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WARRANTY STATEMENT

THE MATERIAL CONTAINED IN THIS DOCUMENT IS PROVIDED “AS IS,” AND IS SUBJECT
TO BEING CHANGED, WITHOUT NOTICE, IN FUTURE EDITIONS. FURTHER, TO THE
MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, AGILENT DISCLAIMS ALL
WARRANTIES, EITHER EXPRESS OR IMPLIED WITH REGARD TO THIS MANUAL AND
ANY INFORMATION CONTAINED HEREIN, INCLUDING BUT NOT LIMITED TO THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. AGILENT SHALL NOT BE LIABLE FOR ERRORS OR FOR INCIDENTAL

OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH THE FURNISHING, USE, OR
PERFORMANCE OF THIS DOCUMENT OR ANY INFORMATION CONTAINED HEREIN.
SHOULD AGILENT AND THE USER HAVE A SEPARATE WRITTEN AGREEMENT WITH
WARRANTY TERMS COVERING THE MATERIAL IN THIS DOCUMENT THAT CONFLICT
WITH THESE TERMS, THE WARRANTY TERMS IN THE SEPARATE AGREEMENT WILL
CONTROL.

DFARS/Restricted Rights Notice

If software is for use in the performance of a U.S. Government prime contract or
subcontract, Software is delivered and licensed as “Commercial computer software” as
defined in DFAR 252.227-7014 (June 1995), or as a “commercial item” as defined in FAR
2.101(a) or as “Restricted computer software” as defined in FAR 52.227-19 (June 1987) or
any equivalent agency regulation or contract clause. Use, duplication or disclosure of
Software is subject to Agilent Technologies’ standard commercial license terms, and
non-DOD Departments and Agencies of the U.S. Government will receive no greater than
Restricted Rights as defined in FAR 52.227-19(c)(1-2) (June 1987). U.S. Government users
will receive no greater than Limited Rights as defined in FAR 52.227-14 (June 1987) or
DFAR 252.227-7015 (b)(2) (November 1995), as applicable in any technical data.

Certification

Agilent Technologies, Inc. certifies that this product met its published specifications at the
time of shipment from the factory. Agilent Technologies, Inc. further certifies that its
calibration measurements are traceable to the United States National Institute of
Standards and Technology, to the extent allowed by the Institute's calibration facility, and
to the calibration facilities of other International Standards Organization members.




Assistance

Product maintenance agreements and other customer assistance agreements are available
for Agilent Technologies, Inc. products. For information about these agreements and for
other assistance, contact Agilent. Refer to “Assistance” on page 15-2.

Safety and Regulatory Information

The safety and regulatory information pertaining to this product is located in Chapter 15,
“Safety and Regulatory Information.”

Safety Notes

The following safety notes are used throughout this manual. Familiarize yourself with
each of the notes and its meaning before operating this instrument. All pertinent safety
notes for using this product are located in Chapter 15, “Safety and Regulatory
Information.”

WARNING Warning denotes a hazard. It calls attention to a procedure which, if
not correctly performed or adhered to, could result in injury or loss
of life. Do not proceed beyond a warning note until the indicated
conditions are fully understood and met.

CAUTION Caution denotes a hazard. It calls attention to a procedure that, if not
correctly performed or adhered to, could result in damage to or destruction of
the instrument. Do not proceed beyond a caution sign until the indicated
conditions are fully understood and met.




Documentation Map

The Installation and Quick Start Guide provides procedures for
installing, configuring, and verifying the operation of the analyzer. It
also will help you familiarize yourself with the basic operation of the
analyzer.

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 Reference Guide provides reference information, such as
specifications, menu maps, and key definitions.

The Programmer’s Guide provides general GPIB programming
information, a command reference, and example programs. The
Programmer’s Guide contains a CD-ROM with example programs.

The CD-ROM provides the Installation and Quick Start Guide, the
User’s Guide, the Reference Guide, and the Programmer’s Guide in
PDF format for viewing or printing from a PC.

The Service Guide provides information on calibrating,
troubleshooting, and servicing your analyzer. The Service Guide is not
part of a standard shipment and is available only as Option 0BW. A
CD-ROM with the Service Guide in PDF format is included for
viewing or printing from a PC.

How to Use This Guide

This guide uses the following conventions:

(Front Panel Key )

SOFTKEY

Computer Font

This represents a key physically located on the
instrument.

This represents a “softkey”, a key whose label is
determined by the instrument firmware.

This represents text displayed on the instrument’s screen,
text on a computer display, or a programming command.
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Service Equipment and Analyzer Options
Required Tools and Equipment

Required Tools and Equipment

The following is a list of the tools required to service your analyzer:

e T-8 T-10, T-15, T-20, and T-25 TORX screwdrivers
¢ Flat-blade screwdrivers — small, medium, and large
e 5/16-inch open-end wrench (for SMA nuts)

e 2-mm extended bit Allen wrench

e 3/16, 5/16, and 9/16-inch hex nut drivers

¢ 5/16-inch open-end torque wrench (set to 10 in-1b)
¢ 2.5-mm hex-key driver

e Non-conductive and non-ferrous adjustment tool

e Needle-nose pliers

e Tweezers

¢ Antistatic work mat with wrist-strap

¢ #0 Phillips Screwdriver
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Table 1-1 Agilent 8753ET Service Test Equipment

Service Equipment and Analyzer Options
Required Tools and Equipment

Required Equipment Critical Specifications HP/Agilent Use?
Recommended Model
Frequency Counter Frequency: 300 kHz—-3 GHz 5350B/51B/52B P
(30 kHz—6 GHz for Option 006)
Synthesized Sweeper Maximum spurious input: <—30 dB 83620A Option 001or P
Residual FM: <20 kHz 83712B Option 1E1
Spectrum Analyzer Freq. Accuracy +7 Hz 8563E A
Oscilloscope Bandwidth: 100 MHz any
Accuracy: 10%
Digital Voltmeter Resolution: 10 mV any T
Tool Kit No substitute 08753-60023 T
Power Meter (GPIB) 436A/437B/438A or APT
E4418A/E4419A
Power Sensor Frequency: 300 kHz-3 GHz 8482A APT
Power Sensor Frequency: 3 GHz-6 GHz 8481A APT
(for Option 006)
Photometer Tektronix J16 A
Photometer Probe Tektronix J6503 A
Light Occluder Tektronix 016-0305-00 A
Printer HP ThinkdJet, DeskdJet, P
Laserdet
Floppy Disk one 3.5-inch formatted 1.44 MB any
Calibration Kit Type-N, No substitute 85032B AP
50Q
Calibration Kit 7 mm, 50Q | No substitute 85031B P
Verification Kit 7 mm No substitute 85029B P
Low Pass Filter >50 dB @ 2.96 Hz and passband 9135-0198 A
that includes 800 MHz
Fixed Attenuator (2) Type-N 20 dB 8491A Opt. 020 P, T
Adapters (2) APC-T7 to Type-N (m) 11525A P A
Adapter Type-N (m) to Type-N (m) 1250-1475 P
Adapter BNC to Alligator Clip 8120-1292 A
Adapter APC-3.5 (m) to Type-N () 1250-1750 AP
Adapter APC-3.5 (f) to Type-N (f) 1250-1745 AP
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Service Equipment and Analyzer Options

Required Tools and Equipment

Table 1-1 Agilent 8753ET Service Test Equipment

Required Equipment Critical Specifications HP/Agilent Use?
Recommended Model
Adapter BNC (m) to Type-N (f) 1250-0077 P
Adapter Type-N (f) to Type-N (f) 1250-0777 P
RF Cable Set APC-7,50 Q 11857D PA
RF Cable 24-inch, Type-N, 50 Q 8120-4781 AP
RF Cable Set Type-N, 50 Q 11851B A
GPIB Cable 10833A AP
Coax Cable BNC (m) to BNC (m), 50Q 10503A A
Coax Cable BNC 8120-1840 A

a. P = Performance Tests, A = Adjustments, T = Troubleshooting
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Service Equipment and Analyzer Options
Required Tools and Equipment

Table 1-2 Agilent 8753ES Service Test Equipment

Required Equipment Critical Specifications HP/Agilent Use?
Recommended Model
Frequency Counter Frequency: 300 kHz—3 GHz (6 GHz 5350B/51B/52B P
for Option 006)
Spectrum Analyzer Freq. Accuracy +7 Hz 8563E A
Synthesized Sweeper Maximum spurious input: <—30 dB 83620A Option 001 or P
Residual FM: <20 kHz 83712B Option 1E1
Oscilloscope Bandwidth: 100 MHz any T
Accuracy: 10%
Digital Voltmeter Resolution: 10 mV any T
Tool Kit No substitute 08753-60023 T
Power Meter (GPIB) 436A/437B/438A or APT
E4418A/E4419A
Power Sensor Frequency: 300 kHz—-3 GHz, 50Q 8482A APT
Power Sensor Frequency: 3 GHz—-6 GHz 8481A APT
(for Option 006)
Power Sensor Frequency: 300 kHz—-3 GHz, 75Q 8483A Opt. HO3 AP
(for Option 075)
Photometer Tektronix J16 A
Photometer Probe Tektronix J6503 A
Light Occluder Tektronix 016-0305-00 A
Printer HP ThinkdJet, DeskdJet, P
LaserdJet
Floppy Disk one 3.5-inch formatted 1.44 MB any A
Calibration Kit 7 mm, 50Q | No substitute 85031B
Calibration Kit Type-N, No substitute 85036B P
75Q (for Option 075)
Verification Kit 7 mm No substitute 85029B P
Low Pass Filter >50 dB @ 2.96 Hz and passband 9135-0198 A
that includes 800 MHz
Step Attenuator No substitute 8496A Opt. 003, H18 P
Fixed Attenuator (2) Return loss: 232 dB APC-7 20 dB 8492A Opt. 020 PT
Fixed Attenuator (2) Type-N 20 dB 8491A Opt. 020 P T
Power Splitter, 2-way Type-N 11667A, Opt. 001 P
Minimum Loss Pad (2) Type-N, 50Q to 75Q 11852B APT
(for ES Option 075)
Adapter APC-7 to Type-N () 11524A AP
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Service Equipment and Analyzer Options

Required Tools and Equipment

Table 1-2 Agilent 8753ES Service Test Equipment

Required Equipment Critical Specifications HP/Agilent Use?
Recommended Model
Adapters (2) APC-7 to Type-N (m) 11525A P
Adapter APC-7 to 3.5 mm (m) 1250-1746 AP
Adapter APC-7 to 3.5 mm (f) 1250-1747 AP
Adapter BNC to Alligator Clip 8120-1292 A
Adapter APC-3.5 (m) to Type-N () 1250-1750 AP
Adapter APC-3.5 (f) to Type-N () 1250-1745 AP
Adapter BNC (m) to Type-N (f) 1250-1477 P
Adapter Type-N (f) to Type-N () 1250-0777 P
Adapter Type-N (f) to Type-N (f), 75Q 1250-1529 P
RF Cable Set APC-7,50 Q 11857D AP
RF Cable (2) 24-inch, APC-7, 50 Q (2) 8120-4779 AP
RF Cable (for Option 075) | 24-inch, Type-N, 75Q 8120-2408 AP
RF Cable 24-inch, Type-N, 50 Q 8120-4781 AP
GPIB Cable 10833A AP
Coax Cable BNC (m) to BNC (m), 50Q 10503A A
Coax Cable BNC 8120-1840 AP

a. P = Performance Tests, A = Adjustments, T = Troubleshooting
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Service Equipment and Analyzer Options
Principles of Microwave Connector Care

Principles of Microwave Connector Care

Proper connector care and connection techniques are critical for accurate, repeatable
measurements.

Refer to the calibration kit documentation for connector care information. Prior to making
connections to the network analyzer, carefully review the information about inspecting,
cleaning, and gaging connectors.

Having good connector care and connection techniques extends the life of these devices. In
addition, you obtain the most accurate measurements.

For additional connector care instruction, contact the nearest Agilent Technologies sales or
service office about course numbers HP/Agilent 85050A+24A and 85050A+24D.

See the following table for quick reference tips about connector care.

Table 1-3 Connector Care Quick Reference

Handling and Storage

Do Keep connectors clean Do Not Touch mating-plane surfaces
Extend sleeve or connector nut Set connectors contact-end down

Use plastic end-caps during storage

Visual Inspection

Do Inspect all connectors carefully Do Not Use a damaged connector — ever
Look for metal particles, scratches,
and dents
Connector Cleaning
Do Try compressed air first Do Not Use any abrasives
Use isopropyl alcohol Get liquid into plastic support beads

Clean connector threads

Gaging Connectors

Do Clean and zero the gage before use Do Not Use an out-of-spec connector
Use the correct gage type
Use correct end of calibration block

Gage all connectors before first use

Making Connections

Do Align connectors carefully Do Not Apply bending force to connection
Make preliminary connection lightly Over tighten preliminary connection
Turn only the connector nut Twist or screw any connection
Use a torque wrench for final Tighten past torque wrench “break”
connect point
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Service Equipment and Analyzer Options
Analyzer Options Available

Analyzer Options Available

Option 1D5, High Stability Frequency Reference
This option offers +0.05 ppm temperature stability from 0 to 60 °C (referenced to 25 °C).

Option 002, Harmonic Mode

This option provides measurement of second or third harmonics of the test device's
fundamental output signal. Frequency and power sweep are supported in this mode.
Harmonic frequencies can be measured up to the maximum frequency of the receiver.
However, the fundamental frequency may not be lower than 16 MHz.

Option 004, Step Attenuator (8753ET only)
This option adds a 70 dB step attenuator into the RF output path.

Option 006, 6 GHz Operation

This option extends the maximum source and receiver frequency of the analyzer to 6 GHz.

Option 010, Time Domain

This option displays the time domain response of a network by computing the inverse
Fourier transform of the frequency domain response. It shows the response of a test device
as a function of time or distance. Displaying the reflection coefficient of a network versus
time determines the magnitude and location of each discontinuity. Displaying the
transmission coefficient of a network versus time determines the characteristics of
individual transmission paths. Time domain operation retains all accuracy inherent with
the correction that is active in of such devices as SAW filters, SAW delay lines, RF cables,
and RF antennas.

Option 011, Receiver Configuration (8753ES only)

This option allows front panel access to the R, A, and B samplers and receivers. The
transfer switch, couplers, and bias tees have been removed. Therefore, external accessories
are required to make most measurements.

Option 014, Configurable Test Set (8753ES only)

This option provides direct access to the internal components of the analyzer. Front panel
access is provided to the A and B sampler ports, the COUPLER/SWITCH ports, the RF IN
and RF OUT ports, and the R CHANNEL ports. This option offers improved sensitivity
and the ability to add peripheral devices in multiple configurations.
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Service Equipment and Analyzer Options
Service and Support Options

Option 075, 75 Ohm System Impedance (8753ES only)
This option offers 75Q impedance bridges with type-N port connectors.

Option 1CM, Rack Mount Flange Kit without Handles

This option is a rack mount kit containing a pair of flanges and the necessary hardware to
mount the instrument, with handles detached, in an equipment rack with 482.6 mm
(19 inches) horizontal spacing.

Option 1CP, Rack Mount Flange Kit with Handles

This option is a rack mount kit containing a pair of flanges and the necessary hardware to
mount the instrument with handles attached in an equipment rack with 482.6 mm
(19 inches) spacing.

Service and Support Options

The analyzer’s standard warranty is a one-year return to Agilent Technologies service
warranty.

NOTE There are many other repair and calibration options available from the
Agilent Technologies support organization. These options cover a range of
service agreements with varying response times. Contact Agilent for
additional information on available service agreements for this product. Refer
to “Contacting Agilent” on page 15-3.
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System Verification and Performance Tests
Introduction

Introduction

The performance of the network analyzer is specified in two ways: system specifications,
and instrument specifications. Respectively, the analyzer’s conformance to these
specifications is verified in two ways: system verification, and performance tests.

System Specifications

System specifications specify warranted performance of the measurement system when
making error-corrected measurements. The measurement system includes the analyzer,
test cables, and calibration kit.

The analyzer's system specifications are described in the Agilent 8753ET /ES Reference
Guide in the chapters titled “8753ES Specifications and Characteristics” and “8753ET
Specifications and Characteristics.” System specifications are included in the sections
titled “Corrected System Performance.” There are specifications for several different
network analyzer measurement systems that are designated by the type of device
connector used.

System specifications are expressed in two ways:

¢ residual errors of the measurement system
e graphs of measurement uncertainty versus reflection and transmission coefficients

System specifications are applicable when the measurement system is used to make
error-corrected measurements.

System specifications are verified in one of the following ways:

¢ Complete the system verification procedure in this chapter using a certified verification
kit, or

¢ Complete all of the performance tests and certify (or recertify) the calibration kit that
will be used for future measurements. This alternative verifies both the system

specifications and the instrument specifications for the analyzer.

Instrument Specifications

Instrument specifications specify the network analyzer's uncorrected measurement port
characteristics and its output and input behavior.

The analyzer's instrument specifications are described in the Agilent 8753ET/ES
Reference Guide in the chapters titled “8753ES Specifications and Characteristics” and
“8753ET Specifications and Characteristics.” The sections that describe instrument
specifications are titled:

e “Uncorrected Port Performance”
e “Test Port Output”
e “Test Port Input”
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System Verification and Performance Tests
Introduction

These specifications apply when the analyzer is used to make measurements other than
error-corrected measurements. An example would be the measurement of amplifier gain
compression. In such cases, the analyzer's output and input behavior such as source power,
receiver accuracy, and receiver linearity are important and are covered in sections
previously listed.

Performance tests are used to confirm that the analyzer meets the instrument
specifications.

System Verification Procedure

The system verification procedure tests the network analyzer measurement system, as
defined previously, against the system specifications. If confirmation is successful, the
measurement system is capable of making measurements to the accuracy specified by the
graphs of measurement uncertainty. An outline of the system verification procedure
follows:

¢ The measurement system is calibrated with the same calibration kit that will be used
for future measurements. The measurement system’s systematic errors are determined
by this procedure.

¢ The verification-kit test devices are measured with error correction applied.

¢ These measurements are compared to measurement data stored on a unique,
serial-numbered data disk included with the verification kit.

¢ The measurement system passes the system verification procedure if the
measurements of the test devices differ from the measurement data on the data disk by
less than specified test limits. The test limits account for the specified accuracy of the
measurement system and the measurement uncertainties attributed to the stored data
for the test devices.

NOTE Calibration kits are different from verification kits. Calibration kits are used
to determine the systematic errors of a network analyzer measurement
system. Verification kits are used to confirm system specifications and are not
used to generate error correction. For example, the HP/Agilent 85031B is a

7-mm calibration kit, but the HP/Agilent 85029B is a 7-mm verification kit.

Performance Tests

Performance tests are used to confirm analyzer performance against the instrument
specifications. If confirmation is successful, the analyzer meets the instrument
specifications as defined above. If the calibration kit to be used for measurements is also
certified, successful completion of the performance tests also ensures that the network
analyzer measurement system meets the system specifications.
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Certificate of Calibration

Agilent Technologies will issue a certificate of calibration for the product upon successful
completion of system verification or completion of the performance tests. The certificate of
calibration will include a “System Attachment” if the system verification procedure is used
to confirm the system specifications. If the performance tests are used to confirm
instrument specifications, the certificate of calibration will not include a system
attachment. The equipment and measurement standards used for the tests must be
certified and must be traceable to recognized standards.

NOTE If you have a measurement application that does not use all of the
measurement capabilities of the analyzer, you may ask your local Agilent
Technologies service office to verify only a subset of the specifications.
However, this creates the possibility of making inaccurate measurements if
you then use the analyzer in an application requiring additional capabilities.
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Agilent 8753ES System Verification and Performance Tests

Use this section of the manual if you are performing system verification or performance
tests on an 8753ES analyzer. If your instrument is an 8753ET, turn to “Agilent 8753ET
System Verification and Performance Tests” on page 2-87.

System Verification Cycle and Kit Recertification

Agilent Technologies recommends that you verify your network analyzer measurement
system every six months. Agilent Technologies also suggests that you get your verification
kit recertified annually. Refer to the HP/Agilent 85029B 7-mm Verification Kit Operating
and Service Manual for more information.

NOTE The system verification procedures can also apply to analyzers with
Option 075 (75 ohm analyzers) if minimum loss pads and type-N (m) to APC-7
adapters are used.

Check to see how the verification kit floppy disk is labeled:

e If your verification disk is labeled HP/Agilent 8753D, HP/Agilent 8753E,
HP/Agilent 8753ES, HP/Agilent 8753ET Verification Data Disk, you may
proceed with the system verification.

e If your verification disk is not labeled as indicated above, you may send your
HP/Agilent 85029B 7-mm verification kit to the nearest service center for
recertification, which includes a data disk that you can use with the 8753ES.

8753ES System Verification

This system verification consists of three separate procedures:
1. “Initialization” on page 2-6

2. “Measurement Calibration” on page 2-8

3. “Device Verification” on page 2-9

Analyzer warm-up time: 30 minutes
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Required Equipment
Description HP/Agilent Model Number
Calibration Kit: 7-mm 85031B
Verification Kit: 7-mm 85029B
Test Port Extension Cable Set: 7-mm 11857D
Printer HP ThinkdJet/LaserdJet

Additional Equipment for Option 075 Analyzers

Minimum-Loss Pad (2): 50 Q to 75 Q 11852B
Adapter (2): APC-7 to Type-N (m) 11525A
Procedure
Initialization

1. Clear all internal memory.

CAUTION This will erase all instrument states that may be stored in internal memory.

Perform the following steps to save any instrument states that are stored in
internal memory to a floppy disk.

SH

o o

e.

Press (Save/Recall) SELECT DISK INTERNAL MEMORY RETURN .
Select an instrument state and press RECALL STATE .

Press SELECT DISK INTERNAL DISK RETURN SAVE STATE .
If the instrument state file was not saved to disk with the same name that it had
while in internal memory, you may wish to rename the file.

Press FILE UTILITIES RENAME FILE , enter the desired name, and press
DONE .

Repeat steps a through d for each instrument state that you wish to save.

2. To clear all internal memory, press SERVICE MENU PEEK/POKE
RESET MEMORY (Preset).

3. Connect the equipment as shown in Figure 2-1. Let the system warm up for 30 minutes.
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Figure 2-1 System Verification Test Setup

NETWORK ANALYZER
. \ PRINTER
 A—\
==
GPIB or Serial |:| ==l ]
or Parallel
11857D 11857D
Cable Set Cable Set
Cable 1 Cable 2
Reference Test Reference Test
Port 1 Port 2

sa570e

4. While the equipment is warming up, review the connector care information in Table 1-3
on page 1-7. Good connections and clean, undamaged connectors are critical for
accurate measurement results.

5. Insert the verification kit disk into the analyzer disk drive.

6. Press (Preset ) (Save/Recall) SELECT DISK INTERNAL DISK .

7. If you want a printout of the verification data for all the devices, press
SERVICE MENU TEST OPTIONS RECORD ON . If you want a printout of the
graph from the display, press DUMP GRAPH ON .

NOTE If you switch on the record function, you cannot switch it off during the
verification procedure.

8. Position the paper in the printer so that printing starts at the top of the page.
9. If you have difficulty with the printer:

e Ifthe interface on your printer is GPIB, verify that the printer address is set to 1 (or
change the setting in the analyzer to match the printer).

e Ifthe interface on your printer is serial or parallel, be sure that you selected the
printer port and the printer type correctly. Refer to your User's Guide for more
information on how to perform these tasks.

10.Press SERVICE MENU TESTS SYS VER TESTS EXECUTE TEST .

11.When the analyzer displays Sys Ver Init DONE, the initialization procedure is
complete.

CAUTION Do not press or recall another instrument state. You must use the
current instrument state.
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Measurement Calibration

12 Press CAL KIT SELECT CAL KIT CALKIT:7mm RETURN RETURN
CALIBRATE MENU FULL 2-PORT .

13.Press ISOLATION OMIT ISOLATION .

14.Press REFLECTION .

15.Connect the “open” end of the open/short combination (supplied in the calibration kit) to
reference test port 1, as shown in Figure 2-2.

Figure 2-2 Connections for Measurement Calibration Standards

NETWORK ANALYZER
- « PRINTER
=\
==
GPIB or Serial | S=l=[=]
or Parallel
[ ]
@ ®
4
11857D 11857D
Cable Set Cable Set
Cable 1 Cable 2

Reference Test Reference Test

Port 1 Port 2
[} [}
- 1 -~ -y e— 1 -~
Open Short Load Open Short Load

sab65e

16.Press FORWARD:OPEN .

17.When the analyzer finishes measuring the standard, connect the SHORT end of the
open/short combination to reference test port 1.

18.Press FORWARD:SHORT .

19.When the analyzer finishes measuring the standard, connect the 50 ohm termination
(supplied in the calibration kit) to reference test port 1.

20.Press FORWARD:LOAD .

21.When the analyzer finishes measuring the standard, connect the OPEN end of the
open/short combination to reference test port 2.

22.Press REVERSE:OPEN .

23.When the analyzer finishes measuring the standard, connect the SHORT end of the
open/short combination to reference test port 2.

24.Press REVERSE:SHORT .
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25.When the analyzer finishes measuring the standard, connect the 50 ohm termination to
reference test port 2.

26.Press REVERSE:LOAD .

27.When the analyzer finishes measuring the standard, press STANDARDS DONE .
The analyzer briefly displays COMPUTING CAIL COEFFICIENTS.
28.Connect the test port cables as shown Figure 2-3.

Figure 2-3 Transmission Calibration Setup

NETWORK ANALYZER
— .
@ ®
Port 1 Port 2
11857D 11857D
Extension Cable Set Extension Cable Set

sa566e

29.Press TRANSMISSION DO BOTH FWD + REV .
30.Press DONE 2-PORT CAL .

31.To save the calibration into the analyzer internal memory, press the following:
Save/Recall ) SELECT DISK INTERNAL MEMORY

Rotate the knob to select Register 1 (REG1) on the display. Then press:
RETURN SAVE STATE

IMPORTANT Step 31 is crucial to the correct recall of the calibration during subsequent
measurements. The calibration MUST be stored in Register 1 (REG1) of

INTERNAL MEMORY to be properly recalled.

32.When the analyzer finishes saving the instrument state, press SELECT DISK
INTERNAL DISK .

Device Verification

1. Press (System) SERVICE MENU TESTS EXECUTE TEST .

2. At the prompt, connect the 20 dB attenuator (supplied in the verification kit) as shown
in Figure 2-4.
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3. Press CONTINUE to run the test:

e If you switched the record function off, the test pauses after each S-parameter
measurement. Press CONTINUE after each measurement.

¢ If you switched the record function on, the analyzer measures all S-parameters
(magnitude and phase) without pausing. Also, the analyzer only displays and prints
the PASS/FAIL information for the S-parameter measurements that are valid for
system verification.

Figure 2-4 Connections for the 20 dB Verification Device

NETWORK ANALYZER
_ N
=)

A ___4 qP A4
Port 1 Port 2

i I

20 dB Attenuator

Verification Device
sab67e

4. When the analyzer finishes all the measurements, connect the 50 dB attenuator
(supplied in the verification kit), as shown in Figure 2-5.

Figure 2-5 Connections for the 50 dB Verification Device

NETWORK ANALYZER
P . N
4 $ =
-
Port 1 Port 2

i I

50 dB Attenuator

Verification Device
sa568e

5. Press EXECUTE TEST CONTINUE .
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6. When all measurements are complete, replace the verification device with the
verification mismatch, as shown in Figure 2-6. Be sure that you connect Port A of the
verification mismatch to reference test port 1.

Figure 2-6 Mismatch Device Verification Setup 1

NETWORK ANALYZER
L N

p

Verification Mismatch

sa569e

7. Press RETURN TESTS EXECUTE TEST CONTINUE .

8. When the analyzer finishes all the measurements, connect the mismatch verification
device as shown in Figure 2-7. Notice that Port B is now connected to reference test
port 1.

Figure 2-7 Mismatch Device Verification Setup 2
NETWORK ANALYZER
. N

T

Verification Mismatch

sa576e

9. Press RETURN TESTS EXECUTE TEST CONTINUE .

10.You have completed the system verification procedure when the analyzer displays
Ver Def 4 DONE.
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In Case of Difficulty

1. Inspect all connections.

CAUTION Do not disconnect the cables from the analyzer test ports. Doing so will
invalidate the calibration that you have done earlier.

2. Press (Preset ) (Save/Recall ). Using the front panel knob, highlight the title of the full
2-Port calibration that you performed earlier, then press RECALL STATE .

3. Repeat the “Device Verification” procedure.

4. If the analyzer still fails the test, check the measurement calibration as follows:

a. Press (Preset).

b. Recall the calibration by pressing (Save/Recall) SELECT DISK
INTERNAL MEMORY RETURN .

c. Use the front panel knob to highlight the calibration you want to recall and press
RECALL STATE .

d. Connect the short to reference test port 1.

e. Press Refl: FWD S11 (A/R) TRIGGER MENU
CONTINUOUS .

Press SCALE/DIV D).
Check that the trace response is 0.00 +0.05 dB.

= omo

Disconnect the short and connect it to reference test port 2.

Press Refl: REV S22(B/R) .
Check that the trace response is 0.00 +£0.05 dB.

k. If any of the trace responses are out of the specified limits, repeat the “Measurement
Calibration” and “Device Verification” procedures.

[

.

5. Refer to Chapter 4 , “Start Troubleshooting Here,” for more troubleshooting
information.
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8753ES Performance Tests

The following tests comprise the performance tests for your analyzer. Make a copy of the
“Agilent 8753ES Performance Test Records,” starting on page 2-141, to record the results
of these tests.

p—d

. Test Port Output Frequency Range and Accuracy, on page 2-14
. External Source Mode Frequency Range, on page 2-17

. Test Port Output Power Level Accuracy, on page 2-19

. Test Port Output Power Linearity, on page 2-22

. Minimum R Channel Level, on page 2-28

. Test Port Input Noise Floor Level, on page 2-32

. Test Port Input Frequency Response, on page 2-36

. Test Port Crosstalk, on page 2-45

© 00 3 O Ot s~ W N

. Uncorrected Port Performance, on page 2-50

10. System Trace Noise, on page 2-56

11. Test Port Receiver Magnitude Dynamic Accuracy, on page 2-59

12. Test Port Receiver Magnitude Compression, on page 2-72

13. Test Port Receiver Phase Compression, on page 2-75

14. Test Port Output/Input Harmonics (Analyzers with Option 002), on page 2-78
15. Harmonic Measurement Accuracy (Analyzers with Option 002), on page 2-83
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1. Test Port Output

Frequency Range and Accuracy

Perform this test to verify the frequency accuracy of the 8753ES over its entire operating
frequency range. A frequency counter is used to determine the analyzer’s output frequency.

Analyzer warm-up time: 30 minutes

Specifications

Frequency Range

Frequency Accuracy?®

30 kHz to 3 GHz

+10 ppm

3 GHz to 6 GHzP

110 ppm

a. At 25°C 5 °C.

b. Only for analyzers with Option 006.

Required Equipment
Description HP/Agilent Part or Model Number
Frequency Counter 5350B/51B/52B
Cable: 50Q Type-N, 24-inch 8120-4781
Adapter: APC-3.5 (f) to Type-N () 1250-1745
Adapter: APC-7 to Type-N (f) 11524A
Adapter: Type-N (f) to BNC (m) 1250-1477

Additional Equipment needed for an 8753ES with Option 075

Minimum Loss Pad, 50Q to 75Q 11852B

Procedure

1. Connect the equipment as shown in Figure 2-8.

2-14
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Figure 2-8 Test Port Output Frequency Range and Accuracy Test Setup
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7 —

Port 1

50Q/75€)
Minimum
Loss Pad

Cable Assembly
50Q Type-N

Adapter
APC-3.5 (f)
to Type-N (f)

FREQUENCY COUNTER

Adapter

Type-N (f)
to BNC (m)

*  Direct Connection

Cable Assembly
50Q Type-N

2. Press (Preset ) (Sweep Setup) CW FREQ .

Adapter
APC-3.5 (f)
to Type-N (f)

sa544e

3. Press and write the frequency counter reading on the performance test

record.

4. Repeat step 3 for each instrument frequency listed in the performance test record.

Chapter 2
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In Case of Difficulty

1. If any measured frequency is close to the specification limits, check the time base
accuracy of the counter used.

2. If the analyzer fails by a significant margin at all frequencies (especially if the deviation
increases with frequency), the master time-base probably needs adjustment. In this
case, refer to “Frequency Accuracy Adjustment” on page 3-43. The “Fractional-N
Frequency Range Adjustment” on page 3-40 also affects frequency accuracy.

3. Refer to Chapter 7 , “Source Troubleshooting,” for related troubleshooting information.
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2. External Source Mode Frequency Range

Perform this test to verify that the analyzer's reference channel, R Channel In, is capable
of phase locking to an external CW signal. CW signals from an external source are fed into
the R channel input when the instrument is in external source mode. Proper phase lock
conditions are confirmed at a power level of -25 dBm.

Analyzer warm-up time: 30 minutes

Specifications

Frequency Range

300 kHz to 3 GHz

300 kHz to 6 GHz?
a. Only for analyzers with
Option 006.
Required Equipment
Description HP/Agilent Part or Model Number
External Source 83620A Option 001 or 83712B Option 1E1
Cable: APC-7, 24-inch 8120-4779
Adapter: APC-3.5 (f) to APC-7 1250-1747
Adapter: APC-3.5 (m) to APC-7 1250-1746
Procedure

1. Set the external source to a CW frequency of 10 MHz and power level of —25 dBm.

2. Connect the equipment as shown in Figure 2-9.

Figure 2-9 External Source Mode Frequency Range Test Setup

NETWORK ANALYZER
P S EXTERNAL SOURCE
L N
© ooo OO0O0O0 /m
R Channel In * RF Qutput *
Adapter
Adapter R
APC-3.5 (m) QPA?P%-E;@
to APC-7

Cable APC-7 24 Inch

*  Direct Connection

sa545e
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3. On the network analyzer, press (Preset ) (Meas ) INPUT PORTS R .

4. Press INSTRUMENT MODE EXT SOURCE AUTO
CW FREQ MAD).

5. Check to see if the analyzer is phase locking to the external CW signal:

e Ifthe analyzer displays any phase lock error messages, write “UNLOCK” in the
performance test record for the set CW signal.

e If the analyzer does not display any phase lock error messages, write “LOCK” in the
performance test record for the set CW signal.

6. Set the external source to a CW frequency of 20 MHz.

7. On the analyzer, press or the next external source frequency.

8. Repeat steps 5 through 7 for the other external source CW frequencies listed in the
performance test record.

In Case of Difficulty

If the analyzer displayed any phase lock error messages:

1. Be sure the external source power is set to —25 dBm.

2. Make sure the analyzer's “EXT SOURCE AUTO?” feature is selected. In addition, verify
that the analyzer is set to measure input channel R.

3. Verify that all connections are tight.
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3. Test Port Output Power Level Accuracy

Perform this test to confirm the accuracy of the 8753ES test port output power. A power
meter is used to determine the output level from Port 1. This measurement is compared to
the level set by the network analyzer. The difference must be within the specified
tolerance.

Analyzer warm-up time: 30 minutes

Specifications
Frequency Range Test Port Output Power
Accuracy?
300 kHz to 3 GHz +1.0dB
3 GHz to 6 GHZz" +1.0dB

a. At 0 dBm and 25° C £5° C
b. Only for analyzers with Option 006

Required Equipment
Description HP/Agilent Model Number
Power Meter 436A/437B/438A or E4418B/4419B
Power Sensor 8482A
Adapter: APC-7 to Type-N (f) 11524A

Additional Equipment for Option 006 Analyzers

Power Sensor 8481A

Additional Equipment for 75Q2 Analyzers

Power Sensor 8483A Option HO3

Procedure

1. Zero and calibrate the power meter. For more information of how to perform this task,
refer to the power meter operating manual.

2. Connect the equipment as shown in Figure 2-10.
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Figure 2-10 Test Port Output Power Level Accuracy Test Setup
NETWORK ANALYZER
. N

L —

POWER METER

Port1 Port2
Adapter
APC-7toN(f) !

t"”“\

1 1
Power Sensor Power Sensor

8481A 8482A
(Option 006 Only) y
J
NETWORK ANALYZER WITH OPTION 075
POWER METER

Port1 Port2

Power Sensor

8483A

(Option HO3)

» Direct Connection

sa546e
3. Press (Preset ).

NOTE The factory preset test port power is 0 dBm.

4. Press CW FREQ (k/m). Set the calibration factor on the power
meter for this CW frequency.

5. Write the power meter reading on the performance test record.

6. Repeat steps 4 and 5 for each CW frequency listed in the performance test record. For
analyzers with Option 006, use the HP/Agilent 8481A power sensor for all frequencies
above 3 GHz.
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In Case of Difficulty

1. Be sure the source power is switched on. Press (Power ). Check the SOURCE PWR

softkey; ON should be highlighted. Otherwise, press SOURCE PWR to switch on the
source power.

2. Refer to Chapter 7 , “Source Troubleshooting,” for more troubleshooting information.
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4, Test Port Output Power Linearity

This test verifies the analyzer’s test port output power linearity throughout the analyzer’s
frequency range. A power meter calibration is used to set the reference output power
across the frequency range of the analyzer. The analyzer’s B-channel receiver is used to
determine power linearity after each change in output power.

NOTE This test does not verify the functionality of the step attenuator. To verify its
function, go to “Step 2. Operator's Check” on page 4-6.

Analyzer warm-up time: 30 minutes

Specifications
Power Range Power Level Linearity?
—15to +5 dBm +0.2 dB
+5to +10 dBm +0.5dB
+5 to +8 dBm +0.5dB

a. Relative to 0 dBm from 300 kHz to 3 GHz

(2 GHz for Option 075; 6 GHz for Option 006).

b. Options 014 and 075

Required Equipment

Description

HP/Agilent Part or Model Number

Power Meter

437A/438A or E4418B/4419B

Power Sensor 8482A

Adapter: APC-7 to type-N (f) 11524A
Attenuator: APC-7, 50Q, 20 dB 8492A Option 020
RF Cable: APC-7, 50Q 8120-4779

GPIB Cable 10833A/B/C/D
Additional Equipment for Option 006 Analyzers

Power Sensor 8481A
Additional Equipment for Option 075 Analyzers

Attenuator: 20dB, Type-N 8491A Option 020
Minimum Loss Pads (2): 50Q to 75Q 11852B

Cable: 50Q, Type-N(m) to Type-N (m) 8120-4781

Power Sensor 8483A (Option H03)
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Procedure

Power Meter Calibration

1. Zero and calibrate the power meter for the HP/Agilent 8482A power sensor.

2. Connect the equipment as shown in Figure 2-11.

Figure 2-11 Setup for Power Meter Calibration on Test Port 1
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= | Port 1 Port 2

Adapter
APC-7 to Type-N (f)

|

1
I
e
4

o me’ -.‘
] 1
8481A 8482A
Power Sensor Power Sensor
J

NETWORK ANALYZER

WITH OPTION 075
L N

P —

POWER METER

9 -
-—
* | Port 1 Port 2
8483A
Power Sensor
(Option HO3)

* Direct Connection

sa5130e

3. Press (Preset).
4. Press IF BW (300) (Sweep Setup) NUMBER of POINTS G1).
5. Press (Start) (300) (k/m), then;

e If the analyzer has Option 075, press (G/n).
e If the analyzer has Option 006, press (Gn).
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6. Press SYSTEM CONTROLLER .

7. Press SET ADDRESSES and POWER MTR until the analyzer shows the correct
power meter model. (Use 438A/437 if the power meter is an E4419B or E4418B.)

8. Press ADDRESS: P MTR/GPIB . The default power meter GPIB address is 13. Make
sure it is the same as your power meter GPIB address. Otherwise, use the analyzer
front panel keypad to enter the correct GPIB address for your power meter.

9. Press PWR RANGE AUTO man to MAN to turn auto power range off.

NOTE The analyzer displays the PRm annotation, indicating that the analyzer power
range is set to MANUAL.

10.Select PORT POWER UNCOUPLD to uncouple the test port output power.
11.Press PWRMTR CAL .

12.Press LOSS/SENSR LISTS CAL FACTOR SENSOR A . Refer to the back of the power
sensor to locate the different calibration factor values along with their corresponding
frequencies.

NOTE The analyzer's calibration factor sensor table can hold a maximum of 55
calibration factor data points.

The following softkeys are included in the sensor calibration factor entries menu:

SEGMENT press to select a point where you can use the front panel knob or entry
keys to enter a value.

EDIT press to edit or change a previously entered value.
DELETE press to delete a point from the sensor calibration factor table.
ADD select this key to add a point into the sensor calibration factor table.

CLEAR LIST select this key to erase the entire sensor calibration factor table.

DONE select this key when done entering points to the sensor calibration
factor table.

As an example, the following are the keystrokes for entering the first two calibration
factor data points for the 8482A power sensor (assuming CF% = 96.4 at 100 kHz and
CF% = 98.4 at 300 kHz):

a. From the sensor calibration factor entries menu, press ADD .

b. Press FREQUENCY (k/m). If you make an entry error, press and

re-enter the correct value again.
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d. Press DONE to terminate the first calibration factor data point entry.

e. To enter the second cal factor data point, press ADD .

=

Press FREQUENCY Wm).
Press CAL FACTOR .

= ®

[

To terminate the second calibration factor data point entry, press DONE .

Press SEGMENT and use the front panel knob to scroll through the sensor

calibration factors table. Check to be sure all values are entered correctly. If you see
an error, use the front panel knob to point to the data point you want to modify and

press EDIT .

13.Press the appropriate softkeys to create a power sensor calibration factors table.

14.Press DONE to exit the sensor calibration factor entries menu.

15.Press RETURN
calibration.

ONE SWEEP TAKE CAL SWEEP to start the power meter

NOTE
calibration is active.

The analyzer displays the PC annotation, indicating the power meter

Output Power Linearity Measurement: 300 kHz to 3 GHz

1. Set up the equipment as shown in Figure 2-12.

Figure 2-12 Test Port Output Power level Linearity Test Setup

NETWORK ANALYZER

Attenuator
20dB

* Direct Connection

2. Press INPUT PORTS B.
3. Press TRIGGER MENU

NETWORK ANALYZER
WITH OPTION 075

£ N\

P —

Minimum Loss Pad (2)
Attenuator

20dB
Cable
Type-N

sa540e

SINGLE .
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4. Press DATA > MEMORY DATA/MEM .

5. Press AMODE MENU FIXED MKR POSITION FIXED MKR STIMULUS
FIXED MKR VALUE RETURN A REF = A FIXED MKR .

6. Press (or the next power setting from the performance test record).
7. Press TRIGGER MENU SINGLE .

8. Press (Marker) MARKER 1 (Marker Search) SEARCH: MAX MARKER 2
(Marker Search) SEARCH:MIN .

9. Read the value for marker 1 from the display and enter it in the performance test record
in the “Marker 1 Maximum?” value column. Enter the value of marker 2 in the “Marker
2 Minimum” value column.

10.Press AMODE MENU FIXED MKR POSITION FIXED MKR VALUE
(or the next power setting from the performance test record) RETURN .

11.Repeat steps 6 through 10 for all power settings listed on the performance test record
for the 300 kHz to 3 GHz frequency range.

12.The marker 1 (maximum) and marker 2 (minimum) readings should be within the
specified range for each power level with reference to the fixed marker value.

13.If your analyzer does not have Option 006, this completes the test. If you have problems
with this test, go to “In Case of Difficulty” on page 2-27.

14.If your analyzer has Option 006, proceed to the next two sections.
Power Meter Calibration from 3 GHz to 6 GHz (Option 006 only)

1. Disconnect the 8482A power sensor from the power meter and connect the 8481A power
sensor in its place. Zero and calibrate the power meter for this sensor. Connect the
equipment as shown in Figure 2-11 on page 2-23, using the 8481A sensor.

2. Press (Start) (G/n) (Stop) (6) (G/n).

3. Press PWRMTR CAL (0) (x1).

4. Press LOSS/SENSR LISTS CAL FACTOR SENSOR B . Press the appropriate keys to
build a sensor calibration factor table for the 8481A power sensor (sensor B).

5. Press DONE to exit the sensor calibration factor entries menu.

6. Press USE SENSOR B to select the 8481A sensor. Press
TRIGGER MENU CONTINUOUS .

7. Press PWRMTR CAL ONE SWEEP TAKE CAL SWEEP to start the power
meter calibration.

8. Proceed to the next section for making the power linearity measurements.
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Output Power Linearity Measurement from 3 GHz to 6 GHz (Option 006 only)

1.
2.
3.
. Press A MODE MENU FIXED MKR POSITION FIXED MKR STIMULUS

Set up the equipment as shown in Figure 2-12.

Press TRIGGER MENU SINGLE .
Press DATA —» MEMORY DATA/MEM .

FIXED MKR VALUE RETURN A REF = A FIXED MKR .

. Press (Power ) (=15) (x1) (or the next power setting from the performance test record).

. Press TRIGGER MENU SINGLE .
. Press (Marker) MARKER 1 (Marker Search) SEARCH: MAX MARKER 2

(Marker Search) SEARCH:MIN .

. Read the value for marker 1 from the display and enter it in the performance test record

in the “Marker 1 Maximum” value column. Enter the value of marker 2 in the
Marker 2 Minimum” value column.

Press AMODE MENU FIXED MKR POSITION FIXED MKR VALUE
(or the next power setting from the performance test record) RETURN .

10.Repeat steps 5 through 9 for all power settings listed on the performance test record in

the 3 GHz to 6 GHz range.

11.The marker 1 (maximum) and marker 2 (minimum) readings should be within the

specified range for each power level with reference to the fixed marker value.

12.This completes the test. If you have problems with this test, go to “In Case of Difficulty,”

next.

In Case of Difficulty

1.

Ensure that the power meter and power sensors are operating to specifications. Be sure
to set the power meter calibration factor for the range of frequencies that you are
testing.

. Verify that there is power coming out of the analyzer's test port 1. Be sure you did not

accidentally switch off the analyzer's internal source. If you did, press
POWER SOURCE PWR ON .

. Repeat this performance test.

Chapter 2 2-27



System Verification and Performance Tests

Agilent 8753ES System Verification and Performance Tests

5. Minimum R Channel Level

This test confirms that phase lock can be achieved at a specified minimum R channel input
power. Power from the analyzer’s output port is fed into the R channel receiver using the
input found on the front panel. Observations are made for proper phase lock conditions.

Analyzer warm-up time: 30 minutes

Specifications
Frequency Range Minimum R Channel
Level
300 kHz to 3 GHz < -35dBm
3 GHz to 6 GHz? <-30 dBm

a. Only for analyzers with Option 006.

Required Equipment
Description HP/Agilent Part or Model Number
Adapter: APC-3.5 (m) to APC-7 1250-1746
Cable: APC-7, 24-inch 8120-4779

Required Equipment for 75Q Analyzers (Option 075)

Minimum Loss Pad: 50Q to 75Q 11852B
Cable: 50Q Type-N, 24-inch 8120-4781
Adapter: APC-3.5 (m) to Type-N (f) 1250-1750

Procedure

1. Connect the equipment as shown in Figure 2-13.

Figure 2-13 Minimum R Channel Level Test Setup

NETWORK ANALYZER
P N
® ) © [| R Channel
*
Port 1 Port 2 Adapter
APC-3.5 (m)
to APC-7

Cable 24 Inch

* Direct Connection

NETWORK ANALYZER
WITH OPTION 075
£

P

Port 1
Minimum
Loss Pad
50Q/75€0

Cable 24 Inch

sab48e
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Press (Preset ) (Meas ) INPUT PORTS R .

Press PWR RANGE MAN POWER RANGES RANGE 5 65 to —40.
Press (Scale Ref) REFERENCE VALUE GD).
Press CW FREQ (k/m).

Press POWER (=65) (x1).

The analyzer displays the message CAUTION: NO IF FOUND: CHECK R INPUT
LEVEL.

7. Press to increase the test port power by 1 dBm.

8. If the analyzer displays a phase lock error message, continue increasing the test port

power until phase lock is achieved.

Write the test port power that is displayed on the analyzer, on the performance test
record.

10.Repeat steps 5 through 9 for the other CW frequencies listed in the performance test

record.

In Case of Difficulty

1.

Check the flexible RF cable (W8, as shown in Figure 2-14) between the R sampler
assembly (A4) and the phase lock assembly (A11). Make sure it is connected between
A11J1 (PL IF IN) and 1st IF Out.

CAUTION Do not push cable W8 down next to the A11 phase lock assembly.
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Figure 2-14 Flexible RF Cable Location

A10 A8 AT A12

Em l; mi

P ° ° B °© l / ° ﬂ 9 W13
A4
w8

sg686ée

2. Using an ohmmeter, verify that cable W8 is not open. In addition, examine both the
cable connectors: measure the resistance between the cable center pin and the cable
connector and make sure it is not close to zero.

3. Check the R sampler by substituting it with the B sampler (A6). Do this by moving
cable W8 to the B sampler (A6), as shown in Figure 2-15.
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Figure 2-15 Connections for Substituting the R Sampler (A4)

A1

sg6115e

4. Connect the equipment as shown in Figure 2-16.

Figure 2-16 Setup for Checking the R Sampler (A4)

NETWORK ANALYZER
L N

~— —

Port 1 Port 2

e/

Cable 24 inch
sa5133e

5. Repeat the test, but select the B sampler (A6) by pressing INPUT PORTS B
in step 2. Use the following specifications:

e 300 kHz to 3 GHz: < -27 dBm
e 3 GHzto 6 GHz: <-22 dBm
6. If the analyzer fails the test, replace the A11 assembly.

7. Verify that the high/low band adjustments are still within specifications. For more
information on how to perform this task, refer to “High/Low Band Transition
Adjustment” on page 3-47.

8. Refer to Chapter 7 , “Source Troubleshooting,” for more troubleshooting information.
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6. Test Port Input Noise Floor Level

The analyzer’s noise floor level is measured at minimum power with loads connected to the

test ports.

Analyzer warm-up time: 30 minutes

Specifications

Frequency Range Test Port IF Bandwidth | Average Average
Noise Level Noise Level
(for 50Q2 (for 75Q
analyzers) analyzers)

300 kHz to 3.0 GHz Test Port 1 3 kHz -82 dBm —80 dBm

300 kHz to 3.0 GHz Test Port 1 10 Hz -102 dBm —100 dBm

300 kHz to 3.0 GHz Test Port 2 3 kHz —82 dBm —80 dBm

300 kHz to 3.0 GHz Test Port 2 10 Hz -102 dBm —100 dBm

3.0 GHz to 6.0 GHz2 Test Port 1 3kHz -77 dBm N/A

3.0 GHz to 6.0 GHz? Test Port 1 10 Hz -97 dBm N/A

3.0 GHz to 6.0 GHz2 Test Port 2 3 kHz —77 dBm N/A

3.0 GHz to 6.0 GHz2® Test Port 2 10 Hz -97 dBm N/A

a. Only for analyzers with Option 006.

Required Equipment
Description HP/Agilent Part or Model Number
Calibration Kit: 7-mm 85031B
Equipment Required for 75Q Analyzers
Calibration Kit: Type-N 85036B

Procedure

Test Port 1 Noise Floor Level from 300 kHz to 3 GHz (IF BW = 3 kHz)

1. Connect the equipment as shown in Figure 2-17.
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Figure 2-17 Source Input Noise Floor Test Setup

NETWORK ANALYZER
P N
* *

Port 1 Port 2
Terminations

* Direct Connection

sa550e
2. Press (Preset) (Avg) IF BW (:3000) (x1) (Power) (=85) (x1)
(Start ) (300) (k/m) (Stop) (3) (G/n).

3. Press (Meas) INPUT PORTS A TESTPORT 2 LIN MAG
Scale Ref) AUTO SCALE .

4. Press MARKER MODE MENU STATS ON
TRIGGER MENU SINGLE .

5. When the analyzer finishes the sweep, notice the mean value (which appears on the
analyzer display).

6. Convert the measured linear magnitude mean value to log magnitude, using this
equation.

Power (dBm) = 20 X [log;( (linear magnitude mean value)]

NOTE Notice that the mean value that is displayed on the analyzer is in pU units.
So, for example, if the displayed value is 62 puU, the value that you would put

in the equation is (62 x 1075).

7. Write this calculated value on the performance test record.
Test Port 1 Noise Floor Level from 300 kHz to 3 GHz (IF BW = 10 Hz)

8. Press IF BW to change the IF bandwidth to 10 Hz.
9. Press TRIGGER MENU SINGLE .
10.When the analyzer finishes the sweep, notice the mean value.

11.Convert the measured linear magnitude mean value to log magnitude, using this
equation.

Power (dBm) = 20 X [log;( (linear magnitude mean value)]

12.Write this calculated value on the performance test record.
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Test Port 2 Noise Floor Level from 300 kHz to 3 GHz (IF BW = 10 Hz)

13.Press (Meas) INPUT PORTS B TESTPORT 1 LIN MAG .
14.Press TRIGGER MENU SINGLE .

15.When the analyzer finishes the sweep, notice the mean value.

16.Convert the measured linear magnitude mean value to log magnitude, using this
equation.

Power (dBm) = 20 x [log;( (linear magnitude mean value)]

17.Write this calculated value on the performance test record.
Test Port 2 Noise Floor Level from 300 kHz to 3 GHz (IF BW = 3 kHz)

18.Press IF BW to change the IF bandwidth to 3 kHz.
19.Press TRIGGER MENU SINGLE .
20.When the analyzer finishes the sweep, notice the mean value.

21.Convert the measured linear magnitude mean value to log magnitude, using this
equation.

Power (dBm) = 20 x [log;( (linear magnitude mean value)]

22 Write this calculated value on the performance test record.

23.This completes the test port input noise floor level procedure if your analyzer does not
have Option 006. If your analyzer has Option 006, continue with the next section.

Test Port 2 Noise Floor Level from 3 GHz to 6 GHz (IF BW = 3 kHz)
(Option 006 only)

24.Press (Start) (G/n) (Stop) (6) (G/n).
25.Press TRIGGER MENU SINGLE .

26.When the analyzer finishes the sweep, notice the mean value.

27.Convert the measured linear magnitude mean value to log magnitude, using this
equation.

Power(dBm)= 20 x [log;( (linear magnitude mean value)]

28.Write this calculated value on the performance test record.
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Test Port 2 Noise Floor Level from 3 GHz to 6 GHz (IF BW =10 Hz)
(Option 006 only)

29.Press IF BW to change the IF bandwidth to 10 Hz.
30.Press TRIGGER MENU SINGLE .

31.When the analyzer finishes the sweep, notice the mean value.

32.Convert the measured linear magnitude mean value to log magnitude, using this
equation.

Power (dBm)= 20 X [log;( (linear magnitude mean value)]

33.Write this calculated value on the performance test record.

Test Port 1 Noise Floor Level from 3 GHz to 6 GHz (IF BW = 10 Hz)
(Option 006 only)

34.Press INPUT PORTS A TESTPORT 2 .
35.Press TRIGGER MENU SINGLE .

36.When the analyzer finishes the sweep, notice the mean value.

37.Convert the measured linear magnitude mean value to log magnitude, using this
equation.

Power (dBm) = 20 X [log;( (linear magnitude mean value)]

38.Write this calculated value on the performance test record.

Test Port 1 Noise Floor Level from 3 GHz to 6 GHz (IF BW = 3 kHz)
(Option 006 only)

39.Press IF BW (Km).
40.Press TRIGGER MENU SINGLE .

41.When the analyzer finishes the sweep, notice the mean value.

42.Convert the measured linear magnitude mean value to log magnitude, using this
equation.

Power (dBm)= 20 x [log( (linear magnitude mean value)]

43.Write this calculated value on the performance test record.

In Case of Difficulty

1. Perform the adjustment titled “ADC Offset Correction Constants (Test 52)” on
page 3-15.

2. Repeat the entire “6. Test Port Input Noise Floor Level” procedure.

3. Suspect the A10 Digital IF assembly if the analyzer fails both test port input noise floor
tests.

4. Refer to Chapter 8 , “Receiver Troubleshooting,” for more troubleshooting information.
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7. Test Port Input Frequency Response

Power meter calibration is used to control the input to the analyzer’s receiver across its
frequency range. The network analyzer’s input receiver frequency response is measured

against this calibrated input.

Analyzer warm-up time: 30 minutes

Specifications
Frequency Range Input Frequency Response?®
300 kHz to 3 GHz +1dB
3 GHz to 6 GHz" +2dB
a. At 0 dBm.

b. Only for analyzers with Option 006.

Required Equipment
Description HP/Agilent Part or Model Number
Power Meter 436A/437B/438A or E4418B/4419B
Power Sensor 8482A
Cable: APC-7, 24-inch 8120-4779
Adapter: APC-7 to Type-N () 11524A
Additional Equipment for Option 006 Analyzers
Power Sensor 8481A
Additional Equipment for 75Q2 Analyzers
Power Sensor 8483A Option HO3
Cable: 75Q, Type-N 8120-2408
Adapter: 75Q, type-N (f) to type-N (f) 1250-1529

Procedure

Power Meter Calibration for Test Port 1 from 300 kHz to 3 GHz

1. Zero and calibrate the power meter for the 8482A sensor.

2. Connect the equipment as shown in Figure 2-18.
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Figure 2-18 Setup for Power Meter Calibration on Test Port 1
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Port1 Port2
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Type-N Adapter  8483A
75Q Type-N ()  Power Sensor
to Type-N (f) (Option HO3)

o]

*

*  Direct Connection

sa547e

3. Press IF BW (k/m) (Start) (300) (K/m).
4. Only for Analyzers with Option 006:

Press (Stop) (G/n).
5. Press SYSTEM CONTROLLER .

6. Press SET ADDRESSES and POWER MTR until the analyzer shows the correct
power meter model. (Use the 438A/437 selection if the power meter is an HP/Agilent
E4419B or an E4418B.)

7. Press ADDRESS: P MTR/GPIB . The default power meter GPIB address is 13. Make
sure it is the same as your power meter GPIB address. Otherwise, use the analyzer
front panel keypad to enter the correct GPIB address for your power meter.

8. Press (Sweep Selup) NUMBER of POINTS (57) (D).
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9. Press POWER PWR RANGE MAN to turn the auto power range off.

NOTE The analyzer displays the PRm annotation, indicating that the analyzer power
range is set to MANUAL.

10.Select PORT POWER UNCOUPLD to uncouple the test port output power.
11.Press PWRMTR CAL .

12.Press LOSS/SENSR LISTS CAL FACTOR SENSOR A . Refer to the back of the power
sensor to locate the different calibration factor values along with their corresponding
frequencies.

NOTE The analyzer's calibration factor sensor table can hold a maximum of 55
calibration factor data points.

The following softkeys are included in the sensor calibration factor entries menu:

SEGMENT press to select a point where you can use the front panel knob or entry
keys to enter a value.

EDIT press to edit or change a previously entered value.
DELETE press to delete a point from the sensor calibration factor table.
ADD select this key to add a point into the sensor calibration factor table.

CLEAR LIST select this key to erase the entire sensor calibration factor table.

DONE select this key when done entering points to the sensor calibration
factor table.

As an example, the following are the keystrokes for entering the first two calibration
factor data points for the 8482A power sensor (assuming CF% = 96.4 at 100 kHz and
CF% = 98.4 at 300 kHz):

a. From the sensor calibration factor entries menu, press ADD .

b. Press FREQUENCY (k/m). If you make an entry error, press and

re-enter the correct value again.
c. Press CAL FACTOR D).
d. Press DONE to terminate the first calibration factor data point entry.
e. To enter the second cal factor data point, press ADD .
Press FREQUENCY (k/m).
Press CAL FACTOR 1.

To terminate the second calibration factor data point entry, press DONE .

=

5 o
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i. Press SEGMENT and use the front panel knob to scroll through the sensor
calibration factors table. Check to be sure all values are entered correctly. If you spot
an error, use the front panel knob to point to the data point you want to modify and

press EDIT .
13.Press the appropriate softkeys to create a power sensor calibration factors table.
14.Press DONE to exit the sensor calibration factor entries menu.

15.Press RETURN ONE SWEEP TAKE CAL SWEEP to start the power meter
calibration.

Wait until the analyzer finishes the sweep, then continue with this procedure.

NOTE The analyzer displays the PC annotation, indicating the power meter
calibration is active.

Test Port 2 Input Frequency Response from 300 kHz to 3 GHz

16.Connect the equipment as shown in Figure 2-19.

Figure 2-19 Test Port 2 Input Frequency Response Test Setup

NETWORK ANALYZER
L N

~— —

Port 1 Port 2

Cable 24 inch
sa5133e

17 Press INPUT PORTS B TRIGGER MENU SINGLE .

18.Press (Scale Ref ) SCALE/DIV (1) (x1).

19.Press MARKER 1 (Marker Search) SEARCH:MIN to put marker 1 at the
minimum magnitude location of the trace.

20.Press MARKER 2 (Marker Search) SEARCH:MAX to position marker 2 at
the maximum magnitude location of the trace.

21.Write the marker 1 or marker 2 value, whichever has the larger absolute magnitude, in
the performance test record.
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Power Meter Calibration for Test Port 2 from 300 kHz to 3 GHz
22.Connect the equipment as shown Figure 2-20.

Figure 2-20 Setup for Power Meter Calibration on Test Port 2
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75Q Type-N
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23 Press TRIGGER MENU CONTINUOUS INPUT PORTS

TESTPORT 2 .

24 .Press PWRMTR CAL ONE SWEEP TAKE CAL SWEEP to start the power

meter calibration for test port 2.

25.When the analyzer displays the message POWER METER CALIBRATION SWEEP
DONE, connect the equipment as shown as in Figure 2-21.
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Figure 2-21 Test Port 1 Input Frequency Response Test Setup

NETWORK ANALYZER
L N

~— —

Port 1 Port 2

Cable 24 inch
sa5133e

Test Port 1 Input Frequency Response from 300 kHz to 3 GHz

26.Press INPUT PORTS A TRIGGER MENU SINGLE .
27 Press MARKER 1 (Marker Search) SEARCH:MIN .
28.Press MARKER 2 (Marker Search) SEARCH:MAX .

29.Write the marker 1 or marker 2 reading, whichever has the larger absolute magnitude,
in the performance test record.

30.If your analyzer does not have Option 006, this completes the performance test. If your
analyzer has Option 006, continue with the next sections.

Power Meter Calibration for Test Port 2 from 3 GHz to 6 GHz (Option 006 only)
31.Replace the power sensor with the 8481A, and then set up the power meter:

a. Cycle the line power for the power meter.
b. Zero and calibrate the power meter with the new sensor.

32.Connect the equipment as shown in Figure 2-22.
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Figure 2-22 Setup for Power Meter Calibration on Test Port 2

NETWORK ANALYZER
L N

7 —

POWER METER

GPIB LN
@ o= <_>
-—
Port 1 Port 2 B
Cable
APC-7 24 Inch

Adapter  8481A
APC-7 to Type-N (f) Power Sensor
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33.Press (Start) (G/n) (Stop) (6) (G/n).
34.Press PWRMTR CAL .

35.Press LOSS/SENSR LISTS CAL FACTOR SENSOR B . Press the appropriate keys to
build a calibration factor sensor table for the 8481A power sensor.

36.Press DONE to exit the sensor calibration factor entries menu.

37.To select the 8481A power sensor, press USE SENSOR B . Press
TRIGGER MENU CONTINUOUS .

38.Press PWRMTR CAL ONE SWEEP TAKE CAL SWEEP to start the power
meter calibration.

Test Port 1 Input Frequency Response from 3 GHz to 6 GHz

39.When the analyzer finishes the calibration sweep, connect the equipment as shown in
Figure 2-23.

Figure 2-23 Setup for Test Port 1 Input Frequency Response

NETWORK ANALYZER
L N

~— —

Port 1 Port 2

Cable 24 inch
sa5133e
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40.Press INPUT PORTS A TRIGGER MENU SINGLE .

41.Press MARKER 1 (Marker Search) SEARCH:MIN to put marker 1 at the
minimum magnitude location of the trace.

42 Press MARKER 2 (Marker Search) SEARCH:MAX to position marker 2 at
the maximum magnitude location of the trace.

43.Write the marker 1 or marker 2 reading, whichever has the largest absolute magnitude,
in the performance test record.

Power Meter Calibration for Test Port 1 from 3 GHz to 6 GHz (Option 006 only)

44 .Connect the equipment as shown in Figure 2-24.

Figure 2-24 Setup for Power Meter Calibration on Test Port 1

NETWORK ANALYZER
POWER METER
GPIB
® © : :
Port 1 Port 2
Cable
APC-7 24 Inch
| * P |
| I La__J
Adapter 8481A
APC-7to Power Sensor
Type-N (f)
+* Direct Connection sa553e

45 Press TRIGGER MENU CONTINUOUS INPUT PORTS
TESTPORT 1 .

46.Press PWRMTR ONE SWEEP TAKE CAL SWEEP to start the power meter
calibration for test port 1.

Test Port 2 Input Frequency Response from 3 GHz to 6 GHz (Option 006 only)

47 When the analyzer displays the message POWER METER CALIBRATION SWEEP DONE,
connect the equipment as shown as in Figure 2-25.
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Figure 2-25 Test Port 2 Input Frequency Response Test Setup

NETWORK ANALYZER
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Port 1 Port 2

Cable 24 inch
sa5133e

48 Press INPUT PORTS B TRIGGER MENU SINGLE .

49.Press MARKER 1 (Marker Search) SEARCH:MIN to put marker 1 at the
minimum magnitude location of the trace.

50.Press MARKER 2 (Marker Search) SEARCH:MAX to position marker 2 at
the maximum magnitude location of the trace.

51.Write the marker 1 or marker 2 reading, whichever has the largest absolute magnitude,
in the performance test record.

In Case of Difficulty

1. Be sure you have used the correct power sensor for the frequency range.

2. Verify that the calibration factors that you have entered for the power sensors are
correct.

3. Repeat this test with a cable that is known to be good.
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8. Test Port Crosstalk

Perform this test to measure the maximum level of signal leakage between the analyzer's
test ports. Crosstalk is measured with shorts attached to the test ports after a
normalization measurement with a thru.

Analyzer warm-up time: 30 minutes

Specifications
Frequency Range Crosstalk?®
300 kHz to 3 GHz <-100dB
3 GHz to 6 GHz" <-90dB

a. Measurement conditions:
25 °C 15 °C; normalized to a through; measured with two shorts
(or shielded open); 10 Hz IF BW; averaging factor 8;
alternate mode; source power at +10 dBm (or +8 dBm for
Option 014 or Option 075).

b. Only for analyzers with Option 006.

Required Equipment
Description HP/Agilent Part or Model Number
Calibration Kit: 7-mm 85031B
Cable: APC-7, 24-inch 8120-4779

Additional Equipment for 752 Analyzers

Calibration Kit: 75Q, Type-N 85036B

Cable: 75Q, Type-N, 24 inch 8120-2408

Adapter: 75Q, Type-N (m) to Type-N (m) part of 85036B
Procedure

Normalization from 300 kHz to 3 GHz

1. Connect the 24-inch cable between the analyzer’s test ports 1 and 2 as shown in
Figure 2-26. Use the appropriate cable for your analyzer (50Q or 75Q).
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Figure 2-26 8753ES Crosstalk Baseline Measurement

8.
9.
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Port 1 Port 2

Cable 24 inch
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. Press MORE ALTERNATE A and B.
. Press (Start) (300) (k/m) (Stop) (GM).

Press NUMBER of POINTS (or, for
analyzers with Option 014 or Option 075, press GD).

. Press IF BW 1.
. Press Trans: FWD S21 (B/R) .
. Press TRIGGER MENU SINGLE . Wait for the sweep to finish, as

indicated by the H1d notation on the left side of the display.
Press DATA - MEMORY DATA/MEM .

Press (Chan 2) (Meas ) Trans: REV S12 (A/R) .

10.Press TRIGGER MENU SINGLE . Wait for the sweep to finish, as

indicated by the H1d notation on the left side of the display.

11.Press DATA — MEMORY DATA/MEM .

12.Press (Scale Ref) SCALE/DIV REFERENCE VALUE GD.
13.Press (Chan 1) (Scale Ref) SCALE/DIV REFERENCE VALUE

(x1).
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Crosstalk to Test Port 2 from 300 kHz to 3 GHz

1. Connect the equipment as shown in Figure 2-27. Use the shorts from the calibration kit.

Figure 2-27 8753ES Crosstalk Measurement
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Short {m) Type-N (m) 750
Cable APC-7 Open/Short (50Q)
24 inch
L Open End Short (f)

75Q

* Direct Connection

sab31e

2. Press (Chan 1) (Avg) AVERAGING ON AVERAGING FACTOR

TRIGGER MENU NUMBER of GROUPS (x1). Wait for the
sweeps to finish as indicated by the H1d indication on the left side of the display.

3. Press (Marker Search) SEARCH: MAX .

4. Write the marker value (which appears on the display) in the performance test record.

Crosstalk to Test Port 1 from 300 kHz to 3 GHz

5. Press (Chan2) (Avg) AVERAGING ON AVERAGING FACTOR GD.

6. Press TRIGGER MENU NUMBER of GROUPS (x1). Wait for the
sweeps to finish as indicated by the H1d indication on the left side of the display.

7. Press (Marker Search) SEARCH: MAX .

8. Write the marker value (which appears on the analyzer display) in the performance test
record. This completes the test. If your analyzer has Option 006, proceed to the next
section.

Normalization from 3 GHz to 6 GHz (Option 006 only)
1. Set up the equipment again as shown in Figure 2-26 on page 2-46.
2. Press (Start) (G/n) (Stop) (6) (G/n) (Avg) AVERAGING OFF .

3. Press TRIGGER MENU SINGLE . Wait for the sweep to finish as
indicated by the H1d indication on the left side of the display.

4. Press DATA — MEMORY (Scale Ref) REFERENCE VALUE GD.
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5. Press (Chan 1) (Avg ) AVERAGING OFF .

6. Press TRIGGER MENU SINGLE . Wait for the sweep to finish as
indicated by the H1d indication on the left side of the display.

7. Press DATA —> MEMORY (Scale Ref) REFERENCE VALUE GD.
Crosstalk to Test Port 2 from 3 GHz to 6 GHz (Option 006 only)

8. Connect the equipment as shown in Figure 2-27 on page 2-47. Press
AVERAGING ON .

9. Press TRIGGER MENU NUMBER of GROUPS (x1). Wait for the
sweeps to finish as indicated by the H1d notation on the left side of the display.

10.Press (Marker Search) SEARCH: MAX .

11.Write the marker value (which appears on the analyzer display) in the performance test
record.

Crosstalk to Test Port 1 from 3 GHz to 6 GHz (Option 006 only)

12.Press AVERAGING ON .

13.Press TRIGGER MENU NUMBER of GROUPS (x1). Wait for the
sweeps to finish as indicated by the H1d notation on the left side of the display.

14.Press (Marker Search) SEARCH: MAX .

15.Write the marker value (which appears on the analyzer display) in the performance test
record.

In Case of Difficulty

1. Remove the instrument top cover. Using an 8 lb-inch torque wrench, verify that all
semirigid cables connected to the sampler/mixer assemblies are tight. In addition,
tighten any loose screws on the sampler/mixer assemblies (A4/5/6) and the pulse
generator assembly (A7).

2. Remove the instrument bottom cover. Refer to Figure 2-28. Verify that cables W1, W31
and W32 are tight.

3. Repeat this test.
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Figure 2-28 8753ES Bottom View

OF

‘@
=
o]
O
1y
O

wsz\\\

w31

© [°] ©
° [ %9 °
S O o O ©
© G © ©
H @ @ @ @ H
ﬁ[ ° K@ © o
© : o)
| o o o o o o o o o\\ o o o o o o |
T | E— \
W1
sg6102e

Chapter 2 2-49



System Verification and Performance Tests
Agilent 8753ES System Verification and Performance Tests

9. Uncorrected Port Performance

The analyzer can perform error-correction and store the error coefficients. These error
coefficients are, in fact, measurements of the analyzer’s uncorrected port performance.

NOTE The crosstalk calibration coefficients are omitted in this procedure. They are
covered in the “Test Port Crosstalk” performance test.

Analyzer warm-up time: 30 minutes

Specifications

Uncorrected® Error
Terms

Frequency Range

300kHzto1.3GHz | 1.3GHz to3 GHz | 3 GHz to 6 GHZ
Directivity 35dB 30 dB 25 dB
Source Match 16 dB 16 dB 14 dB
Load Match 18 dB 16 dB 14 dB
Reflection Tracking +1.0dB +1.0dB +1.5dB
Transmission Tracking +1.0dB +1.0dB +1.5dB

a. At 25 °C 45 °C, with less than 1 °C deviation from the measurement calibration

temperature.

b. Only for analyzers with Option 006.

Required Equipment
Description HP/Agilent Part or Model Number
Calibration Kit: 7-mm 85031B
Cable, APC-7: 24-inch 8120-4779
Additional Equipment for 75Q Analyzers
Calibration Kit: Type-N 85036B
Cable: 75Q, Type-N, 24-inch 8120-2408

Procedure

First Full 2-Port Calibration

1. Connect the equipment as shown in Figure 2-29.
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Figure 2-29 First Full 2-Port Calibration Test Setup

NETWORK ANALYZER
= =
®
Analyzer Port 2
Test Port 1

Reference
Cable
Test Port 2 Q-J 24 Inch

sa554e

2. Press IF BW
(Start) (8300) (k/m).

3. Press CALKIT SELECT CALKIT CALKIT:7mm (or CAL KIT: N 75Q if the
analyzer has Option 075) RETURN RETURN CALIBRATE MENU FULL 2-PORT .

4. Press ISOLATION OMIT ISOLATION .

5. Connect the OPEN end of the open/short combination (supplied in the calibration kit) to
analyzer test port 1.

Press REFLECTION FORWARD:OPEN .
Connect the SHORT end of the open/short combination to analyzer test port 1.
Press FORWARD:SHORT .

© ® NS

Replace the open/short combination with the termination (supplied in the calibration
kit).

10.Press FORWARD:LOAD .

11.Connect the OPEN end of the open/short combination to reference test port 2.
12.Press REVERSE:OPEN .

13.Connect the SHORT end of the open/short combination to reference test port 2.
14.Press REVERSE: SHORT .

15.Connect the termination to the reference test port 2.

16.Press REVERSE: LOAD .

17.When the analyzer displays PRESS 'DONE' IF FINISHED WITH STD(s), press
STANDARDS DONE .

Wait for the message COMPUTING CAL COEFFICIENTS to disappear from the analyzer
display before proceeding to the next step.
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18.Connect the equipment as shown in Figure 2-30.

Figure 2-30 Transmission Calibration Test Setup

NETWORK ANALYZER
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Port 1 Port 2

Cable 24 inch
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19.Press TRANSMISSION DO BOTHFWD + REV .
20.Press DONE 2-PORT CAL .

Directivity (Forward) Calibration Coefficient

21.Press SERVICE MENU TESTS EXECUTE TEST .

22 When the analyzer finishes the test, press (Marker ).

23.Using the front panel knob, locate the maximum value of the data trace for the 300 kHz
to 1.3 GHz frequency range.

24 Write the maximum value in the performance test record.

25.Repeat the previous two steps for the other frequency range(s) listed on the
performance test record.

Source Match (Forward) Calibration Coefficient

26.Press SERVICE MENU TESTS EXECUTE TEST .
27.When the analyzer finishes the test, repeat steps 22 through 25.

Transmission Tracking (Reverse) Calibration Coefficient

28.Press SERVICE MENU TESTS EXECUTE TEST .
29.When the analyzer finishes the test, press (Marker ).

30.Using the front panel knob to move the marker along the data trace, locate the
maximum and minimum values for the 300 kHz to 1.3 GHz frequency range.

31.Enter the data trace value that is of greater deviation from zero into the performance
test record. (This is the greater absolute value of either the maximum data trace value
or the minimum data trace value.)

32.Repeat the previous two steps for the other frequency range(s) listed on the
performance test record.
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Reflection Tracking (Forward) Calibration Coefficient

33.Press SERVICE MENU TESTS EXECUTE TEST .
34.When the analyzer finishes the test, repeat steps 29 through 32.

Load Match (Reverse) Calibration Coefficient

35.Press SERVICE MENU TESTS EXECUTE TEST .
36.When the analyzer finishes the test, repeat steps 22 through 25.

Second Full 2-Port Calibration

37.Connect the equipment as shown in Figure 2-31.

Figure 2-31 Second Full 2-Port Calibration Test Setup

NETWORK ANALYZER
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Port 1 Analyzer
Test Port 2

Cable Reference
24 Inch Test Port 1

sa555e

38.Press IF BW (vm) (StarD) (300) (Wm).

39.Press CALKIT SELECT CALKIT CALKIT:7mm (or CAL KIT: N 75Q if the
analyzer has Option 075) RETURN RETURN CALIBRATE MENU FULL 2-PORT .

40.Press ISOLATION OMIT ISOLATION .

41.Connect the OPEN end of the open/short combination (supplied in the calibration kit) to
reference test port 1.

42 .Press REFLECTION FORWARD:OPEN .
43.Connect the SHORT end of the open/short combination to reference test port 1.
44 .Press FORWARD:SHORT .

45.Replace the open/short combination with the termination (supplied in the calibration
kit).

46.Press FORWARD:LOAD .
47.Connect the OPEN end of the open/short combination to the analyzer test port 2.
48.Press REVERSE:OPEN .
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49.Connect the SHORT end of the open/short combination to the analyzer test port 2.
50.Press REVERSE: SHORT .

51.Connect the termination to the analyzer test port 2.

52.Press REVERSE: LOAD .

53.When the analyzer displays PRESS 'DONE' IF FINISHED WITH STD(s), press
STANDARDS DONE .

Wait for the message COMPUTING CAL COEFFICIENTS to disappear from the analyzer
display before proceeding to the next step.

54.Connect the equipment as shown in Figure 2-32.

Figure 2-32 Transmission Calibration Test Setup

NETWORK ANALYZER
L N
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Port 1 Port 2

Cable 24 inch
sa5133e

55.Press TRANSMISSION DO BOTH FWD + REV .
56.Press DONE 2-PORT CAL .

Load Match (Forward) Calibration Coefficient

57.Press SERVICE MENU TESTS EXECUTE TEST .

58.When the test is done, press (Marker).

59.Using the front panel knob, locate the maximum value of the data trace for the 300 kHz
to 1.3 GHz frequency range.

60.Write the maximum value on the performance test record.

61.Repeat the previous three steps for the other frequency ranges listed on the
performance test record.

Directivity (Reverse) Calibration Coefficient

62.Press SERVICE MENU TESTS EXECUTE TEST .
63.When the analyzer finishes the test, repeat steps 58 through 61.
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Source Match (Reverse) Calibration Coefficient

64.Press SERVICE MENU TESTS (x1). At the prompt, press
EXECUTE TEST .

65.When the analyzer finishes the test, repeat steps 58 through 61.

Reflection Tracking (Reverse) Calibration Coefficient

66.Press SERVICE MENU TESTS EXECUTE TEST .
67.When the test is done, press (Marker).

68.Using the front panel knob to move the marker along the data trace, locate the
maximum and minimum values for the 300 kHz to 1.3 GHz frequency range.

69.Enter the data trace value that is of greater deviation from zero into the performance
test record. (This is the greater absolute value of either the maximum data trace value
or the minimum data trace value.)

70.Repeat the previous three steps for the other frequency ranges listed on the
performance test record.

Transmission Tracking (Forward) Calibration Coefficient

71.Press SERVICE MENU TESTS EXECUTE TEST .
72.When the analyzer finishes the test, repeat steps 67 through 70.
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10. System Trace Noise

Ratio measurements A/R and B/R are made at 3 GHz and 6 GHz to determine the
variability of the analyzer’s measurement data. IF bandwidths of 3 kHz and 10 Hz are

used for the test.

Analyzer warm-up time: 30 minutes

Specifications

Frequency Range Ratio System Trace Noise System Trace
(Magnitude?®) Noise (Phase?)

IF Bandwidth = 10 Hz
300 kHz to 3 GHz A/R <0.001 dB rms <0.006 °rms
300 kHz to 3 GHz B/R <0.001 dB rms <0.006 °rms
3 GHz to 6 GHz A/R <0.002 dB rms <0.012 °rms
(Option 006)
3 GHz to 6 GHz B/R <0.002 dB rms <0.012 °rms
(Option 006)
IF Bandwidth = 3 kHz
300 kHz to 3 GHz A/R <0.006 dB rms <0.038 °rms
300 kHz to 3 GHz B/R <0.006 dB rms <0.038 °rms
3 GHz to 6 GHz A/R <0.010 dB rms <0.070 °rms
(Option 006)
3 GHz to 6 GHz B/R <0.010 dB rms <0.070 °rms

(Option 006)

a. Trace noise is defined for a transmission measurement in CW mode using a
“through” cable having 0 dB loss, with the source set to +5 dBm, and no averaging.

Required Equipment
Description HP/Agilent Part Number
Cable: APC-7, 24-inch 8120-4779
Additional Equipment for 75Q Analyzers
Cable: 75Q, Type-N, 24-inch 8120-2408

Procedure

1. Connect the equipment as shown in Figure 2-33.

2-56

Chapter2



System Verification and Performance Tests
Agilent 8753ES System Verification and Performance Tests

Figure 2-33 System Trace Noise Test Setup
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2. Press (Preset) (Power) NUMBER of POINTS
CW FREQ Gn).

3. Press MARKER MODE MENU MKR STATS ON to activate the
instrument's statistics feature.

A/R Trace Noise Magnitude IF BW = 10 Hz

4. Press IF BW D).
5. Press Trans: REV S12 (A/R) .

6. Press TRIGGER MENU NUMBER OF GROUPS (x1). Wait for the
sweeps to finish as indicated by the H1d notation on the left side of the display.

7. Write the s.dev (standard deviation) value shown, which appears on the analyzer
display, on the performance test record.

A/R Trace Noise Phase IF BW =10 Hz
8. Press PHASE .

9. Write the s.dev value, which appears on the analyzer display, on the performance test
record.

A/R Trace Noise Phase IF BW = 3 kHz

10.Press IF BW (k/m).

11.Press TRIGGER MENU NUMBER OF GROUPS (x1). Wait for the
sweeps to finish as indicated by the H1d notation on the left side of the display.

12.Write the s.dev value on the performance test record.
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A/R Trace Noise Magnitude IF BW = 3 kHz
13.Press LOG MAG .

14.Write the s.dev value on the performance test record.
B/R Trace Noise Magnitude IF BW = 3 kHz

15.Press Trans: FWD S21 (B/R) TRIGGER MENU
NUMBER OF GROUPS (x1). Wait for the sweep to finish as indicated by the H1d
notation on the left side of the display.

16.Write the s.dev value on the performance test record.

B/R Trace Noise Phase IF BW = 3 kHz
17.Press PHASE .

18.Write the s.dev value on the performance test record.

B/R Trace Noise Phase IF BW = 10 Hz

19.Press IF BW TRIGGER MENU
NUMBER OF GROUPS (x1). Wait for the sweep to finish as indicated by the H1d
notation on the left side of the display.

20.Write the s.dev value on the performance test record.

B/R Trace Noise Magnitude IF BW = 10 Hz
21.Press LOG MAG .

22 Write the s.dev value on the performance test record.

Option 006 only:

1. Press CWFREQ (&) (Gn).

2. Go back to “A/R Trace Noise Magnitude IF BW = 10 Hz” on page 2-57, and perform this
entire procedure again. Record all values in the performance test record under “Test
Frequency 6 GHz.”

In Case of Difficulty

1. Perform the ADC Offset Correction Constants procedure, located in Chapter 3,
“Adjustments and Correction Constants.”

2. Repeat this performance test.

3. Suspect the A10 Digital IF board assembly if the analyzer still fails the test.
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11. Test Port Receiver Magnitude Dynamic Accuracy

The analyzer’s receiver linearity versus input power is measured with a calibrated step
attenuator. Measurement uncertainty is minimized by using the analyzer’s capability to

perform error correction.

Analyzer warm-up time: 30 minutes

Specifications
8753ES Magnitude Dynamic Accuracy 0.3 to 3000 MHz
e e e pe
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Required Equipment
Description HP/Agilent Part or Model Number
Power Meter 436A/437B/438A or E4418B/4419B
Power Sensor 8482A
Step Attenuator: 110 dB 8496A Option H19 (See note below.)
Adapter: APC-7 to Type-N (f) 11524A
Cable: GPIB 10833A
Calibration Kit: 7-mm, 50Q 85031B
Cables (2): APC-7, 50Q 8120-4779
Additional Equipment for 75Q Analyzers
Minimum Loss Pads (2): 50Q to 75Q 11852B
Adapters (2): APC-7 to Type-N (m) 11525A

NOTE

The HP/Agilent 8496A step attenuator (Option H19) comes with a special
calibration that supports the measurement uncertainties expressed in the
test record for this performance test.

The special calibration consists of two measurements. The first is a
measurement of the attenuation at each step. The data reported for this
measurement have the following uncertainties:

e 1+0.006 dB from 0 to 40 dB

e 1+0.015 dB from >40 to 80 dB
e 1+0.025 dB from >80 to 90 dB
e +0.05dB >90 dB

The second calibration measurement characterizes match stability between
attenuator settings for each attenuator port. The vector difference of S1; or

(Sg9) between the reference attenuation step and all the other steps is

measured. The magnitude of this difference is certified to be <0.0316
(>30 dB).
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Procedure

Initial Calculations

1. Fill in the attenuator error values (referenced to 0 dB attenuation) by referring to the
calibration data for the 8496A step-attenuator. Refer to the note below if the calibration
data are not expressed as attenuation errors.

a. Find the column in the 8496A attenuation error table that pertains to the
attenuation errors for 30 MHz.

b. Starting with the 10 dB step in this column, write down the value in the
corresponding space in Table 2-1 for column B. This value should be placed in the
row for the 10 dB 8496A setting.

c. Continue transferring the remaining values of the 8496A attenuation errors to
column B in Table 2-1.

2. In Table 2-1, transfer the 10 dB error value located within the parenthesis in column B
to each space in column C.

NOTE The 8496A used for this test will have known attenuator errors for
attenuations up to 100 dB using a test frequency of 30 MHz. The attenuation
used as a reference is 0 dB. If the available calibration data are not expressed
as attenuation errors, they can be converted to such a form by the following
equation:

(actual attenuation) — (expected attenuation) = attenuator error

Actual attenuation values that are greater than the expected attenuation
values will result in positive errors. Actual attenuation values that are less
than the expected attenuation values will result in negative errors.
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Table 2-1 Magnitude Dynamic Accuracy Calculations
A B C D E F
B-0) (E-D)
8496A Attn. Attn. Error 10 dB Error Attn. Error Expected Expected
(dB) (ref 0 dB) Value (ref 10 dB) Measurement | Measurement
(dB) (corrected)
(dB)
0 0dB 10
10 ( 0dB 0
20 -10
30 -20
40 -30
50 -40
60 -50
70 -60
80 -70
90 -80

3. The values in column D result from changing the reference attenuation of the

calibration data of the 8496A to 10 dB.

Calculate the attenuation error values for this column by subtracting the values in
column C from the values in column B. The result is B-C = D.

4. The values in column F result from correcting the expected measurement value by the
amount of attenuator error.

Calculate the values in this column by subtracting the values in column D from the

values in column E. The resultisE-D =F.

5. Transfer the values from column F in Table 2-1 to column F in the performance test
record for both test ports.

Power Meter Calibration

6. Zero and calibrate the power meter. (Refer to the power meter manual for details on this

procedure.)

7. Connect the equipment as shown in Figure 2-34.
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Figure 2-34 Power Meter Calibration for Magnitude Dynamic Accuracy
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8. Set the step attenuator to 10 dB.

9. Set the following analyzer parameters:
e (Preset) (Sweep Setup) CW FREQ
e NUMBER of POINTS
e (Power) (=10) (x1D)

. IF BW
10.Set up the 8753ES for power meter calibration:

a. Select the 8753ES as the system controller:

*
e SYSTEM CONTROLLER
b. Set the power meter's address:
e SET ADDRESSES
e ADDRESS: P MTR/GPIB

c. Select the appropriate power meter by pressing POWER MTR until the correct
model number is displayed. (Use the 438A/437 selection if the power meter is an
E4419B or E4418B.)

d. Select the calibration kit and enter the power sensor calibration data.
. CALKIT SELECT CALKIT 7mm 85031

. PWRMTR CAL LOSS/SENSOR LISTS CAL FACTOR SENSOR A (enter
the power sensor calibration data for 30 MHz) DONE

11.Take a power meter calibration sweep.

. PWRMTR CAL

¢ ONE SWEEP TAKE CAL SWEEP
12.Verify that the power meter reads approximately —20 dBm.
Full 2-Port Calibration

13.Connect the equipment as shown in Figure 2-35.
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Figure 2-35 Full 2-Port Calibration
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14.Perform a full 2-port error correction with isolation using the HP/Agilent 85031B cal
kit.
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Measure Test Port 2 Magnitude Dynamic Accuracy

15.Connect the equipment as shown in Figure 2-36. Confirm that the step attenuator is set

to 10 dB.

Figure 2-36 Magnitude Dynamic Accuracy Measurement
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16.To set up the dynamic accuracy measurement, press the following:

. Trans: FWD S21 (B/R)
] MKR MODE MENU STATS ON
. TRIGGER MENU SINGLE

17.Wait for the sweep to finish, then press DATA — MEMORY

DATA/MEM .
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18.Set the step attenuator to 0 dB.

19.Press TRIGGER MENU SINGLE .

20.Press MORE REAL . Write the mean value (which appears on the
analyzer’s display) in the column marked “Real Part” in the performance test record.
Note that the analyzer will display units as mU, uU, or nU, which are abbreviations for

1073 units, 1078 units, and 10~ units, respectively.

21.Press IMAGINARY . Write the mean value (which appears on the analyzer’s display) in
the column marked “Imaginary Part” in the performance test record. Note that the
analyzer will display units as mU, pU, or nU, which are abbreviations for 1073 units,
1075 units, and 10~ units, respectively.

22 Repeat steps 19 through 21 for each setting of the step attenuator as written in the
performance test record.

23.For each pair of real and imaginary parts calculate the value given by the formula:
10 log; [(Real Part)? + (Imaginary Part)?]. Write the result in the performance test
record in the “Test Port Measurement” column (column “G”).

24.Calculate the dynamic accuracy for each attenuator setting by using the formula:

| G — F| (the absolute value of the difference between the values in column “G” and
column “F”).

Power Meter Calibration for Test Port 1

25.Zero and calibrate the power meter. (Refer to the power meter manual for details on this
procedure.)

26.Connect the equipment as shown in Figure 2-34.
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Figure 2-37 Power Meter Calibration for Magnitude Dynamic Accuracy
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27.Set the step attenuator to 10 dB.

28.Set the following analyzer parameters:
. TRIGGER MENU CONTINUOUS
. Trans: REV S12 (A/R)
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29.Take a power meter calibration sweep.

. PWRMTR CAL
e ONE SWEEP TAKE CAL SWEEP
30.Verify that the power meter reads approximately —20 dBm.

Full 2-Port Calibration

31.Connect the equipment as shown in Figure 2-38.

Figure 2-38 Full 2-Port Calibration
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32.Perform a full 2-port error correction with isolation using the 85031B cal kit. If,
necessary, refer to your analyzer’s user’s guide for detailed information on performing
calibrations.
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Measure Test Port 1 Magnitude Dynamic Accuracy

33.Connect the equipment as shown in Figure 2-39.

Figure 2-39 Magnitude Dynamic Accuracy Measurement

NETWORK ANALYZER
L N

Ve

@ @ Comd
—— -—
Port 1 Port 2

Cable APC-7 Cable APC-7

Step Attenuator
110 dB

NETWORK ANALYZER
WITH OPTION 075

. . N

o N

Minimum Loss Pad Minimum Loss Pad

Adapter
Type-N (m)
toAPC -7

Adapter
Type-N (m)
to APC -7

Cable APC-7 Cable APC-7

Step Attenuator
110 dB

* Direct Connection

sa563e

34.Set the step attenuator to 10 dB.

35.To set up the dynamic accuracy measurement, press the following:

. DATA
. TRIGGER MENU SINGLE

36.Wait for the sweep to finish, then press DATA - MEMORY DATA/MEM .

37.Set the step attenuator to 0 dB.
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38.Press TRIGGER MENU SINGLE .

39.Press MORE REAL . Write the mean value (which appears on the
analyzer’s display) in the column marked “Real Part” in the performance test record.
Note that the analyzer will display units as mU pU or nU, which are abbreviations for

1073 units, 1078 units, and 10~ units, respectively.

40.Press IMAGINARY . Write the mean value (which appears on the analyzer’s display) in
the column marked “Imaginary Part” in the performance test record. Note that the

analyzer will display units as mU pU or nU, which are abbreviations for 1073 units, 1076
units, and 1072 units, respectively.

41.Repeat steps 38 through 40 for each setting of the step attenuator as written in the
performance test record.

42 .For each pair of real and imaginary parts calculate the value given by the formula:
10 log;( [(Real Part)? + (Imaginary Part)?]. Write the result in the performance test
record in the “Test Port Measurement” column (column “G”).

43.Calculate the dynamic accuracy for each attenuator setting by using the formula:
| G — F| (the absolute value of the difference between the values in column “G” and
column “F”).

In Case of Difficulty

1. If the analyzer fails the test at all power levels, be sure you followed the recommended
attenuator settings as listed in the performance test record. Repeat this performance
test.

2. If both test port measured values are out of specifications:

a. Recalibrate the power meter.
b. Repeat this performance test.

3. If the analyzer fails either test port 2 or test port 1 dynamic accuracy at lower power
levels:

a. Perform the following adjustments: “IF Amplifier Correction Constants (Test 51)” on
page 3-14 and “ADC Offset Correction Constants (Test 52)” on page 3-15.

b. Repeat this performance test.
c. Ifit still fails, replace the A10 Digital IF assembly.

d. Repeat the two adjustment procedures mentioned in this step and then repeat this
performance test.
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12. Test Port Receiver Magnitude Compression

Perform this test to verify the magnitude compression/expansion of the analyzer's test port
receivers. Power sweeps from low to high power are made at designated CW frequencies. A
reference measurement is made while the signal to the receiver is attenuated to avoid
compression. The attenuation is removed and compression is observed and measured.

Analyzer warm-up time: 30 minutes

Specifications
Frequency Range Magnitude?
300 kHz to 3 GHz <0.42 dB
3 GHz to 6 GHz <0.76 dB

a. With a 10 Hz IF bandwidth.

Required Equipment

Description

HP/Agilent Part or Model Number

Cable (2): 50Q, APC-7

8120-4779

Step Attenuator

8496A Option 003 and Option H18

Additional Equipment for 75Q Analyzers

Minimum Loss Pad (2) 11852B
Adapters (2): APC-7 to Type-N (f) 11524A
Cables (2): 50Q, Type-N 24 inch 8120-4781

Procedure

1. Connect the equipment as shown in Figure 2-40 (Figure 2-41 for 75Q analyzers).
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Test Port Receiver Magnitude Compression Test Setup
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2. On the analyzer, press IF BW GD.
3. Press INPUT PORTS B.

4. Press SWEEP TYPE MENU POWER SWEEP (Start) (Z10) (x1)

(Marker ) (=10 ) (x1) AMODE MENU AREF-=1 .

5. Press CW FREQ (or next CW frequency).
6. Set the step attenuator to 20 dB attenuation.
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7. Press TRIGGER MENU SINGLE .

8. Press DATA —> MEMORY DATA/MEM .
9. Set the step attenuator to 0 dB attenuation.

10.Press TRIGGER MENU SINGLE .

11.Press AUTO SCALE .

12.Press MARKER 2 (Marker Search) SEARCH: MAX.
13.Press MARKER 3 (Marker Search) SEARCH: MIN .

14.Read the value of both markers and enter the largest absolute value in the performance
test record under “Measured Value Test Port 2.”

15.Repeat steps 5 through 14 for each CW frequency listed in the performance test record.

16.Press INPUT PORTS A TESTPORT 2 .

17.Repeat steps 5 through 14 for each CW frequency listed in the performance test record.
For step 14, record the values in the performance test record under “Measured Value,
Test Port 1.”

In Case of Difficulty
1. If the analyzer fails test port 2 magnitude compression:

a. Repeat this test.

b. Replace the A6 B sampler assembly if the analyzer still fails the test.
2. If the analyzer fails test port 1 magnitude compression:

a. Repeat this test.

b. Replace the A5 A sampler assembly if the analyzer still fails the test.
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13. Test Port Receiver Phase Compression

Perform this test to verify the phase compression/expansion of the analyzer’s test port

receivers. Power sweeps from low to high power are made at designated CW frequencies. A

reference measurement is made while the signal to the receiver is attenuated to avoid
compression. The attenuation is removed and compression is observed and measured.

Analyzer warm-up time: 30 minutes

Specifications
CW Frequency Test Port Phase?®
300 kHz to 3 GHz Test Port 1 <6°
3 GHz to 6 GHzP Test Port 1 <7.2°

a. With 10 Hz IF bandwidth.

b. Only for analyzers with Option 006.

Required Equipment for 50Q2 Analyzers

Description

HP/Agilent Part or Model Number

Cables (2): 50Q, APC-7

8120-4779

Step Attenuator

8496A Option 003, H18

Additional Equipment for 752 Analyzers

Minimum Loss Pad (2) 11852B
Adapters (2): APC-7 to Type-N (f) 11524A
Cables (2): 50Q, Type-N, 24-inch 8120-4781

Procedure

1. Connect the equipment as shown in Figure 2-42 (Figure 2-43 for 75Q analyzers).
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Figure 2-42 Test Port Phase Compression Test Setup
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2. Press IF BW 1.

3. Press INPUT PORTS B/R PHASE .

4. Press SWEEP TYPE MENU POWER SWEEP
(xD(Marker) (=10) AMODE MENU AREF=1 .

5. Press CW FREQ (or next CW frequency).
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6. Set the step attenuator to 20 dB attenuation.

7. Press TRIGGER MENU SINGLE .

8. Press DATA - MEMORY DATA/MEM .

9. Set the step attenuator to 0 dB attenuation.

10.Press TRIGGER MENU SINGLE .

11.Press AUTO SCALE .

12.Press MARKER 2 (Marker Search) SEARCH: MAX .
13.Press MARKER 3 (Marker Search) SEARCH: MIN. .

14.Read the value of both markers and enter the largest absolute value in the performance
test record under “Measured Value Test Port 2.”

15.Repeat steps 5 through 14 for each CW frequency listed in the performance test record.

16.Press (Meas) INPUT PORTS A/R TESTPORT 2 PHASE .

17.Repeat steps 5 through 14 for each CW frequency listed in the performance test record.
Record the entries under “Measured Value, Test Port 1.”

In Case of Difficulty
1. If the analyzer fails the test port 2 phase compression test:

a. Repeat this test.
b. Replace the A6 B sampler assembly if analyzer still fails the test.

2. If the analyzer fails the test port 1 phase compression test:

a. Repeat this test.
b. Replace the A5 A sampler assembly if analyzer still fails the test.
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14. Test Port Output/Input Harmonics (Analyzers with Option 002)

Perform this test to determine the spectral purity of the analyzer’s input and output test
ports. Output and input harmonic levels are measured using the analyzer’s harmonic
mode which sets the receiver’s frequency at the second or third harmonic of the source

frequency.

Analyzer warm-up time: 30 minutes

NOTE The test port input 3rd harmonic specifications are better than the test port
output 3rd harmonic specifications.

Specifications

Test Port Harmonic Limit

Output 2nd < -25 dBc @ +10 dBm?
Output 3rd < -25 dBc @ +10 dBm?
Input Port 1 2nd <-15dBc @ +8 dBm
Input Port 1 3rd <-30 dBc @ +8 dBm
Input Port 2 2nd <-15dBc @ +8 dBm
Input Port 2 3rd <-30 dBc @ +8 dBm

a. +8 dBm for analyzers with Option 014 or 075.

Required Equipment
Description HP/Agilent Part or Model Number
Cable: APC-7, 24-inch 8120-4779
Attenuators (2): 20 dB, APC-7 8492A Option 020
Additional Equipment for 75Q2 Analyzers
Minimum Loss Pad (2) 11852B
Cable: Type-N, 50Q 8120-4781
Attenuators (2): 20 dB, Type-N 8491A Option 020
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Procedure

Test Port Output Worst-Case 2nd Harmonic

1.

Press (Preset ) (Power) (10 ) (x1) to set the test port power to +10 dBm. (Set the power
to +8 dBm for analyzers with Option 014 or 075.)

Press (Start) (16 ) (M/w). To set the frequency range:
If you do not have Option 006, press (Stop) (1.5) (G/n).
If you have Option 006, press (Stop) (GIn).

3. Press IF BW to set the IF bandwidth to 10 Hz.

4.

Connect the equipment as shown in Figure 2-44.

Figure 2-44 Test Port Output Harmonics Test Setup

NETWORK ANALYZER
NETWORK ANALYZER WITH OPTION 075
S N - N

L N L —

@ @ G
Port1 | * Port 2 Port 1 Port 2
Adapter Adapter
50€Q/75Q 50€0/75Q
Attenuators Cable APC-7 Minimum Loss Pad Minimum Loss Pad
20 dB Fixed 24 Inch
Attenuators
20 dB Fixed Cable

Type-N

% Direct Connection

sa560e

Press Trans:REV S12 (A/R) INPUT PORTS A.

. After one sweep, press DATA - MEMORY DATA/MEM to normalize the

trace.

. Press HARMONIC MEAS HARMONIC SECOND .
8.
9.

After one sweep, press (Scale Ref ) AUTO SCALE to get a better viewing of the trace.

Press (Marker Search) SEARCH:MAX .

10.Write the marker 1 value (which appears on the analyzer display) on the performance

test record. This is the worst-case test port output 2nd harmonic.
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Test Port Output Worst-Case 3rd Harmonic

11.To change the stop frequency:
If you do not have Option 006, press (Stop) (G/n).
If you have Option 006, press (Stop) (Gn).

12.Press HARMONIC MEAS HARMONIC OFF .

13.After one sweep, press DATA - MEMORY DATA/MEM to normalize the
trace.

14.Press AUTO SCALE to get a better viewing of the trace.
15.Press HARMONIC MEAS HARMONIC THIRD .

16.After one sweep, press AUTO SCALE .

17.Press (Marker Search ) SEARCH:MAX .

18.Write the marker 1 value on the performance test record.

Test Port 1 Input Worst-Case 2nd Harmonic

19.Connect the equipment as shown in Figure 2-45.

Figure 2-45 Receiver Harmonics Test Setup

NETWORK ANALYZER
NETWORK ANALYZER WITH OPTION 075
_ N _ N

P — P —

4 ®
Port 1 Port 2 Port 1 Port 2
Adapter Adapter
50075 50Q/75Q
Minimum Loss Pad Minimum Loss Pad
Cable
APC-7
Cable
Type-N

* Direct Connection

sa562e

20.Press (Preset ) (Power ) .
21.Press IF BW 1.

22.To set the frequency range, press (Start) (16 ) (M/w).
If you do not have Option 006, press (Stop) (1.5) (G/n).
If you have Option 006, press (Stop) (G/n).
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23.Press Trans:REV S12 (A/R) INPUT PORTS A .

24 After one sweep, press DATA — MEMORY DATA/MEM to normalize the
trace.

25.Press HARMONIC MEAS HARMONIC SECOND .
26.After one sweep, press (Scale Ref ) AUTO SCALE to get a better viewing of the trace.
27 Press (Marker Search) SEARCH:MAX .

28.Write the marker 1 value (which appears on the analyzer display) on the performance
test record. This is the worst-case Test Port 1 input (receiver channel A) 2nd harmonic.

Test Port 1 Input Worst-Case 3rd Harmonic

29.To change the stop frequency for measuring the receiver 3rd harmonic:

If you do not have Option 006, press (Stop) (G/n).
If you have Option 006, press (Stop) (Gn).

30.Press HARMONIC MEAS HARMONIC OFF .

31.After one sweep, press DATA - MEMORY DATA/MEM to normalize the
trace.

32.Press AUTO SCALE to get a better viewing of the trace.
33.Press HARMONIC MEAS HARMONIC THIRD .

34.After one sweep, press AUTO SCALE .

35.Press (Marker Search ) SEARCH:MAX .

36.Write the marker 1 value on the performance test record.

37 Press HARMONIC MEAS HARMONIC OFF .

Test Port 2 Input Worst-Case 2nd Harmonic

38.To set the stop frequency for measuring the 2nd harmonic:
If you do not have Option 006, press (Stop) (1.5 ) (G/n).
If you have Option 006, press (Stop) (G/n).

39.Press Trans:FWD S21 (B/R) INPUT PORTS B.

40.After one sweep, press DATA - MEMORY DATA/MEM to normalize the
trace.

41.Press HARMONIC MEAS HARMONIC SECOND .
42.After one sweep, press (Scale Ref ) AUTO SCALE to get a better viewing of the trace.

43.Press (Marker Search) SEARCH:MAX .

44 Write the marker 1 value (which appears on the analyzer display) on the performance
test record. This is the worst-case port 2 input (receiver channel B) 2nd harmonic.
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Test Port 2 Input Worst-Case 3rd Harmonic

45.To change the stop frequency for measuring the receiver 3rd harmonic:
If you do not have Option 006, press (Stop) (G/n).
If you have Option 006, press (Stop) (G/n).

46 Press HARMONIC MEAS HARMONIC OFF .

47 After one sweep, press DATA - MEMORY DATA/MEM to normalize the
trace.

48.Press AUTO SCALE to get a better viewing of the trace.
49.Press HARMONIC MEAS HARMONIC THIRD .

50.After one sweep, press AUTO SCALE .

51.Press (Marker Search ) SEARCH:MAX .

52 .Write the marker 1 value on the performance test record.
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15. Harmonic Measurement Accuracy (Analyzers with Option 002)

This test verifies the network analyzer’s accuracy when operating in the harmonic
measurement mode (Option 002). Using a power splitter, an external source injects the
harmonic signal into both the analyzer’s receiver and the power meter. The analyzer’s

reading is compared to that of the power meter. The allowable difference is shown in the
“Specifications” table, below.

Equipment warm-up time: 30 minutes

Specifications
Frequency Range Accuracy
16 MHz to 3 GHz +1.5dB
3 GHz to 6 GHz? +3.0dB

a. Only for analyzers with Option 006.

Required Equipment

Description

HP/Agilent Part or Model Number

External Source

83712B

Power Meter

436A/437B/438A or 4418B/4419B

Power Splitter 11667A Option 001
Power Sensor 8482A

Adapter: Type-N (f) to Type-N () 1250-0777
Adapters (2): APC-7 to Type-N (f) 11524A

Cables (2): 50Q, Type-N, 24 inch 8120-4781

Cable: BNC, 48 inch 8120-1840

Additional Equipment for Option 006 Analyzers

Power Sensor

8481A

Additional Equipment for Option 075 Analyzers

Minimum Loss Pad (2)

11852B

Procedure

Determine the Cable Loss at Specified Frequencies

1. Connect the equipment as shown in Figure 2-46. Observe the differences between the
standard 8753ES and the Option 075 (75Q) 8753ES.
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Figure 2-46 Harmonic Measurement Accuracy, Cable Loss Setup 1

NETWORK ANALYZER
£ AN

£ —

Standard Analyzer
Adapter

APC-7 to Type-N (f)
OR

Option 075
Minimum Loss Pad

Cable Type-N

= Direct Connection

sa578e

2. Press (Preset ) (Start) (40 ) (M/u).

3. Press Trans: S21 (B/R) CALIBRATE MENU RESPONSE THRU .
4. Disconnect the cable from Test Port 2. Connect the type-N (f) to type-N (f) adapter to the

end of the cable and attach the second type-N cable as shown in Figure 2-47.

Figure 2-47 Harmonic Measurement Accuracy, Cable Loss Setup 2

NETWORK ANALYZER
L N

o~ —

*|
Port 1 Standard Analyzer
Adapter
APC-7 to Type-N (f)
OR

Option 075
Minimum Loss Pad

Cable
Type-N

Calibrated Cable to be
Adapter Used in Next Setup
Type-N (f) to Type-N (f)

* Direct Connection

sa520e

5. Press (Scale Ref) SCALE/DIV 1.
6. Press TRIGGER MENU SINGLE .
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7. Press (Marker ). Enter the first external source frequency (40 MHz) by pressing

(M/w). Read the value of the marker (in dB, in the upper right of the display), and enter
this value in the performance test record under “Cable Loss.” Repeat this step for all
external source frequencies listed in the performance test record.

Instrument Setup

8. Zero and calibrate the power meter for the 8482A power sensor.

9. Set up the equipment as shown in Figure 2-48. For the type-N cable, use the one that
was added in step 4.

10.0n the analyzer, press:
IF BW INPUT PORTS B

Scale Ref) SCALE/DIV
MARKER MODE MENU STATS ON

11.0n the external source, set the power level for 6 dBm.

Figure 2-48 Harmonic Measurement Accuracy Test Setup

BNC Cable
NETWORK
ANALYZER | ExtReflin
L N EXTERNAL 10MHz
SOURCE | REF Output
s ~ POWER METER
1 I
‘;:; == i; ISISI==]
Port 2 RF Out

Standard Analyzer
Adapter
APC-7 to Type-N (f)

OR

Option 075
Minimum Loss Pad

’ Power Sensor

Calibrated Cable Type-N

= Direct Connection

sa532e

Harmonic Measurement Accuracy

12.0n the analyzer, press:

HARMONIC MEAS SECOND . Then press CW FREQ
(or the next fundamental frequency for the network analyzer).

13.Set the external source for CW operation at 40 MHz (or the next second harmonic
frequency).
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14.0n the analyzer, press TRIGGER MENU SINGLE . Record the “mean” reading of the
marker in the performance test record under “Network Analyzer Reading” (column B)
for the second harmonic (40 MHz, or the next second harmonic frequency).

15.0n the power meter, set the cal factor appropriate for the frequency of the external
source. Record the power meter reading in the performance test record under “Power
Meter Meas” for 40 MHz, or the next second harmonic frequency.

16.Set the external source for CW operation at 60 MHz, or the next third harmonic
frequency.

17.0n the analyzer, press HARMONIC MEAS THIRD .
Then press TRIGGER MENU SINGLE .

Record the “mean” reading of the marker in the performance test record under
“Network Analyzer Reading” for the third harmonic (60 MHz or the next third harmonic
frequency).

18.0n the power meter, set the cal factor appropriate for the frequency of the external
source. Record the power meter reading in the performance test record under “Power
Meter Meas” for 60 MHz, or the next third harmonic frequency.

19.Repeat steps 12 through 18 for the fundamental, second and third harmonic
frequencies. Before measuring harmonics above 3 GHz, zero and calibrate the power
meter using the 8481A power sensor. Be sure to use the correct cal factor.

20.Use the entries in the performance test record and the following calculation to
determine the measurement accuracy for each harmonic frequency.

a. Add the cable loss to the power meter reading and record the result in column A.

b. Subtract the network analyzer readings (column B) from the entries in column A.
Record the results in the column for Harmonic Measurement Accuracy.

In Case of Difficulty
1. Check all connections.
2. Ensure that correct power meter cal factors were used.

3. Refer to Chapter 8 , “Receiver Troubleshooting.”
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Agilent 8753ET System Verification and Performance Tests

Use this section of the manual if you are performing system verification and/or
performance tests on an 8753ET analyzer. If your instrument is an 8753ES, turn to
“Agilent 8753ES System Verification and Performance Tests” on page 2-5.

System Verification Cycle and Kit Re-certification

Agilent Technologies recommends that you verify your network analyzer measurement
system every six months. Agilent Technologies also suggests that you get your verification
kit re-certified annually. Refer to the HP/Agilent 85029B 7-mm Verification Kit Operating

and Service Manual for more information.

Check to see how the verification kit floppy disk is labeled:

e If your verification disk is labeled HP/Agilent 8753D, HP/Agilent 8753E,

HP/Agilent 8753ES, or HP/Agilent 8753ET Verification Data Disk, you may

proceed with the system verification.

e If your verification disk is not labeled as indicated above, you may send your
HP/Agilent 85029B 7-mm verification kit to the nearest service center for
recertification, which includes a data disk that you can use with the 8753ET.

8753ET System Verification

This system verification consists of three separate procedures:

1. “Initialization” on page 2-88

2. “Enhanced Response Calibration” on page 2-89

3. “Device Verification” on page 2-91

Analyzer warm-up time: 30 minutes

Required Equipment
Description HP/Agilent Model Number
Calibration Kit: 7-mm 85031B
Verification Kit: 7-mm 85029B
Test Port Extension Cable Set: 7-mm 11857D

Adapters (2): Type-N (m) to APC-7 (from cal kit)

85032B or 11525A

Printer:

HP ThinkdJet/DeskdJet/Laserdet
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Initialization

1. Clear all internal memory.

CAUTION

This will erase all instrument states that may be stored in internal memory.

Perform the following steps to save any instrument states that are stored in
internal memory to a floppy disk.

SH

e

e

e.

To clear all internal memory, press SERVICE MENU PEEK/POKE

Press (Save/Recall) SELECT DISK INTERNAL MEMORY RETURN .

Select an instrument state and press RECALL STATE .
Press SELECT DISK INTERNAL DISK RETURN SAVE STATE .

If the instrument state file was not saved to disk with the same name that it had
while in internal memory, you may wish to rename the file.

Press FILE UTILITIES RENAME FILE , enter the desired name, and press

DONE .

Repeat steps a through d for each instrument state that you wish to save.

RESET MEMORY (Preset).

2. Connect the equipment as shown in Figure 2-49. Let the system warm up for 30
minutes.

Figure 2-49 System Verification Test Setup

NETWORK ANALYZER
P 4 N
GPIB or Serial
or Parallel
o=

Reflection Port
Adapter*

Type-N (m)
to APC-7

11857DA/V

Cable Set
Cable 1

Reference Test |£_|

Port 1

sa571e

Transmission Port
Adapter*

Type-N (m)
to APC-7

Cable 2

Reference Test
Port 2

PRINTER

\

e | o s ¥ e
e J e s | e

[ 1]
[ 1]

* From 85032B
Calibration Kit
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3. While the equipment is warming up, review the connector care information in Table 1-3
on page 1-7. Good connections and clean, undamaged connectors are critical for
accurate measurement results.

4. Insert the verification kit disk into the analyzer disk drive.

5. Press (Preset ) (Save/Recall) SELECT DISK INTERNAL DISK .

6. If you want a printout of the verification data for all the devices, press
SERVICE MENU TEST OPTIONS RECORD ON . If you want a printout of the
graph from the display, press DUMP GRAPH ON .

NOTE If you switch on the record function, you cannot switch it off during the
verification procedure.

7. Position the paper in the printer so that printing starts at the top of the page.
8. If you have difficulty with the printer:

e Ifthe interface on your printer is GPIB, verify that the printer address is set to 1 (or
change the setting in the analyzer to match the printer).

e Ifthe interface on your printer is serial or parallel, be sure that you selected the
printer port and the printer type correctly. Refer to the analyzer’s user’s guide for
more information on how to perform these tasks.

9. Press SERVICE MENU TESTS SYS VER TESTS EXECUTE TEST .

10.When the analyzer displays Sys Ver Init DONE, the initialization procedure is
complete.

CAUTION Do not press or recall another instrument state. You must use the
instrument state that you loaded during the initialization procedure.

Enhanced Response Calibration

11.Press CALKIT SELECT CALKIT CALKIT:7mm 85031 RETURN
RETURN .

12.Press CALIBRATE MENU ENHANCED RESPONSE TRANS/REFL ENH. .
13.Press ISOLATION OMIT ISOLATION .
14.Press REFLECTION .

15.Connect the “open” end of the open/short combination (supplied in the HP/Agilent
85031B calibration kit) to reference test port 1, as shown in Figure 2-50.
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Figure 2-50 Connections for Measurement Calibration Standards

NETWORK ANALYZER

PRINTER
P by T\
GPIB or ]
Serelor | |=EE8
Parallel
Adapers ]
Type-N
To APC-7 o=
11857D
Cable Set
Cable 1 Cable 2

l«— Reference Test
Port 2

Reference Test— |
Port1 L.iuess®ous

Open Short Load

sa584e

16.Press FORWARD:OPEN .

17.When the analyzer finishes measuring the standard, connect the “short” end of the
open/short combination to reference test port 1.

18.Press FORWARD:SHORT .

19.When the analyzer finishes measuring the standard, connect the 50 ohm termination
(supplied in the calibration kit) to reference test port 1.

20.Press FORWARD:LOAD .
21.When the analyzer finishes measuring the standard, press STANDARDS DONE .

22.Remove the 50 ohm termination from reference test port 1 and connect both reference
test ports together as shown in Figure 2-51.

Figure 2-51 Transmission Calibration Setup

NETWORK ANALYZER
L N

7 —

Adapter
Type-N
To APC-7

Reflection Port

11857D
Extension Cable Set

Adapter
Type-N
To APC-7

Transmission Port

11857D
Extension Cable Set

sab87e
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23.Press TRANSMISSION DO BOTH FWD THRUS .

24.Press DONE FWD ENH RESP .

25.Press (Save/Recall) SELECT DISK INTERNAL MEMORY RETURN SAVE STATE
to save the calibration into the analyzer internal memory.

26.When the analyzer finishes saving the instrument state, press SELECT DISK
INTERNAL DISK .

Device Verification

27 Press SERVICE MENU TESTS EXECUTE TEST .

28.At the prompt, connect the 20 dB attenuator (supplied in the verification kit) as shown
in Figure 2-52.

29 Press CONTINUE to run the test:

¢ Ifyou switched the record function off, the test pauses after each measurement.Press
CONTINUE after each measurement.

e If you switched the record function on, the analyzer takes all the required
measurements for the test without pausing. Also, the analyzer only displays and
prints the PASS/FAIL information for the measurements that are valid for system
verification.

Figure 2-52 Connections for the 20 dB Verification Device

NETWORK ANALYZER

11857D
Cable Set 4|
20 dB Attenuator

Verification Device

sa572e

30.When the analyzer finishes all the measurements, connect the 50 dB attenuator
(supplied in the verification kit), as shown in Figure 2-53.
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Figure 2-53 Connections for the 50 dB Verification Device
NETWORK ANALYZER

. . N

e

Reflection Port
Adapter

Type-N (m)

to APC-7

Transmission Port
Adapter

Type-N (m)

to APC-7

11857D
Cable Set

i I

50 dB Attenuator

Verification Device

sa573e

31.Press EXECUTE TEST CONTINUE .

32.When all measurements are complete, replace the verification device with the
verification mismatch, as shown in Figure 2-54. Be sure that you connect Port A of the
verification mismatch to reference test port 1.

Figure 2-54 Mismatch Device Verification Setup 1
NETWORK ANALYZER

Reflection Port Transmission Port

Adapter
Type-N (m)
to APC-7

Type-N (m)
to APC-7

Port A Port B

Verification Mismatch

sa574e

33.Press RETURN TESTS EXECUTE TEST CONTINUE .

34.When the analyzer finishes all the measurements, connect the mismatch verification
device as shown in Figure 2-55. Notice that Port B is now connected to reference test
port 1.
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Figure 2-55 Mismatch Device Verification Setup 2

NETWORK ANALYZER

Reflection Port Transmission Port

Type-N (m)
to APC-7

Type-N (m)
to APC-7

Verification Mismatch

sa575e

35.Press RETURN TESTS EXECUTE TEST CONTINUE .

36.You have completed the system verification procedure when the analyzer displays
Ver Def 4 DONE.

In Case of Difficulty

1. Inspect all connections.

CAUTION Do not disconnect the cables from the analyzer test ports. Doing so will

invalidate the calibration that you have done earlier.

2. Press (Preset) (Save/Recall). Using the front panel knob, highlight the title of the
enhanced response calibration that you did earlier, then press RECALL STATE .

3. Repeat the “Device Verification” procedure.

4. If the analyzer still fails the test, check the measurement calibration as follows:

a.

b.

Press (Preset).
Recall the calibration by pressing (Save/Recall ) SELECT DISK

INTERNAL MEMORY RETURN .

Use the front panel knob to highlight the calibration you want to recall and press
RECALL STATE .

. Connect the short to reference test port 1.

Press REFLECTION TRIGGER MENU CONTINUOUS .
Press (Scale Ref ) SCALE/DIV D).
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g. Check that the trace response is 0.00 + 0.05 dB.

h. If the trace response is out of the specified limits, repeat the “Enhanced Response
Calibration” and “Device Verification” procedures.

5. Refer to Chapter 4 , “Start Troubleshooting Here,” for more troubleshooting
information.
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8753ET Performance Tests

The following tests comprise the performance tests for your analyzer. Make a copy of the
“Agilent 8753ET Performance Test Records,” starting on page 2-161, to record the results
of these tests.

1. Reflection Test Port Output Frequency Range and Accuracy, on page 2-96
2. External Source Mode Frequency Range, on page 2-98
3. Reflection Test Port Output Power Level Accuracy, on page 2-100

4. Reflection Test Port Output Power Linearity (Analyzers without Option 004), on
page 2-102

5. Reflection Test Port Output Power Linearity (Analyzers with Option 004), on
page 2-108

6. Minimum R Channel Level, on page 2-114

7. Transmission Test Port Input Noise Floor Level, on page 2-119

8. Transmission Test Port Input Frequency Response, on page 2-122
9. Test Port Crosstalk, on page 2-127

10. Uncorrected Port Performance, on page 2-131

11. System Trace Noise, on page 2-136
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1. Reflection Test Port Output Frequency Range and Accuracy

This test determines the analyzer’s reflection test port output frequency range and
accuracy over its entire operating frequency range. A frequency counter is used to
determine the analyzer’s output frequency.

Analyzer warm-up time: 30 minutes

Specifications
Frequency Range Frequency Accuracy?®
300 kHz to 3 GHz 110 ppm
3 GHz to 6 GHz" +10 ppm

a. At 25 °C 5 °C.
b. Only for analyzers with Option 006.

Required Equipment
Description HP/Agilent Part or Model Number
Frequency Counter 5350B/51B/52B
Cable: 50Q, Type-N, 24 inch 8120-4781
Adapter: APC-3.5 (f) to Type-N (f) 1250-1745
Adapter: Type-N (f) to BNC (m) 1250-0077
Procedure

1. Connect the equipment as shown in Figure 2-56.

Figure 2-56 Reflection Test Port Output Frequency Range and Accuracy

NETWORK ANALYZER
Z N
FREQUENCY COUNTER
| | .
88 ooo © e
@ o= oo - E; ooa ®
—— $ — *@?)—-' :l
Reflection Transmission Adapter Adapter
Port Port Type-N (f) APC-3.5 (f)

to BNC (m) to Type-N (f)

Cable Assembly 50Q Type-N

+ Direct Connection

sab4d1e
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. Press (Preset ) (Sweep Setup) CW FREQ .

Press and write the frequency counter reading on the performance test
record.

Repeat step 3 for each instrument frequency listed in the performance test record.

In Case of Difficulty

1.

If any measured frequency is close to the specification limits, check the time base
accuracy of the frequency counter used.

. If the analyzer fails by a significant margin at all frequencies (especially if the deviation

increases with frequency), the master time base probably needs adjustment. In this
case, refer to the “Frequency Accuracy Adjustment” on page 3-43. The “Fractional-N
Frequency Range Adjustment” on page 3-40 also affects frequency accuracy.

. Refer to the Chapter 7 , “Source Troubleshooting,” if the problem persists.
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2. External Source Mode Frequency Range

CW signals from an external source are fed into the R channel input when the instrument
is in external source mode. Proper phase lock conditions are confirmed at a power level of
—25 dBm.

Analyzer warm-up time: 30 minutes

Specifications

Frequency Range

300 kHz to 3 GHz

300 kHz to 6 GHz?

a. Only for analyzers with Option 006.

Required Equipment

Description HP/Agilent Part or Model Number
External Source 83620A Option 001 or 83712B Option 1E1
Cable: Type-N (m) 8120-4781
Adapter: APC-3.5 (f) to Type-N (f) 1250-1745
Adapter: APC-3.5 (m) to Type-N (f) 1250-1750

Procedure

1. Set the external source for a CW frequency of 10 MHz and power level of -25 dBm.

2. Connect the equipment as shown in Figure 2-57.

Figure 2-57 External Source Mode Frequency Range Test Setup

NETWORK ANALYZER
P S EXTERNAL SOURCE
s N\
© ooo OO0O0O0 /m
R Channel In * RF Qutput *
e APCSS (0
-3.5(m .

to Type-N (f) to Type-N (f)

Cable Type-N (m)

*  Direct Connection

sa589%

3. On the network analyzer, press (Preset ) (Meas ) INPUT PORTS R .
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4. Press INSTRUMENT MODE EXT SOURCE AUTO
CW FREQ (MA.

5. Check to see if the analyzer is phase locking to the external CW signal:

e Ifthe analyzer displays any phase lock error messages, write “UNLOCK” in the
performance test record for the set CW signal.

e If the analyzer does not display any phase lock error messages, write “LOCK?” in the
performance test record for the set CW signal.

6. Set the external source to a CW frequency of 20 MHz.

7. On the analyzer, press (M7w).
8. Repeat steps 5 through 7 for the other external source CW frequencies listed in the

performance test record.
In Case of Difficulty
If the analyzer displayed any phase lock error messages:
1. Be sure the external source power is set to —25 dBm.

2. Make sure the analyzer's “Ext Source Auto” feature is selected. In addition, verify that
the analyzer is set to measure its input channel R.

3. Verify that all connections are tight.
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3. Reflection Test Port Output Power Level Accuracy

Perform this test to confirm the accuracy of the 8753ET test port output power. A power
meter is used to determine the output power level from the reflection port for selected CW
frequencies. This measurement is compared to the level set by the network analyzer. The
difference must be within the specified tolerance.

Analyzer warm-up time: 30 minutes

Specifications

Frequency Range

Reflection Test Port
Output Power Level Accuracy?®

300 kHz to 3 GHz

+1.0dB

3 GHz to 6 GHz?

+1.0dB

a. At -5 dBm (analyzers without Option 004); —10 dBm (Option 004).

Holds at 25 °C £5 °C

b. Only for analyzers with Option 006

Required Equipment

Description

HP/Agilent Part or Model Number

Power Meter

436A/437B/438A or E4418B/4419B

Power Sensor

8482A

Additional Equipment for Option 006 Analyzers

Power Sensor

8481A

Procedure

1. Zero and calibrate the power meter. For more information on how to perform this task,
refer to the power meter operating manual.

2. Connect the equipment as shown in Figure 2-58.
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Figure 2-58 Reflection Test Port Output Power Level Accuracy Test Setup
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. Press (Preset) (Power). For analyzers with Option 004, press (x1). For analyzers

without Option 004, press 1.

. Press CW FREQ (k/m). Set the calibration factor on the power

meter for this CW frequency.

5. Write the power meter reading on the performance test record.

. Repeat steps 4 and 5 for each CW frequency listed in the performance test record. For

analyzers with Option 006, use the 8481A power sensor for all frequencies above 3 GHz.
Be sure to recalibrate the power meter after changing sensors.

In Case of Difficulty

1.

Be sure the source power is switched on. Press (Power ). Check the SOURCE PWR

softkey; “ON” should be highlighted. Otherwise, press SOURCE PWR to switch on the
source power.

. Refer to Chapter 7, “Source Troubleshooting,” for more troubleshooting information.
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4, Reflection Test Port Output Power Linearity
(Analyzers without Option 004)

This test verifies the analyzer’s test port output power linearity throughout the analyzer’s
frequency range. A power meter calibration sets the reference output power across the
analyzer’s frequency range. The network analyzer’s B-channel receiver is used to
determine power linearity after each change in output power.

Analyzer warm-up time: 30 minutes

Specifications
Power Range Power Level Linearity?
—20 to -15 dBm +0.5dB
—15 to 0 dBm +0.2dB
0to+5dBm +0.5dB
a. Relative to -5 dBm from 300 kHz to 3 GHz
(6 GHz for Option 006).
Required Equipment
Description HP/Agilent Part or Model Number
Power Meter 437A/438A or E4418B/4419B
Power Sensor 8482A
Attenuator: 20 dB, Type-N 8491A Option 020
RF Cable: 50Q, Type-N, 24 inch 8120-4781
Additional Equipment for Option 006 Analyzers
Power Sensor 8481A
Procedure

Power Meter Calibration

1. Zero and calibrate the power meter for one or both sensors.

2. Connect the equipment as shown in Figure 2-59.
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Figure 2-59 Setup for Power Meter Calibration
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. Press (Preset).
. Press (Avg) IF BW (100) (x1) (Sweep Setup) NUMBER of POINTS

POWER GD.

. Press (Start) (300 ) (k/m).

a. If your analyzer has Option 006, press (Gm).

. Press SYSTEM CONTROLLER .
. Press SET ADDRESSES and POWER MTR until the analyzer shows the correct

power meter model. (Use the 438A/437 selection if the power meter is an HP/Agilent
E4419B or E4418B.)

. Press ADDRESS: P MTR/GPIB . The default power meter GPIB address is 13. Make

sure it is the same as your power meter GPIB address. Otherwise, use the analyzer
front panel keypad to enter the correct GPIB address for your power meter.

Press PWRMTR CAL .

10.Press LOSS/SENSR LISTS CAL FACTOR SENSOR A . Refer to the back of the power

sensor to locate the different calibration factor values along with their corresponding
frequencies.

NOTE The analyzer's calibration factor sensor table can hold a maximum of 55

calibration factor data points.
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The following softkeys are included in the sensor calibration factor entries menu:

SEGMENT press to select a point where you can use the front panel knob or entry
keys to enter a value.

EDIT press to edit or change a previously entered value.
DELETE press to delete a point from the sensor calibration factor table.
ADD select this key to add a point into the sensor calibration factor table.

CLEAR LIST select this key to erase the entire sensor calibration factor table.

DONE select this key when done entering points to the sensor calibration
factor table.

As an example, the following are the keystrokes for entering the first two calibration
factor data points for the 8482A power sensor (assuming CF% = 96.4 at 100 kHz and
CF% = 98.4 at 300 kHz):

a. From the sensor calibration factor entries menu, press ADD .

b. Press FREQUENCY (k/m). If you make an entry error, press and

re-enter the correct value again.

c. Press CAL FACTOR .
d. Press DONE to terminate the first calibration factor data point entry.

o

To enter the second cal factor data point, press ADD .
Press FREQUENCY (m).
Press CAL FACTOR GD.

To terminate the second calibration factor data point entry, press DONE .

)

5 o

[

Press SEGMENT and use the front panel knob to scroll through the sensor
calibration factors table. Check to be sure all values are entered correctly. If you see
an error, use the front panel knob to point to the data point you want to modify and
press EDIT .

11.Press the appropriate softkeys to create a power sensor calibration factors table.
12.Press DONE to exit the sensor calibration factor entries menu.

13.Press RETURN to set the calibration power to -5 dBm.

14.Press ONE SWEEP TAKE CAL SWEEP to start the power meter calibration.

NOTE The analyzer displays the PC annotation, indicating the power meter
calibration is done and the error correction is active.

2-104 Chapter2



System Verification and Performance Tests
Agilent 8753ET System Verification and Performance Tests

Output Power Linearity Measurement from 300 kHz to 3 GHz

1.

Set up the equipment as shown in Figure 2-60.

Figure 2-60 Output Power Linearity Test Setup
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Press INPUT PORTS B.
Press TRIGGER MENU SINGLE .
Press DATA - MEMORY DATA/MEM .

Press AMODE MENU FIXED MKR POSITION FIXED MKR STIMULUS
FIXED MKR VALUE RETURN A REF = A FIXED MKR .

Press (or the next power setting from the performance test record).

. Press TRIGGER MENU SINGLE .
. Press (Marker) MARKER 1 (Marker Search) SEARCH: MAX MARKER 2

(Marker Search ) SEARCH:MIN .

. Read the value for marker 1 from the display and enter it in the performance test record

in the “Marker 1 (Maximum)” column. Enter the value of marker 2 in the “Marker 2
(Minimum) column.

10.Press A MODE MENU FIXED MKR POSITION FIXED MKR VALUE

(or the next power offset value from the performance test record) RETURN .

11.Repeat steps 6 through 10 for all power settings and associated power offsets listed on

the performance test record in the 300 kHz to 3 GHz range.

12.The marker 1 (maximum) and marker 2 (minimum) readings should be within the

specified range for each power level with reference to the fixed marker value.
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13.If your analyzer does not have Option 006, this completes the test.
If your analyzer has Option 006: go on to “Power Meter Calibration from 3 GHz to 6
GHz,” next.

Power Meter Calibration from 3 GHz to 6 GHz

1. Connect the equipment as shown in Figure 2-59, using the 8481A power sensor. Zero
and calibrate the power meter for this new sensor.

2. Press (Start) (G/n) (Stop) (6) (G/M).

3. Press PWRMTR CAL D).

4. Press LOSS/SENSR LISTS CAL FACTOR SENSOR B . Press the appropriate softkeys
to build a sensor calibration factor table for the 8481A power sensor (sensor B).

5. Press DONE to exit the sensor calibration factor entries menu.

6. Press USE SENSOR B to select the 8481A sensor. Press
TRIGGER MENU CONTINUOUS .

7. Press PWRMTR CAL ONE SWEEP TAKE CAL SWEEP to start the power
meter calibration. The calibrated port power should remain at —5 dBm.

Output Power Linearity Measurement from 3 GHz to 6 GHz
1. Set up the equipment as shown in Figure 2-60.

2. Press INPUT PORTS B.

3. Press TRIGGER MENU SINGLE .

4. Press DATA - MEMORY DATA/MEM .
5

. Press AMODE MENU FIXED MKR POSITION FIXED MKR STIMULUS
FIXED MKR VALUE RETURN A REF = A FIXED MKR .

Press (or the next power setting from the performance test record).
7. Press TRIGGER MENU SINGLE .

8. Press MARKER 1 (Marker Search) SEARCH: MAX MARKER 2
(Marker Search) SEARCH:MIN .

o

9. Read the value for marker 1 from the display and enter it in the performance test record
in the “Marker 1 (Maximum)” column. Enter the value of marker 2 in the “Marker 2
(Minimum)” column.

10.Press AMODE MENU FIXED MKR POSITION FIXED MKR VALUE
(or the next power offset value from the performance test record) RETURN .

11.Repeat steps 6 through 10 for all power settings and associated power offsets listed on
the performance test record in the 3 GHz to 6 GHz range.
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12.The marker 1 (maximum) and marker 2 (minimum) readings should be within the
specified range for each power level with reference to the fixed marker value.

In Case of Difficulty

1. Ensure that the power meter and power sensor(s) are operating to specifications. Be
sure you set the power meter calibration factor for the range of frequencies that you are
testing.

2. Verify that there is power coming out of the analyzer's reflection test port. Be sure you
did not accidentally switch off the analyzer's internal source. If you did so, press

POWER SOURCE PWR ON .

3. Repeat this performance test.
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5. Reflection Test Port Output Power Linearity
(Analyzers with Option 004)

This test verifies the analyzer’s test port output power linearity throughout the analyzer’s
frequency range. A power meter calibration sets the reference output power across the
analyzer’s frequency range. The network analyzer’s B-channel receiver is used to
determine power linearity after each change in output power.

NOTE This test does not verify the functionality of the step attenuator. To verify its
function, perform “Step 2. Operator's Check” on page 4-6.

Analyzer warm-up time: 30 minutes

Specifications
Power Range Power Level Linearity®
-15 dBm to +5 dBm +0.2dB
+5 to +10 dBm +0.5dB
a. Relative to 0 dBm from 300 kHz to 3 GHz
(6 GHz for Option 006).
Required Equipment
Description HP/Agilent Part or Model Number
Power Meter 437A/438A or E4418B/4419B
Power Sensor 8482A
Attenuator: 20 dB, Type-N 8491A Option 020
RF Cable: 50Q, Type-N, 24 inch 8120-4781
Additional Equipment for Option 006 Analyzers
Power Sensor 8481A
Procedure

Power Meter Calibration

1. Zero and calibrate the power meter for one or both sensors.

2. Connect the equipment as shown in Figure 2-61, using the 8482A power sensor.
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Figure 2-61 Setup for Power Meter Calibration
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3. Press (Preset).
4. Press (Avg) IF BW (100) (x1) (Sweep Setup) NUMBER of POINTS 1.

5. Press (Start) (300 ) (k/m).
If your analyzer has Option 006:

Press (Stop) (G/n).
6. Press POWER RANGE MAN POWER RANGES RANGE 0 (0) (x1).
7. Press SYSTEM CONTROLLER .

8. Press SET ADDRESSES and POWER MTR until the analyzer shows the correct
power meter model. (Use the 438A/437 selection if the power meter is an E4419B or
E4418B.)

9. Press ADDRESS: P MTR/GPIB . The default power meter GPIB address is 13. Make
sure it is the same as your power meter GPIB address. Otherwise, use the analyzer
front panel keypad to enter the correct GPIB address for your power meter.

NOTE The analyzer displays the PRm annotation, indicating that the analyzer power
range is set to MANUAL.

10.Press PWRMTR CAL .

11.Press LOSS/SENSR LISTS CAL FACTOR SENSOR A . Refer to the back of the power
sensor to locate the different calibration factor values along with their corresponding
frequencies.
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NOTE The analyzer's calibration factor sensor table can hold a maximum of 55
calibration factor data points.

The following softkeys are included in the sensor calibration factor entries menu:

SEGMENT press to select a point where you can use the front panel knob or entry
keys to enter a value.

EDIT press to edit or change a previously entered value.
DELETE press to delete a point from the sensor calibration factor table.
ADD select this key to add a point into the sensor calibration factor table.

CLEAR LIST select this key to erase the entire sensor calibration factor table.

DONE select this key when done entering points to the sensor calibration
factor table.

As an example, the following are the keystrokes for entering the first two calibration
factor data points for the 8482A power sensor (assuming CF% = 96.4 at 100 kHz and
CF% = 98.4 at 300 kHz):

a. From the sensor calibration factor entries menu, press ADD .

b. Press FREQUENCY (k/m). If you make an entry error, press and

re-enter the correct value again.
c. Press CAL FACTOR G1D).
d. Press DONE to terminate the first calibration factor data point entry.
e. To enter the second cal factor data point, press ADD .
Press FREQUENCY (k/m).
Press CAL FACTOR 1.

To terminate the second calibration factor data point entry, press DONE .

=

5w

[

Press SEGMENT and use the front panel knob to scroll through the sensor
calibration factors table. Check to be sure all values are entered correctly. If you see
an error, use the front panel knob to point to the data point you want to modify and

press EDIT .
12.Press the appropriate softkeys to create a power sensor calibration factors table.
13.Press DONE to exit the sensor calibration factor entries menu.

14.Press RETURN ONE SWEEP TAKE CAL SWEEP to start the power meter
calibration. (The Port 1 Cal Power is 0 dBm, the reference power level for power
linearity measurements.)
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NOTE The analyzer displays the PC annotation, indicating the power meter
calibration is done and the error correction is active.

Output Power Linearity Measurement

1. Set up the equipment as shown in Figure 2-62.

Figure 2-62 Output Power Linearity Test
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2. Press INPUT PORTS B .

3. Press TRIGGER MENU SINGLE .

4. Press DATA - MEMORY DATA/MEM .

5. Press AMODE MENU FIXED MKR POSITION FIXED MKR STIMULUS
FIXED MKR VALUE RETURN A REF = A FIXED MKR .

6. Press (Power) (=15) (x1) (or the next power setting from the performance test record).

7. Press TRIGGER MENU SINGLE .

8. Press (Marker) MARKER 1 (Marker Search) SEARCH: MAX MARKER 2
(Marker Search) SEARCH:MIN .

9. Read the value for marker 1 from the display and enter it in the performance test record
in the “Marker 1 (Maximum)” column. Enter the value of marker 2 in the “Marker 2
(Minimum)” column.

10.Press A MODE MENU FIXED MKR POSITION FIXED MKR VALUE
(or the next power setting from the performance test record) RETURN .

11.Repeat steps 6 through 10 for all power settings listed on the performance test record in
the 300 kHz to 3 GHz range.
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12.The marker 1 (maximum) and marker 2 (minimum) readings should be within the

specified range for each power level with reference to the fixed marker value.

13.If your analyzer does not have Option 006: this completes the test.

If your analyzer has Option 006: go to “Power Meter Calibration from 3 GHz to 6 GHz,”
next.

Power Meter Calibration from 3 GHz to 6 GHz

1.

o

Connect the equipment as shown in Figure 2-61 using the 8481A power sensor.

2. Press (Start) (G/n) (Stop) () (G/M).
3.
4. Press LOSS/SENSR LISTS CAL FACTOR SENSOR B . Press the appropriate softkeys

Press PWRMTR CAL .

to build a sensor calibration factor table for the 8481A power sensor (sensor B).

Press DONE to exit the sensor calibration factor entries menu.

. Press USE SENSOR B to select the 8481A sensor. Press

TRIGGER MENU CONTINUOUS .

. Press PWRMTR CAL ONE SWEEP TAKE CAL SWEEP to start the power

meter calibration.

Output Power Linearity Measurement from 3 GHz to 6 GHz

1.

o

Set up the equipment as shown in Figure 2-62.

2. Press TRIGGER MENU SINGLE .
3.
4. Press A MODE MENU FIXED MKR POSITION FIXED MKR STIMULUS

Press DATA > MEMORY DATA/MEM .

FIXED MKR VALUE RETURN A REF = A FIXED MKR .
Press (or the next power setting from the performance test record).

. Press TRIGGER MENU SINGLE .
. Press MARKER 1 (Marker Search) SEARCH: MAX MARKER 2

(Marker Search ) SEARCH:MIN .

. Read the value for marker 1 from the display and enter it in the performance test record

in the “Marker 1 (Maximum)” column. Enter the value of marker 2 in the “Marker 2
(Minimum)” column.

. Press AMODE MENU FIXED MKR POSITION FIXED MKR VALUE

(or the next power setting from the performance test record) RETURN .
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10.Repeat steps 5 through 9 for all power settings listed on the performance test record in
the 3 GHz to 6 GHz range.

11.The marker 1 (maximum) and marker 2 (minimum) readings should be within the
specified range for each power level with reference to the fixed marker value.

12.This completes the test.

In Case of Difficulty

1. Ensure that the power meter and power sensor(s) are operating to specifications. Be
sure you set the power meter calibration factor for the range of frequencies that you are
testing.

2. Verify that there is power coming out of the analyzer's reflection test port. Be sure you
did not accidentally switch off the analyzer's internal source. If you did so, press

POWER SOURCE PWR ON .

3. Repeat this performance test.
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6. Minimum R Channel Level

This test confirms that phase lock can be achieved at a specified minimum R channel input
power. Power from the analyzer’s output port is fed into the R channel receiver using the
input found on the front panel. Observations are made for proper phase lock conditions.

Analyzer warm-up time: 30 minutes.

Specifications
Frequency Range Minimum R Channel Level
300 kHz-3.0 GHz <-35dBm
3 GHz-6.0 GHz? <—30 dBm

a. Only for analyzers with Option 006.

Required Equipment
Description HP/Agilent Part or Model Number
Adapter: 3.5-mm (m) to Type-N (f) 1250-1750
Cable: 50 W, Type-N, 24 inch 8120-4781
Attenuators (2): 20 dB, Type-N 8491A Option 020
Procedure

1. If you do not have Option 004, connect the equipment as shown in Figure 2-63.
If you have Option 004, connect the equipment as shown in Figure 2-64.

Figure 2-63 8753ET (Standard) Minimum R-Channel Level Test Setup
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Figure 2-64 8753ET (Option 004) Minimum R Channel Level Test Setup
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2. Press (Preset ) (Meas ) INPUT PORTSR .

3. If you do not have Option 004, go to step 4.
If you have Option 004, press PWR RANGE MAN POWER RANGES
RANGE 5 —65 to —40 .

4. Press (Scale Ref) REFERENCE VALUE (=70) (x1).
5. Press (Sweep Setup) CW FREQ (km).

6. If you do not have Option 004, press (Power) (=20) (x1).
If you have Option 004, press G1).

The analyzer displays the message CAUTION: NO IF FOUND: CHECK R INPUT LEVEL.

7. Press to increase the port power by 1 dBm.

8. If the analyzer displays a phase lock error message, continue increasing the test port
power until phase lock is achieved.

9. If you do not have Option 004, subtract 40 dBm from the displayed test port power and
record the result on the performance test record in the column for R-channel power.
If you have Option 004, write the displayed test port power on the performance test
record in the column for R-channel power.

10.Repeat steps 5 through 9 for the other CW frequencies listed in the performance test
record.
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In Case of Difficulty

1. Check the flexible RF cable (W8, as shown in Figure 2-65) between the R sampler
assembly (A4) and the phase lock assembly. Make sure it is connected between A11J1
(PL IF IN) and 1st IF Out.

CAUTION Do not push cable W8 down next to the A11 phase lock assembly.

Figure 2-65 Flexible RF Cable Location
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2. Using an ohmmeter, verify that the RF cable is not open. In addition, examine both the
cable connectors: measure the resistance between the center pin and the cable
connector and make sure it is not close to zero.

3. Check the R sampler by substituting it with the B sampler (A6).
a. Move cable W8 to the B sampler (A6), as shown in Figure 2-66.
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Figure 2-66 Connection for Substituting the R sampler (A4)
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4. Connect the equipment as shown in Figure 2-67.

Figure 2-67 Setup for Checking the R sampler (A4).
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5. Repeat the test, but select the B sampler (A6) by pressing INPUT PORTS B
in step 2. Use the following specifications:

300 kHz to 3 GHz: < -27 dBm
3 GHz to 6 GHz: < —22 dBm

6. If the analyzer fails the test, replace the A11 assembly.
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7. Verify that the high/low band adjustments are still within specifications. For more
information on how to perform this task, refer to “High/Low Band Transition
Adjustment” on page 3-47.

8. Refer to Chapter 7, “Source Troubleshooting,” for more troubleshooting information.
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7. Transmission Test Port Input Noise Floor Level

The analyzer’s noise floor is measured at minimum power with loads connected to the test

ports.

Analyzer warm-up time: 30 minutes

Specifications
Frequency Range IF Bandwidth Average Noise Floor Level
300 kHz-3 GHz 3 kHz -90 dBm
300 kHz-3 GHz 10 Hz —110 dBm
3 GHz—6 GHz® 3 kHz -85 dBm
3 GHz—6 GHz2 10 Hz -105 dBm

a. Only for analyzers with Option 006.

Required Equipment
Description HP/Agilent Part or Model Number
Calibration kit: Type-N 85032B
Adapter: Type-N (m) to Type-N (m) 1250-1475

Procedure

Transmission Test Port Input Noise Floor Level from 300 kHz to 3 GHz

(IF BW = 3 kHz)

1. Connect the equipment as shown in Figure 2-68.

Figure 2-68 Transmission Test Port Input Noise Floor Level Test Setup
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2. Press (Preset) (Avg) IF BW (33000) (x1).

3. If your analyzer does not have Option 004:
press (Power) (=20) (x1) (Start) (300) (k/m) (Stop) Gn).

If your analyzer has Option 004:
press CStart) (300) (k/m) (Stop) (G/n).

4. Press (Meas) INPUT PORTS B LIN MAG (Scale Ref) AUTO SCALE .

5. Press MARKER MODE MENU MKR STATS ON
TRIGGER MENU SINGLE .

6. When the analyzer finishes the sweep, read the mean value (which appears on the right
side of the analyzer display).

7. Convert the measured linear magnitude mean value to log magnitude, using this
equation.

Power(dBm) = 20 x [log;( (linear magnitude mean value)]

NOTE Notice that the mean value that is displayed on the analyzer is in uUnits. So,
for example, if the displayed value is 62 uU, the value that you would put in

the equation is (62 x 1076).

8. Write this calculated value on the performance test record.

Transmission Test Port Input Noise Floor Level from 300 kHz to 3 GHz
(IF BW =10 Hz)

9. Press IF BW to change the IF bandwidth to 10 Hz.
10.Press TRIGGER MENU SINGLE .

11.When the analyzer finishes the sweep, read the mean value.

12.Convert the measured linear magnitude mean value to log magnitude, using this
equation.

Power(dBm)= 20 x [logyy(linear magnitude mean value)]

13.Write this calculated value on the performance test record.

Transmission Test Port Input Noise Floor Level from 3 GHz to 6 GHz
(IF BW = 10 Hz) Option 006 Only

14.Press (Start) (G/n) (Stop) (6) (G/n).
15.Press TRIGGER MENU SINGLE .

16.When the analyzer finishes the sweep, read the mean value.
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17.Convert the measured linear magnitude mean value to log magnitude, using this
equation.

Power(dBm)= 20 x [logyy(linear magnitude mean value)]

18.Write this calculated value on the performance test record.

Transmission Test Port Input Noise Floor Level from 3 GHz to 6 GHz
(IF BW = 3 kHz) Option 006 Only

19.Press IF BW (k/m).
20.Press TRIGGER MENU SINGLE .

21.When the analyzer finishes the sweep, read the mean value.

22.Convert the measured linear magnitude mean value to log magnitude, using this
equation.

Power(dBm)= 20 x [logy(linear magnitude mean value)]

23.Write this calculated value on the performance test record.

In Case of Difficulty
1. Perform “ADC Offset Correction Constants (Test 52)” on page 3-15.

2. Repeat this performance test.

3. Refer to Chapter 8 , “Receiver Troubleshooting,” for more troubleshooting information.
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8. Transmission Test Port Input Frequency Response

Perform this test to examine the frequency response of the transmission test port. Power
meter calibration is used to control the input to the analyzer’s receiver across its frequency
range. The network analyzer’s input receiver frequency response is measured against this
calibrated input.

Analyzer warm-up time: 30 minutes

Specifications
Frequency Range Input Frequency Response?
300 kHz to 3 GHz +1dB
3 GHz to 6 GHZz" +2dB
a. At-10 dBm.

b. Only for analyzers with Option 006.

Required Equipment
Description HP/Agilent Part or Model Number
Power Meter 436A/437B/438A or E4418B/4419B
Power Sensor 8482A
Cable: Type-N (m) to Type-N (m), 24-inch 8120-4781
Adapter: Type-N (f) to Type-N (f) 1250-0777
Cable: GPIB 10833A
Additional Equipment for Option 006 Analyzers
Power Sensor 8481A
Procedure

Power Meter Calibration on the Reflection Test Port from 300 kHz to 3 GHz

1. Zero and calibrate the power meter using the 8482A power sensor.

2. Connect the equipment as shown in Figure 2-69.
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Figure 2-69 Power Meter Calibration Setup

NETWORK ANALYZER
£ N\

POWER METER

i -
a4 4
Reflection Port Transmission Port

Cable Type-N

Adapter Power Sensor
Type-N (f) To Type-N (f)

sab24e

Press IF BW (m) CStarD) (300) (kWm).
If your analyzer has Option 006, press (Stop) (G/n).
Press SYSTEM CONTROLLER .

o vk W

Press SET ADDRESSES and POWER MTR until the analyzer shows the correct
power meter model. (Use the 438A/437 selection if the power meter is an E4419B or
E4418B.)

7. Press ADDRESS: P MTR/GPIB . The default power meter GPIB address is 13. Make
sure it is the same as your power meter GPIB address. Otherwise, use the analyzer
front panel keypad to enter the correct GPIB address for your power meter.

8. Press NUMBER of POINTS D).

9. For analyzers with Option 004, press POWER PWR RANGE MAN to turn the auto
power range off.

NOTE The analyzer displays the PRm annotation, indicating that the analyzer power
range is set to MANUAL.

10.Press PWRMTR CAL G1).

11.Press LOSS/SENSR LISTS CAL FACTOR SENSOR A . Refer to the back of the power
sensor to locate the different calibration factor values along with their corresponding
frequencies.

NOTE The analyzer's calibration factor sensor table can hold a maximum of 55
calibration factor data points.
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The following softkeys are included in the sensor calibration factor entries menu:

SEGMENT press to select a point where you can use the front panel knob or entry
keys to enter a value.

EDIT press to edit or change a previously entered value.
DELETE press to delete a point from the sensor calibration factor table.
ADD select this key to add a point into the sensor calibration factor table.

CLEAR LIST select this key to erase the entire sensor calibration factor table.

DONE select this key when done entering points to the sensor calibration
factor table.

As an example, the following are the keystrokes for entering the first two calibration
factor data points for the 8482A power sensor (assuming CF% = 96.4 at 100 kHz and
CF% = 98.4 at 300 kHz):

a. From the sensor calibration factor entries menu, press ADD .

b. Press FREQUENCY (k/m). If you make an entry error, press and

re-enter the correct value again.

c. Press CAL FACTOR .
d. Press DONE to terminate the first calibration factor data point entry.

o

To enter the second cal factor data point, press ADD .
Press FREQUENCY (m).
Press CAL FACTOR .

To terminate the second calibration factor data point entry, press DONE .

)

5 o

[

Press SEGMENT and use the front panel knob to scroll through the sensor
calibration factors table. Check to be sure all values are entered correctly. If you spot
an error, use the front panel knob to point to the data point you want to modify and
press EDIT .

12.Press the appropriate softkeys to create a power sensor calibration factors table.
13.Press DONE to exit the sensor calibration factor entries menu.

14.Press RETURN ONE SWEEP TAKE CAL SWEEP to start the power meter
calibration.

Wait until the analyzer finishes the sweep, then continue with this procedure.

NOTE The analyzer displays the PC annotation, indicating the power meter
calibration is active.
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Transmission Test Port Input Frequency Response from 300 kHz to 3 GHz

15.Connect the equipment as shown in Figure 2-70.

Figure 2-70 Transmission Test Port Input Frequency Response

NETWORK ANALYZER
£ N

7 —

4 A

Reflection Port | I Transmission Port

Cable 24 inch

sab23e

16.Press (Meas) INPUT PORTS B .

17 Press TRIGGER MENU SINGLE .

18.Press AMODE MENU FIXED MKR POSITION FIXED MKR STIMULUS
FIXED MKR VALUE RETURN A REF = A FIXED MKR .

19.Press MARKER 1 (Marker Search) SEARCH: MAX MARKER 2
(Marker Search ) SEARCH:MIN .

20.Write the marker 1 or marker 2 value—whichever has the larger absolute
magnitude—in the performance test record.

21.If your analyzer does not have Option 006, this completes the test.
If your analyzer does have Option 006, continue with the following steps.

Power Meter Calibration for the Reflection Test Port
for 3 GHz to 6 GHz (Analyzers with Option 006)

22.Set up the analyzer as shown in Figure 2-69, using the 8481A power sensor. Cycle the
line power on the power meter. Zero and calibrate the power meter for this sensor.

23.Press (Start) (G/n) (Stop) (6) (G/n).

24 .Press PWRMTR CAL D).

25.Press LOSS/SENSR LISTS CAL FACTOR SENSOR B . Press the appropriate softkeys
to build a calibration factor sensor table for the 8481A power sensor.

26.Press DONE to exit the sensor calibration factor entries menu.

27.To select the 8481A power sensor, press USE SENSOR B . Press
TRIGGER MENU CONTINUOUS .
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28.Press PWRMTR CAL ONE SWEEP TAKE CAL SWEEP to start the power
meter calibration.

Transmission Test Port Input Frequency Response from 3 GHz to 6 GHz
(Analyzers with Option 006)

29.When the analyzer displays the message POWER METER CALIBRATION SWEEP DONE,
connect the equipment as shown as in Figure 2-70.

30.Press TRIGGER MENU SINGLE .

31.Press AMODE MENU FIXED MKR POSITION FIXED MKR STIMULUS
RETURN .

32.Press MARKER 1 (Marker Search) SEARCH: MAX MARKER 2
(Marker Search) SEARCH:MIN .

33.Write the marker 1 or marker 2 reading—whichever has the largest magnitude—in the
performance test record.

In Case of Difficulty

1. Be sure you have used the correct power sensor for the frequency range.

2. Verify that the calibration factors that you have entered for the power sensors are
correct.

3. Repeat this test with a known good through cable.
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Perform this test to determine the maximum level of signal leakage between the analyzer’s

test ports. Crosstalk is measured with shorts attached to the test ports after a
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normalization measurement with a through cable.

Analyzer warm-up time:

: 30 minutes

Specifications
Frequency Range Test Port Crosstalk?®
300 kHz to 3.0 GHz -100 dBm
3 GHz to 6.0 GHzP -90 dBm

a. Measurement conditions:
normalized to a through; measured with two
shorts; 10 Hz IF BW, averaging factor of 8 in
alternate mode; source power set to the lesser
of the maximum power out or the maximum

receiver power.

b. Applies to analyzers with Option 006.

Required Equipment
Description HP/Agilent Part or Model Number
Adapter: 50Q, Type-N(m) to Type-N(m) 1250-1475
Cable: Type-N, 24-inch 8120-4781
Calibration Kit 85032B
Procedure

Normalization from 300 kHz to 3 GHz

1. Connect the equipment as shown in Figure 2-71.

Figure 2-71 8753ET Crosstalk Normalization Measurement

NETWORK ANALYZER
$ =

Reflection Port

Transmission Port

Cable 24 inch

sab23e
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. Press (Preset ) (Power) (0) (CStart) (300) (k/m).
. If your analyzer has Option 006, press (G/m).

1

2

3. Press IF BW D).

4. Press MORE ALTERNATE RFL/TRN.
5

6

. Press TRANSMISSN TRIGGER MENU SINGLE .
. When the sweep is completed, press DATA - MEMORY DATA/MEM .

Crosstalk from 300 kHz to 3 GHz
7. Connect the equipment as shown in Figure 2-72. Connect the shorts to both test ports.

Figure 2-72 8753ET Crosstalk Measurement

NETWORK ANALYZER
£ N

Reflection Port Transmission Port

Short Adapter
Type-N (m) Short  Type-N (m) to Type-N (m)
Type-N (f)

« Direct Connection

sa527e

8. Press (Scale Ref) REFERENCE VALUE &D.

9. Press AVERAGING FACTOR AVERAGING: ON
TRIGGER MENU NUMBER of GROUPS 1.

10.Wait for the sweeps to finish as indicated by the H1d notation on the left side of the
display.

11.Press (Marker Search) SEARCH: MAX .

12.Write the marker value (which appears on the analyzer display) in the performance test
record.

13.If your analyzer does not have Option 006, this completes the test. If you have any
problems, go to “In Case of Difficulty” on page 2-129.
If your analyzer has Option 006, continue with “Normalization from 3 GHz to 6 GHz,”
next.
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Normalization from 3 GHz to 6 GHz
14. Set up the equipment again as shown in Figure 2-71.
15. Press (Start) (G/n) (Stop) (6) (G/n) (Avg) AVERAGING: OFF .

16.Press TRIGGER MENU SINGLE . When the sweep has completed,
press DATA - MEMORY DATA/MEM .

Crosstalk from 3 GHz to 6 GHz

17.Connect the equipment as shown in Figure 2-72.

18.Press AVERAGING: ON TRIGGER MENU
NUMBER of GROUPS (x1). Wait for the sweeps to finish.

19.Press (Marker Search ) SEARCH: MAX .

20.Write the marker value (which appears on the analyzer display) in the performance test
record.

In Case of Difficulty

1. Remove the instrument top cover. Using an 8 lb-inch torque wrench, verify that all
semirigid cables connected to the sampler/mixer assemblies are tight. In addition,
tighten any loose screws on the sampler/mixer assemblies (A4/A5/A6) and the pulse
generator assembly (A7).

2. Remove the instrument bottom cover. Refer to Figure 2-73. Verify that cables W1, W31,
and W32 are tight.

3. Repeat this test.
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Figure 2-73 8753ET Bottom View

oF

(S|

W32

w31

sg6102e
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10. Uncorrected Port Performance

The analyzer can perform error-correction and store the error coefficients. These error
coefficients are, in fact, measurements of the analyzer’s uncorrected port performance.

NOTE The crosstalk error terms are omitted in this procedure. They are covered in
the “Test Port Crosstalk” performance test.

Analyzer warm-up time: 30 minutes

Specifications
Uncorrected ? Frequency Range
Error Terms

300 kHz to 1.3 GHz 1.3 GHz to 3 GHz 3 GHz to 6 GHZ®

Directivity 30dB 24 dB 19 dB
Source Match 25 dB 20 dB 14 dB
(Standard)
Source Match 23 dB 18 dB 14 dB
(Option 004)
Load Match (raw) 24 dB 19 dB 16 dB
Reflection Tracking | +1.0 dB +1.0 dB +2.0 dB
Transmission +1.5dB +1.5dB +2.5 dB
Tracking

a. At 25 °C 15 °C, with less than 1°C deviation from the measurement calibration
temperature.
b. Only for analyzers with Option 006.

Required Equipment
Description HP/Agilent Part or Model Number
Calibration Kit: 50Q, Type-N 85032B
Cable: Type-N, 24-inch 8120-4781
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Procedure

First Enhanced Response Calibration

1. Refer to Figure 2-74 when performing steps 2 through 10.

Figure 2-74 First Enhanced Response Calibration

NETWORK ANALYZER
= >
@ @ Q=D
Reflection Port i* Transmission Port
1
1
1 Cable
- 24 Inch
- 'l' Y
1 1 1
Reference
Test Port 2
Open Short Load

* Direct Connection

sab92e

2. Press (Presel) (Avg) IF BW (3) (Wm) (G (300) (Wm).

Press CAL KIT SELECT CAL KIT N 50Q 85032 RETURN RETURN
CALIBRATE MENU ENHANCED RESPONSE TRAN/REFL ENH. RESP..

el

Press ISOLATION OMIT ISOLATION .
Connect the OPEN (supplied in the calibration kit) to the analyzer’s reflection test port.

Press REFLECTION FORWARD:OPENS OPEN(F) DONE: OPENS .
Connect the SHORT to the reflection test port.

Press FORWARD:SHORTS SHORT(F) DONE: SHORTS .

e A

Connect the 50 ohm termination (supplied in the calibration kit) to the reflection test
port.

10.Press FORWARD:LOAD STANDARDS DONE .
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11.Connect the equipment as shown in Figure 2-75.

Figure 2-75 Transmission Calibration Test Setup

NETWORK ANALYZER
£ N

7 —

4 A

Reflection Port | I Transmission Port

Cable 24 inch

sab23e

12.Press TRANSMISSION DO BOTH FWD THRUS .
13.Press STANDARDS DONE DONE FWD ENH RESP .

Directivity (Forward) Calibration Coefficient

14 Press SERVICE MENU TESTS EXECUTE TEST .

15.When the analyzer finishes the test, press (Marker).

16.Using the front panel knob, locate the maximum value of the data trace for the 300 kHz
to 1.3 GHz frequency range.

17.Write the maximum value in the performance test record.

18.Repeat the previous two steps for the other frequency ranges listed on the performance
test record.

Source Match (Forward) Calibration Coefficient

19.Press SERVICE MENU TESTS EXECUTE TEST .

20.When the analyzer finishes the test, repeat steps 15 through 18. Enter the results only
in that part of the performance test record that applies to your analyzer (Standard or
Option 004).

Reflection Tracking (Forward) Calibration Coefficient

21.Press SERVICE MENU TESTS EXECUTE TEST .
22 When the analyzer finishes the test, repeat steps 15 through 18.
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Second Enhanced Response Calibration

23.Connect the equipment as shown in Figure 2-76.

Figure 2-76 Second Enhanced Response Calibration

NETWORK ANALYZER
= =
@ c 2
Reflection Port Transmission Port
Cable
24 Inch
Reference
Test Port 1

o
1
1

¢ .

[ 1
Iil I Ii-l
Open Short Load
sa593e

24 Press (Preset ) (Start) (300 ) (k/m).

25.Press CAL KIT SELECT CAL KIT N 50Q 85032 RETURN RETURN
CALIBRATE MENU ENHANCED RESPONSE TRAN/REFL ENH. RESP..

26.Press ISOLATION OMIT ISOLATION .

27.Connect the OPEN (supplied in the calibration kit) to reference test port 1. Use the pin
extension provided in the calibration Kkit.

28.Press REFLECTION FORWARD:OPENS OPEN(M) DONE: OPENS .
29.Connect the SHORT to reference test port 1.
30.Press FORWARD:SHORTS SHORT(M) DONE: SHORTS .

31.Connect the 50 ohm termination (supplied in the calibration kit) to reference
test port 1.

32.Press FORWARD:LOAD STANDARDS DONE .
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33.Connect the equipment as shown in Figure 2-77.

Figure 2-77 Transmission Calibration Test Setup

NETWORK ANALYZER
£ N

— —

4 A

— -—
Reflection Port | I Transmission Port

Cable 24 inch

sab23e

34.Press TRANSMISSION DO BOTH FWD THRUS STANDARDS DONE
DONE FWD ENH RESP .

Load Match (Forward) Calibration Coefficient

35.Press SERVICE MENU TESTS EXECUTE TEST .

36.When the test is done, press MARKER 1 .

37.Using the front panel knob, locate the maximum value of the data trace for the 300 kHz
to 1.3 GHz frequency range.

38.Write the maximum value on the performance test record.

39.Repeat the previous two steps for the other frequency ranges listed on the performance
test record.

Transmission Tracking (Forward) Calibration Coefficient

40.Press SERVICE MENU TESTS EXECUTE TEST .
41.When the analyzer finishes the test, repeat steps 37 through 39.

In Case of Difficulty

1. Check the condition of the connectors and cables.
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11. System Trace Noise

Perform this test to determine the system trace noise at designated CW frequencies in both
transmission and reflection modes. Ratio measurements are made at 3 GHz and 6 GHz to
determine the variability of the analyzer’s measurement data. IF bandwidths of 3 kHz and
10 Hz are used for the test.

NOTE Trace noise is defined for a ratio measurement. For the transmission
measurement (B/R), the connection is a 0 dB-loss thru with 0 dBm into the
receiver. For a reflection measurement (A/R), an open is used on the reflection
port with +5 dBm reflected power.

Analyzer warm-up time: 30 minutes.

Specifications
Frequency Range System Trace Noise System Trace Noise
(Magnitude) (Phase)
IF Bandwidth = 3 kHz
300 kHz to 3.0 GHz < 0.006 dB rms < 0.038 °rms
3 GHz to 6.0 GHz < 0.010 dB rms < 0.070 °rms
IF Bandwidth = 10 Hz
300 kHz to 3.0 GHz < 0.001 dB rms < 0.006 °rms
3 GHz to 6.0 GHz < 0.002 dB rms < 0.012 °rms
Required Equipment
Description HP/Agilent Part or Model Number
Calibration Kit: 50 Q, Type-N 85032B
Cable: 50 Q, Type-N, 24-inch 8120-4781
Procedure

1. Connect the equipment as shown in Figure 2-78.
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Figure 2-78 Reflection Trace Noise Test Setup

NETWORK ANALYZER

Reflection Port Transmission Port

Open 50Q Termination

= Direct Connection

sa525e

Reflection Trace Noise Magnitude, IF BW = 3 kHz

2. Press (Preset ) (Power) IF BW
NUMBER of POINTS CW FREQ (G/n).

3. Press MARKER MODE MENU MKR STATS ON .

4. Press TRIGGER MENU SINGLE .

5. When the measurement is done (indicated by the H1d notation on the left side of the
display), record the standard deviation (shown on the right side of the display) in the
performance test record.

Reflection Trace Noise Phase, IF BW = 3 kHz
6. Press PHASE .

7. Record the standard deviation in the performance test record.

Reflection Trace Noise Phase, IF BW = 10 Hz

8. Press (Avg) IF BW (10) (x1).
9. Press TRIGGER MENU SINGLE .

10.When the measurement is done, record the standard deviation in the performance test
record.

Reflection Trace Noise Magnitude, IF BW = 10 Hz
11.Press LOG MAG .

12.Record the standard deviation in the performance test record.
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Transmission Trace Noise Magnitude, IF BW = 10 Hz

13.Connect the equipment as shown in Figure 2-79.
Figure 2-79 Transmission Test Port Trace Noise

NETWORK ANALYZER
£ N

7 —

4 A

Reflection Port | I Transmission Port

Cable 24 inch

sab23e

14.Press (Power) (0) (x1).
15.Press TRANSMISSN .

16.Press TRIGGER MENU SINGLE .

17.When the measurement is done, record the standard deviation in the performance test
record.

Transmission Trace Noise Phase, IF BW =10 Hz

18.Press PHASE .

19.Record the standard deviation in the performance test record.

Transmission Trace Noise Phase, IF BW = 3 kHz

20.Press IF BW (k/m).
21.Press TRIGGER MENU SINGLE .

22 When the measurement is done, record the standard deviation in the performance test

record.

Transmission Trace Noise Magnitude, IF BW = 3 kHz
23.Press LOG MAG .

24 Record the standard deviation in the performance test record.

25.If you do not have Option 006, this completes the test.
If you have Option 006, go to “Reflection and Transmission Trace Noise (Option 006
Only),” next.
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Reflection and Transmission Trace Noise (Option 006 Only)

26.Connect the equipment as shown in Figure 2-78.

27 Press REFLECTION (Power) (x1) (Avg) IF BW
CW FREQ (6) (G/n).

28.Go back to step 4 on page 2-137 and repeat the rest of the procedure from this step.

In Case of Difficulty

1. Perform “ADC Offset Correction Constants (Test 52)” on page 3-15.
2. Suspect the A10 digital IF assembly if both receiver channels fail.

3. Refer to Chapter 8 , “Receiver Troubleshooting,” for troubleshooting information.
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Agilent 8753ES Performance Test Records

The performance test records in this chapter include entries up to 6 GHz for analyzers that
have Option 006 (6 GHz operation). If your analyzer does not have Option 006, write “N/A”
for entries above 3 GHz.

Calibration Lab Address: Report Number

Date

Last Calibration Date

Customer’s Name

Performed by
Model 8753ES
Serial No. Options
Firmware Revision
Ambient Temperature °C Relative Humidity %
Test Equipment Used
Description Model Trace Number Cal Due Date

Number

Frequency Counter

Power Meter

Power Sensor

Calibration Kit

Verification Kit

Step Attenuator

Notes/Comments
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Agilent Technologies Company Report Number
Model 8753ES
Serial Number
Option(s) Date
1. Test Port Output Frequency Range and Accuracy
Note: If your analyzer does not have Option 006, write “N/A” in all entries above 3 GHz.
CW Frequency Min. Results Measured Max. Measurement
(MHz) (MHz) (MHz) (MHz) Uncertainty
(MHz)
0.03 0.029 999 7 0.030 000 3 | £0.000 000 050
0.3 0.299 997 0.300 003 +0.000 000 520
5.0 4.999 950 5.000 050 +0.000 007
16.0 15.999 840 16.000 160 +0.000 028
31.0 30.999 690 31.000 310 +0.000 054
60.999 999 60.999 389 61.000 609 +0.000 105
121.0 120.998 790 121.001 210 | £ 0.000 207
180.0 179.998 200 180.001 800 | £ 0.000 307
310.0 309.996 900 310.003 100 | +0.000 528
700.0 699.993 000 700.007 000 | £0.001 192
1 300.0 1299.987 1300.013 +0.002 212
2 000.0 1 999.980 2 000.020 £0.003 403 000
3 000.0 2999.970 3 000.030 +0.005 104
4 000.0 3 999.960 4 000.040 +0.006 805
5000.0 4 999.950 5000.050 +0.008 506
6 000.0 5999.940 6 000.060 +0.010 207
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Agilent Technologies Company Report Number
Model 8753ES

Serial Number

Option(s) Date

2. External Source Mode Frequency Range

Note: If your analyzer does not have Option 006, write “N/A” in all entries above 3 GHz.

Test Frequencies Results
(GHz)

0.010

0.020

0.100

1.000

2.000

3.000

4.000

5.000

6.000
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Agilent Technologies Company Report Number
Model 8753ES
Serial Number
Option(s) Date
3. Test Port Output Power Level Accuracy
Note: If your analyzer does not have Option 006, write “N/A” in all entries above 3 GHz.
Test Test Specification Measured Value Measurement
Frequency Port (dB) (dBm) uncertainty
Output (dB)
Power
(dBm)
300 kHz 0 +1 +0.47
20 MHz 0 +1 +0.14
50 MHz 0 +1 +0.14
100 MHz 0 +1 +0.14
200 MHz 0 +1 +0.14
500 MHz 0 +1 +0.14
1 GHz 0 +1 +0.13
2 GHz 0 +1 +0.13
3 GHz 0 +1 +0.27
4 GHz 0 +1 +0.17
5 GHz 0 +1 +0.17
6 GHz 0 +1 +0.17
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Agilent Technologies Company Report Number
Model 8753ES
Serial Number
Option(s) Date
4. Test Port Output Power Linearity
Frequency Range: 300 kHz to 3 GHz
Power Setting Marker 1 Marker 2 Specification Meas.
dBm Maximum (dB) Minimum (dB) (dB) Uncert.
(dB)
-15 +0.2 +0.04
-13 +0.2 +0.03
-11 0.2 +0.03
-9 +0.2 +0.03
-7 +0.2 +0.03
-5 0.2 +0.03
-3 +0.2 +0.02
-1 +0.2 +0.02
+1 +0.2 +0.02
+3 +0.2 +0.02
+5 +0.2 +0.03
+7 0.5 +0.03
+8 +0.5 +0.03
+9 +0.5 +0.03
+10 0.5 +0.03
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4, Test Port Output Power Linearity (continued)
Frequency Range: 3 GHz to 6 GHz
Note: If your analyzer does not have Option 006, write “N/A” in all entries above 3 GHz.
Power Setting Marker 1 Marker 2 Specification Meas.
dBm Maximum (dB) Minimum (dB) (dB) Uncert.
(dB)
-15 +0.2 +0.04
-13 +0.2 +0.03
-11 +0.2 +0.03
-9 +0.2 +0.03
-7 +0.2 +0.03
-5 +0.2 +0.03
-3 +0.2 +0.02
-1 +0.2 +0.02
+1 +0.2 +0.02
+3 +0.2 +0.02
+5 +0.2 +0.03
+7 +0.5 +0.03
+8 05 +0.03
+9 +0.5 +0.03
+10 +0.5 +0.03
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Agilent Technologies Company Report Number

Model 8753ES

Serial Number

Option(s) Date

5. Minimum R Channel Level
Note: If your analyzer does not have Option 006, write “N/A” in all entries above 3 GHz.
CW Frequency | Specification Test Port Power Measurement
(dBm) (R Channel Power) Uncertainty

(dB)

300 kHz <-35 +1.0

3.29 MHz <-35 +1.0

3.31 MHz <-35 +1.0

15.90 MHz <-35 +1.0

16.10 MHz <-35 +1.0

30.90 MHz <-35 +1.0

31.10 MHz <-35 +1.0

1.6069 GHz <-35 +1.0

1.6071 GHz <-35 +1.0

3.000 GHz <-35 +1.0

4.000 GHz <-30 +2.0

5.000 GHz <-30 +2.0

6.000 GHz <-30 +2.0
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Agilent Technologies Company Report Number
Model 8753ES
Serial Number
Option(s) Date
6. Test Port Input Noise Floor Level
Note: If your analyzer does not have Option 006, write “N/A” in all entries above 3 GHz.
Frequency Test Port IF Specification | Calculated | Meas.
Range Bandwidth (dBm)? Value Uncert.
(dB)
300 kHz-3 GHz Port 1 3 kHz <-82(-80) +2.0
300 kHz-3 GHz Port 1 10 Hz <-102 (-100) +2.0
300 kHz-3 GHz Port 2 10 Hz <-102 (-100) 2.0
300 kHz-3 GHz Port 2 3 kHz <-82(-80) +2.0
3 GHz-6 GHz Port 2 3 kHz <77 +2.0
3 GHz-6 GHz Port 2 10 Hz <-97 12.0
3 GHz-6 GHz Port 1 10 Hz <-97 +2.0
3 GHz-6 GHz Port 1 3 kHz <-77 +2.0

a. Specifications in parentheses are valid for analyzers with Option 075.
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Serial Number

Option(s) Date

7. Test Port Input Frequency Response

Note: If your analyzer does not have Option 006, write “N/A” in all entries above 3 GHz.

Frequency Range Test Port Specification Measured Value Meas.
(dB) (dB) Uncert.
(dB)
300 kHz-3 GHz Port 2 +1 0.47
300 kHz-3 GHz Port 1 +1 0.47
3 GHz—6 GHz Port 1 +2 0.17
3 GHz-6 GHz Port 2 +2 0.17
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Serial Number
Option(s) Date
8. Test Port Crosstalk
Note: If your analyzer does not have Option 006, write “N/A” in all entries above 3 GHz.
Test Settings Specification Measured Value | Measurement
(dB) (dB) Uncertainty
(dB)
Crosstalk to Test Port 2
300 kHz-3 GHz < -100 +1.0
Crosstalk to Test Port 1
300 kHz-3 GHz <-100 +1.0
Crosstalk to Test Port 1
3 GHz-6 GHz <-90 +2.0
Crosstalk to Test Port 2
3 GHz—-6 GHz <-90 +2.0

2-150

Chapter2



System Verification and Performance Tests
Agilent 8753ES Performance Test Records

Agilent Technologies Company Report Number
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9. Uncorrected Port Performance
Note: If your analyzer does not have Option 006, write “N/A” in all entries above 3 GHz.
Test Description Frequency Range | Spec. Measured Value Meas.
(dB) (dB) Uncert. (dB)
Forward Direction
Directivity 300 kHz-1.3 GHz | <-35 0.9
Directivity 1.3 GHz-3 GHz <-30 0.8
Directivity 3 GHz-6 GHz <-25 +0.8
Forward Direction
Source Match 300 kHz-1.3 GHz | <-16 0.2
Source Match 1.3 GHz-3 GHz <-16 0.2
Source Match 3 GHz—-6 GHz <-14 0.3
Reverse Direction
Trans. Tracking 300 kHz-1.3 GHz | £1.0 +0.006
Trans. Tracking 1.3 GHz-3 GHz 1.0 +0.009
Trans. Tracking 3 GHz-6 GHz +1.5 +0.021
Forward Direction
Refl. Tracking 300 kHz-1.3 GHz | £1.0 +0.001
Refl. Tracking 1.3 GHz-3 GHz 1.0 +0.005
Refl. Tracking 3 GHz-6 GHz +1.5 +0.020
Reverse Direction
Load Match 300 kHz-1.3 GHz | <-18 0.1
Load Match 1.3 GHz-3 GHz <-16 0.2
Load Match 3 GHz—-6 GHz <-14 0.2
Forward Direction
Load Match 300 kHz-1.3 GHz | <-18 0.1
Load Match 1.3 GHz-3 GHz <-16 0.2
Load Match 3 GHz—-6 GHz <-14 0.2
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Model 8753ES

Serial Number

Agilent Technologies Company

Report Number

Date

9. Uncorrected Port Performance (continued)

Note: If your analyzer does not have Option 006, write “N/A” in all entries above 3 GHz.

Test Description Frequency Range | Spec. Measured Value Meas.
(dB) (dB) Uncert. (dB)
Reverse Direction
Directivity 300 kHz-1.3 GHz | <-35 +0.9
Directivity 1.3 GHz-3 GHz <-30 +0.8
Directivity 3 GHz-6 GHz <-25 0.8
Reverse Direction
Source Match 300 kHz-1.3 GHz | <-16 +0.2
Source Match 1.3 GHz-3 GHz <-16 +0.2
Source Match 3 GHz—6 GHz <-14 0.3
Reverse Direction
Refl. Tracking 300 kHz-1.3 GHz | 1.0 +0.001
Refl. Tracking 1.3 GHz-3 GHz +1.0 +0.005
Refl. Tracking 3 GHz-6 GHz +1.5 +0.020
Forward Direction
Trans. Tracking 300 kHz-1.3 GHz | 1.0 +0.006
Trans. Tracking 1.3 GHz-3 GHz +1.0 +0.009
Trans. Tracking 3 GHz-6 GHz +1.5 +0.021
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10. System Trace Noise

Measured Value Specification

Test Frequency: 3 GHz

Ratio IF BW | Phase/Magnitude
A/R 10 Hz Magnitude

A/R 10 Hz Phase

A/R 3 kHz Phase

A/R 3 kHz Magnitude

B/R 3 kHz Magnitude

B/R 3 kHz Phase

B/R 10 Hz Phase

B/R 10 Hz Magnitude

< 0.001 dB rms

< 0.006 °rms

< 0.038 °rms

< 0.006 dB rms

< 0.006 dB rms

< 0.038 °rms

< 0.006 °rms

< 0.001 dB rms

Test Frequency: 6 GHz

Note: If your analyzer does not have Option 006, write “N/A” in all entries above 3 GHz.

A/R 10 Hz Magnitude
A/R 10 kHz | Phase
A/R 3 kHz Phase
A/R 3 Hz Magnitude
B/R 3 kHz Magnitude
B/R 3 kHz Phase
B/R 10 Hz Phase
B/R 10 Hz Magnitude

< 0.002 dB rms

< 0.012 °rms

<0.070 °rms

< 0.010 dB rms

< 0.010 dB rms

< 0.070 °rms

< 0.012 °rms

< 0.002 dB rms
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Agilent Technologies Company
Model 8753ES

Serial Number

Option(s)

12. Test Port Receiver Magnitude Compression

Note: If your analyzer does not have Option 006, write “N/A” in all entries above 3 GHz.

Measured Value
CW Frequency Test Port 2 Test Port 1 Specification | Measurement
(dB) Uncertainty
(dB)
300 kHz <0.42 +0.04
50 MHz <0.42 +0.04
1 GHz <0.42 +0.04
1.65 GHz <0.42 +0.04
2 GHz <0.42 +0.04
3 GHz <0.42 +0.04
4 GHz <0.76 +0.05
5 GHz <0.76 10.05
6 GHz <0.76 +0.05
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13. Test Port Receiver Phase Compression

Note: If your analyzer does not have Option 006, write “N/A” in all entries above 3 GHz.

Measured Value
CW Frequency Test Port 2 Test Port 1 Specification Measurement
Uncertainty
300 kHz <6° +0.3°
50 MHz <6° 10.3°
1 GHz <6° +0.3°
1.65 GHz <6° +0.3°
2 GHz <6° 10.3°
3 GHz <6° +0.3°
4 GHz <7.2° +0.4°
5 GHz <17.2° +0.4°
6 GHz <7.2° +0.4°
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14. Test Port Output/Input Harmonics (Analyzers with Option 002)

Test Description Specification Measurement Value Measurement
(dBc) (dBc) Uncertainty
(dB)
Test Port Output
Harmonics
2nd <-25 +1.5
3rd <-25 +1.5

Port 1 Input Harmonics

2nd <-15 +15

3rd <-30 +1.5

Port 2 Input Harmonics

2nd <-15 1.5

3rd <-30 +1.5
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15. Harmonic Measurement Accuracy (Option 002 only)
Note: If your analyzer does not have Option 006, write “N/A” in all entries above 3 GHz.
Analyzer Ext. Power Cable (A) (B) (A-B) Spec. Meas.
Freq. Source Meter Loss Power | Network | Harm. (dB) Uncert.
(Fund.) Freq. Meas. Meter + | Analyzer | Meas. (dB)
(Harm.) Cable Reading Accy.
Loss
20 MHz | 40 MHz 1.5 +0.17
20 MHz | 60 MHz +1.5 +0.17
100 MHz | 200 MHz +1.5 +0.17
100 MHz | 300 MHz 1.5 +0.17
300 MHz | 600 MHz +1.5 +0.17
300 MHz | 900 MHz +1.5 +0.17
500 MHz | 1 GHz 1.5 +0.17
500 MHz | 1.5 GHz +1.5 +0.17
1 GHz 2 GHz +1.5 +0.17
1 GHz 3 GHz 1.5 +0.17
2 GHz 4 GHz +3 +0.17
2 GHz 6 GHz +3 +0.17
3 GHz 6 GHz +3 +0.17
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Agilent 8753ET Performance Test Records

The performance test records in this chapter include entries up to 6 GHz for analyzers that
have Option 006 (6 GHz operation). If your analyzer does not have Option 006, write “N/A”
for entries above 3 GHz.

Calibration Lab Address: Report Number

Date

Last Calibration Date

Customer’s Name

Performed by
Model 8753ET
Serial No. Options
Firmware Revision
Ambient Temperature °C Relative Humidity %
Test Equipment Used
Description Model Trace Number Cal Due Date

Number

Frequency Counter

Power Meter

Power Sensor

Calibration Kit

Verification Kit

Notes/Comments
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Agilent Technologies Company Report Number
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1. Reflection Test Port Output Frequency Range and Accuracy

Note: If your analyzer does not have Option 006, write “N/A” for entries above 3 GHz.

CW Frequency Min. (MHz) | Measured Value Max. Measurement

(MHz) (MHz) (MHz) Uncertainty
(MHz)
0.3 0.299 997 0.300 003 +0.000 000 520
5.0 4.999 950 5.000 050 +0.000 008 610
16.0 15.999 840 16.000 160 +0.000 028 220
31.0 30.999 690 31.000 310 +0.000 053 730
60.999 999 60.999 389 61.000 609 +0.000 104 800
121.0 120.998 790 121.001 210 | £0.000 206 800
180.0 179.998 200 180.001 800 | £ 0.000 307 200
310.0 309.996 900 310.003 100 | £0.000 528 300
700.0 699.993 000 700.007 000 | +0.001 191 700
1 300.0 1299.987 1300.013 +0.002 212 300
2 000.0 1999.980 2 000.020 +0.003 403 000
3 000.0 2999.970 3 000.030 £ 0.005 104 000
4 000.0 3 999.960 4 000.040 +0.006 805 000
5000.0 4 999.950 5000.050 +0.008 506 000
6 000.0 5999.940 6 000.060 +0.010 207 000
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2. External Source Mode Frequency Range

Note: If your analyzer does not have Option 006, write “N/A” in all entries above 3 GHz.

Test Frequencies Results
(GHz)

0.010

0.020

0.100

1.000

2.000

3.000

4.000

5.000

6.000
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3. Reflection Test Port Output Power Level Accuracy
Note: If your analyzer does not have Option 006, write “N/A” for entries above 3 GHz.
Test Frequency Minimum Measured Maximum Measurement
Value? Value Value? Uncertainty
(dBm) (dBm) (dB)
300 kHz -6.0 (-11.0) -4.0(-9.0) +0.47
20 MHz -6.0 (-11.0) -4.0(-9.0) +0.25
50 MHz -6.0 (-11.0) —4.0 (-9.0) +0.12
100 MHz -6.0 (-11.0) -4.0(-9.0) +0.12
200 MHz -6.0 (-11.0) -4.0(-9.0) +0.12
500 MHz -6.0 (-11.0) —4.0 (-9.0) +0.12
1 GHz -6.0 (-11.0) -4.0(-9.0) +0.12
2 GHz —-6.0 (-11.0) -4.0(-9.0) +0.15
3 GHz -6.0 (-11.0) —4.0 (-9.0) +0.15
4 GHz -6.0 (-11.0) -4.0(-9.0) +0.17
5 GHz -6.0 (-11.0) -4.0(-9.0) +0.17
6 GHz -6.0 (-11.0) —4.0 (-9.0) +0.17

a. Values in parentheses pertain to analyzers with Option 004.
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4. Reflection Test Port Output Power Linearity (for analyzers without Option 004)
Frequency Range: 300 kHz to 3 GHz
Power Setting Power Offset Marker 1 Marker 2 Spec. Meas.
(dBm) (dBm) (Maximum) (Minimum) (dB) Uncert.
(dB)
-20 -15 0.5 +0.04
-18 -13 0.5 +0.03
-16 -11 0.5 +0.03
-14 -9 0.2 +0.03
-12 -7 0.2 +0.03
-10 -5 0.2 10.03
-8 -3 0.2 +0.02
-6 -1 0.2 +0.02
-4 +1 0.2 10.02
-2 +3 0.2 +0.02
0 +5 0.5 +0.03
+3 +8 0.5 +0.03
+5 +10 0.5 +0.03
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4. Reflection Test Port Output Power Linearity (for analyzers without Option 004)
(continued)
Frequency Range: 3 GHz to 6 GHz
Note: If your analyzer does not have Option 006, write “N/A” in all entries above 3 GHz.
Power Setting Power Offset Marker 1 Marker 2 Spec. Meas.
(dBm) (dBm) (Maximum) (Minimum) (dB) Uncert.

(dB)

-20 -15 0.5 +0.04

-18 -13 0.5 +0.03

-16 -11 +0.5 +0.03

-14 -9 +0.2 +0.03

-12 -7 +0.2 +0.03

-10 -5 +0.2 +0.03

-8 -3 +0.2 +0.02

-6 -1 +0.2 +0.02

-4 +1 +0.2 +0.02

-2 +3 +0.2 +0.02

0 +5 +0.5 +0.03

+3 +8 +0.5 +0.03

+5 +10 +0.5 +0.03
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5. Reflection Test Port Output Power Linearity (for analyzers with Option 004)
Frequency Range: 300 kHz to 3 GHz
Power Setting Marker 1 Marker 2 Spec. Meas.
(dBm) (Maximum) (Minimum) (dB) Uncert.
(dB)
-15 +0.2 +0.04
-13 +0.2 +0.03
-11 +0.2 +0.03
-9 +0.2 +0.03
-7 +0.2 +0.03
-5 +0.2 +0.03
-3 +0.2 +0.02
-1 +0.2 +0.02
+1 +0.2 +0.02
+3 +0.2 +0.02
+5 0.5 +0.03
+7 0.5 +0.03
+9 +0.5 +0.03
+10 +0.5 +0.03
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5. Reflection Test Port Output Power Linearity (for analyzers with Option 004)
(continued)
Frequency Range: 3 GHz to 6 GHz
Note: If your analyzer does not have Option 006, write “N/A” for entries above 3 GHz.
Power Setting Marker 1 Marker 2 Spec. Meas.
(dBm) (Maximum) (Minimum) (dB) Uncert.

(dB)

-15 0.2 +0.04

-13 0.2 +0.03

-11 0.2 +0.03

-9 0.2 +0.03

-7 0.2 +0.03

-5 0.2 +0.03

-3 0.2 10.02

-1 0.2 +0.02

+1 0.2 +0.02

+3 0.2 +0.02

+5 0.5 +0.03

+7 0.5 +0.03

+9 0.5 +0.03

+10 0.5 +0.03
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6. Minimum R Channel Level
Note: If your analyzer does not have Option 006, write “N/A” in all entries above 3 GHz.
CW Frequency R Channel Power Specification Measurement
(dBm) Uncertainty
(dB)
300 kHz <-35 1.5
3.29 MHz <-35 1.5
3.31 MHz <-35 1.5
15.90 MHz <-35 1.5
16.10 MHz <-35 1.5
30.90 MHz <-35 1.5
31.10 MHz <-35 1.5
1.6069 GHz <-35 1.5
1.6071 GHz <-35 1.5
3.000 GHz <-30 1.5
4.000 GHz <-30 1.5
5.000 GHz <-30 1.5
6.000 GHz <-30 1.5
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7. Transmission Test Port Input Noise Floor Level

Note: If your analyzer does not have Option 006, write “N/A” for entries above 3 GHz.

Frequency Range IF Calculated Specification | Measurement
Bandwidth Value (dBm) Uncertainty
(dBm)
300 kHz to 3.0 GHz 3 kHz <-90 +1.0
300 kHz to 3.0 GHz 10 Hz <-110 +1.0
3 GHz to 6.0 GHz 10 Hz <-105 +2.0
3 GHz to 6.0 GHz 3 kHz <-85 +2.0
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8. Transmission Test Port Input Frequency Response

Note: If your analyzer does not have Option 006, write “N/A” in all entries above 3 GHz.

Frequency Range Measured Value Specification Measurement
(dB) (dB) Uncertainty
(dB)
300 kHz to 3 GHz +1 0.47
3 GHz to 6 GHz 2 +0.17
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9. Test Port Crosstalk

Note: If your analyzer does not have Option 006, write “N/A” in all entries above 3 GHz.

Frequency Range

Measured Value Specification Measurement
(dB) (dB) Uncertainty
(dB)
300 kHz to 3 GHz <-100 +1.0
3 GHz to 6 GHz <-90 +2.0
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10. Uncorrected Port Performance

Note: If your analyzer does not have Option 006, write “N/A” in all entries above 3 GHz.

Test Description Frequency Range Spec. Measured Value Meas. Uncert.

(dB) (dB) (dB)

Forward Direction

Directivity 300 kHz to 1.3 GHz | <-30 0.9

Directivity 1.3 GHz to 3 GHz <-24 +0.6

Directivity 3 GHz to 6 GHz <-19 +0.8

Forward Direction

(Standard)

Source Match 300 kHz to 1.3 GHz | <-25 +1.3

Source Match 1.3 GHz to 3 GHz <-20 1.5

Source Match 3 GHz to 6 GHz <-14 +1.3

Forward Direction

(Option 004)

Source Match 300 kHz to 1.3 GHz | <-23 +1.0

Source Match 1.3 GHz to 3 GHz <-18 +1.2

Source Match 3 GHz to 6 GHz <-14 +1.3
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Serial Number
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10. Uncorrected Port Performance (continued)
Note: If your analyzer does not have Option 006, write “N/A” in all entries above 3 GHz.
Test Description Frequency Range Spec. Measured Value Meas. Uncert.

(dB) (dB) (dB)

Forward Direction

Refl. Tracking 300 kHz to 1.3 GHz +1.0 +0.009

Refl. Tracking 1.3 GHz to 3 GHz +1.0 +0.019

Refl. Tracking 3 GHz to 6 GHz +2.0 +0.030

Forward Direction

Load Match 300 kHz to 1.3 GHz | <-24 +0.2

Load Match 1.3 GHz to 3 GHz <-19 +0.2

Load Match 3 GHz to 6 GHz <-16 +0.2

Forward Direction

Trans. Tracking 300 kHzto 1.3 GHz | £1.5 +0.006

Trans. Tracking 1.3 GHz to 3 GHz +1.5 +0.055

Trans. Tracking 3 GHz to 6 GHz +25 +0.054
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11. System Trace Noise

Test Port IF BW | Phase/Magnitude Measured Value Specification
Test Frequency: 3 GHz
Reflection 3 kHz Magnitude <0.006 dB rms
Reflection 3 kHz Phase <0.038 °rms
Reflection 10 Hz Phase <0.006 °rms
Reflection 10 Hz Magnitude <0.001 dB rms
Transmission | 10 Hz Magnitude <0.001 dB rms
Transmission | 10 Hz Phase <0.006 °rms
Transmission | 3 kHz Phase <0.038 °rms
Transmission | 3 kHz Magnitude <0.006 dB rms

Test Frequency: 6 GHz

Note: If your analyzer does not have Option 006, write “N/A” in all entries above 3 GHz.

Reflection
Reflection
Reflection
Reflection
Transmission
Transmission

Transmission

Transmission

3 kHz
3 kHz
10 Hz
10 Hz
10 Hz
10 Hz
3 kHz
3 kHz

Magnitude
Phase
Phase
Magnitude
Magnitude
Phase
Phase
Magnitude

<0.010 dB rms
<0.070 °rms
<0.012 °rms
<0.002 dB rms
<0.002 dB rms
<0.012 °rms
<0.070 °rms
<0.010 dB rms
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Adjustments and Correction Constants

This chapter contains the following adjustment procedures:

A9 Switch Positions on page 3-6

Source Default Correction Constants (Test 44) on page 3-7

Source Pretune Default Correction Constants (Test 45) on page 3-8
Analog Bus Correction Constants (Test 46) on page 3-9

Source Pretune Correction Constants (Test 48) on page 3-10

RF Output Power Correction Constants (Test 47) on page 3-11

IF Amplifier Correction Constants (Test 51) on page 3-14

ADC Offset Correction Constants (Test 52) on page 3-15

Sampler Magnitude and Phase Correction Constants (Test 53) on page 3-16
Cavity Oscillator Frequency Correction Constants (Test 54) on page 3-26
Serial Number Correction Constants (Test 55) on page 3-31

Option Numbers Correction Constants (Test 56) on page 3-32

Initialize EEPROMs (Test 58) on page 3-33

EEPROM Backup Disk Procedure on page 3-34

Correction Constants Retrieval Procedure on page 3-35

Loading Firmware on page 3-36

Fractional-N Frequency Range Adjustment on page 3-40

Frequency Accuracy Adjustment on page 3-43

High/Low Band Transition Adjustment on page 3-47

Fractional-N Spur Avoidance and FM Sideband Adjustment on page 3-49
Source Spur Avoidance Tracking Adjustment on page 3-52

Unprotected Hardware Option Numbers Correction Constants on page 3-54
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Post-Repair Procedures

Table 3-1 lists the additional service procedures which you must perform to ensure that

the instrument is working correctly, following the replacement of an assembly. Unless
otherwise noted, these procedures can be located in either Chapter 2 , “System Verification
and Performance Tests,” or in this chapter, “Adjustments and Correction Constants.”

Perform the procedures in the order that they are listed in the table.

Table 3-1 Related Service Procedures

Replaced Adjustments/ Correction Constants Verification (Chapter 2)
Assembly (Chapter 3)
A1l Front Panel None — Service Test 0 (Chapter 10)
Keyboard — Service Test 23 (Chapter 10)
A2 Front Panel None — Service Test 0 (Chapter 10)
Interface — Service Test 23 (Chapter 10)
— Service Test 12 (Chapter 10)
— Tests 66-80
A3 Source — A9 Switch Positions — Test Port Output Frequency Range
— Source Def CC (Test 44) and Accuracy
— Pretune Default CC (Test 45) — Test Port Output Power Level
— Analog Bus CC (Test 46) Accuracy
— Source Pretune CC (Test 48) — Test Port Output Power Linearity
— RF Output Power CC (Test 47) — Test Port Output/Input Harmonics
— Sampler Magnitude and Phase CC (Option 002 only)
(Test 53)
— Cavity Oscillator Frequency CC
(Test 54)
— Source Spur Avoidance Tracking
— EEPROM Backup Disk
A4/A5/A6 — A9 Switch Positions — Minimum R Channel Level
Samplers — Sampler Magnitude and Phase CC (if R sampler replaced)
(Test 53) — Test Port Crosstalk
— IF Amplifier CC (Test 51) — Test Port Input Frequency Response
— EEPROM Backup Disk
AT Pulse — A9 Switch Positions — Test Port Input Frequency Response
Generator — Sampler Magnitude and Phase CC — Test Port Frequency Range and
(Test 53) Accuracy
— EEPROM Backup Disk
A8 Post — A9 Switch Positions — Service Test 0 (Chapter 10)
Regulator — Cavity Oscillator Frequency CC — Check A8 test point voltages
(Test 54)
— Source Spur Avoidance Tracking
— EEPROM Backup Disk
A9 CPU — A9 Switch Positions — Operator's Check
(EEPROM — Load Firmware .
Backup Disk — Serial Number CC (Test 55) — Service Test 21 (Chapter 4)
Available) — Option Number CC (Test 56) — Service Test 22 (Chapter 4)
— Correction Constants Retrieval

Chapter 3
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Adjustments and Correction Constants
Post-Repair Procedures

Table 3-1 Related Service Procedures

Replaced Adjustments/ Correction Constants Verification (Chapter 2)
Assembly (Chapter 3)
A9 CPU — A9 Switch Positions — Test Port Output Frequency Range
(EEPROM — Load Firmware and Accuracy
Backup Disk Not | — Serial Number CC (Test 55) — Test Port Output Power Level
Available) — Option Number CC (Test 56) Accuracy

— Source Def CC (Test 44) — Test Port Output Power Linearity

— Pretune Default CC (Test 45) — Test Port Receiver Magnitude

— Analog Bus CC (Test 46) Dynamic Accuracy

— ADC Linearity CC (Test 52) — Test Port Input Frequency Response

— Source Pretune CC (Test 48)

— RF Output Power CC (Test 47)

— Sampler Magnitude and Phase

CC (Test 53)
— IF Amplifier CC (Test 51)
— Cavity Oscillator Frequency CC
(Test 54)
— Unprotected Hardware Option
Numbers CC

— EEPROM Backup Disk

A10 Digital IF — A9 Switch Positions — Test Port Input Noise Floor Level

— Analog Bus CC (Test 46)

— ADC Linearity CC (Test 52)

— Sampler Magnitude and Phase
CC (Test 53)

— IF Amplifier CC (Test 51)

— EEPROM Backup Disk

— Test Port Crosstalk
— System Trace Noise

A11 Phase Lock

— A9 Switch Positions

— Analog Bus CC (Test 46)

— Pretune Default CC (Test 45)
— Source Pretune CC (Test 48)

— Minimum R Channel Level
— Test Port Output Frequency Range
and Accuracy

— EEPROM Backup Disk
A12 Reference — A9 Switch Positions — Source Frequency Range and
— High/Low Band Transition Accuracy
— Frequency Accuracy
— EEPROM Backup Disk
A13 Fractional-N | — A9 Switch Positions — Test Port Output Frequency Range

(Analog)

— Fractional-N Spur Avoidance and
FM Sideband
— EEPROM Backup Disk

and Accuracy

A14 Fractional-N
(Digital)

— A9 Switch Positions

— Fractional-N Frequency Range

— Fractional-N Spur Avoidance and
FM Sideband

— Test Port Output Frequency Range
and Accuracy

— EEPROM Backup Disk
A15 Preregulator | None — Self-Test (Chapter 4)
A16 Rear Panel None — Internal Test 13, Rear Panel
Interface
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Table 3-1 Related Service Procedures

Adjustments and Correction Constants
Post-Repair Procedures

Replaced Adjustments/ Correction Constants Verification (Chapter 2)
Assembly (Chapter 3)
A17 Motherboard | None — Observation of Display
— Tests 66-80 (Chapter 10)
A18 Display None — Observation of Display
— Tests 66-80 (Chapter 10)
A19 Graphics None — Observation of Display
System Processor — Tests 66—80 (Chapter 10)
A20 Disk Drive None None

8753ET: A21
Dual Directional
Coupler

— A9 Switch Positions

— RF Output Power CC (Test 47)

— Sampler Magnitude and Phase CC
(Test 53)

— IF Amplifier CC (Test 51)

— EEPROM Backup Disk

— Reflection Test Port Output Power
Level Accuracy

— Reflection Test Port Output Power
Linearity

— Transmission Test Port Input
Frequency Response

— Uncorrected Port Performance

8753ES: A21 Test
Port Coupler

— A9 Switch Positions

— RF Output Power CC (Test 47)

— Sampler Magnitude and Phase CC
(Test 53)

— IF Amplifier CC (Test 51)

— EEPROM Backup Disk

— Test Port Output Power Level
Accuracy

— Test Port Output Power Linearity

— Test Port Input Frequency Response

— Test Port Crosstalk

— Test Port Receiver Magnitude
Compression

— Test Port Receiver Phase
Compression

— Harmonic Measurement Accuracy
(Option 002)

8753ES: A22 Test

— A9 Switch Positions

— Test Port Input Frequency Response

Port Coupler? — Sampler Magnitude and Phase CC | — Test Port Crosstalk
(Test 53) . .
— IF Amplifier CC (Test 51) — giji;’g;sife”er Magnitude
— Tk
EEPROM Backup Disk — Test Port Receiver Phase
Compression
— Harmonic Measurement Accuracy
(Option 002)
A23 Bd Assy LED | None — Self-Test (Chapter 4)
8753ES: A24 None — Operator's Check
Transfer Switch — Service Test 21 (Chapter 4)
— Service Test 22 (Chapter 4)
— Test Port Crosstalk
A25 Test Set None — Self-Test (Chapter 4)
Interface
A26 High — Frequency Accuracy Adjustment — Test Port Frequency Range and
Stability Freq Ref (Option 1D5) Accuracy

a. Agilent Technologies verifies source output performance on Port 1 only. Port 2 source output
performance is typical.

Chapter 3
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Adjustments and Correction Constants
A9 Switch Positions

A9 Switch Positions

1. Remove the power line cord from the analyzer.
2. Set the analyzer on its side.

3. Remove the two lower-rear corner bumpers from the bottom of the instrument with the
T-10 TORX screwdriver.

4. Loosen the captive screw on the bottom cover's back edge, using a T-15 TORX
screwdriver.

5. Slide the cover toward the rear of the instrument.

6. Move the switch as shown in Figure 3-1:

e Move the A9 switch to the Alter position before you run any of the correction
constant adjustment routines. This is the position for altering the analyzer's
correction constants.

e Move the A9 switch to the Normal position, after you have run correction constant
adjustment routines. This is the position for normal operating conditions.

7. Reinstall the bottom cover, but not the rear bumpers.

Figure 3-1 A9 Correction Constants Switch

A9 CPU Assembly

5400

SN

\ o~ =
REERERER EEERERN M=H -

Normal Mode Alter Mode Rocker Slide

[oc]
[oc]

5g6106e

8. Reconnect the power line cord and switch on the instrument.
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Adjustments and Correction Constants
Source Default Correction Constants (Test 44)

Source Default Correction Constants (Test 44)

Analyzer warm-up time: 30 minutes.

This internal adjustment routine writes default correction constants for the source power
accuracy.

1. Press (Preset) (System) SERVICE MENU TESTS EXECUTE TEST
YES .

2. Observe the analyzer for the results of the adjustment routine:

e Ifthe analyzer displays *Source Def DONE, you have completed this procedure.

e Ifthe analyzer displays *Source Def FAIL, refer to Chapter 7 , “Source
Troubleshooting.”
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Adjustments and Correction Constants
Source Pretune Default Correction Constants (Test 45)

Source Pretune Default Correction Constants (Test 45)
Analyzer warm-up time: 30 minutes.

This adjustment writes default correction constants for rudimentary phase lock pretuning
accuracy.

1. Press (Preset) (System) SERVICE MENU TESTS EXECUTE TEST
YES .

2. Observe the analyzer for the results of this adjustment routine:

e Ifthe analyzer displays Pretune Def DONE, you have completed this procedure.

e Ifthe analyzer displays FAIL, refer to Chapter 7 , “Source Troubleshooting.”
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Adjustments and Correction Constants
Analog Bus Correction Constants (Test 46)

Analog Bus Correction Constants (Test 46)

Analyzer warm-up time: 30 minutes.

This procedure calibrates the analog bus by using three reference voltages (ground, +0.37
and +2.5 volts), then stores the calibration data as correction constants in EEPROMs.

1. Press (Preset) (System) SERVICE MENU TESTS EXECUTE TEST
YES .

2. Observe the analyzer for the results of the adjustment routine:

e Ifthe analyzer displays ABUS Cor DONE, you have completed this procedure.

e Ifthe analyzer displays ABUS Cor FAIL, refer to Chapter 6 , “Digital Control
Troubleshooting.”
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Adjustments and Correction Constants
Source Pretune Correction Constants (Test 48)

Source Pretune Correction Constants (Test 48)
Analyzer warm-up time: 30 minutes.

This procedure generates pretune values for correct phase-locked loop operation.

1. Press (Preset) (System) SERVICE MENU TESTS EXECUTE TEST
YES .

2. Observe the analyzer for the results of this adjustment routine:

e If the analyzer displays Pretune Cor DONE, you have completed this procedure.

e Ifthe analyzer displays FAIL, refer to Chapter 7 , “Source Troubleshooting.”
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Adjustments and Correction Constants
RF Output Power Correction Constants (Test 47)

RF Output Power Correction Constants (Test 47)

Required Equipment and Tools

Description HP/Agilent Part or Model Number
Power Meter 436A/437B/438A or E4418B/4419B
GPIB Cable 10833A

Antistatic Wrist Strap 9300-1367

Antistatic Wrist Strap Cord 9300-0980

Static-control Table Mat and Ground Wire 9300-0797

Additional Equipment for 50Q2 Analyzers

Power Sensor 8482A

Power Sensor (for Option 006 analyzers) 8481A

Adapter APC-7 to Type-N (f) 11524A

(for 8753ES only)

Additional Equipment for 752 Analyzers

Power Sensor 8483A Option HO3

Analyzer warm-up time: 30 minutes.

This procedure adjusts several correction constants that can improve the output power
level accuracy of the internal source. They are related to the power level, power slope,
power slope offset, and the ALC roll-off factors among others.

1. If you just completed “Sampler Magnitude and Phase Correction Constants (Test 53),”

start at step 8 in this procedure.

. Press (Preset ) (Local) SYSTEM CONTROLLER .
. Press SET ADDRESSES ADDRESS: P MTR/GPIB . The default power meter

address is 13. Refer to the power meter manual as required to observe or change its

GPIB address.

. Press POWER MTR:438A/437 to toggle between the 438A/437 and 436A power meters.

Choose the appropriate model number. (Use the 438A/437 selection if the power meter

is an E4419B or E4418B.)

NOTE

If you are using the 438A power meter, connect the 8482A power sensor to

channel A, and the 8481A power sensor to channel B.

Chapter 3



Adjustments and Correction Constants
RF Output Power Correction Constants (Test 47)

Power Sensor Calibration Factor Entry

5. Press SERVICE MENU TEST OPTIONS LOSS/SENSR LISTS
CAL FACTOR SENSOR A to access the calibration factor menu for power sensor A
(8482A for a 50Q analyzer, or 8483A Option HO3 for a 75Q analyzer).

6. Zero and calibrate the power meter and power sensor.

7. Build a table of up to 55 points (55 frequencies with their calibration factors). To enter
each point, follow these steps:

a. Press ADD FREQUENCY .

b. Input a frequency value and then press the appropriate key ((G/n ), (M/u ), or (k/m)).

c. Press CAL FACTOR and enter the calibration factor percentage that corresponds to
the frequency you entered.

The cal factor and frequency values are found on the back of the sensor. If you make
a mistake, press and re-enter the correct value.

d. Press DONE to complete the data entry for each point.

NOTE The following terms are part of the sensor calibration menu.

SEGMENT allows you to select a frequency point.

EDIT allows you to edit or change a previously entered value.
DELETE allows you to delete a point from the sensor cal factor table.
ADD allows you to add a point into the sensor cal factor table.

CLEAR LIST allows you to erase the entire sensor cal factor table.

DONE allows you to complete the points entry of the sensor cal
factor table.

8. For Option 006 Instruments Only: Press CAL FACTOR SENSOR B to create a
power sensor calibration table for power sensor B (8481A), using the softkeys
mentioned above.

9. Connect the equipment as shown in Figure 3-2.
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Adjustments and Correction Constants
RF Output Power Correction Constants (Test 47)

Figure 3-2 RF Output Correction Constants Test Setup
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1
8481A 8482A
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\.

NETWORK ANALYZER
WITH OPTION 075
‘J N
POWER METER
,_Q_
GPIB
" oo <:"> ®
4
A Port1 |* Port 2
8483A

Power Sensor
(Option HO3)

* Direct Connection

10.Press SERVICE MENU TESTS G1D).

11.Press EXECUTE TEST and YES at the prompt to alter the correction constants.
12.Follow the instructions at the prompts and press CONTINUE .

13.When the analyzer completes the test, observe the display for the results:

e Ifyou see DONE, press and you have completed this procedure.

¢ Ifyou see FAIL, re-run this routine in the following order:

a. Press (Preset).
b. Repeat “Source Default Correction Constants (Test 44)” on page 3-7.
c. Repeat “RF Output Power Correction Constants (Test 47)” on page 3-11.
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Adjustments and Correction Constants
IF Amplifier Correction Constants (Test 51)

IF Amplifier Correction Constants (Test 51)

Required Equipment and Tools

Description HP/Agilent Part Number
Antistatic Wrist Strap 9300-1367
Antistatic Wrist Strap Cord 9300-0980
Static-control Table Mat and Ground Wire 9300-0797

Additional Equipment for 50Q2 Analyzers

RF Cable: (50Q) 24-inch, APC-7 8120-4779
(8753ES only)

RF Cable: (50Q) 24-inch, Type-N 8120-4781

Additional Equipment for 75Q2 Analyzers

RF Cable: (756Q) 24-inch, Type-N 8120-2408

Analyzer warm-up time: 30 minutes.

These correction constants compensate for possible discontinuities of signals greater than
-30 dBm.

1. Connect the appropriate RF cable between Port 1 and Port 2 of the analyzer (or between
the Transmission and Reflection Ports on an 8753ET analyzer).

2. Press (Preset) (System) SERVICE MENU TESTS EXECUTE TEST YES
CONTINUE .

3. Observe the analyzer for the results of the adjustment routine:

e IfDONE is displayed, you have completed this procedure.

e IfFAILis displayed, check that the RF cable is connected between Port 1 and Port 2.
Then, repeat this adjustment routine.

e If the analyzer continues to fail the adjustment routine, refer to Chapter 6 , “Digital
Control Troubleshooting.”
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Adjustments and Correction Constants
ADC Offset Correction Constants (Test 52)

ADC Offset Correction Constants (Test 52)

Analyzer warm-up time: 30 minutes.

These correction constants improve the dynamic accuracy by shifting small signals to the
most linear part of the ADC quantizing curve.

1. Press (Preset) (System) SERVICE MENU TESTS EXECUTE TEST
YES .

NOTE This routine takes about three minutes.

2. Observe the analyzer for the results of the adjustment routine:

e Ifthe analyzer displays ADC Ofs Cor DONE, you have completed this procedure.

e Ifthe analyzer displays ADC Ofs Cor FAIL, refer to Chapter 6 , “Digital Control
Troubleshooting.”
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Adjustments and Correction Constants
Sampler Magnitude and Phase Correction Constants (Test 53)

Sampler Magnitude and Phase Correction Constants
(Test 53)

Required Equipment and Tools

Description HP/Agilent Part or Model Number
Power Meter 436A437B/438A or E4418B/4419B
GPIB Cable 10833A

Antistatic Wrist Strap 9300-1367

Antistatic Wrist Strap Cord 9300-0980

Static-control Mat and Ground Wire 9300-0797

Additional Equipment for 50Q2 Analyzers

Power Sensor 8482A
Power Sensor (for Option 006 analyzers) 8481A
Cable: (50Q) 24-inch, APC-7 (2) 8120-4779
Adapter: APC-7 to Type-N(f) 11524A
(for 8753ES only)

Additional Equipment for 75Q2 Analyzers

Power Sensor 8483A Option HO3

Cable: (75Q) 24-inch, Type-N (2) 8120-2408

Additional Equipment for 8753ET Analyzers

Calibration Kit (Type-N) 85032B

Cable: (50Q), 24 inch, Type-N 8120-4781

Analyzer warm-up time: 30 minutes.

This adjustment procedure corrects the overall flatness of the microwave components that
make up the analyzer receiver and signal separation sections. This is necessary for the
analyzer to meet the published test port flatness specification.

1. If you just completed “RF Output Power Correction Constants (Test 47),” continue this
procedure with step 8.

2. Press (Preset ) (Local) SYSTEM CONTROLLER .

3. Press SET ADDRESSES ADDRESS: P MTR/GPIB . The default power meter
address is 13. Refer to the power meter manual as required to observe or change its
GPIB address.

4. Press POWER MTR:438A/437 to toggle between the 438A/437 and 436A power meters.
Choose the appropriate model number.
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Adjustments and Correction Constants
Sampler Magnitude and Phase Correction Constants (Test 53)

NOTE If you are using the 438A or E4419B power meter, connect the 8482A power
sensor to channel A, and the 8481A power sensor to channel B.

Power Sensor Calibration Factor Entry

5. Press SERVICE MENU TEST OPTIONS LOSS/SENSR LISTS

CAL FACTOR SENSOR A to access the calibration factor menu for power sensor A
(8482A for 50Q analyzers, or 8483A Option HO3 for 75Q analyzers).

6. Build a table of up to 55 points (55 frequencies with their calibration factors). To enter
each point, follow these steps:

a. Press ADD FREQUENCY .

b. Input a frequency value and then press the appropriate key ((G/n ), (M/w), or (k/m)).

c. Press DONE and enter the calibration factor percentage that corresponds to the
frequency you entered.

The cal factor and frequency values are found on the back of the sensor. If you make
a mistake, press and re-enter the correct value.

d. Press DONE to complete the data entry for each point.

NOTE The following terms are part of the sensor calibration menu.

SEGMENT allows you to select a frequency point.

EDIT allows you to edit or change a previously entered value.
DELETE allows you to delete a point from the sensor cal factor table.
ADD allows you to add a point into the sensor cal factor table.

CLEAR LIST allows you to erase the entire sensor cal factor table.

DONE allows you to complete the points entry of the sensor cal
factor table.

7. For Option 006 Instruments Only: Zero and calibrate the power meter and
HP 8481A power sensor. Then press CAL FACTOR SENSOR B to create a power
sensor calibration table for power sensor B (8481A), using the softkeys mentioned
above.

8. If you have an 8753ES, go to “Determine the Insertion Loss of the Cable at 1 GHz
(8753ES),” next.
If you have an 8753ET, go to “Determine the Insertion Loss of the Cable at 1 GHz
(8753ET)” on page 3-19.
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Adjustments and Correction Constants
Sampler Magnitude and Phase Correction Constants (Test 53)

Determine the Insertion Loss of the Cable at 1 GHz
(8753ES)

[y

. Press (Preset ) (Meas ) Trans: FWD S21(B/R) .
. Press (Center) (G/n) (Span) (50) (M/w).

. Press CAL KIT CALKIT: 7mm RETURN CALIBRATE MENU
RESPONSE .

4. Connect the 24 inch cable from Port 1 to Port 2, as shown in Figure 3-3.

DN

w

Figure 3-3 First Connections for Insertion Loss Measurement (8753ES)

8753ES
NETWORK ANALYZER

L N

sa5101e

5. Press THRU and then DONE: RESPONSE when the analyzer is done measuring the
through.

6. Press (Save/Recall) SAVE STATE to save the calibration that you just made.

7. Make the connections as shown in Figure 3-4.

Figure 3-4 Second Connection for Insertion Loss Measurement

8753ES
NETWORK ANALYZER

o N

Second APC-7

/ Thru Cable

24 Inch APC-7
Thru Cable

sa5102e
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Adjustments and Correction Constants
Sampler Magnitude and Phase Correction Constants (Test 53)

8. Press (Scale Ref) SCALE/DIV (1) (x1) (Marker) MARKER 1 (G/n). Make a
note of the insertion loss (found in the upper-right corner of the analyzer display).
Proceed to “Sampler Correction Constants Routine” on page 3-20.

Determine the Insertion Loss of the Cable at 1 GHz
(8753ET)

1. Press (Preset ) (Meas) REFLECTION .

2. Press (G/n) (Span) (60) (M/W).
3. Refer to Figure 3-5.

Figure 3-5 First Connection for Insertion Loss Measurement (8753ET)

8753ET
NETWORK ANALYZER

" . N

. 4
Reflection Port

-—
Transmission Port

*

00 0

Open Short Load

o el )

* Direct Connection

sab127e

4. Perform a 1-port calibration by performing the following steps.

a. Press CALIBRATE MENU REFLECTION 1-PORT .

®

=

=

Press FORWARD: OPENS .

Connect the open (from the calibration kit) to the Reflection port as shown in Figure
3-5.

. Press OPEN (F) DONE: OPENS .

Press FORWARD: SHORTS .
Connect the short to the Reflection port as shown in Figure 3-5.
Press SHORT (F) DONE: SHORTS .

Remove the short from the Reflection port, then connect the load to the Reflection
port as shown in Figure 3-5. Press LOAD , then DONE 1-PORT CAL .
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Sampler Magnitude and Phase Correction Constants (Test 53)

5. Attach a type-N cable and a short to the Reflection port as shown in Figure 3-6.

Figure 3-6 Second Connection for Insertion Loss Measurement (8753ET)

8753ET
NETWORK ANALYZER

L

s

—

Reflection Port

Cable

i

Short

6. Press (Marker) MARKER 1 (T) (GIn).

7. Press TRIGGER MENU SINGLE .

8. Note the marker reading and divide it by 2. Record this calculated value as the
insertion loss of the cable. It will be used later in this procedure. Proceed to “Sampler
Correction Constants Routine,” next.

Transmission Port

sab5128e

Sampler Correction Constants Routine

1. Press (Preset) (System) SERVICE MENU TESTS EXECUTE TEST and

answer YES at the prompt.
2. The analyzer displays:

CONNECT <3 GHz SENSOR A TO PORT 1 (8753ES)

or

CONNECT <3 GHz SENSOR A TO REFL PORT (8753ET)

Make the connections as shown in Figure 3-7, using the 8482A power sensor.

3-20
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Sampler Magnitude and Phase Correction Constants (Test 53)

Figure 3-7 Connections for Sampler Correction Routine
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. Press CONTINUE to start the test. This part of the test will take about three minutes.
If the analyzer displays Sampler Cor - FAIIL, check the following:

a. The GPIB address of your power meter is set at 13. Then repeat the “Sampler
Correction Constants Routine” on page 3-20.

b. The 8482A power sensor is connected to Port 1. Then repeat the “Sampler Correction
Constants Routine” on page 3-20.

. For Option 006 Instruments Only:

When the analyzer displays:

CONNECT 6 GHz SENSOR B TO PORT 1, (8753ES)

or

CONNECT 6 GHz SENSOR B TO REFL PORT, (8753ET)

make the connections as shown in Figure 3-7, using the 8481A power sensor. Then press

CONTINUE . This part of the test will take about 20 seconds.

If you have an 8753ES, continue with the next step.
If you have an 8753ET, proceed to step 8.
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Sampler Magnitude and Phase Correction Constants (Test 53)

5. 8753ES only:
When the analyzer displays CONNECT <3 GHz SENSOR A TO PORT 2, make the
connections as shown in Figure 3-8, using the 8482A power sensor.

Figure 3-8 Connections for Sampler Correction at Port 2
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Power Sensor
300KHz - 3GHz

POWER METER

BPIB
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WITH OPTION 075
. \\
@
. 4
Port 1 *1 Port2

8483A
Power Sensor
(Option HO3)

sa5105e

6. For 8753ES only:

a.

Press CONTINUE . This part of the test will take about 10 minutes.

* Direct Connection

b. For Option 006 Instruments Only: When the analyzer displays CONNECT 6 GHz
SENSOR TO PORT 2, make the connections as shown in Figure 3-8, using the

HP/Agilent 8481A power sensor. Then press CONTINUE . This part of the test will

take about 20 seconds.

7. When the analyzer displays CONNECT PORT 1 TO PORT 2, connect the second through
cable (for which you have previously determined the insertion loss) as shown in Figure
3-9. Proceed to step 9.
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Sampler Magnitude and Phase Correction Constants (Test 53)

Figure 3-9 Connections for the Second Through Cable

NETWORK ANALYZER
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Port 1 Port 2

Cable 24 inch
(Second Through Cable) sab4%e

8. For 8753ET only:
The analyzer will prompt you for the following connections in this order:

¢ CONNECT OPEN TO REFL PORT.
¢ CONNECT CABLE FROM REFL TO TRANS PORT.

Make the appropriate connections and press CONTINUE .

9. Press CONTINUE .
10.Enter the insertion loss of the through cable (determined previously) and press
CONTINUE . For example, if the insertion loss of the through cable at 1 GHz was found
to be 0.25 dB, then press 1.

11.When the analyzer completes the test, observe the display for the results:

e Ifyou see Sampler Cor - DONE, you have completed this procedure.

e Ifyou see Sampler Cor - FAIL, it is necessary to adjust the sampler gain offset
values, which are stored in EEPROM. Each sampler will require its own offset which
is determined by performing “8753ES: Sampler Offset,” or “8753ET: Sampler Offset,”
next.

Chapter 3 3-23



Adjustments and Correction Constants
Sampler Magnitude and Phase Correction Constants (Test 53)

8753ES: Sampler Offset

. Press (Preset ) (Start) (100 ) (k/m ).
. Connect an APC-7 RF cable between Port 1 and Port 2.

1

2

3. Press (Power) (0) (x1).

4. Press INPUT PORTS and then select the sampler to be tested: A, B,or R.

e If Sampler A will be tested: select TESTPORT 2.
e If Sampler B will be tested: select TESTPORT 1 .

e If Sampler R will be tested: press TESTPORT 1 .
5. Go to step 1 in “Sampler Offset (continued).”

8753ET: Sampler Offset

1. Press (Preset ) (Start) (100 ) (k/m ).

e If Sampler A will be tested: Connect an open to the Reflection port.

e If Sampler B or Sampler R will be tested: Connect a type-N RF cable between the
Reflection and Transmission ports.

2. Press @ G&D.
3. Press INPUT PORTS and then select the sampler to be tested: A, B, or R.
4. Go to step 1 in “Sampler Offset (continued),” next.

Sampler Offset (continued)
. Press CONFIGURE MENU RAW OFFSET OFF .

1
2. Press TRIGGER MENU SINGLE .

3. Press MARKER 1 (Marker Search) SEARCH: MAX .
4

. Read the marker’s power value from the top of the display. Be sure to retain the sign
(+ or —) of the value.

5. Perform the following calculation using the following instructions:

Sampler Offset = ROUND [4.0 (4.0 — (marker value))]
e Subtract the marker value from 4.0.
e Multiply the result by 4.0.
¢ Round the result to the nearest integer.
6. Record this number for each sampler.

7. Continue with one of the following three procedures, depending on which sampler needs
adjustment.

3-24 Chapter3



Adjustments and Correction Constants
Sampler Magnitude and Phase Correction Constants (Test 53)

A Channel Sampler

1.

S oo

Access the first address by pressing SERVICE MENU PEEK/POKE
PEEK/POKE ADDRESS (1619001372 ) (x1).

Enter the new value for the A sampler offset at the accessed address by pressing
POKE [new value for A] (x1).

Access the second address by pressing PEEK/POKE ADDRESS (1619001373 ) (x1 ).
Enter the new value at the accessed address by pressing POKE x1).
Press for the analyzer to use the new values.

Go to “Finish,” or to the next sampler to be adjusted.

B Channel Sampler

1.

S oo

Access the first address by pressing SERVICE MENU PEEK/POKE
PEEK/POKE ADDRESS (1619001374 ) (x1).

Enter the new value for the B sampler offset at the accessed address by pressing
POKE [new value for B] (x1).

Access the second address by pressing PEEK/POKE ADDRESS (1619001375 ) (x1).
Enter the new value at the accessed address by pressing POKE ).
Press for the analyzer to use the new values.

Go to “Finish,” or to the next sampler to be adjusted.

R Channel Sampler

1. Access the first address by pressing SERVICE MENU PEEK/POKE
PEEK/POKE ADDRESS (1619001376 ) (x1).

2. Enter the new value for the R sampler offset at the accessed address by pressing
POKE [new value for R] (x1).

3. Access the second address by pressing PEEK/POKE ADDRESS (1619001377 ) (x1).

4. Enter the new value at the accessed address by pressing POKE ).

5. Press for the analyzer to use the new values.

6. Go to “Finish,” or to the next sampler to be adjusted.

Finish

1. Repeat the “Sampler Correction Constants Routine” on page 3-20.

2. If the analyzer continues to fail this adjustment routine, refer to Chapter 7 , “Source

Troubleshooting.”
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Cavity Oscillator Frequency Correction Constants (Test 54)

Required Equipment and Tools

Description HP/Agilent Part or Model Number
Low-pass filter 9135-0198
Antistatic wrist strap 9300-1367
Antistatic wrist strap cord 9300-0980
Static-control table mat and ground wire 9300-0797

Additional Equipment for 502 Analyzers

Adapter: (2) Type-N (m) to APC-7 (8753ET) 11525A

Adapter: APC-7 to 3.5 mm (m) 1250-1746
Adapter: APC-7 to 3.5 mm (f) 1250-1747
RF cable set: APC-7 11857D

Additional Equipment for 75Q2 Analyzers

Adapter: APC-3.5 (f) to Type-N (f) 1250-1745
Adapter: APC-3.5 (m) to Type-N (f) 1250-1750
RF Cable Set: 50Q, Type-N 11851B
Minimum Loss Pad: 50Q to 75Q (2) (75Q 11852B
analyzer)

Analyzer warm-up time: 30 minutes.

The nominal frequency of the cavity oscillator is 2.982 GHz, but it varies with
temperature. This procedure determines the precise frequency of the cavity oscillator at a
particular temperature by identifying a known spur.

NOTE You should perform this procedure with the recommended filter, or a filter
with at least 50 dB of rejection at 2.9 GHz, and a passband which includes
800 MHz. The filter makes spur identification substantially faster and more
reliable.

With the filter, you need to distinguish between only two spurs, each of which should be
10 dB to 20 dB (3 to 4 divisions) above the trace noise.

Without the filter, you need to distinguish the target spur between four or five spurs, each
of which may be 0.002 to 0.010 dB (invisible to 2 divisions) above or below the trace noise.

Perform the first five steps of the procedure at least once for familiarization before trying
to select the target spur (especially if you are not using a filter).
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1. Connect the equipment shown in Figure 3-10.

Adjustments and Correction Constants

Cavity Oscillator Frequency Correction Constants (Test 54)

Figure 3-10 Setup for Cavity Oscillator Frequency Correction Constant

Routine
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NETWORK ANALYZER
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Minimum
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Minimum
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RF Cable Set —

Low Pass Filter
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Adapter Adapter
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2. Press IF BW (3000 ) (x1) (System) SERVICE MENU TESTS

EXECUTE TEST YES .

During this adjustment routine, you will see several softkeys:

CONTINUE sweeps the current frequency span; you may
press it repeatedly for additional sweeps of the

current frequency span.

NEXT sweeps the next frequency span (2 MHz higher).

SELECT enters the value of the marker (which you have
placed on the spur) and exits the routine.

ABORT exits the routine.

3. Press CONTINUE to sweep the first frequency span three times. Each new span
overlaps the previous span by 3 MHz (the center frequency increases by 2 MHz; the
span is 5 MHz). Therefore, anything visible on the right half of the screen of one set of
sweeps will appear on the left half or center of the screen when you press NEXT .

4. Press NEXT repeatedly. Watch the trace on each sweep and try to spot the target spur.
With the filter, the target spur will be one of two obvious spurs (see Figure 3-11).
Without the filter (not recommended), the target spur will be one of four or five less
distinct spurs as shown in Figure 3-12 and Figure 3-13. When the center frequency
increases to 2994.999 MHz, and you have not “selected” the target spur, the message

Cav Osc Cor FAIL will appear on the display.

Chapter 3
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Figure 3-11 Typical Display of Spurs with a Filter
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Spur Search Procedure with a Filter

5. Press EXECUTE TEST YES CONTINUE and the other softkeys as required to
observe and mark the target spur. The target spur will appear to the right of a second
spur, similar to Figure 3-11.

6. Rotate the front panel knob to position the marker on the spur and then press
SELECT .

7. Observe the analyzer for the results of this adjustment routine:
e Ifthe analyzer displays Cav Osc Cor DONE, you have completed this procedure.
e If the analyzer does not display DONE, repeat this procedure.

e If the analyzer continues not to display DONE, refer to Chapter 7 , “Source
Troubleshooting.”
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Spurs Search Procedure without a Filter

8. Press EXECUTE TEST YES CONTINUE and the other softkeys as required to
observe and mark the target spur.

9. The target spur will appear in many variations. Often it will be difficult to identify
positively; occasionally it will be nearly impossible to identify. Do not hesitate to press
CONTINUE as many times as necessary to thoroughly inspect the current span.
The target spur usually appears as one of a group of four evenly spaced spurs as in
Figure 3-12. The target spur is the right most spur (fourth from the left). On any

particular sweep, one, any, or all of the spurs may be large, small, visible, invisible,
above or below the reference line.

Figure 3-12 Typical Display of Four Spurs without a Filter
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On occasion the largest spur appears as one of a group of five evenly spaced spurs as
shown in Figure 3-13. The target spur is again the fourth from the left (not the fifth,
right-most spur).
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Figure 3-13 Target Spur Is Fourth in Display of Five Spurs
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Figure 3-14 shows another variation of the basic four-spur pattern: some up, some down,

and the target spur itself almost indistinguishable.

Figure 3-14 Target Spur Is Almost Invisible
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10.Rotate the front panel knob to position the marker on the target spur. Then press
SELECT and observe the analyzer for the results of the adjustment routine:

e Ifthe analyzer displays Cav Osc Cor DONE, you have completed this procedure

e Ifthe analyzer displays FAIL, refer to Chapter 7 , “Source Troubleshooting.”

Chapter3
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Serial Number Correction Constants (Test 55)

Analyzer warm-up time: 5 minutes.

This procedure stores the analyzer serial number in the A9 CPU assembly EEPROMs.

CAUTION Perform this procedure only if the A9 CPU assembly has been replaced.

1. Record the ten character serial number that is on the analyzer’s rear panel
identification label.

2. Press DISPLAY MORE TITLE ERASE TITLE to erase the HP/Agilent
logo.

3. Enter the serial number with an external keyboard or by rotating the front panel knob
to position the arrow below each character of the instrument serial number, and then

pressing SELECT LETTER to enter each letter.
Press if you made a mistake.
4. Press DONE when you have finished entering the title.

CAUTION You cannot correct mistakes after you perform step 5, unless you contact the
factory for a clear-serial-number keyword. Then you must perform the
“Option Numbers Correction Constants (Test 56)” on page 3-32 and repeat
this procedure.

5. Press (System) SERVICE MENU TESTS EXECUTE TEST YES .

6. Observe the analyzer for the results of the routine:

¢ Ifthe analyzer displays the message Serial Cor DONE, you have completed this
procedure.

e Ifthe analyzer does not display DONE, then either the serial number that you entered
in steps 3 and 4 did not match the required format or a serial number was already
stored. Check the serial number recognized by the analyzer:

a. Press (Preset ) (System) SERVICE MENU FIRMWARE REVISION .

b. Look for the serial number displayed on the analyzer screen.
c. Repeat this adjustment test.

e If the analyzer continues to fail this adjustment routine, contact the nearest Agilent
Technologies sales or service office.
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Option Numbers Correction Constants (Test 56)

This procedure stores instrument option(s) information in A9 CPU assembly EEPROMs.
You can also use this procedure to remove a serial number, with the unique keyword, as
referred to in “Option Numbers Correction Constants (Test 56),” previously.

1.

Remove the instrument top cover and record the keyword label(s) that are on the
display assembly. Note that each keyword is for each option installed in the instrument.

e If the instrument does not have a label, then contact your nearest Agilent
Technologies sales or service office. Be sure to include the full serial number of the
instrument.

. Press (Preset ) (Display ) MORE TITLE ERASE TITLE .

. Enter the keyword with an external keyboard or by rotating the front panel knob to

position the arrow below each character of the keyword, and then pressing
SELECT LETTER to enter each letter.

Press if you made a mistake.
Press DONE when you have finished entering the title.

CAUTION Do not confuse “I” with “1” (one) or “O” with “0” (zero).

5.
6.

Press (System) SERVICE MENU TESTS EXECUTE TEST YES .

Observe the analyzer for the results of the adjustment routine:

e [fthe analyzer displays Option Cor DONE, you have completed this procedure.

e If the analyzer has more than one option, repeat steps 2 through 5 to install the
remaining options.

e Ifthe analyzer displays Option Cor FAIL, check the keyword used in step 3 and
make sure it is correct. Pay special attention to the letters "I" or "0", the numbers "1"
or "0" (zero). Repeat this entire adjustment test.

e If the analyzer continues to fail the adjustment routine, contact the nearest Agilent
Technologies sales or service office.
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Initialize EEPROMs (Test 58)

This service internal test performs the following functions:

e Destroys all correction constants and all unprotected options.

e Initializes certain EEPROM address locations to zeroes.

NOTE This routine will not alter the serial number or Options 002, 006 and 010
correction constants.

1. Make sure the A9 switch is in the alter position.

2. Press (Preset) (System) SERVICE MENU TESTS EXECUTE TEST
YES .

3. Restore the analyzer correction constants in the EEPROMs:

¢ Ifyou have the correction constants backed up on a disk, perform these steps:
a. Place the disk in the analyzer disk drive and press (Save/Recall) SELECT DISK
INTERNAL DISK .

b. Use the front panel knob to highlight the filename that represents your serial
number.

c. Press RETURN RECALL STATE (Preset).

e Ifyou don't have the correction constants backed up on a disk, run all the internal
service routines in the following order:

— Source Default Correction Constants (Test 44)

— Source Pretune Correction Constants (Test 45)

— Analog Bus Correction Constants (Test 46)

— ADC Offset Correction Constants (Test 52)

— Source Pretune Correction Constants (Test 48)

— RF Output Power Correction Constants (Test 47)

— Sampler Magnitude and Phase Correction Constants (Test 53)
— IF Amplifier Correction Constants (Test 51)

— Cavity Oscillator Frequency Correction Constants (Test 54)
— EEPROM Backup Disk Procedure
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EEPROM Backup Disk Procedure

Required Equipment and Tools

Description HP/Agilent Part or Model Number
3.5-inch Floppy Disk 92192A (box of 10)

Antistatic Wrist Strap 9300-1367

Antistatic Wrist Strap Cord 9300-0980

Static-control Table Mat and Ground Wire 9300-0797

The correction constants, which are unique to your instrument, are stored in EEPROM on
the A9 controller assembly. By creating an EEPROM backup disk, you will have a copy of
all the correction constant data should you need to replace or repair the A9 assembly.

1. Insert a 3.5-inch disk into the analyzer disk drive.

2. If the disk is not formatted, follow these steps:

a. Press FILE UTILITIES FORMAT DISK .
b. Select the format type:
e To format a LIF disk, select FORMAT:LIF .
e To format a DOS disk, select FORMAT:DOS .
c. Press FORMAT INT DISK and answer YES at the query.

3. Press SERVICE MENU SERVICE MODES MORE

STORE EEPR ON (Save/Recall) SELECT DISK INTERNAL DISK RETURN
SAVE STATE .

NOTE The analyzer creates a default file “FILEQ”. The filename appears in the
upper-left corner of the display. The file type “ISTATE(E)” indicates that the
file is an instrument-state with EEPROM backup.

4. Press FILE UTILITIES RENAME FILE ERASE TITLE . Use the front panel knob
and the SELECT LETTER softkey (or an external keyboard) to rename the file
“FILE0” TO “N12345” where 12345 represents the last 5 digits of the instrument's
serial number. (The first character in the filename must be a letter.) When you are
finished renaming the file, press DONE .

5. Write the following information on the disk label:
¢ analyzer serial number
e today's date
e “EEPROM Backup Disk”
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Correction Constants Retrieval Procedure

Required Equipment and Tools

Description HP/Agilent Part Number
EEPROM backup disk

Antistatic wrist strap 9300-1367

Antistatic wrist strap cord 9300-0980

Static-control table mat and earth ground wire 9300-0797

By using the current EEPROM backup disk, you can download the correction constants
data into the instrument EEPROMs.

1. Insert the “EEPROM Backup Disk” into the analyzer’s disk drive.
2. Make sure the A9 switch is in the Alter position.

3. Press SELECT DISK INTERNAL DISK . Use the front panel knob to
highlight the file “N12345” where N12345 represents the file name of the EEPROM
data for the analyzer. On the factory shipped EEPROM backup disk, the filename is
“FILE1”.

4. Press RETURN RECALL STATE to download the correction constants data into the
instrument EEPROMs.

5. Press and verify that good data was transferred to EEPROM by performing a
simple measurement.

6. Move the A9 switch back to the Normal position when you are done working with the
instrument.
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Loading Firmware

Required Equipment and Tools
Firmware disk for the 8753ES or 8753ET

Analyzer warm-up time: None required.

The following procedures will load firmware for new or existing CPU boards in your
network analyzer.

Loading Firmware into an Existing CPU

Use this procedure for upgrading firmware in an operational instrument whose CPU board
has not been changed.

CAUTION Loading firmware will clear all internal memory. Perform steps 1 through 5,

next, to save any instrument states that are stored in internal memory to a
floppy disk. If saving states is not necessary, proceed to step 6.

Ll A

® =N, ;

Press (Save/Recall ) SELECT DISK INTERNAL MEMORY RETURN .
Select an instrument state and press RECALL STATE .
Press SELECT DISK INTERNAL DISK RETURN SAVE STATE .

If the instrument state file was not saved to disk with the same name that it had while
in internal memory, you may wish to rename the file:
Press FILE UTILITIES RENAME FILE , enter the desired name, and press DONE .

Repeat steps 1 through 4 for each instrument state that you wish to save.

Turn off the network analyzer.
Insert the firmware disk into the instrument's disk drive.

Turn the instrument on. The firmware will be loaded automatically during power-on.
The front panel LEDs should step through a sequence as firmware is loaded. The
display will be blank during this time.

At the end of a successful loading, the LEDs for Channel 1 (and Port 1 on an 8753ES)
will remain on and the display will turn on indicating the version of firmware that was

loaded.
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In Case of Difficulty
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Loading Firmware

If the firmware did not load successfully, LED patterns on the front panel can help you

isolate the problem.

e Ifthe following LED pattern is present, an acceptable firmware filename was not found
on the disk. (The desired format for firmware filenames is 8753Ex_7. yz, where x =

either S or T, and where yz = the latest firmware revision number.) Check that the
firmware disk used was for the 8753ET/ES.

CH1

CH2

LED Pattern

R

L

T S

sle
-

sle
-

e Ifany of the following LED patterns are present, the firmware disk may be defective.

sle
>R
sle sle
b b
sle sle
b b
sle sl sle
>R >R >R
sle
P
sle sle
P P
sle sle
>R >R
sle sle sle
b P P
sle sle
b P
sle sle sle
>R >R >R
sle sle sle
b b P
sle sle
-* -
sle sle sle
>R >R >R

e If any other LED pattern is present, the CPU board is defective.
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Loading Firmware into a New CPU

Use this procedure to load firmware for an instrument whose CPU board has been
replaced.

1. Turn off the network analyzer.
2. Insert the firmware disk into the instrument's disk drive.

3. Turn the instrument on. The firmware will be loaded automatically during power-on.
The front panel LEDs should step through a sequence as firmware is loaded. The
display will be blank during this time.

At the end of a successful loading, the LEDs for Channel 1 (and Port 1 on an 8753ES)

will remain on and the display will turn on indicating the version of firmware that was
loaded.

In Case of Difficulty

e If the firmware did not load successfully, LED patterns on the front panel can help you
isolate the problem.

— If the following LED pattern is present, an acceptable firmware filename was not
found on the disk. (The desired format for firmware filenames is 8753Ex 7. yz,
where x = either S or T, and where yz = the latest firmware revision number.) Check
that the firmware disk used was for the 8753ES or 8753ET.

LED Pattern

CH1 CH2 R L T S

sle
b
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— If any of the following LED patterns are present, the firmware disk may be defective.

LED Pattern

CH1 CH2 R L T S

sle
>R

sle sle
b b

sle sle
P P

sle sle sle
>R >R >R

sle
b

sle sle
>R >R

sle sle
>R >R

sle sle sle
b b b

sle sle
>R >R

sle sle sle
>R >R >R

sle sle sle
P PAS P

sle
>R

3t

sle sle
>R >R

3t

— If any other LED pattern is present, the CPU board is defective.

NOTE If firmware did not load, a red LED on the CPU board will be flashing.

e If the following LED pattern is present on the CPU board, suspect the disk drive or

associated cabling:
* * % (0] 3 % (0] (0]

(front of instrument )
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Fractional-N Frequency Range Adjustment

Required Equipment and Tools

Description HP/Agilent Part Number
Non-metallic adjustment tool 8830-0024
Antistatic wrist strap 9300-1367
Antistatic wrist strap cord 9300-0980
Static-control table mat and ground wire 9300-0797

Analyzer warm-up time: 30 minutes

This procedure centers the fractional-N VCO (voltage controlled oscillator) in its tuning
range to insure reliable operation of the instrument.

1. Remove the right-rear bumpers and right side cover.

2. Press (Preset) (Display) DUAL|QUAD SETUP DUAL CHAN ON
SERVICE MENU ANALOG BUS ON
NUMBER OF POINTS COUPLED CH OFF .

3. Press (Start) (36) (M/u) (Stop) (60.75 ) (M/u) (Sweep Setup) SWEEP TIME
ANALOG IN Aux Input to observe the “FN VCO Tun”

voltage.

4. Press MORE REAL (Scale Ref REFERENCE VALUE

to set and scale channel 1. Press to set the marker to the far right of the
graticule.

5. Press (Chan 2) (Sweep Setup) CW FREQ (31.0001) (M/u) SWEEP TIME
ANALOG IN Aux Input to observe the “FN VCO Tun” voltage.

6. Press MORE REAL (Scale Ref REFERENCE VALUE
(Marker) (6) (k/m) to set channel 2 and its marker.

7. Adjust the “FN VCO TUNE” (see Figure 3-15) with a non-metallic tool so that the
channel 1 marker is as many divisions above the reference line as the channel 2 marker
is below it. (See Figure 3-16.)

8. To fine-tune this adjustment, press (Preset ) (Sweep Setup) CW FREQ
SERVICE MENU ANALOG BUS ON SERVICE MODES FRACN TUNE ON to set
“FRAC N TUNE” to 29.2 MHz.
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Figure 3-15 Location of the FN VCO TUNE Adjustment
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10.0Observe the analyzer for the results of this adjustment:

e If the marker value is less than 7, you have completed this procedure.

e If the marker value is greater than 7, readjust “FIN VCO ADJ” to 7. Then perform
steps 2 to 10 to confirm that the channel 1 and channel 2 markers are still above and
below the reference line respectively.

e Ifyou cannot adjust the analyzer correctly, replace the A14 board assembly.

3-42 Chapter3



Adjustments and Correction Constants
Frequency Accuracy Adjustment

Frequency Accuracy Adjustment

Required Equipment and Tools

Description HP/Agilent Part or Model Number
Spectrum analyzer 8563E

RF Cable: 50Q2 Type-N, 24-inch 8120-4781

Non-metallic adjustment tool 8830-0024

Antistatic wrist strap 9300-1367

Antistatic wrist strap cord 9300-0980

Static-control table mat and ground wire 9300-0797

Additional Equipment for 50Q2 Analyzers

Adapter APC-7 to Type-N (f) (8753ES only) 11524A

Additional Equipment for 752 Analyzers

Minimum loss pad 11852B

Analyzer warm-up time: 30 minutes.

This adjustment sets the VCXO (voltage controlled crystal oscillator) frequency to
maintain the instrument's frequency accuracy.

1. Remove the upper-rear bumpers and analyzer top cover.

2. Connect the equipment as shown in Figure 3-17.
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Figure 3-17 Frequency Accuracy Adjustment Setup
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NOTE Make sure that the spectrum analyzer and network analyzer references are

not connected.

3. For Option 1D5 Instruments Only: Remove the BNC-to-BNC jumper that is
connected between the “EXT REF” and the “10 MHz Precision Reference,” as shown in
Figure 3-19.

4. Set the spectrum analyzer measurement parameters as follows:

FREQUENCY (or (6) for Option 006) (Span) (60) (kHz ) (or (120)
for Option 006) AMPLITUDE REF LEVEL

5. On the network analyzer, press (Preset ) (Sweep Setup) CW FREQ (or (6)
for Option 006).
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6. No adjustment is required if the spectrum analyzer measurement is within the
following specifications:

¢ + 30 kHz for analyzers without Option 006
e 160 kHz for analyzers with Option 006

Otherwise, locate the A12 assembly (red extractors) and adjust the VCXO ADJ (see
Figure 3-18) for a spectrum analyzer center frequency measurement within
specifications.

7. Replace the A12 assembly if you are unable to adjust the frequency as specified. Repeat
this adjustment test.

Figure 3-18 Location of the VCXO ADJ Adjustment

VCO ADJ
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O

A12 Reference Assembly

sgb4d

NOTE To increase the accuracy of this adjustment, the following steps are
recommended.

8. Replace the instrument covers and wait 15 minutes in order to allow the analyzer to
reach its precise operating temperature.

9. Recheck the CW frequency and adjust if necessary.

Instruments with Option 1D5 Only

10.Reconnect the BNC-to-BNC jumper between the “EXT REF” and the “10 MHz Precision
Reference” as shown in Figure 3-19.

Chapter 3 3-45



Adjustments and Correction Constants
Frequency Accuracy Adjustment

Figure 3-19 High Stability Frequency Adjustment Location

BNC TO BNC HIGH STABILITY
JUMPER FREQUENCY ADJUST
-

000G

sgb42e

11.Insert a narrow screwdriver and adjust the high-stability frequency reference
potentiometer for a CW frequency measurement within specification.

In Case of Difficulty
Replace the A26 assembly if you cannot adjust the CW frequency within specification.
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High/Low Band Transition Adjustment

Required Equipment and Tools

Description

HP/Agilent Part or Model Number

Non-metallic adjustment tool

8830-0024

Analyzer warm-up time: 30 minutes.

This adjustment centers the VCO (voltage controlled oscillator) of the A12 reference

assembly for high and low band operations.

1. Press (Preset ) (System) SERVICE MENU

ANALOG BUS ON (Start) (11) (M)

(Stop) (21) (M/u) to observe part of both the low and high bands on the analog bus.
2. Press ANALOG IN Aux Input (22) (x1) (Format) MORE REAL

DATA—-MEM DATA-MEMORY to subtract the ground voltage from the next

measurement.

3. Press (Meas) ANALOG IN Aux Input (23) (x1) (Marker) (A1) (M/w).

4. Press (Scale Ref) (x1) and observe the VCO tuning trace:
e If the left half of trace = 0 + 1000 mV and right half of trace = 100 to 200 mV higher

(one to two divisions, see Figure 3-20): no adjustment is necessary.

e If adjustment is necessary, follow these steps:

a. Adjust the VCO tune (see Figure 3-21) to position the left half of the trace to

0 £125 mV. The variable capacitor, C85, has a half-turn tuning range if the A12
Reference Board is part number 08753-60209, and seven turns if the part number

is 08753-60357. Be careful not to overtighten and damage the seven-turn

capacitor.

b. Adjust the HBLB (see Figure 3-21) to position the right half of the trace 125 to
175 mV (about 1 to 1.5 divisions) higher than the left half.

e Refer to Chapter 7 , “Source Troubleshooting,” if you cannot perform the adjustment.
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Figure 3-20 High/Low Band Transition Adjustment Trace

1Z Mar 1993 152l 2
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Figure 3-21 High/Low Band Adjustment Locations
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Fractional-N Spur Avoidance and FM Sideband

Adjustment

Required Equipment and Tools

Description HP/Agilent Part or Model Number
Spectrum analyzer 8563E

GPIB Cable 10833A/B/C/D
RF Cable: 50Q, Type-N, 24-inch 8120-4781
Cable: 50Q Coax, BNC (m) to BNC (m) 10503A
Non-metallic adjustment tool 8830-0024
Antistatic wrist strap 9300-1367
Antistatic wrist strap cord 9300-0980
Static-control table mat and ground wire 9300-0797
Additional Equipment for 502 Analyzers

Adapter APC-7 to Type-N (f) 11524A
(8753ES only)

Additional Equipment for 75Q2 Analyzers

Minimum loss pad 11852B

Analyzer warm-up time: 30 minutes.

This adjustment minimizes the spurs caused by the API (analog phase interpolator, on the

fractional-N assembly) circuits. It also improves the sideband characteristics.

1. Connect the equipment as shown in Figure 3-22.

2. Make sure the instruments are set to their default GPIB addresses:
8753ES/ET= 16, spectrum analyzer = 18.

Chapter 3

3-49



Adjustments and Correction Constants
Fractional-N Spur Avoidance and FM Sideband Adjustment

Figure 3-22 Fractional-N Spur Avoidance and FM Sideband Adjustment Setup
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3. Set the spectrum analyzer measurement parameters as follows:

Reference Level 0 dBm
Resolution Bandwidth 100 Hz

Center Frequency 676.145105 MHz
Span 2.5 kHz

4. On the analyzer, press IF BW (3000) (x1) (Sweep Setup) CW FREQ

(676.045105 ) (M/w).
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5. Adjust the 100 kHz (R77) for a null (minimum amplitude) on the spectrum analyzer.
The minimum signal may, or may not, drop down into the noise floor.

Figure 3-23 Location of API and 100 kHz Adjustments

100kHz API1 API2 API3
ORANGE  (R77) (R35) (R43) (R45)

|

AP 14
(R47)

\%}

A13 Fractional-N Analog Assembly

6. On the spectrum analyzer, set the center frequency for 676.051105 MHz.

7. On the analyzer, press CW FREQ (676.048105 ) (M/w).

8. Adjust the API1 (R35) for a null (minimum amplitude) on the spectrum analyzer.
9. On the spectrum analyzer, set the center frequency for 676.007515 MHz.

10.0n the analyzer, press CW FREQ ((676.004515 ) (M/w).

11.Adjust the API2 (R43) for a null (minimum amplitude) on the spectrum analyzer.
12.0n the spectrum analyzer, set the center frequency for 676.003450 MHz.

13.0n the analyzer, press CW FREQ ((676.00045 ) (M/w).

14.Adjust the API3 (R45) for a null (minimum amplitude) on the spectrum analyzer.
15.0n the spectrum analyzer, set the center frequency for 676.003045 MHz.

16.0n the analyzer, press CW FREQ (676.000045 ) (M/w).

17.Adjust the API4 (R47) for a null (minimum amplitude) on the spectrum analyzer.

In Case of Difficulty

sg69d

18.If this adjustment cannot be performed satisfactorily, repeat the entire procedure, or

replace the A13 board assembly.
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Source Spur Avoidance Tracking Adjustment

Required Equipment and Tools

Description HP/Agilent Part Number
BNC alligator clip adapter 8120-1292
BNC-to-BNC cable 8120-1840
Antistatic wrist strap 9300-1367
Antistatic wrist strap cord 9300-0980
Static-control table mat and ground wire 9300-0797

Analyzer warm-up time: 30 minutes.

This adjustment optimizes tracking between the YO (YIG oscillator) and the cavity
oscillator when they are frequency offset to avoid spurs. Optimizing YO-cavity oscillator
tracking reduces potential phase-locked loop problems.

1. Mate the adapter to the BNC cable and connect the BNC connector end to AUX INPUT
on the analyzer’s rear panel. Connect the BNC center conductor alligator-clip to A11
TP10 (l1abeled ¢ ERR); the shield clip to A11 TP1 (GND) as shown in Figure 3-24.

Figure 3-24 Location of Al11 Test Points and A3 CAV ADJ Adjustments

A1T1TP1 A11TP10
BROWN GND 0 ERR UNLK CAV ADJ

o Fcoococooo ln éﬁx*g\gf [£

R73

A11 Phase Lock Assembly g?0201223

2. Press (Preset ) (Center ) (400) (M/u) (Span) (50 ) (M/u).

3. Press SERVICE MENU ANALOG BUS ON
ANALOG IN Aux Input ).

4. Press MORE REAL (Scale Ref) (10 ) (kkm ) MARKER—REFERENCE .

5. To make sure that you have connected the test points properly, adjust the CAV ADJ
potentiometer while observing the analyzer display. You should notice a change in
voltage.
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6. Observe the phase locked loop error voltage:

e If“spikes” are not visible on the analyzer display (see Figure 3-25): no adjustment is
necessary.

e If “spikes” are excessive (see Figure 3-25): adjust the CAV ADJ potentiometer (see
Figure 3-24) on the A3 source bias assembly to eliminate the spikes.

e If the “spikes” persist, refer to Chapter 7 , “Source Troubleshooting.”

Figure 3-25 Display of Acceptable versus Excessive Spikes

CHI AKX Re 10m/ REF =7.260 mi 172804 mU  CH1 AUX e 10ml/ REF =7.260 mU 1~7.2688 mU
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}
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CENTER 4OO000 000 MHz SPAN S0.000 000 MHz CENTER R00.00C 000 MHz SPAN S0.00C 000 MHZ
a) Acceptable b) Excessive
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Unprotected Hardware Option Numbers Correction
Constants

Analyzer warm-up time: None.

This procedure stores the instrument's unprotected option(s) information in A9 CPU
assembly EEPROM:s.

1. Make sure the A9 switch is in the Alter position.
. Record the installed options that are printed on the rear panel of the analyzer.

2
3. Press SERVICE MENU PEEK/POKE PEEK/POKE ADDRESS .
4

. Refer to Table 3-2 for the address of each unprotected hardware option. Enter the
address for the specific installed hardware option that needs to be enabled or disabled.

Follow the address entry by POKE 1.

® Pressing POKE after an entry enables the option.

® Pressing POKE (0) after an entry disables the option.
Table 3-2 PEEK/POKE Addresses

Hardware PEEK/POKE
Options Address
1D5 1619001529
011 1619001532
004 1619001531
014 1619001543
075 1619001528

5. Repeat steps 3 and 4 for all of the unprotected options that you want to enable.

6. After you have entered all of the instrument's hardware options, press the following
keys:

SERVICE MENU FIRMWARE REVISION
7. View the analyzer display for the listed options.

8. When you have entered all of the hardware options, return the A9 switch to the Normal
position.

9. Perform the “EEPROM Backup Disk Procedure” on page 3-34.
In Case of Difficulty

If any of the installed options are missing from the list, return to step 2 and re-enter the
missing option(s).
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Sequences for Mechanical Adjustments

The network analyzer has the capability of automating tasks through a sequencing
function. The following adjustment sequences are available from the Agilent Technologies
web site on the World Wide Web.

¢ Fractional-N Frequency Range Adjustment (FNADJ and FNCHK)
e High/Low Band Transition Adjustment (HBLBADJ)
¢ Fractional-N Spur Avoidance and FM Sideband Adjustment (APIADJ)

To download these adjustment sequences from the Internet:
Go the Agilent Technologies Website at the following URL:  http://www.agilent.com/

Using the search function, search on the following phrase: 8753 adjustment sequence

How to Load Sequences from Disk

1. Place the sequence disk in the analyzer disk drive.

2. Press SYSTEM CONTROLLER MORE
LOAD SEQ FROM DISK READ SEQ FILE TITLES .

3. Select any or all of the following sequence files by pressing:

e Select LOAD SEQ APIADJ if you want to load the file for the “Fractional-N Spur
Avoidance and FM Sideband Adjustment.”

e Select LOAD SEQ HBLBADJ if you want to load the file for the “High/Low Band
Transition Adjustment.”

¢ Select LOAD SEQ FNADJ and LOAD SEQ FNCHK if you want to load the files for
the “Fractional-N Frequency Range Adjustment.”

How to Set Up the Fractional-N Frequency Range Adjustment

1. Remove the right-rear bumpers and right side cover. This exposes the adjustment
location in the sheet metal.

2. Press SEQUENCE X FNADJ (where X is the sequence number).

3. Adjust the “FN VCO TUNE” with a non-metallic tool so that the channel 1 marker is as
many divisions above the reference line as the channel 2 marker is below it.

4. Press SEQUENCE X FNCHK (where X is the sequence number).

e If the marker value is <7, you have completed this procedure.

e Ifthe marker value is >7, readjust “FN VCO TUNE” to 7. Then repeat steps 2, 3, and
4 to confirm that the channel 1 and channel 2 markers are still above and below the
reference line respectively.
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How to Set Up the High/Low Band Transition Adjustments

1. Press SEQ X HBLBADJ (where X is the sequence number).
2. Observe the VCO tuning trace:
e If the left half of trace = 0 + 1000 mV and right half of trace = 100 to 200 mV higher
(one to two divisions): no adjustment is necessary.

e If the adjustment is necessary, follow these steps:

a. Remove the upper-rear bumpers and top cover, using a TORX screwdriver.

b. Adjust the VCO tune (A12 C85) to position the left half of the trace to 0 + 125 mV.
This is a very sensitive adjustment where the trace could easily go off of the
screen.

c. Adjust the HBLB (A12 R68) to position the right half of the trace 125 to 175 mV
(about 1 to 1.5 divisions) higher than the left half.

e Refer to Chapter 7 , “Source Troubleshooting,” if you cannot perform the adjustment.

How to Set Up the Fractional-N Spur Avoidance and FM Sideband
Adjustment

1. Press SEQUENCE X APIADJ (where X is the sequence number).
2. Remove the upper-rear corner bumpers and the top cover, using a TORX screwdriver.

3. Follow the directions on the analyzer display and make all of the API adjustments.

Sequence Contents

Sequence for the High/Low Band Transition Adjustment

— Sequence HBLBADJ sets the hi-band to low-band switch point. —

PRESET
SYSTEM
SERVICE MENU
ANALOG BUS ON
START 11 M/u
STOP 21 M/u
MEAS

ANALOG IN 22 x1 (A12 GND)
DISPLAY

DATA > MEM

DATA - MEM
MEAS

ANALOG IN 23 x1 (VCO TUNE)
MKR 11 M/u
SCALE/REF .1 x1
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Sequences for the Fractional-N Frequency Range Adjustment
— Sequence FNADJ sets up A14 (FRAC N Digital) VCO. —

DISPLAY

DUAL CHAN ON
SYSTEM

SERVICE MENU

ANALOG BUS ON

SWEEP SETUP

NUMBER OF POINTS 11 x1

COUPLED CHAN OFF
START 36 M/u
STOP 60.75 M/u
SWEEP SETUP

SWEEP TIME 12.5 k/m
MEAS

ANALOG IN 29 x1 (FN VCO TUN)
SCALE/REF 0.6 x1

REF VALUE -7 x1
MKR
CH 2
SWEEP SETUP

CW FREQ 31.0001 M/u

SWEEP TIME 12.375 k/m
MEAS

ANALOG IN 29 x1 (FN VCO TUN)
SCALE/REF .2 x1

REF VALUE 6.77 x1
MKR 6 k/m

— Sequence FNCHK checks the VCO adjustment. —

SWEEP SETUP

CW FREQ 1 G/n
SYSTEM

SERVICE MENU

ANALOG BUS ON
SERVICE MODES
FRAC N TUNE ON

MEAS

ANALOG IN 29 x1
MKR
SCALE/REF

REF VALUE 7 x1
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Sequences for the Fractional-N Avoidance and FM Sideband Adjustment

— Sequence APIAD sets up the fractional-N API spur adjustments. —
TITLE

SP 2.5K
PERIPHERAL HPIB ADDR

18 x1
TITLE TO PERIPHERAL
WAIT x

0x1
TITLE

AT 0DB
TITLE TO PERIPHERAL
WAIT x

0x1
TITLE

RB 100HZ
TITLE TO PERIPHERAL
WAIT x

0x1
TITLE

CF 676.145105MZ7Z
TITLE TO PERIPHERAL
WAIT x

0x1
CW FREQ
676.045105M/u
TITLE

ADJ A13 100KHZ
SEQUENCE
PAUSE
TITLE

CF 676.051105MZ
TITLE TO PERIPHERAL
WAIT x

0x1
CW FREQ

676.048105M/u
TITLE

ADJ A13 API1
SEQUENCE
PAUSE
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TITLE

CF 676.007515MZ
TITLE TO PERIPHERAL
WAIT x

0x1
CW FREQ

676.004515M/u
TITLE

ADJ A13 API2
SEQUENCE
PAUSE
TITLE

CF 676.003450MZ
TITLE TO PERIPHERAL
WAIT x

0x1
CW FREQ

676.000450M/u
TITLE

ADJ A13 API3
SEQUENCE
PAUSE
TITLE

CF 676.003045MZ
TITLE TO PERIPHERAL
WAIT x
0x1
CW FREQ

676.000045M/u
TITLE
ADJ A13 API4
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Start Troubleshooting Here

The information in this chapter helps you:
¢ Identify the portion of the analyzer that is at fault.

¢ Locate the specific troubleshooting procedures to identify the assembly or peripheral at
fault.

To identify the portion of the analyzer at fault, follow these procedures:
Step 1. Initial Observations on page 4-5
Step 2. Operator's Check on page 4-6
Step 3. GPIB Systems Check on page 4-8
Step 4. Faulty Group Isolation on page 4-10
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Assembly Replacement Sequence

The following steps show the sequence to replace an assembly in an Agilent 8753ET/ES
network analyzer.

1. Identify the faulty group. Refer to the information in this chapter. Follow up with the
appropriate troubleshooting chapter that identifies the faulty assembly.

2. Order a replacement assembly. Refer to Chapter 13 , “Replaceable Parts.”

3. Replace the faulty assembly and determine what adjustments are necessary. Refer to
Chapter 14 , “Assembly Replacement and Post-Repair Procedures.”

4. Perform the necessary adjustments. Refer to Chapter 3 , “Adjustments and Correction
Constants.”

5. Perform the necessary performance tests. Refer to Chapter 2 , “System Verification and
Performance Tests.”
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Having Your Analyzer Serviced

If the analyzer should fail any of the following checks, call the nearest Agilent Technologies
sales or service office to determine the warranty on your instrument, and whether repair
will be on-site, or return to Agilent Technologies.

1. Choose the nearest Agilent Technologies service center. (Refer to “Contacting Agilent”
on page 15-3.)

2. Include a detailed description of any failed test and any error message.

3. Ship the analyzer, using the original or comparable antistatic packaging materials.
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Step 1. Initial Observations

Initiate the Analyzer Self-Test
1. Disconnect all devices and peripherals from the analyzer.

2. Switch on the analyzer and press (Preset).

3. Watch for the indications shown in Figure 4-1 to determine if the analyzer is operating
correctly.

Figure 4-1 Preset Sequence

Messages Appear In Sequence llluminates During and
INITIALIZING INSTRUMENT, PLEASE WAIT| After Preset or Power Up
SELF TEST PASSED]|

Illuminates ~ 4 Seconds
Parameters Appear After Preset During Preset or Power Up
*CH1, Sq1 or RFL, log MAG, 10 dB, REF 0dB
¢ Start 30 kHz, Stop 3 GHz (frequencies depend
on model and options)

jab%

e If the self-test failed, refer to “Step 4. Faulty Group Isolation” on page 4-10.
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Step 2. Operator's Check

Description

The operator's check consists of two tests to check Port 1 and Port 2 on the 8753ES, or the
Reflection and Transmission port on the 8753ET. These tests are initiated via the front
panel of the analyzer and are called “Port 1 Op Chk” and “Port 2 Op Chk.”

The operator's check determines that:

¢ The source is phase-locked across the entire frequency range.

All three samplers are functioning properly.

The transfer switch is operational (8753ES only).
The attenuator steps 10 dB at a time. (8753ES and 8753ET Option 004 only)

Port 1 (8753ES) or Reflection Port (8753ET)

A short is connected to Port 1 to reflect all the source energy back into the analyzer for an
A/R measurement.

For the 8753ES, the first part of “Port 1 Op Chk” checks the repeatability of the transfer
switch. An S{; measurement is stored in memory and the switch is toggled to Port 2 and

then back to Port 1 where another S;; measurement is made. The difference between the

memory trace and the second trace is switch repeatability. This procedure is absent from
the routine for the 8753ET, since it lacks a transfer switch.

The remaining part of the test exercises the internal attenuator in 10 dB steps over a
70 dB range.

The resulting measurements must fall within a limit testing window to pass the test. The
window size is based on both source and receiver specifications.

Port 2 (8753ES) or Transmission Port (8753ET)

“Port 2 Op Chk” is essentially the same as “Port 1 Op Chk” for the 8753ES. The short is
placed on Port 2 for the procedure.

For the 8753ET, the procedure calls for connecting a through cable between the Reflection
and Transmission ports. RF power is obtained from the Reflection port. Again, the test
exercises the internal attenuator (if the analyzer has Option 004) and checks that the B/R
measurement falls within acceptable limits.
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Required Equipment and Tools

Description HP/Agilent Part or Model Number
Short (for 8753ES) Part of 85031B Calibration Kit
Short (for 8753ET) Part of 85032B Calibration Kit

Cable: 50Q, Type-N

8120-4781

Analyzer warm-up time: 30 minutes.

Procedure

1.

Disconnect all devices, peripherals, and accessories (including adapters and limiters)
from the analyzer.

. To run the test for port 1, press PRESET: FACTORY (Preset) (System)

SERVICE MENU TESTS EXTERNAL TESTS .

. The display should show “TEST 21 Port 1 Op Chk” in the active entry area.

Press EXECUTE TEST to begin the test.

5. At the prompt, connect the short to the port indicated. Make sure the connection is

tight.

6. Press CONTINUE .
7. The test is a sequence of subtests. At the end of the subtests, the test title and result

will be displayed. If all tests pass successfully, the overall test status will be PASS. If any
test fails, the overall test status will be FAIL.

To run the test for port 2, press the step (<) key. The display should show “TEST 22
Port 2 Op Chk”in the active entry area.

. Repeat steps 4 through 7.

For an 8753ET:
You will be prompted to connect a cable between the Reflection and Transmission ports.

10.If both tests pass, the analyzer is about 80% verified. If either test fails, refer to “Step 4.

Faulty Group Isolation” on page 4-10, or:
a. Make sure that the connection is tight. Repeat the test.

b. Visually inspect the connector interfaces and clean if necessary (refer to “Principles
of Microwave Connector Care” on page 1-7).

c. Verify that the short meets published specifications.
d. Substitute another short, and repeat the test.

e. Finally, refer to the detailed tests located in this section, or fault-isolation procedures
located in the troubleshooting sections.
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Step 3. GPIB Systems Check

Check the analyzer's GPIB functions with a known working passive peripheral (such as a
plotter, printer, or disk drive).

1. Connect the peripheral to the analyzer using a good GPIB cable.

2. Press SYSTEM CONTROLLER to enable the analyzer to control the
peripheral.

3. Then press SET ADDRESSES and the appropriate softkeys to verify that the device
addresses will be recognized by the analyzer. The factory default addresses are:

Device GPIB

Address
8753ET/ES 16
Plotter port — GPIB 5
Printer port — GPIB 1
Disk (external) 0
Controller 21
Power meter — GPIB 13

NOTE You may use other addresses with two provisions:

e KEach device must have its own address.

¢ The address set on each device must match the one recognized by the
analyzer (and displayed).

Peripheral addresses are often set with a rear panel switch. Refer to the
manual of the peripheral to read or change its address.

If Using a Plotter or Printer

1. Ensure that the plotter or printer is set up correctly:
e Power is on.
¢ Pens and paper loaded.
¢ Pinch wheels are down.

¢ Some plotters need to have P1 and P2 positions set.
2. Press and then PLOT or PRINT MONOCHROME .

e If the result is a copy of the analyzer display, the printing/plotting features are
functional in the analyzer. Proceed to “Troubleshooting Systems with Multiple
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Peripherals” on page 4-9, “Troubleshooting Systems with Controllers” on page 4-9, or
“Step 4. Faulty Group Isolation” on page 4-10.

¢ Ifthe result is not a copy of the analyzer display, suspect the GPIB function of the
analyzer. Refer to Chapter 6 , “Digital Control Troubleshooting.”

If Using an External Disk Drive

1. Select the external disk drive. Press (Save/Recall) SELECT DISK EXTERNAL DISK .

2. Verify that the address is set correctly. Press SET ADDRESSES
ADDRESS:DISK .

3. Ensure that the disk drive is set up correctly:
¢ Power is on.

e An initialized disk in the correct drive.

e Correct disk unit number and volume number (press to access the softkeys
that display the numbers; default is 0 for both).

e With hard disk (Winchester) drives, make sure the configuration switch is properly
set (see drive manual).

4. Press (Start) (M/w) (Save/Recall) SAVE STATE . Then press (Preset) (Save/Recall)
RECALL STATE .

e Ifthe resultant trace starts at 1 MHz, GPIB is functional in the analyzer. Proceed to
“Troubleshooting Systems with Multiple Peripherals” on page 4-9, “Troubleshooting
Systems with Controllers” on page 4-9, or “Step 4. Faulty Group Isolation” on
page 4-10.

¢ Ifthe resultant trace does not start at 1 MHz, suspect the GPIB function of the
analyzer: refer to Chapter 6 , “Digital Control Troubleshooting.”

Troubleshooting Systems with Multiple Peripherals

Connect any other system peripherals (but not a controller) to the analyzer one at a time
and check their functionality. Any problems observed are in the peripherals, cables, or are
address problems (see above).

Troubleshooting Systems with Controllers

Passing the preceding checks indicates that the analyzer's peripheral functions are
normal. Therefore, if the analyzer has not been operating properly with an external
controller, check the following:

¢ The GPIB interface hardware is incorrectly installed or not operational.
¢ The programming syntax is incorrect. (Refer to your analyzer’s programmer's guide.)

If the analyzer appears to be operating unexpectedly but has not completely failed, go to
“Step 4. Faulty Group Isolation” on page 4-10.
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Step 4. Faulty Group Isolation

Use the following procedures only if you have read the previous sections in this chapter
and you think the problem is in the analyzer. These are simple procedures to verify the
four functional groups in sequence, and determine which group is faulty.

The four functional groups are:

e power supplies
e digital control
® source

® receiver

Descriptions of these groups are provided in Chapter 12 , “Theory of Operation.”

The checks in the following pages must be performed in the order presented. If one of the
procedures fails, it is an indication that the problem is in the functional group checked. Go
to the troubleshooting information for the indicated group, to isolate the problem to the

defective assembly.

Figure 4-2 illustrates the troubleshooting organization.

Figure 4-2 Troubleshooting Organization

TEST PORT
FREQUENCY
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Power Supply

Check the Rear Panel LEDs

Switch on the analyzer. Notice the condition of the two LEDs on the A15 preregulator at
rear of the analyzer. (See Figure 4-3.)

¢ The upper (red) LED should be off.
¢ The lower (green) LED should be on.

Figure 4-3 Al5 Preregulator LEDs
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LINE VOLTAGE
SELECTOR SWITCH
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Check the A8 Post Regulator LEDs

Remove the analyzer's top cover. Switch on the power. Inspect the green LEDs along the
top edge of the A8 post-regulator assembly.

e All green LEDs should be on.
¢ The fan should be audible.
In case of difficulty, refer to Chapter 5 , “Power Supply Troubleshooting.”
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Digital Control

Observe the Power Up Sequence

Switch the analyzer power off, then on. The following should take place within a few
seconds:

¢ On the front panel, observe the following:

1. All eight amber LEDs illuminate.
2. 8753ES Only: the Port 2 LED illuminates.

3. The amber LEDs go off after a few seconds, except the Chan 1 LED.
8753ES Only: the Port 2 LED goes off and the Port 1 LED illuminates. (See Figure
4-4.)

¢ The display should come up bright with no irregularity in colors.

¢ After an initial pattern, five red LEDs on the A9 CPU board should remain off. They
can be observed through a small opening in the rear panel.

If the power up sequence does not occur as described, or if there are problems using the
front panel keys, refer to Chapter 6 , “Digital Control Troubleshooting.”

Figure 4-4 Front Panel Power Up Sequence
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Verify Internal Tests Passed

1. Press (Preset ) (System) SERVICE MENU TESTS INTERNAL TESTS
EXECUTE TEST. The display should indicate:

TEST

0 ALL INT PASS

¢ If your display shows the above message, go to step 2. Otherwise, continue with this
step.

e If phase lock error messages are present, this test may stop without passing or
failing. In this case, continue with the next procedure to check the source.

¢ Ifyou have unexpected results, or if the analyzer indicates a specific test failure, that
internal test (and possibly others) have failed; the analyzer reports the first failure
detected. Refer to Chapter 6 , “Digital Control Troubleshooting.”

e If the analyzer indicates failure but does not identify the test, press (=) to search
for the failed test. Then refer to Chapter 6 , “Digital Control Troubleshooting.”
Likewise, if the response to front panel or GPIB commands is unexpected,
troubleshoot the digital control group.

2. Perform the analog bus test by pressing RETURN EXECUTE TEST .
e If this test fails, refer to Chapter 6 , “Digital Control Troubleshooting.”

e If this test passes, continue with the next procedure to check the source.

Chapter 4 4-13



Start Troubleshooting Here
Source

Source

Phase Lock Error Messages

The error messages listed below are usually indicative of a source failure or improper
instrument configuration. (Ensure that the R channel input is receiving at least —-35 dBm
power). Continue with this procedure.

NO IF FOUND: CHECK R INPUT LEVEL
The first IF was not detected during the pretune stage of phase lock.
NO PHASE LOCK: CHECK R INPUT LEVEL

The first IF was detected at the pretune stage but phase lock could not be acquired
thereafter.

PHASE LOCK LOST
Phase lock was acquired but then lost.
PHASE LOCK CAL FAILED

An internal phase lock calibration routine is automatically executed at power-on, when
pretune values drift, or when phase lock problems are detected. A problem spoiled a
calibration attempt.

POSSIBLE FALSE LOCK
The analyzer is achieving phase lock but possibly on the wrong harmonic comb tooth.
SWEEP TIME TOO FAST

The fractional-N and the digital IF circuits have lost synchronization.

Check Source Output Power

1.

Connect the equipment as shown in Figure 4-5. Be sure that any special accessories,
such as limiters, have been disconnected.
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Figure 4-5 Equipment Setup for Source Power Check

NETWORK ANALYZER
N

—

L
POWER METER
e =

Adapter
APC-7 to N (f)
(8753ES only)

”
il
] 1
Power Sensor Power Sensor
8481A 8482A
J

S

sa5119e

2. Zero and calibrate the power meter. Press on the analyzer to initialize the
instrument.

3. On the analyzer, press CW FREQ to output a CW 300 kHz

signal. The power meter should read approximately 0 dBm.

4. Press to change the CW frequency to 16 MHz. The output power should
remain approximately 0 dBm throughout the analyzer frequency range. Repeat this
step at 1 and 3 GHz. (For Option 006 include an additional check at 6 GHz.)

If any incorrect power levels are measured, refer to Chapter 7 , “Source Troubleshooting.”

No Oscilloscope or Power Meter? Try the ABUS

1. Monitor ABUS node 16 by pressing (Preset) (Start) (8300) (k/m) (Stop)
SERVICE MENU ANALOG BUS ON .

2. Press ANALOG IN Aux Input 1.

3. MORE REAL (Scale Ref) AUTOSCALE .
The display should resemble Figure 4-6.
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Figure 4-6 ABUS Node 16: 1 V/GHz
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If any of the above procedures provide unexpected results, or if error messages are present,

refer to Chapter 7 , “Source Troubleshooting.”
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Receiver (8753ES)

Observe the A and B Input Traces

1. Connect the equipment as shown in Figure 4-7. Be sure that any special accessories,
such as limiters, have been disconnected. (The through cable is part number 8120-4779
for 50Q analyzers and 8120-2408 for 75Q analyzers.)

Figure 4-7 Equipment Setup

NETWORK ANALYZER
L N

~— —

Port 1 Port 2

Cable 24 inch
sa5133e

2. Press (Preset ) (Meas) INPUT PORTS A TEST PORT 2 (Scale Ref ) AUTO SCALE .

3. Observe the measurement trace displayed by the A input. The trace should have about
the same flatness as the trace in Figure 4-8.

4. Press INPUT PORTS B TESTPORT1 .

5. Observe the measurement trace displayed by the B input. The trace should have about
the same flatness as the trace in Figure 4-8.
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Figure 4-8 Typical Measurement Trace
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If the source is working, but the A or B input traces appear to be in error, refer to
Chapter 8 , “Receiver Troubleshooting.”

The following symptoms may also indicate receiver failure.

Receiver Error Messages

¢ CAUTION: OVERLOAD ON INPUT A; POWER REDUCED
¢ CAUTION: OVERLOAD ON INPUT B; POWER REDUCED
¢ CAUTION: OVERLOAD ON INPUT R; POWER REDUCED

The error messages above indicate that you have exceeded approximately +14 dBm at one
of the test ports. The RF output power is automatically reduced to -85 dBm. The
annotation Pl appears in the left margin of the display to indicate that the power trip

function has been activated. When this occurs, press and enter a lower power
level. Press SOURCE PWR ON to switch on the power again.

Faulty Data

Any trace data that appears to be below the noise floor of the analyzer (-100 dBm) is
indicative of a receiver failure.
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Receiver (8753ET)

Required Equipment
Description HP/Agilent Part or Model Number
Short Part of 85032B Calibration Kit

Cable: 50Q, Type-N

8120-4781

Observe the A and B Input Traces

A Input

1. Connect the short to the Reflection port.

2. Press (Preset ) (Meas ) INPUT PORTS A (Scale Ref) AUTO SCALE SCALE/DIV

O GD.

3. Observe the measurement trace displayed by the A input. The trace should have about

the same flatness as the trace in Figur

B Input

e 4-9.

1. Disconnect the short from the Reflection port and connect the through cable between

the Reflection and Transmission ports.

2. Press (Meas) INPUT PORTS B .

3. Observe the measurement trace displayed by the B input. The trace should have about

the same flatness as the trace in Figur

e 4-10.
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Figure 4-9 A Input: Typical Measurement Trace
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Figure 4-10 B Input: Typical Measurement Trace
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If the source is working, but the A or B input traces appear to be in error, refer to
Chapter 8 , “Receiver Troubleshooting.”

The following symptoms may also indicate receiver failure.

Receiver Error Messages

¢ CAUTION: OVERLOAD ON INPUT A; POWER REDUCED
® CAUTION: OVERLOAD ON INPUT B; POWER REDUCED
® CAUTION: OVERLOAD ON INPUT R; POWER REDUCED

The error messages above indicate that you have exceeded approximately +14 dBm at one
of the test ports. The RF output power is automatically reduced to —20 dBm (or -85 dBm
for Option 004). The annotation Pl appears in the left margin of the display to indicate

that the power trip function has been activated. When this occurs, press and enter
a lower power level. Press SOURCE PWR ON to switch on the power again.

Faulty Data

Any trace data that appears to be below the noise floor of the analyzer (-100 dBm) is
indicative of a receiver failure.
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Accessories

If the analyzer has passed all of the previous checks but is still making incorrect
measurements, suspect the system accessories. Accessories such as RF or interconnect
cables, calibration or verification kit devices, limiters, and adapters can all induce system
problems.

Reconfigure the system as it is normally used and reconfirm the problem. Continue with
Chapter 9, “Accessories Troubleshooting.”

Accessories Error Messages

¢ POWER PROBE SHUT DOWN!

The biasing supplies to a front panel powered device (like a probe or millimeter module)
are shut down due to excessive current draw. Troubleshoot the device.
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Troubleshooting 8753ES Option 014

Figure 4-11 8753ES Option 014
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Description

pgélh

This section provides the service procedure for troubleshooting the 8753ES Option 014,
and is intended to be used as a guide in finding and fixing problems with the 8753ES
Option 014 only. For information on troubleshooting the standard instrument, refer to the
appropriate sections of this service guide.

The Option 014 troubleshooting guide is divided into sections called “Symptoms.” Each
symptom corresponds to a possible problem experienced during the operation of the
analyzer in the standard mode of operation.

Chapter 4
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NOTE When servicing the 8573ES Option 014, configure the instrument in the
standard mode. Refer to Figure 4-12, “Standard Mode Jumper
Configuration.” In this configuration all of the standard self-tests and
performance tests are the same as the standard 8753ES.

Required Equipment and Tools

Description HP/Agilent Part or Model Number

TORX T-10 Screwdriver

Torque Wrench 5/16 inch? 8710-1765
Calibration Kit: 7mm 85031B
RF Cable: APC-7, 24-inch (610mm) 8120-4779

a. The torque is 8 inch pounds.

Figure 4-12 Standard Mode Jumper Configuration
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Setup

1. Press (Preset).
2. Connect the RF cable between PORT 1 and PORT 2.

Measurements

Perform the following measurements. Observe the response and make note of any
irregularities or degraded response in the frequency response. Refer to Figure 4-13, Figure
4-14, and Figure 4-15 for examples of different responses. Complete all of the steps listed.
If a problem occurs, match the measurement (S11, S21, S12, S22) where the problem was
displayed, to the symptom that closest describes the problem. For information on how to
make measurements, refer to your analyzer’s user’s guide.

Measure the S21 response by pressing Trans: FWD S21 (B/R) .
Measure the S12 response by pressing Trans: REV S12 (A/R) .
Disconnect the cable from PORT 2.

Connect a short to the end of the test port cable.

Measure the S11 response by pressing Refl: FWD S11 (A/R) .
Disconnect the cable from PORT 1.

Connect the cable to PORT 2.

Measure the S22 response by pressing Refl: REV S22 (B/R) .

® N e ook W
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Symptom Example Plots

The following are examples of S21, S12, S11 and S22 measurements. Figure 4-13,
“Example of a Good Measurement,” shows what good S21 and S11 measurements would
look like. (These are only examples. The signal that you see may vary with your
instrument.) Figure 4-14, “Example of a Power Hole,” and Figure 4-15, “Example of
Frequency Roll Off,” are examples of what an irregular or a degraded signal might look
like. These plots are intended to be used only as examples for troubleshooting. Symptoms
one through four include sample plots of what irregular or degraded signals may look like
for the different S-parameter measurements described in the symptom.

CAUTION If problems are experienced and replacement parts are required, refer to
Chapter 13, “Replaceable Parts.” It is recommended that all service be done
by qualified Agilent Technologies service personnel.

Figure 4-13 Example of a Good Measurement
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Figure 4-14 Example of a Power Hole
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Figure 4-15 Example of Frequency Roll Off
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Symptoms

The following symptoms use the S22, S21, S12 and S11 test response as a guide for
troubleshooting the 8753ES Option 014.

Symptom 1

Degraded or irregular response in the S11 and S21 measurement. No problems in the S22
or S12 response mode. Refer to Figure 4-16.

1. Check the jumper cable between PORT 1 SWITCH and PORT 1 COUPLER ports. If the
jumper is damaged, replace it. If no damage can be found on the jumper, take a look at
the SWITCH and COUPLER ports on the front panel. Inspect for damage to the ports.
Look for damage to the center conductor (bent pin) or damaged threads on either port.
Replace any damaged ports.

2. If no problems are found during inspection of the ports, reconnect the jumper from
PORT 1 SWITCH port to the PORT 1 COUPLER port. Make sure that the jumper is
connected correctly. Improper connections will cause power holes in the frequency

response.

3. If the problem still persists, check the internal cables located in the RF test deck area.
Refer to Figure 13-6 on page 13-17 for cable locations.

Figure 4-16 Example Symptom One
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Degraded or irregular response in the S11 and S12 measurement. No problems in the S22
or S21 response mode. Refer to Figure 4-17.

1. Check the jumper cable between the PORT 1 A IN and the PORT 1 A OUT ports. If the
jumper is damaged, replace it. If no damage can be found on the jumper, take a look at
the SWITCH and COUPLER ports on the front panel. Inspect for damage to the ports.
Look for damage to the center conductor (bent pin) or damaged threads on either port.
Replace any damaged ports.

2. If no problems are found during inspection of the ports, reconnect the jumper between
the PORT 1 A IN and the PORT 1 A OUT port. Make sure that the jumper is connected
correctly. Improper connections will cause power holes in the frequency response.

3. If the problem still persists, check the internal cables located in the RF test deck area.
Refer to Figure 13-6 on page 13-17 for cable locations.

Figure 4-17 Example Symptom Two
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Symptom 3

Degraded or irregular response in the S22 and S12 measurement. No problems in the S11
or S21 response mode. Refer to Figure 4-18.

1.

Check the jumper cable between the PORT 2 SWITCH and the PORT 2 COUPLER
ports. If the jumper is damaged, replace it. If no damage can be found on the jumper,
take a look at the SWITCH and COUPLER ports on the front panel. Inspect for damage
to the ports. Look for damage to the center conductor (bent pin) or damaged threads on
either port. Replace any damaged ports.

. If no problems are found during inspection of the ports, reconnect the jumper between

the PORT 2 SWITCH and the PORT 2 COUPLER port. Make sure that the jumper is
connected correctly. Improper connections will cause power holes in the frequency
response.

. If the problem still persists, check the internal cables located in the RF test deck area.

Refer to Figure 13-6 on page 13-17 for cable locations.

Figure 4-18 Example Symptom Three

7 Maw 1295 12:51: 42

CHL 542 log MAB 20 dB~ REF O dB
SYIMP 3]
Hld
CHL START -0Z0 000 MH=z STOP & 00O0.000 000 MHz
CHz Ss2 log MABG 10 dB~ REF O dBE

SHORT| OW FORT 2

O LN A L AN
I WA VAV A
APAY
r
/
CH2 START .0Z0 000 MHz STOP & 000.000 000 MHz

4-30 Chapter4



Symptom 4

Start Troubleshooting Here
Troubleshooting 8753ES Option 014

Degraded or irregular response in the S22 and S21 measurement. No problems in the S11
or S12 response mode. Refer to Figure 4-19.

1. Check the jumper cable between the PORT 2 B IN and the PORT 2 B OUT ports. If the
jumper is damaged, replace it. If no damage can be found on the jumper, take a look at
the SWITCH and COUPLER ports on the front panel. Inspect for damage to the ports.
Look for damage to the center conductor (bent pin) or damaged threads on either port.
Replace any damaged ports.

2. If no problems are found during inspection of the ports, reconnect the jumper between
the PORT 2 B IN and the PORT 2 B OUT port. Make sure that the jumper is connected

correctly. Improper connections will cause power holes in the frequency response.

3. If the problem still persists, check the internal cables located in the RF test deck area.
Refer to Figure 13-1 on page 13-6 for cable locations.

Figure 4-19 Example Symptom Four
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Symptom 5
Degraded or irregular response in all parameters.

1. Check the jumper cable between the RF IN and the RF OUT ports. If the jumper is
damaged, replace it. If no damage can be found on the jumper, take a look at the
SWITCH and COUPLER ports on the front panel. Inspect for damage to the ports. Look
for damage to the center conductor (bent pin) or damaged threads on either port.
Replace any damaged ports.

2. If no problems are found during inspection of the ports, reconnect the jumper between
the RF IN and the RF OUT port. Make sure that the jumper is connected correctly.
Improper connections will cause power holes in the frequency response.

3. If the problem still persists, check the internal cables located in the RF test deck area.
Refer to Figure 13-6 on page 13-17 for cable locations.
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Power Supply Troubleshooting

Power Supply Troubleshooting

Use this procedure only if you have read Chapter 4 , “Start Troubleshooting Here.” Follow
the procedures in the order given, unless:

e an error message appears on the display; refer to “Error Messages” on page 5-17.
¢ the fan is not working; refer to “Fan Troubleshooting” on page 5-19.

The power supply group assemblies consist of the following:

¢ A8 post regulator

e A1l5 preregulator

All assemblies, however, are related to the power supply group because power is supplied
to each assembly.
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Assembly Replacement Sequence

The following steps show the sequence to replace an assembly in an Agilent 8753ET/ES
network analyzer.

1. Identify the faulty group. Refer to Chapter 4 , “Start Troubleshooting Here.” Follow up
with the appropriate troubleshooting chapter that identifies the faulty assembly.

2. Order a replacement assembly. Refer to Chapter 13 , “Replaceable Parts.”

3. Replace the faulty assembly and determine what adjustments are necessary. Refer to
Chapter 14 , “Assembly Replacement and Post-Repair Procedures.”

4. Perform the necessary adjustments. Refer to Chapter 3 , “Adjustments and Correction
Constants.”

5. Perform the necessary performance tests. Refer to Chapter 2 , “System Verification and
Performance Tests.”
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Simplified Block Diagram

Figure 5-1 shows the power supply group in simplified block diagram form. Refer to the
detailed block diagram of the power supply located at the end of this chapter to see voltage

lines and specific connector pin numbers.

Figure 5-1 Power Supply Group Simplified Block Diagram
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Start Here

Check the Green LED and Red LED on A15

Switch on the analyzer and look at the rear panel of the analyzer. Check the two power
supply diagnostic LEDs on the A15 preregulator casting by looking through the holes
located to the left of the line voltage selector switch. (See Figure 5-2.)

During normal operation, the bottom (green) LED is on and the top (red) LED is off. If
these LEDs are normal, then A15 is 95% verified. Continue to “Check the Green LEDs on
AS8”.

e Ifthe green LED is not on steadily, refer to “If the Green LED of the A15 Is Not ON
Steadily” on page 5-7.

e Ifthe red LED is on or flashing, refer to “If the Red LED of the A15 Is ON” on page 5-8.

Figure 5-2 Location of A15 Diagnostic LEDs
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Check the Green LEDs on A8

Remove the top cover of the analyzer and locate the A8 post regulator; use the location
diagram under the top cover if necessary. Check to see if the green LEDs on the top edge of
A8 are all on. There are nine green LEDs (one is not visible without removing the PC board
stabilizer).

e Ifall of the green LEDs on the top edge of A8 are on, there is a 95% confidence level that
the power supply is verified. To confirm the last 5% uncertainty of the power supply,
refer to “Measure the Post Regulator Voltages,” next.

e Ifany LED on the A8 post regulator is off or flashing, refer to “If the Green LEDs of the
A8 Are Not All ON” on page 5-13.
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Measure the Post Regulator Voltages

Measure the DC voltages on the test points of A8 with a voltmeter. Refer to Figure 5-3 for

test point locations and Table 5-3 for supply voltages and limits.

Figure 5-3 A8 Post Regulator Test Point Locations

+65V AGND +5VD

SDIS

—-15V —12.6VPP +15v —5VU

-5.2v +22V +6V

Jo o o3 oF

Table 5-1 A8 Post Regulator Test Point Voltages

sgb634d

TP Supply Range

1 +65 V (not used) +64.6 to +65.4

2 AGND n/a

3 +5 VD +4.9 to +5.3

4 SDIS n/a

5 -15V -14.4 to -15.6

6 —-12.6 VPP (probe power) -12.1t0-12.91

7 +15V +14.5 to +15.5

8 +5 VU +5.05 to +5.35

9 -52V -5.0to-54

10 +22V +21.3 to +22.7

11 +6V +5.8 to +6.2
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If the Green LED of the A15 Is Not ON Steadily

If the green LED is not on steadily, the line voltage is not enough to power the analyzer.

Check the Line Voltage, Selector Switch, and Fuse

Check the main power line cord, line fuse, line selector switch setting, and actual line
voltage to see that they are all correct. Figure 5-4 shows how to remove the line fuse, using
a small flat-blade screwdriver to pry out the fuse holder. Figure 5-2 shows the location of
the line voltage selector switch. Use a small flat-blade screwdriver to select the correct
switch position.

NOTE Refer to “8753ET/ES: Hardware, Preregulator” on page 13-55 for the correct
line fuse description and part number.

If the A15 green LED is still not on steadily, replace A15.

Figure 5-4 Removing the Line Fuse

SPARE FUSE

INSERT SCREWDRIVER,
PRY OPEN

qgb52d
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If the Red LED of the A15 Is ON

If the red LED is on or flashing, the power supply is shutting down. Use the following
procedures to determine which assembly is causing the problem.

Check the A8 Post Regulator

1. Switch off the analyzer.
2. Disconnect the cable A15W1 from the A8 post regulator. (See Figure 5-5.)
3. Switch on the analyzer and observe the red LED on A15.

e If the red LED goes out, the problem is probably the A8 post regulator. Continue to
“Verify the A15 Preregulator” on page 5-10 to first verify that the inputs to A8 are
correct.

e Ifthe red LED is still on, fuse F4 in the preregulator A15 may need to be replaced if
the line voltage selector switch was set to 120 V, and the instrument was connected
to a 220 V supply.

e Ifthe red LED is still on, the problem is probably the A15 preregulator, or one of the
assemblies obtaining power from it. Continue with “Check for a Faulty Assembly” on
page 5-11.
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Figure 5-5 Power Supply Cable Locations
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Verify the A15 Preregulator

Verify that the A15 preregulator is supplying the correct voltages to the A8 post regulator.
Use a voltmeter with a small probe to measure the output voltages of A15W1's plug. Refer

to Table 5-2 and Figure 5-6.

¢ Ifthe voltages are not within tolerance, replace A15.

¢ Ifthe voltages are within tolerance, A15 is verified. Continue to “Check for a Faulty

Assembly” on page 5-11.

Table 5-2 Output Voltages

Pin A15W1P1 A8J2 Al5
(Disconnected) (Connected) Preregulator
Voltages Voltages Label

1 N/C +68 to +76.2 N/C

2 +125 to +100 +68 to +76.2 +70V

3,4 +22.4 to +33.6 +17.0 to +18.4 +18V

5,6 —22.4 to -33.6 -17.0 to -18.4 -18V

7 N/C +7.4 to +8.0 N/C

8 +9.4 to +14 +7.4 to +8.0 +8V

9,10 -9.4 to-14 —6.7to 7.4 -8V

11 N/C +24.6 to +28.6 N/C

12 +32 to +48 +24.6 to +28.6 +25V

NOTE: The +5 VD supply must be loaded by one or more assemblies at all
times, or the other voltages will not be correct. It connects to the
motherboard connector A17J3 Pin 4.
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Figure 5-6 A15W1 Plug Detail
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Check for a Faulty Assembly

This procedure checks for a faulty assembly that might be shutting down the A15
preregulator via one of the following lines (also refer to Figure 5-1):

e A15W1 connecting to the A8 post regulator

e the +5VCPU line through the motherboard

¢ the +5VDIG line through the motherboard

Do the following:

1. Switch off the analyzer.

2. Ensure that A15W1 is reconnected to A8. (Refer to Figure 5-5.)

3. Remove or disconnect the assemblies listed in Table 5-3 one at a time and in the order
shown. The assemblies are sorted from most to least accessible. Table 5-3 also lists any
associated assemblies that are supplied by the assembly that is being removed. After

each assembly is removed or disconnected switch on the analyzer and observe the red
LED on A15.

CAUTION o Always switch off the analyzer before removing or disconnecting assemblies.

¢ When extensive disassembly is required, refer to Chapter 14 , “Assembly
Replacement and Post-Repair Procedures.”

e Refer to Chapter 13 , “Replaceable Parts,” to identify specific cables and
assemblies that are not shown in this chapter.

Chapter 5 5-11



Power Supply Troubleshooting
If the Red LED of the A151s ON

e Ifthe red LED goes out, the particular assembly (or one receiving power from it) that
allows it to go out is faulty.

¢ Ifthe red LED is still on after you have checked all of the assemblies listed in Table 5-3,
continue to “Check the Operating Temperature” on page 5-12.

Table 5-3 Recommended Order for Removal/Disconnection

Assembly To Removal or Disconnection Other Assemblies that Receive Power
Remove Method from the Removed Assembly
1. A19 Graphics Remove from Card Cage None
Processor Disconnect from W14 A18 Display
2. A14 Frac N Remove from Card Cage None
Digital
3. A9 CPU Disconnect W36 A20 Disk Drive

Remove from cardcage None
4. A16 Rear Panel | Disconnect W27 A25 Test Set Interface

None

5. A2 Front Panel | Disconnect W17 Al Front Panel Keyboard A18 Display
Interface

Check the Operating Temperature

The temperature sensing circuitry inside the A15 preregulator may be shutting down the
supply. Make sure the temperature of the open air operating environment does not exceed
55 °C (131 °F), and that the analyzer fan is operating.

e If the fan does not seem to be operating correctly, refer to “Fan Troubleshooting” on
page 5-19.
e If there does not appear to be a temperature problem, it is likely that A15 is faulty.

Inspect the Motherboard

If the red LED is still on after replacement or repair of A15, switch off the analyzer and
inspect the motherboard for solder bridges and other noticeable defects. Use an ohmmeter
to check for shorts. The +5 VD, +5 VCPU, or +5 VDSENSE lines may be bad. Refer to the
block diagram at the end of this chapter and troubleshoot these suspected power supply
lines on the A17 motherboard.
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If the Green LEDs of the A8 Are Not All ON

The green LEDs along the top edge of the A8 post regulator are normally on.

Flashing LEDs on A8 indicate that the shutdown circuitry on the A8 post regulator is
protecting power supplies from overcurrent conditions by repeatedly shutting them down.
This may be caused by supply loading on A8 or on any other assembly in the analyzer.

Remove A8, Maintain A15W1 Cable Connection

Switch off the analyzer.

Remove A8 from its motherboard connector, but keep the A15W1 cable connected to AS8.
Remove the display power cable.

Short ASTP2 (AGND) (see Figure 5-3 on page 5-6) to chassis ground with a clip lead.
Switch on the analyzer and observe the green LEDs on AS.

A

¢ Ifany green LEDs other than +5 VD are still off or flashing, continue to “Check the
A8 Fuses and Voltages” on page 5-13.

e Ifall LEDs are now on steadily except for the +5 VD LED, the A15 preregulator and
A8 post regulator are working properly and the trouble is excessive loading
somewhere after the motherboard connections at A8. Continue to “Remove the
Assemblies” on page 5-13.

Check the A8 Fuses and Voltages

Check the fuses along the top edge of A8. If any A8 fuse has burned out, replace it. If it
burns out again when power is applied to the analyzer, A8 or A15 is faulty. Determine
which assembly has failed as follows.

1. Remove the A15W1 cable at A8. (See Figure 5-5 on page 5-9.)

2. Measure the voltages at A15W1P1 (see Figure 5-6 on page 5-11) with a voltmeter
having a small probe.

3. Compare the measured voltages with those in Table 5-2 on page 5-10.

e Ifthe voltages are within tolerance, replace AS8.
e Ifthe voltages are not within tolerance, replace A15.

If the green LEDs are now on, the A15 preregulator and A8 post regulator are working
properly and the trouble is excessive loading somewhere after the motherboard
connections at A8. Continue to “Remove the Assemblies,” next.

Remove the Assemblies

1. Switch off the analyzer.
2. Install A8. Remove the jumper from A8TP2 (AGND) to chassis ground.
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3. Remove or disconnect all the assemblies listed below. (See Figure 5-5 on page 5-9.)
Always switch off the analyzer before removing or disconnecting an assembly.

A9 CPU
A10 digital IF
A11 phase lock
A12 reference
A13 fractional-N analog
A14 fractional-N digital
A19 graphics processor
4. Switch on the analyzer and observe the green LEDs on AS8.

e Ifany of the green LEDs are off or flashing, it is not likely that any of the assemblies
listed above is causing the problem. Continue to “Briefly Disable the Shutdown
Circuitry” on page 5-14.

e If all green LEDs are now on, one or more of the above assemblies may be faulty.
Continue to the next step.

5. Switch off the analyzer.
6. Reconnect W14 and W20 to A19.

7. Reinstall each assembly one at a time. Switch on the analyzer after each assembly is
installed. The assembly that causes the green LEDs to go off or flash could be faulty.

NOTE It is possible, however, that this condition is caused by the A8 post regulator
not supplying enough current. To check this, reinstall the assemblies in a
different order to change the loading. If the same assembly appears to be
faulty, replace that assembly. If a different assembly appears faulty, A8 is
most likely faulty (unless both of the other assemblies are faulty).

Briefly Disable the Shutdown Circuitry

In this step, you shutdown the protective circuitry for a short time, and the supplies are
forced on (including shorted supplies) with a 100% duty cycle.

CAUTION Damage to components or to circuit traces may occur if A8TP4 (SDIS) is
shorted to chassis ground for more than a few seconds while supplies are
shorted.

1. Switch off the analyzer.
2. Connect A8TP4 (SDIS) to chassis ground with a jumper wire.

3. Switch on the analyzer and note the signal mnemonics and test points of any LEDs that
are off. Immediately remove the jumper wire.
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4. Refer to the block diagram at the end of this chapter and do the following:

¢ Note the mnemonics of any additional signals that may connect to any A8 test point
that showed a fault in the previous step.

¢ Cross-reference all assemblies that use the power supplies whose A8 LEDs went out
when A8TP4 (SDIS) was connected to chassis ground.

e Make a list of these assemblies.

¢ Delete the following assemblies from your list as they have already been verified
earlier in this section.

A10 digital IF

A11 phase lock

A12 reference

A13 fractional-N analog

A14 fractional-N digital

A19 graphics processor
5. Switch off the analyzer.

6. Of those assemblies that are left on the list, remove or disconnect them from the
analyzer one at a time. Table 5-4 shows the best order in which to remove them, sorting
them from most to least accessible. Table 5-4 also lists any associated assemblies that
are supplied by the assembly that is being removed. After each assembly is removed or
disconnected, switch on the analyzer and observe the LEDs.

CAUTION

e Always switch off the analyzer before removing or disconnecting assemblies.

¢ When extensive disassembly is required, refer to Chapter 14 , “Assembly
Replacement and Post-Repair Procedures.”

e Refer to Chapter 13 , “Replaceable Parts,” to identify specific cables and
assemblies that are not shown in this chapter.

e If all the LEDs light, the assembly (or one receiving power from it) that allows them to
light is faulty.

e If the LEDs are still not on steadily, continue to “Inspect the Motherboard” on
page 5-16.
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Table 5-4 Recommended Order for Removal/Disconnection

Assembly to Remove Removal or Disconnection Other Assemblies that Receive Power
Method from the Removed Assembly

1. A3 Source Remove from Card Cage None

2. A7 Pulse Generator Remove from Card Cage None

3. A4 R Sampler Remove from Card Cage None

4. A5 A Sampler Remove from Card Cage None

5. A6 B Sampler Remove from Card Cage None

6. A9 CPU Disconnect W35 and W36 A20 Disk Drive

7. A2 Front Panel Interface Disconnect W17 A1l Front Panel Keyboard

8. A16 Rear Panel Interface Disconnect W27 A25 Test Set Interface
A24 Transfer Switch (8753ES only)
A23 LED Front Panel

Inspect the Motherboard

Inspect the A17 motherboard for solder bridges and shorted traces. In particular, inspect
the traces that carry the supplies whose LEDs faulted when A8TP4 (SDIS) was grounded

earlier.
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Error Messages

Three error messages are associated with the power supplies functional group. They are
shown here.

POWER SUPPLY SHUT DOWN!

One or more supplies on the A8 post regulator assembly is shut down due to one of the
following conditions: overcurrent, overvoltage, or undervoltage. Refer to “If the Red
LED of the A15 Is ON” on page 5-8.

POWER SUPPLY HOT

The temperature sensors on the A8 post regulator assembly detect an overtemperature
condition. The regulated power supplies on A8 have been shut down.

Check the temperature of the operating environment; it should not be greater than
+55 °C (131 °F). The fan should be operating and there should be at least 15 cm (6 in)
spacing behind and all around the analyzer to allow for proper ventilation.

PROBE POWER SHUT DOWN'!

The front panel RF probe biasing supplies are shut down due to excessive current draw.
These supplies are +15 VPP and -12.6 VPP, both supplied by the A8 post regulator.
+15 VPP is derived from the +15 V supply. —-12.6 VPP is derived from the -12.6 V

supply.

Refer to Figure 5-7 and carefully measure the power supply voltages at the front panel
RF probe connectors.

Figure 5-7 Front Panel Probe Power Connector Voltages
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e If the correct voltages are present, troubleshoot the probe.

e If the voltages are not present, check the +15 V and -12.6 V green LEDs on AS.

— Ifthe LEDs are on, there is an open between the A8 assembly and the front panel
probe power connectors. Put A8 onto an extender board and measure the voltages at

the following pins:
A8P2 pins 6 and 36 -12.6 volts
A8P2 pins 4 and 34 +15 volts

— If the LEDs are off, continue with “Check the Fuses and Isolate A8.”

Check the Fuses and Isolate A8

Check the fuses associated with each of these supplies near the A8 test points. If these
fuses keep burning out, a short exists. Try isolating A8 by removing it from the
motherboard connector, but keeping the cable A15W1 connected to A8J2. Connect a
jumper wire from A8TP2 to chassis ground. If either the +15 V or —12.6 V fuse blows, or the
associated green LEDs do not light, replace AS8.

If the +15 V and —12.6 V green LEDs light, troubleshoot for a short between the
motherboard connector pins XA8P2 pins 6 and 36 (-12.6 V) and the front panel probe
power connectors. Also check between motherboard connector pins XA8P2 pins 4 and 34
(+15 V) and the front panel probe power connectors.
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Fan Troubleshooting

Fan Speeds

The fan speed varies depending upon temperature. It is normal for the fan to be at high
speed when the analyzer is just switched on, and then change to low speed when the
analyzer is cooled.

Check the Fan Voltages

If the fan is dead, refer to the A8 post regulator block diagram at the end of this chapter.
The fan is driven by the +18 V and —18 V supplies coming from the A15 preregulator.
Neither of these supplies is fused.

The -18 V supply is regulated on A8 in the fan drive block, and remains constant at
approximately —14 volts. It connects to the A17 motherboard via pin 32 of the ASP1
connector.

The +18 V supply is regulated on A8 but changes the voltage to the fan, depending on
airflow and temperature information. Its voltage ranges from approximately —1.0 volts to
+14.7 volts, and connects to the A17 motherboard via pin 31 of the A8P1 connector.

Measure the voltages of these supplies while using an extender board to allow access to the
PC board connector, ASP1.

Short ASTP3 to Ground

If there is no voltage at A8P1 pins 31 and 32, switch off the analyzer. Remove A8 from its
motherboard connector (or extender board) but keep the cable A15W1 connected to AS8.
(See Figure 5-5 on page 5-9.) Connect a jumper wire between AS8TP3 and chassis ground.
Switch on the analyzer.

e If all the green LEDs on the top edge of A8 light (except +5 VD), replace the fan.

e Ifother green LEDs on A8 do not light, refer to “If the Green LEDs of the A8 Are Not All
ON” on page 5-13.
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Intermittent Problems

Preset states that appear spontaneously (without pressing (Preset )) typically signal a
power supply or A9 CPU problem. Since the A9 CPU assembly is the easiest to substitute,
do so. If the problem ceases, replace the A9. If the problem continues, replace the A15
preregulator assembly.
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Digital Control Troubleshooting
Use this procedure only if you have read Chapter 4 , “Start Troubleshooting Here.”
The digital control group assemblies consist of the following:
e CPU
— A9
¢ Display
— A2, A18, A19, A27
¢ Front Panel
— Al, A2
e Digital IF
— Al0
¢ Rear Panel Interface
— Al6

Begin with “CPU Troubleshooting (A9)” on page 6-5, then proceed to the assembly that you
suspect has a problem. If you suspect an GPIB interface problem, refer to “GPIB Failures”
on page 6-19.

6-2 Chapter6



Digital Control Troubleshooting

Digital Control Group Block Diagram
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Assembly Replacement Sequence

The following steps show the sequence to replace an assembly in an Agilent 8753ET/ES
network analyzer.

1. Identify the faulty group. Refer to Chapter 4 , “Start Troubleshooting Here.” Follow up
with the appropriate troubleshooting chapter that identifies the faulty assembly.

2. Order a replacement assembly. Refer to Chapter 13 , “Replaceable Parts.”

3. Replace the faulty assembly and determine what adjustments are necessary. Refer to
Chapter 14 , “Assembly Replacement and Post-Repair Procedures.”

4. Perform the necessary adjustments. Refer to Chapter 3 , “Adjustments and Correction
Constants.”

5. Perform the necessary performance tests. Refer to Chapter 2 , “System Verification and
Performance Tests.”
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CPU Troubleshooting (A9)

A9 CC Switch Positions

The A9 CC switch must be in the NORMAL position for these procedures. This is the
position for normal operating conditions. To move the switch to the NORMAL position, do
the following:

1.
2.

. Remove the two corner bumpers from the bottom of the instrument with a T-15 TORX

NS otk

Remove the power line cord from the analyzer.

Set the analyzer on its side.

screwdriver.

Loosen the captive screw on the bottom cover's back edge.

Slide the cover toward the rear of the instrument.

Move the switch to the NORMAL position as shown in Figure 6-2.

Replace the bottom cover and power cord.

Figure 6-2 Switch Positions on the A9 CPU

A9 CPU Assembly
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Checking A9 CPU Red LED Patterns

The A9 CPU has five red LEDs that can be viewed through a small opening in the rear
panel of the analyzer. (See Figure 6-3.) Four LEDs are easily viewable. The fifth LED must
be viewed by looking to the left at an angle.

1. Cycle the power while observing five red LEDs

Cycle the power on the analyzer and observe the five red LEDs. After an initial pattern,
the five red LEDs on the A9 CPU board should remain off.

e Ifthe LEDs remained off, then proceed to the assembly that you suspect has a
problem.

e Ifthe LEDs did not remain off, switch off the power and remove the bottom cover for
further troubleshooting.

Figure 6-3 CPU LED Window on Rear Panel

!

00 066
90 (==

sg651e

2. Cycle the power while observing all eight red LEDs

With the analyzer positioned bottom up, cycle the power and observe the eight red
LEDs while looking from the front of the instrument.

NOTE If firmware did not load, a red LED on the CPU board will be flashing. Refer
to “Loading Firmware” on page 3-36.

3. Evaluate results

e [feither of the following LED patterns remain, go to “Display Troubleshooting (A2,
A18, A19, A27)” on page 6-7. (¥ = LED is on.)

X % % 0 * % % 0
X % % 0 * % 0 %

(front of instrument )

e If any other LED patterns remain, replace the A9 CPU after verifying the power
supply.
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Display Troubleshooting (A2, A18, A19, A27)

This section contains the following information:

e Evaluating your Display

Troubleshooting a Black Display

Evaluating Your Display

Switch the analyzer off, and then on. The display should be bright with the annotation
legible and intelligible. There are four criteria against which your display is measured:

¢ Background Lamp Intensity

¢ Green, Red or Blue Stuck Pixels
¢ Dark Stuck Pixels

e Newtons Rings

Evaluate the display as follows:

e Ifeither the A18 LCD, A19 GSP, A9 CPU or A27 backlight inverter assemblies are

Troubleshooting a White Display

Troubleshooting a Display with Color Problems

replaced, perform a visual inspection of the display.

e Ifit appears that there is a problem with the display, refer to the troubleshooting

information that follows.

e Ifthe new display appears dim or doesn't light, see “Backlight Intensity Check,” next.

Backlight Intensity Check
Required Equipment and Tools

Description HP/Agilent Part or Model Number
Photometer Tektronix J16

Probe Tektronix J6503

Light Occluder Tektronix 016-0305-00

Antistatic Wrist Strap Cord 9300-0980

Antistatic Wrist Strap 9300-1367

Static-control Table Mat and Ground Wire 9300-0797

Analyzer warm-up time: 30 minutes. Photometer warm-up time: 30 minutes.
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NOTE This procedure should be performed with a photometer and only by qualified
personnel.

1. Press MORE ADJUST DISPLAY INTENSITY to set the
display intensity at 100%.

2. Press SERVICE MENU TESTS EXECUTE TEST CONTINUE
to set a white screen test pattern on the display.

3. Set the photometer probe to NORMAL. Turn on power to the photometer and allow
30 minutes of warmup time. Zero the photometer according to the manufacturer's
instructions.

4. Center the photometer on the analyzer display as shown in Figure 6-4.

Figure 6-4 Backlight Intensity Check Setup
NE TWORK ANALYZER

ol oo 0000
O oo 0000
2 |00 oo 0000
O | 00 oooooo
O
O 00O o
S| oo 000
g|oo o
)
[ ] ®
I o
[ —
ooooo oo
PHOTOMETER PHOTOMETER
PROBE
sgB32e
NOTE The intensity levels are read with a display bezel installed.

5. If the photometer registers less than 50 Nits, the display backlight lamp is bad. Refer to
the Chapter 14 , “Assembly Replacement and Post-Repair Procedures,” for information
on display lamp replacement.
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Red, Green, or Blue Pixels Specifications

Red, green, or blue “stuck on” pixels may appear against a black background. To test for
these dots, press SERVICE MENU TESTS EXECUTE TEST
CONTINUE .

In a properly working display, the following will not occur:

— complete rows or columns of stuck pixels

— more than 5 stuck pixels (not to exceed a maximum of 2 red or blue, and 3 green)
— 2 or more consecutive stuck pixels

— stuck pixels less than 6.5 mm apart

Dark Pixels Specifications

Dark “stuck on” pixels may appear against a white background. To test for these dots,
press SERVICE MENU TESTS EXECUTE TEST CONTINUE .

In a properly working display, the following will not occur:
— more than 12 stuck pixels (not to exceed a maximum of 7 red, green, or blue)
— more than one occurrence of 2 consecutive stuck pixels

— stuck pixels less than 6.5 mm apart

Newton's Rings

To check for the patterns known as Newton's Rings, change the display to white by
pressing the following keys:

Press SERVICE MENU TESTS EXECUTE TEST CONTINUE .

Figure 6-5 illustrates acceptable and non-acceptable examples of Newtons Rings.
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Figure 6-5 Newtons Rings

3 Rings
Acceptable

N

4 Rings
Unacceptable

sb6123d

Troubleshooting a White Display

If the display is white, the A27 back light inverter is functioning properly. Connect a VGA
monitor to the analyzer.

e Ifthe image on the external monitor is normal, then suspect A2, A18, or the front panel
cabling.

¢ Ifthe image on the external monitor is bad, suspect the A19 GSP or cable W20 (CPU to
motherboard).

Troubleshooting a Black Display

1. Remove the front panel with the exception of leaving cable W17 (A2 to motherboard)
connected.

2. Press while checking to see if there is a flash of light.

e Ifthe light does not flash, suspect the front panel cabling, the display lamp, or the
A27 inverter.
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Troubleshooting a Display with Color Problems

1. Press ADJUST DISPLAY DEFAULT COLORS . If this does not correct the
color problems, continue with the next step.

2. Run display service test 74 as described in “Test Patterns” on page 10-14. Confirm that
there are four intensities for each color.

e Ifthe test passes, then continue.
e If the test fails, then suspect the front panel cabling, A2, A19, or A18.

3. Connect a VGA monitor to the analyzer.

e If the image on the external monitor has the same color problems, then replace the
A19 GSP.

e If the image on the external monitor is acceptable, then there must be a missing
color bit. Suspect the front panel cabling, A2, A19, or A18.

Chapter 6 6-11



Digital Control Troubleshooting
Front Panel Troubleshooting (A1, A2)

Front Panel Troubleshooting (A1, A2)

Check Front Panel LEDs After Preset
1. Press on the analyzer.

2. Observe that all front panel LEDs turn on and, within five seconds after releasing
(Preset ), all but the Chan1 and Port 1 LED turns off. Refer to Figure 6-6.

e If all the front panel LEDs either stay on or off, there is a control problem between
A9 and A1/A2. See “Inspect Cables” on page 6-15.

e If, at the end of the turn on sequence, the Chan 1 LED is not on and all GPIB status
LEDs are not off, continue with “Identify the Stuck Key” on page 6-13.

e If you suspect that one or more LEDs have burned out, replace the Al keypad
assembly.

NOTE Port 1 and Port 2 LED problems may be caused by the malfunction of the A23
LED board or the A24 transfer switch.

Figure 6-6 Preset Sequence

Messages Appear In Sequence llluminates During and
INITIALIZING INSTRUMENT, PLEASE WAIT| After Preset or Power Up
SELF TEST PASSED]|

llluminates = 4 Seconds

Parameters Appear After Preset During Preset or Power Up
*CH1, Sq1 or RFL, log MAG, 10 dB, REF 0dB
¢ Start 30 kHz, Stop 3 GHz (frequencies depend

on model and options)

jab%
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Identify the Stuck Key

Match the front panel LED pattern with the patterns in Table 6-1. The LED pattern
identifies the stuck key. Free the stuck key or replace the front panel part causing the
problem. (The Chan 3 and Chan 4 LEDs are not used. % = LED is on. The footswitch is an
accessory that can be set up through a rear panel port.)

Table 6-1 Front Panel Key Codes

Decimal LED Pattern Key
Number
Chan1 | Chan2 R L T S

0

1 * @

2 *

3 * * &)

4 *
5 * *

6 * *

7 * * * =)

8 *

9 * *

10 * *

11 * * *

12 * *

13 * * *

14 * * * -

15 * * * * o)

16 * Footswitch
17 * * @

18 * *
19 * * *
20 * *
21 * * * Seq
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Table 6-1 Front Panel Key Codes

Decimal LED Pattern Key
Number
Chan1 | Chan2 R L
22 * *
23 * *
24 * * @
25 * *
26 * *
27 * *
28 * * *
29 * * *
30 * * * (CSweep Setup )
31 Not Used
32 *
33 *
34 *
35 * Avg
36 * * ((Marker Search )
37 * *
38 * *
39 Not Used
40 * *
41 * *
42 * *
43 * *
44 * * *
45 * * *
46 * * *
47 ¥* ¥* *
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Digital Control Troubleshooting
Front Panel Troubleshooting (A1, A2)

Decimal LED Pattern Key
Number
Chan1 | Chan2 R L S
48 * * softkey 1
49 * * * softkey 2
50 * * softkey 3
51 * * * softkey 4
52 * * * softkey 5
53 * * * * softkey 6
54 * * * softkey 7
55 * * * * softkey 8

Inspect Cables

Remove the front panel assembly and visually inspect the ribbon cable that connects the
front panel to the motherboard. Also, inspect the interconnecting ribbon cable between Al
and A2. Make sure the cables are properly connected. Replace any bad cables.

Test Using a Controller

If a controller is available, write a simple command to the analyzer. If the analyzer

successfully executes the command, the problem is either the A2 front panel interface or
W17 (A2 to motherboard ribbon cable) is faulty.
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Run the Internal Diagnostic Tests

The analyzer incorporates 20 internal diagnostic tests. Most tests can be run as part of one
or both major test sequences: all internal (test 0) and preset (test 1).

1. Press SERVICE MENU TESTS (0) EXECUTE TEST to perform all
INT tests.

2. Then press to see the results of the preset test. If either sequence fails, press

the (=) keys to find the first occurrence of a FAIL message for tests 2 through
20. See Table 6-2 for further troubleshooting information.
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Table 6-2 Internal Diagnostic Test with Commentary

Test Sequence? Probable Failed Assemblies®: Comments and Troubleshooting Hints

0 All Int —_ — : Executes tests 3-11, 13-16, 20.

1 Preset —- — : Executes tests 2-11, 14-16. Runs at power-on or preset.

2 ROM PAI A9: Repeats on fail; refer to “CPU Troubleshooting (A9)” on page 6-5
to replace ROM or A9.

3 CMOS RAM | PAI A9: Replace A9.

4 Main DRAM | PAI A9: Repeats on fail; replace A9.

5 DSP Wr/Rd | PAI A9: Replace A9.

6 DSP RAM PAI A9: Replace A9.

7 DSP ALU PAI A9: Replace A9.

8 DSP Intrpt PAI A9/A10: Remove A10, rerun test. If fail, replace A9. If pass, replace A10.

9 DIF Control | PAI A9/A10: Most likely A9 assembly.

10 DIF PAI A10/A9/A12: Check analog bus node 17 for 1 MHz. If correct, A12 is

Counter verified; suspect A10.

11 DSP PAI A10/A9: Most likely A10.

Control

12 Fr Pan —- A2/A1/A9: Run test 23. If fail, replace A2. If pass, problem is on bus

Wr/Rd between A9 and A2 or on A9 assembly.

13 Rear Panel | Al A16/A9: Disconnect A16, and check A9J2 pin 48 for 4 MHz clock signal.
If OK, replace A16. If not, replace A9.

14 Post-reg PAI A15/A8/Destination assembly: See Chapter 5 , “Power Supply
Troubleshooting.”

15 Frac-N PAI Al4: Replace Al4.

Cont

16 Sweep Trig | PAI A14,A10: Most likely A14.

17 ADC Lin —- A10: Replace A10.

18 ADC Ofs —- A10: Replace A10.

19 ABUS Test | —- A10: Replace A10.

20 FN Count Al A14/A13/A10: Most likely A14 or A13, as previous tests check A10. See

Chapter 7, “Source Troubleshooting.”

a. P = Part of “Preset” sequence; Al = part of “All Internal” sequence
b. In decreasing order of probability.

Chapter 6
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If the Fault Is Intermittent

Repeat Test Function

If the failure is intermittent, do the following:

1. Press SERVICE MENU TEST OPTIONS REPEAT ON to turn on the
repeat function.

2. Then press RETURN TESTS .

3. Select the test desired and press EXECUTE TEST .

4. Press any key to stop the function. The test repeat function is explained in Chapter 10 ,
“Service Key Menus and Error Messages.”
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GPIB Failures

If you have performed “Step 3. GPIB Systems Check” on page 4-8, and you suspect there is
an GPIB problem in the analyzer, perform the following test. It checks the internal
communication path between the A9 CPU and the A16 rear panel. It does not check the
GPIB paths external to the instrument.

Press SERVICE MENU TESTS EXECUTE TEST .
e If the analyzer fails the test, the problem is likely to be the A16 rear panel.

e Ifthe analyzer passes the test, it indicates that the A9 CPU can communicate with the
A16 rear panel with a 50% confidence level. There is a good chance that the A16 rear
panel is working. This is because internal bus lines have been tested between the A9
CPU and A16, and GPIB signal paths are not checked external to the analyzer.
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Source Troubleshooting

Use this procedure only if you have read Chapter 4 , “Start Troubleshooting Here.” This
chapter is divided into two troubleshooting procedures for the following problems:

¢ Incorrect power levels: Perform the “Power” troubleshooting checks on page 7-5.

e Phase lock error: Perform the “Phase Lock Error” troubleshooting checks on page 7-6.

The source group assemblies consist of the following:

A3 source

A4 sampler/mixer

A7 pulse generator

A11 phase lock

A12 reference

A13 fractional-N (analog)
A14 fractional-N (digital)
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Assembly Replacement Sequence

The following steps show the sequence to replace an assembly in an Agilent 8753ET/ES
network analyzer.

1. Identify the faulty group. Refer to Chapter 4 , “Start Troubleshooting Here.” Follow up
with the appropriate troubleshooting chapter that identifies the faulty assembly.

2. Order a replacement assembly. Refer to Chapter 13 , “Replaceable Parts.”

3. Replace the faulty assembly and determine what adjustments are necessary. Refer to
Chapter 14 , “Assembly Replacement and Post-Repair Procedures.”

4. Perform the necessary adjustments. Refer to Chapter 3 , “Adjustments and Correction
Constants.”

5. Perform the necessary performance tests. Refer to Chapter 2 , “System Verification and
Performance Tests.”
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Before You Start Troubleshooting

Make sure all of the assemblies are firmly seated. Also make sure that input R has a signal
of at least —35 dBm (about 0.01 Vp-p into 50 ohms) at all times to maintain phase lock.
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Power

If the analyzer output power levels are incorrect but no phase lock error is present,
perform the following checks in the order given.

For the following checks, make sure that the A9 switch is in the Alter position.

1. Source Default Correction Constants (Test 44)

To run this test, press (Preset ) (System) SERVICE MENU TESTS
EXECUTE TEST . When complete, DONE should appear on the analyzer display. Use a
power meter to verify that source power can be controlled and that the power level is
approximately correct. If the source passes these checks, proceed with step 2. However, if
FAIL appears on the analyzer display, or if the analyzer fails the checks, replace the source.

2. RF Output Power Correction Constants (Test 47)

Follow the instructions for this procedure given in “RF Output Power Correction Constants
(Test 47)” on page 3-11. The procedure is complete when DONE appears on the analyzer
display. Use a power meter to verify that power levels are now correct. If power levels are
not correct, or if the analyzer fails the routine, proceed with step 3, next.

3. Sampler Magnitude and Phase Correction Constants (Test 53)

Follow the instructions for this procedure given in “Sampler Magnitude and Phase
Correction Constants (Test 53)” on page 3-16. The procedure is complete when DONE
appears on the analyzer display. Next, repeat step 2, above. If the analyzer fails the routine
in step 2, replace the source.

If the analyzer fails the routine in step 3, replace the source.
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Phase Lock Error

Figure 7-1 Basic Phase Lock Error Troubleshooting Equipment Setup

(Use with Spectrum Analyzer)
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Troubleshooting tools include the assembly location diagram and phase lock diagnostic
tools. The assembly location diagram is on the underside of the instrument top cover. The
diagram shows major assembly locations and RF cable connections. The phase lock
diagnostic tools are explained in the “Source Group Troubleshooting Appendix” on

page 7-30 and should be used to troubleshoot phase lock problems. The equipment setup

shown in Figure 7-1 can be used throughout this chapter.

Phase Lock Loop Error Message Check

Phase lock error messages may appear as a result of incorrect pretune correction
constants. To check this possibility, perform the pretune correction constants routine.

The four phase lock error messages, listed below, are described in the “Source Group
Troubleshooting Appendix” on page 7-30.

¢ NO IF FOUND: CHECK R INPUT LEVEL

¢ NO PHASE LOCK: CHECK R INPUT LEVEL

® PHASE LOCK CAL FAILED

¢ PHASE LOCK LOST

7-6
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1. Make sure the A9 CC switch is in the ALTER position:

a. Remove the power line cord from the analyzer.
b. Set the analyzer on its side.

c. Remove the two corner bumpers from the bottom of the instrument with a T-15
TORX screwdriver.

d. Loosen the captive screw on the bottom cover's back edge.
e. Slide the cover toward the rear of the instrument.
f. Set the switch to the ALTER position as shown in Figure 7-2.

g. Replace the bottom cover, corner bumpers, and power cord.

Figure 7-2 Switch Positions on the A9 CPU

A9 CPU Assembly

5400
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Normal Mode Alter Mode Rocker Slide
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[oc]

5g6106e

2. Switch on the analyzer and press SERVICE MENU TESTS
EXECUTE TEST to generate new analog bus correction constants. Then press

SERVICE MENU TESTS EXECUTE TEST to generate default
pretune correction constants.

Press SERVICE MENU TESTS EXECUTE TEST YES to
generate new pretune correction constants.

3. Press and observe the analyzer display:

* No error message: set the A9 CC switch to the NORMAL position. Then refer to
“Post-Repair Procedures” on page 14-53 to verify operation.

¢ Error message visible: continue with “A4 Sampler/Mixer Check”.
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A4 Sampler/Mixer Check

The A4, A5, and A6 (R, A and B) sampler/mixers are similar in operation. Any sampler can
be used to phase lock the source. To eliminate the possibility of a faulty R sampler, follow
this procedure.

4. Remove the W8 cable (A11J1 to A4) from the R-channel sampler (A4) and connect it to
either the A-channel sampler (A5) or the B-channel sampler (A6). Refer to Figure 7-3.

Figure 7-3 Sampler/Mixer to Phase Lock Cable Connection Diagram

A1 A2 A13 AL

sg6116e

5. If the analyzer is an 8753ES, and you connected W8 to:

e A5, press Refl FWD: S11 (A/R)
e A6, press Refl REV: S22 (B/R)
6. If the analyzer is an 8753ET, and you connected W8 to:

e A5, press REFLECTION

e A6, connect a cable between the Reflection and Transmission test ports and press

TRANSMISSN .

7. Ignore the displayed trace, but check for phase lock error messages. If the phase lock
problem persists, the R-channel sampler is not the problem.

A3 Source and A1l Phase Lock Check

This procedure checks the source and part of the phase lock assembly. It opens the
phase-locked loop and exercises the source by varying the source output frequency with the
A11 pretune DAC.
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NOTE If the analyzer failed internal test 48, default pretune correction constants
were stored which may result in a constant offset of several MHz. Regardless,
continue with this procedure.

NOTE Use a spectrum analyzer for problems above 100 MHz.

1. Connect the oscilloscope or spectrum analyzer as shown in Figure 7-1. (Set the
oscilloscope input impedance to 50 ohms.)

2. Press (Preset ) (System ) SERVICE MENU SERVICE MODES SRC ADJUST MENU

SRC TUNE ON SRC TUNE FREQ to activate the source tune (SRC TUNE) service
mode.

3. Use the front panel knob or front panel keys to set the pretune frequency to 300 kHz,
30 MHz, and 40 MHz. Verify the signal frequency on the oscilloscope.

NOTE In SRC TUNE mode, the source output frequency changes in 1 to 2 MHz
increments and should be 1 to 6 MHz above the indicated output frequency.

4. Check for the frequencies indicated by Table 7-1.
Table 7-1 Output Frequency in SRC Tune Mode

Setting Observed Frequency
300 kHz 1.3 to 6.3 MHz

30 MHz 31 to 36 MHz

40 MHz 41 to 46 MHz

5. The signal observed on an oscilloscope should be as solid as the signal in Figure 7-4.

Figure 7-4 Waveform Integrity in SRC Tune Mode

-50.000 nsec 0.00000 eec 50.000 neec
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6. The signal observed on the spectrum analyzer will appear jittery as in Figure 7-5 (B),
not solid as in Figure 7-5 (A). This is because in SRC TUNE mode the output is not
phase locked.

Figure 7-5 Phase Locked Output Compared to Open Loop Output in SRC Tune
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7. Press to vary the power and check for corresponding level changes on the test
instrument. (A power change of 20 dB will change the voltage observed on the
oscilloscope by a factor of ten.)

8. Note the results of the frequency and power changes:

e Ifthe frequency and power output changes are correct, skip ahead to “A12 Reference
Check” on page 7-12.

e Ifthe frequency changes are not correct, continue with “YO Coil Drive Check with
Analog Bus” on page 7-11.

e If the power output changes are not correct, check analog bus node 3 by performing
the following steps:

a. Press SERVICE MENU ANALOG BUS ON
S PARAMETERS ANALOG IN Aux Input MORE REAL GD).

b. Press (G/n). The marker should read approximately 434 mU.
c. Press (G/n). The marker should read approximately 646 mU.
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YO Coil Drive Check with Analog Bus

NOTE If the analog bus is not functional, perform the “YO Coil Drive Check with
Oscilloscope” on page 7-11.

1. Press (Preset) (System) SERVICE MENU ANALOG BUS ON SERVICE MODES
SOURCE PLL OFF ANALOG IN Aux Input ANALOG BUS .

2. Then press (16 ) (x1) (Format) MORE REAL AUTOSCALE . This
keystroke sequence lets you check the pretune DAC and the A1l output to the YO coil
drive by monitoring the 1 V/GHz signal at analog bus node 16.

3. Compare the waveform to Figure 7-6. If the waveform is incorrect, the A11 phase lock
assembly is faulty.

Figure 7-6 1 V/GHz at Analog Bus Node 16 with Source PLL Off.

CHL AU= Re 5606 mls REF 3.5 U CH1 AL Re 5@@ mU~s REF 3.5 U

P P7

START A18 BEa MHz STOF 3 BED. BEE BEE MHz START A2A AEE MHz STOP B £BA. BB BBE MHz

3 GHz 8753D 6 GHz 8753D
506295
YO Coil Drive Check with Oscilloscope
NOTE Use the large extender board for easy access to the voltage points. The

extender board is included with the 8753 Tool Kit. See Chapter 13 ,
“Replaceable Parts,” for part numbers and ordering information.

1. Connect oscilloscope probes to A11P1-1 and A11P1-2. The YO coil drive signal is
actually two signals whose voltage difference drives the coil.

2. Press (Preset ) (System ) SERVICE MENU SERVICE MODES SOURCE PLL OFF to
operate the analyzer in a swept open loop mode.
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3. Monitor the two YO coil drive lines. In source tune mode, the voltage difference should
vary from approximately 3.5 to 5.0 volts as shown in Figure 7-7.

e If the voltages are not correct, replace the faulty A11 assembly.

e If the output signals from the A1l assembly are correct, replace the faulty A3 source
assembly.

e Ifneither the A11, nor the A3 assembly is faulty, continue with the next check.

Figure 7-7 YO- and YO+ Coil Drive Voltage Differences with SOURCE PLL OFF
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A12 Reference Check

The signals are evaluated with pass/fail checks. The most efficient way to check the A12
frequency reference signals is to use the analog bus while referring to Table 7-2.

Alternatively, you can use an oscilloscope, while referring to Table 7-3 and Figure 7-8
through Figure 7-14. If any of the observed signals differs from the figures, there is a 90%
probability that the A12 assembly is faulty. Either consider the A12 assembly defective or
perform the “A12 Digital Control Signals Check” on page 7-18.

Both of these procedures are described ahead.

Analog Bus Method

1. Press (Preset ) (System) SERVICE MENU ANALOG BUS ON
ANALOG IN Aux Input ANALOG BUS to switch on the analog bus and its counter.

2. Press to count the frequency of the 100 kHz signal.

3. Press CW FREQ (k/m). Verify that the counter reading (displayed on

the analyzer next to cnt :) matches the corresponding 100 kHz value for the CW
frequency. (Refer to Table 7-2.)
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4. Verify the remaining CW frequencies, comparing the counter reading with the value in

Table 7-2:

* Press (2) (MAW.

* Press MAw).
Table 7-2 Analog Bus Check of Reference Frequencies

CW Frequency Analog Bus Node 21 Analog Bus Node 24 Analog Bus Node 25
100 kHz 2nd LO PLREF
500 kHz 0.100 MHz 0.504 MHz 0.500 MHz
2 MHz 0.100 MHz 2.007 MHz 2.000 MHz
50 MHz 0.100 MHz 0.996 MHz 1.000 MHz
NOTE: The counter should indicate the frequencies listed in this table to within +0.1%.
Accuracy may vary with gate time and signal strength.

5. Press to count the frequency of the 2nd LO signal.

6. Press CW FREQ (k/m). Verify that the counter reading matches the
corresponding 2nd LO value for the CW frequency. (Refer to Table 7-2.)

7. Verify the remaining CW frequencies, comparing the counter reading with the value in
Table 7-2:

* Press (M/w).
* Press MAw).
8. Press to count the frequency of the PLREF signal.

9. Press CW FREQ (k/m). Verify that the counter reading matches the
corresponding PLREF value for the CW frequency. (Refer to Table 7-2.)

10.Verify the remaining CW frequencies, comparing the counter reading with the value in
Table 7-2:

® Press (M/w).
* Press V).
11.Check the results.

e If all the counter readings match the frequencies listed in Table 7-2, skip ahead to
“A13/A14 Fractional-N Check” on page 7-20.

¢ Ifthe counter readings are incorrect at the 500 kHz and 2 MHz settings only, go to
“FN LO at A12 Check” on page 7-16.

e Ifall the counter readings are incorrect at all three CW frequencies, the counter may
be faulty. Perform the “Oscilloscope Method” check of the signals described next. (If
the signals are good, either the A10 or A14 assemblies could be faulty.)
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Oscilloscope Method

You need not use the oscilloscope method unless the analog bus is non-functional or any of

the signals fail the specifications listed in Table 7-2.

If the analog bus is non-functional or the previous check has revealed questionable signals,
observe the signals with an oscilloscope. Table 7-3 identifies a convenient test point and a
plot for the five signals listed.

Table 7-3 A12 Reference Frequencies

Mnemonic Signal Description Location See Figure Analyzer
Setting

FN100kHzREF | 100 kHz Reference A13TP5 Figure 7-8 any
REF Phase Lock Reference | A11TP9 Figure 7-9 >16 MHz CW
REF Phase Lock Reference A11TP9 Figure 7-10 5 MHz CW
FN LO2* Fractional-N LO A14J2 Figure 7-11 10 MHz CW
4MHz REF 4 MHz Reference A12TP9 Figure 7-12 any
2ND LO+/- Second LO A12P1-24 Figure 7-13 >16 MHz CW
2ND LO+/- Second LO A12P1-24 Figure 7-14 14 MHz CW

a. Not an A12 signal, but required for A12 low band operation.

100 kHz Pulses

The 100 kHz pulses are very narrow and typically 1.5 V in amplitude. You may have to
increase the oscilloscope intensity to see these pulses. (See Figure 7-8.)

Figure 7-8 Sharp 100 kHz Pulses at A13TP5 (any frequency)
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PLREF Waveforms

REF Signal At A11TP9 REF is the buffered PLREF+ signal. The 1st IF is phase locked
to this signal. Use an oscilloscope to observe the signal at the frequencies noted in
Figure 7-9 and Figure 7-10.

High Band REF Signal In high band the REF signal is a constant 1 MHz square wave
as indicated by Figure 7-9.

Figure 7-9 High Band REF Signal (>16 MHz CW)
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Low Band REF Signal In low band this signal follows the frequency of the RF output
signal. Figure 7-10 illustrates a 5 MHz CW signal.

Figure 7-10 REF Signal at A11TP9 (5 MHz CW)
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e If REF looks good, skip ahead to “4 MHz Reference Signal” on page 7-16.
e If REF is bad in low band, continue with “FN LO at A12 Check,” next.
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FN LO at A12 Check

1. Use an oscilloscope to observe the FN LO from A14 at the cable end of A14J2. Press
(Preset ) (System ) SERVICE MENU SERVICE MODES FRACN TUNE ON to

switch on the fractional-N service mode.

2. Use the front panel knob to vary the frequency from 30 to 60 MHz. The signal should
appear similar to Figure 7-11. The display will indicate 10 to 60.8 MHz.

e Ifthe FN LO signal is good, the A12 assembly is faulty.

e Ifthe FN LO signal is not good, skip ahead to “A13/A14 Fractional-N Check” on

page 7-20.
Figure 7-11 Typical FN LO Waveform at A12J1
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This reference signal is used to control the receiver. If faulty, this signal can cause
apparent source problems because the CPU uses receiver data to control the source. At

A12TP9 it should appear similar to Figure 7-12.

Figure 7-12 4 MHz Reference Signal at A12TP9 (Preset)
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sg614s
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2ND LO Waveforms
The 2nd LO signals appear different in phase and shape at different frequencies.

90 Degree Phase Offset of 2nd LO Signals in High Band In high band, the 2nd LLO
is 996 kHz. As indicated by Figure 7-13, the 2nd LO actually consists of two signals 90
degrees out of phase.

Figure 7-13 90 Degree Phase Offset of High Band 2nd LO Signals (>16 MHz CW)
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In-Phase 2nd LO Signals in Low Band The 2nd LO signals in low band, as shown in

Figure 7-14, are not phase shifted. In low band these signals track the RF output with a
4 kHz offset.

Figure 7-14 In-Phase Low Band 2nd LO Signals (14 MHz CW)

=100. 800 nsaec 0.00000 sec 100. 000 nsac

N Vel N
N W W

T Ve N
[/ JA VS

v \'2

Ch, 1 = 200.0 mvolte/div Offsat = 0.000 volts
Ch. 2 = 200.0 mvolts/div Offsat = 0.000 volts
Timabose = 20.0 nsec/div Dalay = 0.00000 sec

5g616s

If any of the signals of Table 7-2 are incorrect, the probability is 90% that the A12
assembly is faulty. Either consider the A12 assembly faulty or perform the “A12 Digital
Control Signals Check,” described next.
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A12 Digital Control Signals Check

Several digital control signals must be functional for the A12 assembly to operate properly.
Check the control lines listed in Table 7-1 with the oscilloscope in the high input
impedance setting.

Table 7-4 Al2-Related Digital Control Signals

Mnemonic Signal Description Location See Figure Analyzer
Setting
L ENREF L=Reference Enable | A12P2-16 Figure 7-15 | Preset
L HB L=High Band A12P2-32 Figure 7-16 | Preset
LLB L=Low Band A12P1-23 Figure 7-16 | Preset

L ENREF Line This is a TTL signal. To observe it, trigger on the negative edge. In
preset state, the signal should show activity similar to Figure 7-15.

Figure 7-15 L ENREF Line at A12P2-16 (Preset)
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L HB and L LB Lines These complementary signals toggle when the instrument
switches from low band to high band as illustrated by Figure 7-16.
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Figure 7-16 Complementary L HB and L LB Signals (Preset)
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If all of the digital signals appear good, the A12 assembly is faulty.
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A13/A14 Fractional-N Check

Use the analog bus or an oscilloscope to check the A14 VCO's ability to sweep from 30 MHz
to 60 MHz. The faster analog bus method should suffice unless problems are detected.

Fractional-N Check with Analog Bus

1

. Press (Preset) (System) SERVICE MENU ANALOG BUS ON

ANALOG IN Aux Input FRAC N to switch on the analog bus and the fractional-N
counter.

. Press CW FREQ to set the analyzer to CW mode.

Set the instrument as indicated in Table 7-5 and see whether the VCO generates the
frequencies listed.

Table 7-5 VCO Range Check Frequencies

Instrument Setting Counter Reading
31 MHz 30 £0.030 MHz
60.999999 MHz 60 +0.060 MHz
4. Check the counter reading at the frequencies indicated.

e If the readings are within the limits specified, the probability is greater than 90%
that the fractional-N assemblies are functional. Either skip ahead to the “A7 Pulse
Generator Check” on page 7-25, or perform the more conclusive “A14 VCO Range
Check with Oscilloscope” described next.

e Ifthe readings fail the specified limits, perform the “A14 VCO Exercise” on
page 7-22.

A14 VCO Range Check with Oscilloscope

1.

Remove the W9 HI OUT cable (A14J1 to A7) from the A7 assembly and connect it to an
oscilloscope set for 50 ohm input impedance. Switch on the analyzer.

. Press (Preset ) (System ) SERVICE MENU SERVICE MODES FRACN TUNE ON to
activate the FRACN TUNE service mode. See Chapter 10 , “Service Key Menus and
Err