }wm"{"'g

S 7 5| &
< £

A

fore

SAVE /RECALL
SCALE REF
COPY
MARKER FCTHN
MARKER FCTN
MARKER FCTN
MARKER FCTN
MARKER FCTN
SYSTEM

0

Al
SYSTEM
MENU
MENU
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Table 9-1. Softkey Locations (¢ontinued)

Softkey Front-Panel
Access Key

EQ

m
Is]

nl [ (&3 fl (o) [ | w) @] o] @) (o) (2] (=
b B A I o NRERE
IR R Rl N R & R - 218 |
m] |l Im) |m o SHRE
SR EIREIRE

£
EQ
E
EQ

[»

w
O

o

EQ

SYSTEM
SYSTEM
SYSTEM)

O

AL

(o)
o
-

UMENU
SYSTEM
MENLU
CA

s

MENU

MENU
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Table 9-1. Softkey Locations (continued)

Seftkey Front-Panel
Access Key

SYSTEM

FORMAT

MARKER
VG

AVG

MENU

MENU

Fal

w P
.-< l'

v

—

m

=

SE
CAL

>

DISPLAY
A

Oy
™

MARKER FCTN
CA

0
>
Izt B [l

IR
_.i
i
ES

[

A

o

MENL
SYSTEM
SYSTEM
SEQ
SYSTEM
MENU
MENU

FORMAT
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Table 8-1. Softkey Locations {continued)

Softkey Front-Panel
Access Key

A

MARKER FCTN
AL

Al
DISPLAY

A

—

wl {n] ] {iH e g g B 3% BN
< <l {5 5 ol 12 [o
o B E : =
m F¥1.< v ™ —
= =Z

DISPLAY
DISPLAY )
SEQ

SE

Es)

SEQ

[
I
£

2 = _

me {m

ol 1> :
ni {n o "

SEQ

MARKER FCTN

(&)

AL

SYSTEM ]
SYSTEM
CALj
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Table 9-1. Softkey Locations (continuedl)

Softkey Front-Panel
Access Key

MENU
MENU

A

-

w
mj {m

o] ] [nf juns pn 7} wi ] I
o L ) LI | [ ] | 4
= m| {~=] Im| ]mi im m

| W |Z] 1Z} 2 g

MARKER

A

4]

AL
A

—

SYSTEM

SAVE /RECALL
SE

fe]

DISPLAY
COPY
A

-

SYSTEM

MARKER FCTN

MARKER FCTN
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Table §-1. Softkey Locations (continued]

Softkey Front-Panel
Access Key

SYSTEM
SYSTEM
SYSTEM
SYSTEM

MEAS
MEAS
MEAS§
(UMEAS |

g
[
()]
Is
—
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10

Error Messages

Error Messages in Numerical Order

Refer to the alphabetical listing for explanations and suggestions for
solving the problems.

Error Messages 10-1



Error
Number

Error

QPTIONAL FUNCTION; NOT INSTALLED

INVALID KEY

CORRECTION CONSTANTS NOT STORED

PHASE LOCK CAL FAILED

NO IF FOUND: CHECK R INPUT LEVEL

POSSIBLE FALSE LOCK

NO PHASE LOCK: CHECK R INPUT LEVEL

PHASE LOCK LOST

WO |~ e o [ (W i

LIST TABLE EMPTY

it
=]

CONTINUQUS SWITCHING NOT ALLOWED

vt
[y

SWEEP TIME INCREASED

oy
b2

SWEEP TIME TOO FAST

oy
W

AVERAGING INVALID ON NON-RATIO MEASURE

ot
-

FUNCTION NOT VALID

[y
wn

NO MARKER DELTA - SPAN NOT SET

P
o)

TRANSFORM, GATE NOT ALLOWED

[
~1

DEMODULATION NOT VALID

ok
]

LOW PASS MODE NOT ALLOWED

el
g

POWER SUPPLY HOT!

b
b2

POWER SUPPLY SHUT DOWN!

™~
L0

PROBE POWER SHUT DOWN!

]
b

PRINTER: not on, not connect, wrong addrs

e
(4]

PRINT ABORTED

)
o

PLOTTER: not on, not connect, wrong addrs

¥
~3

PLOT ABORTED

)
=4

PLOTTER NOT READY-PINCH WHEELS UP

30

REQUESTED DATA NOT CURRENTLY AVAILABLE

ADDRESSED TO TALK WITH NOTHING TO SAY
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Error
Number

Exror

32

WRITE ATTEMPTED WITHOUT SELECTING INPUT TYPE

33

SYNTAX ERROR

34

BLOCK INPUT ERROR

BLOCK INPUT LENGTH ERROR

36

SYST CTRL OR PASS CTRL IN LOCAL MENU

37

CAN'T CHANGE-ANOTHER CONTROLLER ON BUS

38

DISK: not on, not connected, wrong addrs

3¢

DISK HARDWARE PROBLEM

40

DISK MEDIUM NOT INITIALIZED

41

NO DISK MEDIUM IN DRIVE

42

FIRST CHARACTER MUST BE A LETTER

43

ONLY LETTERS AND NUMBERS ARE ALLOWED

44

NOT ENOUGH SPACE ON DISK FOR STCRE

NO FILE(S) FOUND ON DISK

46

ILLEGAL UNIT OR VOLUME NUMBER

47

INITIALIZATION FAILED

48

DISK IS WRITE PROTECTED

49

DiSK WEAR-REPLACE DISK SOON

50

TOO MANY SEGMENTS OR POINTS

5]

INSUFFICIENT MEMORY

52

SYSTEM IS NOT IN REMOTE

54

NG VALID MEMORY TRACE

55

NO VALID STATE IN REGISTER

56

INSTRUMENT STATE MEMORY CLEARED

57

OVERLOAD ON INPUT R, POWER REDUCED

58

OVERLOAD ON INPUT A, PGWER REDUCED

59

OVERLOAD ON INPUT B, POWER REDUCED

61

SOURCE PARAMETERS CHANGED

Error Messages
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Error Error
Number

63 CALIBRATION REQUIRED

64 CURRENT PARAMETER NOT IN CAL SET

B85 CORRECTION AND DOMAIN RESET

66 CORRECTION TURNED OFF

67 DOMAIN RESET

a8 ADDITIONAL STANDARDS NEEDED

69 NO CALIBRATION CURRENTLY IN PROGRESS

70 NO SPACE FOR NEW CAL \ CLEAR REGISTERS

71 MORE SLIDES NEEDED

72 EXCEEDED 7 STANDARDS PER CLASS

73 SLIDES ABORTED {(MEMORY REALLOCATION)

74 CALIBRATION ABORTED

75 FORMAT NOT VALID FOR MEASUREMENT

77 WRONG DISK FORMAT, INITIALIZE DISK

111 DEADELOCK

112 SELY TEST #n FAILED

113 TEST ABORTED

114 NG FAIL FOUND

115 TROUBLE! CHECK SETUP AND START OVER

116 POW MET INVALID

117 POW MET: not on, not connected, wrong addrs

118 POW MET NOT SETTLED

119 DEVICE: not on, not connect, wrong addrs

123 NO MEMORY AVAILABLE FOR INTERPOLATION

124 SELECTED SEQUENCE IS EMPTY

125 -~ [ DUPLICATING TO THIS SEQUENCE NOT ALLOWED

126 NO MEMORY AVAILABLE FOR SEQUENCING

127 CAN'T STORE/ELOAD SEQUENCE, INSUFFICIENT MEMORY
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Error
Number

Error

130

D2/D1 INVALID WITH SINGLE CHANNEL

131

FUNCTION NOT VALID DURING MOD SEQUENCE

132

MEMORY FOR CURRENT SEQUENCE IS FULL

133

THI5 LIST FREQ INVALID IN HARM/3 GHZ RNG

140

FREQ OFFSET ONLY VALID IN NETWORK ANALYZER MODE

141

STOP/CW FREQ + OFFSET MUST BE < 3 GHz

144

NO LIMIT LINES DISPLAYED

145

SWEEP TYPE CHANGED TO LINEAR SWEEP

148

EXTERNAL SOURCE MODE REQUIRES CW TIME

150

LOG SWEEP REQUIRES 2 OCTAVE MINIMUM SPAN

131

SAVE FAILED \ INSUFFICIENT MEMORY

152

D2/D1 INVALID \ CHI1 CH2 NUM PTS DIFFERENT

153

SEQUENCE MAY HAVE CHANGED, CAN'F CONTINUE

154

INSUEFFICIENT MEMORY, PWR MTR CAL OFF

157

SEQUENCE ABORTED

159

CH! (CH2) TARGET VALUE NOT FOUND

161

PRESS [MENU], SELECT CW (IF) FREQ, THEN SWEPT LO

162

EXT SRC: NOT ON/CONNECTED OR WRONG ADDR

163

FUNCTION ONLY VALID BURING MOD SEQUENCE

164

TOO MANY NESTED SEQUENCES

165

PARALLEL PORT NOT AVAILABLE FOR GPIO

166 PRINT/PLOT IN PROGRESS, ABORT WITH LOCAL
167 PARALLEL PORT NOT AVAILABLE FOR COPY

168 INSUFFICIENT MEMORY FOR PRINT/PLOT

169 HPIB COPY IN PROGRESS, ABORT WITH LOCAL
170 CQOPY :device not responding: copy aborted

171

PRINTER: paper error

172

PRINTER: not on line

Error Messages
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Error Error
Number

173 PRINTER: not connected
174 PRINTER: power off
175 PRINTER: error
176 PRINTER: busy
177 PRINTER: not handshaking
178 print color not supporied with EPSON
179 POWER UNLEVELED
180 DOS NAME LIMITED TO 8 CHARS + 3 CHAR EXTENSION
181 BAD FREQ FOR HARMONIC COR FREQ OFFSET
182 LIST MODE OFF: INVALID WITH LO FREQ
183 BATTERY FAILED. STATE MEMORY CLEARED
184 BATTERY LOW! STORE SAVE REGS TO DISK
185 CANNOT FORMAT DOS DISKS ON THIS DRIVE
187 SWEEP MODE CHANGED TO CW TIME SWEEP
188 DIRECTORY FULL
189 DISK READ/WRITE ERROR
190 DISK MESSAGE LENGTH ERRCR
191 EXT SOURCE NOT READY FOR TRIGGER
192 FILE NOT FOUND
193 ASCII: MISSING 'BEGIN’ statement
194 ASCII: MISSING 'CITIFILE' statement
195 ASCIT: MISSING "DATA’ statement
196 ASCIL: MISSING 'VAR' statement
197 FILE NOT FOUND OR WRONG TYPE
198 NOT ALLOWED DURING POWER METER CAL
199 CANNOT MODIFY FACTORY PRESET
260 ALL REGISTERS HAVE BEEN USED

201

FUNCTION NOT VALID FOR INTERNAL MEMORY
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Compatible Peripherals

Measurement Accessories Available

Calibration Kits

HP §5031B 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 850368 75 Ol Type-N Calibration Ki¢
HP 85039A 75 Ohm T'ype-F Calibration Kit

Verification Kit
HP 85029B 7 mm Verification Kit

Test Port Return Cables

m HP 11857D 7 mm Test Port Return Cable Set
m HP 118578 75 Ohm Type-N Test Port Return Cable Set

Adapter Kits

HP 118528 50 to 75 Ohm Minimum Loss Pad.
HP 11853A 50 Chm Type-N Adapter Kit

HP 11854A 50 Ohm BNC Adapter Kit

HP 11855A 75 Ohm Type-N Adapter Kit

HP 11858A 75 Ohm BNC Adapter Kit
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System Accessories Available

Piotters and Printers

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

s HP 747BA Six-Pen Graphics Plotter

m HP 7550A/B High-Speed Eighi-Pen Graphics Plotter
w P Deskjet 1200C (can also be used to plot}

u HP Deskjet 500

s HP Deskjet 520

m HP Deskjet 500C

w HP Deskjet 550C

u HP Deskjet 560C

w All LaserJets (LaserJet 111 and IV can also be used to plot)
w HP Desklet Portable/310

= Paintlet 3630A

HP-IB Cables

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

Interface Cables

HP C2912B Centronics (Parallel) Interface Cable, 3.0 m (9.9 {t.)
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 t.)

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

HP 92284A Paralle! Interface Cable, 2 m (6 .}

Keyboards
HP C1403A QOption ABA keyboard
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Connecting and Configuring Peripherals

2
O

o 00006
R | o
=
(@B)
,v/, /p

EF
E@QJ
o
i
o
o

=

el mmmm KEYBORRD

RS-23%
{SERIM,. FORT)

PARALLEL PGRT

Rt qg6i2¢

Figure 11-1. Printer Connections to the Analyzer

Configuring Peripherals with HP-IB Interface

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

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

DEVICE A

Abfe Lo talk,
Fisten & conteat

PEVICE 8

Asie ta talbh
& fishen

BEVILE ©

Abie to
tistan cnly

PEVICE ©

Anta to
te1% oniy

DATA 8US (8 signel bines)

HANDSHAKE L INES
Dato Byte Transter
Sentrol

(3 signal lines}

14

ATH COMTROL EINES

SRe Genaral iniarfacs
e mancgameni

£01 (% signel 3inea)

patInd

Figure 11-2. HP-IB Structure
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HP-IB Requirements

Number of Interconnected Devices:

Interconnection Path/Maximum

Cable Length:

Message Transfer Scheme:

Data Rate:

Address Capability:

Multiple Controller Capability:

15 maximum.

20 meters maximum or 2 meters .
per device whichever is less.

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

Maximum of ! megabyte per
second over Hmited distances with
tri-state drivers. Actual data rate
depends on the transfer rate of the
slowest device involved.

Primary addresses: 31 talk, 31
listen. A maximum of 1 talker and
14 listeners af one tire.

In systemns with more than one
controller (like the analyzer
system}, only one can be active at
a time.

Analyzer HP-IB Capabilities

As defined by the IEEE 488.1 standard, the analyzer has the foliowing

capabilities:

SH1 Fall source handshake capability.

AH1 Full acceptor handshake capability.

Té 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.
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RL1 Will do remote, local, and local lockout.,

PPO BPoes not respond to parallel poll.

DpCl Device clear capability.

DT Will respond to device trigger in hold mode.

1, C2, No controller capabilities in talker/listener mode. System
C3 controller mode can be selected under the LOCAL menu.
C10 Pass contrel capability in pass control mode.

E2 Tri-state drivers,
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12

Preset State and Memory Allocation

Types of Memory

The analyzer utilizes three types of memory:

® voliiile
m non-volitile
® external

Volatile Memory

This is dynamic read/write memory, of approximately 2 M bytes, 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-Voiatile Memory

This 1s CMOS read/write memory that is protected by a battery to
provide short term storage of data when line power to the instrument
1s turned off.

Non-volatile memory consists of a block of user-allocated memory and
a block of fixed memory.
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Memory Requirements of Calibration and Memory Arrays

Tabie 12-1.

Variable Data Length Approximate Totals
(Bytes) {Bytes)
401 801 1601 pts
pis pts
1 chan 1 2
chan | chans
Calibration Arrays
Response N x 6452 25k 5k 10k 19k
Response and Nx6x2+4 52 5k 16k 19k 38k
Isolation
1-Port Nx6x34+ 52 Tk 14k 9k 58 k
2-Port Nx6x12+4 52 20k 58 k 115 k 230k
Interpolated Cal Same as above in
addition to
regular cal
Power Meter Cal* | (NT x 2 x 1k | 1.8k | 34% | 66k
number of
channelst) +208
Measurement Data
Memory Array” N X 6+ 52 25k | 49k | 9.7k 19k
Instrument State® 3k 3k 3k 3k
N =t 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.
1 1 the channels are coupted, this number is always 1. If the chamnels
are uncoupled, this number refers to the number of channels that have
power meter cal on.
# This value may change with different firmware revisions.

External Memory

External memory is defined as either the internal floppy disk or an

external disk.
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Preset State
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Table 12-2. Preset Conditions (1 of 10)

Preset Conditions

Preset Value

Analyzer Mode
Analyzer Mode
Frequency Offset
Operation
Gifset Value

Harmonic Operation

Stimulus Conditions
Sweep Type

Display Mode

Trigger Type

External Trigger
Sweep Thme

Start Frequency
Frequency Span {std.)
Frequency Span (Opt. 008)
Start Time

Time Span

CW Frequency

Source Power

Power Slope

Start Power

Power Span

Coupled Power

Source Power

Coupled Channels

Coupled Port Power

Network Analyzer Mode
Off

Off

Linear Frequency
Start {Stop
Continuous

Off

100 ms, Auto Mode
30 kHz

2992.97 MHz
5999.97 MHz

0

100 ms

1000 MHz

0 dBm

0 dB/GHz; Off
—15.0 dBm

25 4B

On

On

On

On
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Preset Conditions {2 of 10)

Preset Conditions

Preset Value

Power Range

Number of Points

Frequency LEist
Frequency List

Edit Mode

Response Conditions

Parameter

Conversion
Format

Display

Color Selections
Dial Chanrel
Active Channel
Frequency Bilank
Split Display

Intensity

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

Auto; Range 0
201

Empty
Start/Stop, Number of

Points

Channel 1: S11;

Channel 2: 521

Off

Leg Magnitude (all inputs)
Data

Same as before
Off

Channel %

Disabled

On

If set to > 15%,
has no effect. If set to

< 15% increases
intensity to 15%.

On

Off

Off

Channel 1 = [hp}
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Preset Conditions (3 of 10}

Preset Conditions

Preset Value

IF Bandwidth

IF Averaging Factor
Smoothing Aperture
Phase Offset
Electrical Delay

Scale/Division

Calibration
Correction
Calibration: Type
Calibration Kit
System Z0
Velocity Factor
Extenstons
Port 1
Port 2
Input A
Input B
Chop A and B
Power Meter Calibration
Number of Readings
Power Loss Correction

Sensor A/B

Channe! 2 = Empty
3000 Hz

16: OF

1% SPAN; Off

0 Degrees

0 ns

10 dB/Division

of
None
7 mm

50 Ohms

Of
Os
U=
Gs

Os

Off

off
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Preset Conditions (4 of 10)

Preset Conditions

Preset Value

Interpolated Error

Correction

Markers (coupled)
Markers 1, 2, 3, 4

Last Active Marker
Reference Marker
Marker Mode

Display Markers

Delta Marker Mode
Coupling

Marker Search

Marker Target Value
Marker Width Value
Marker Tracking
Marker Stimulus Offset
Marker Value Offset
Marker Aux Offset (Phase)
Marker Statistics
Polar Marker

Smith Marker

Limit Lines
Limit Lines

Limit Testing

Off

1 GHz; Al Markers Off
1

None
Continuous
On

Off

On

Off

-3dB

-3 4B, Off
Off

G Hz

4dB

0 Degrees
Off

Lin Mkr
R+3X Mkr

Off
Off
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Preset Conditions (& of 10}

Preset Conditions

Preset Value

Limit List

Edit Mode
Stimulus Offset
Amplitude Offset
I4imit Type

Beep Fail

Time Domain
Transform
Transform Type
Start Transform
Transform Span
Clating

Gate Shape
Gate Start
Gate Span
Demnodulation
Window

Use Memory

System Parameters
HP-IB Addresses
HP-TB Mode

Focus

Clock Time Stamp

Preset: Factory/User

Empty
Upper/Lower Limits
0 Hz

0dB

Sloping Line

Off

Off

Bandpass

—20 nanoseconds
40 nanoseconds
Off

Normal

—10 nanoseconds
20 nanoseconds
off

Normal

Off

Last Active State
Last Active State
Last Active State
On

Last Selected State
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Preset Conditions (6 of 10)

Preset Conditions

Preset Value

Copy Configuration
Parallel Port

Plotter Type

Plotter Port

Plotter Baud Rate
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 {ata Array
Formatted Data Array
Graphics

Data Only

Directory Size

Save Using

Copy
Plotter

Serial
9600
Kon-Xoff
5
DeskJet
Parallel
19200
Xon-Xoff

1

Of
of
of
Off
Off
Default!

Binary

1 The directory size is calculated as 0.013% of the foppy disk

size (which is &256) or 0.005% of the hard disk size.
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Preset Conditions {7 of 10)

Preset Conditions

Preset Value

Select Disk

Disk Format
Sequencingl
Loop Counter

TTL OUT

Service Modes
HP-1B 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

Plot Quadrant

Scale Plot

Internal Memory

LIF

High

of
Loop On
On

On

High

it (Aux Input}

Co
On
Cn
On
On
On
Full Page

Full

1 Pressing preset turns off sequencing modify {edit} mode and

stops any running sequence.
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Preset Conditions (8 of 10}

Preset Conditions Preset Value
Plot Speed Fast
Pen Number:
Ch1 Data 2
Ch2 Data 3
Chl Memory 5
Ch2 Memory 6
Cht Graticule 1
Ch2 Graticule 1
Chl Text 7
Ch?2 Text 7
Ch1l Marker 7
Ch2 Marker 7
Line Type:
Chl Data 7
Ch2 Data 7
Cht Memory 7
Ch2 Memory 7
Print
Printer Mode Last Active State
Auto-Feed On
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Preset Conditions (§ of 10)

Preset Conditions

Preset Value

Printer Colors
CH1 Data
CH1 Mem
CH2 Data
CH2 Mem
Graticule
Warning

Text

Magenta
Green
Blue
Hed
Cyan
Black
Black

Preset Conditions {10 of 10}

Reference Marker
Format Table Scale Offset
Position Value
Log Magnitude (dB) 10.0 5.0 0.0 0.0
Phase (degree) 90.% 5.0 0.0 0.0
Group Delay (ns) 10.0 5.0 0.0 0.0
Smith Chart 1.00 - 1.0 9.0
Polar 1.00 - 1.0 .0
Linear Magnitude 0.1 0.0 0.0 0.0
Real 0.2 5.0 0.0 0.0
Imaginary 0.2 5.0 0.0 0.0
SWR 1.00 0.0 1.0 4.0
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