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Notice

The information contained in this document is subject to change without notice.

Agilent Technologies makes no warranty of any kind with regard to this material,
including but not limited to, the implied warranties of merchantability and fitness for a
particular purpose. Agilent Technologies shall not be liable for errors contained herein or
for incidental or consequential damages in connection with the furnishing, performance, or
use of this material.

Warranty Information

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.

Certification

Agilent Technologies Company certifies that this product met its published specifications
at the time of shipment from the factory. Agilent Technologies 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.

Regulatory Information

The regulatory information is located in Chapter 15, “Safety and Regulatory Information.”




Assistance

Product maintenance agreements and other customer assistance agreements are available
for Agilent Technologies products. For any assistance, contact your nearest Agilent
Technologies sales or service office. See Table 15-1 on page 15-3 for the nearest office.

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, would 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.

How to Use This Guide

This guide uses the following conventions:

(Front-Panel Key ) This represents a key physically located on the
instrument.
SOFTKEY This represents a “softkey,” a key whose label is

determined by the instrument’s firmware.

Screen Text This represents text displayed on the instrument’s screen.




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, or
by ordering part number 08720-90397. A CD-ROM with the Service
Guide in PDF format is included for viewing or printing from a PC.
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Service Equipment and Analyzer Options 8719ET/20ET/22ET
Information in This Chapter 8719ES/20ES/22ES
RF Network Analyzers

Information in This Chapter

This chapter contains information on the required equipment used to test and repair the
network analyzer. A list of analyzer options and service support options is included at the
end of the chapter.

Sections in This Chapter

= Service Test Equipment on page 1-3

= Principles of Microwave Connector Care on page 1-6
= Analyzer Options on page 1-7

= Service and Support Options on page 1-9

1-2 Service Guide



8719ET/20ET/22ET
8719ES/20ES/22ES
RF Network Analyzers

Service Equipment and Analyzer Options
Service Test Equipment

Service Test Equipment

Type-N Verification Kit3

Required Equipment Critical Specifications Recommended M odel or Use
HP/Agilent Part Number
Test Instruments
Frequency Counter Freq: 0.050 to 20 GHz 53508, 53150A PA,T
Accuracy: 3ppm max
Frequency Counter Freq: 0.050 to 26.5 GHz 5351B, 53151A PAT
Accuracy: 3ppm max
Spectrum Analyzer Max Freq: 1.8 GHz RBW: 300 Hz 8591E AT
Power Meter Accuracy: £0.02 dB 436A, 437B, 438A PA,T
E4418A (EPM-441A)
E4419A (EPM-442A)
Power Sensor Freq: 0.050 to 20.05 GHz 8485A P,A,T
Range: —30 to +20 dBm
Power Sensor Freq: 0.050 to 40 GHz 8487A P,A,T
Range: —30 to +20 dBm
Digital Voltmeter Resolution: 10 mV Any
Oscilloscope Bandwidth: 100 MHz Any
Printer Raster graphics capability Any
Calibration and Verification Kits
2.4 mm Calibration Kit No substitute 85056A PAT
2.4 mm Verification Kit No substitute 85057B P
3.5 mm Calibration Kit No substitute 85052B PAT
7 mm Calibration Kit No substitute 85050B P,T
Type-N Calibration Kit No substitute 85054B PT
No substitute 85055A P

P - Performance Tests

A - Adjustments

T - Troubleshooting

1. Verification can only be done up to 26.5 GHz on the Agilent 8722ET/ES while using the 3.5

mm Verification Kit.

2. Verification can only be done up to 18 GHz, while using the 7mm Verification Kit.

3. Verification can only be done up to 18 GHz, while using the Type-N Verification Kit.
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Service Equipment and Analyzer Options

Service Test Equipment

8719ET/20ET/22ET
8719ES/20ES/22ES
RF Network Analyzers

Required Equipment

Critical Specifications

Recommended M odel or Use
HP/Agilent Part Number

Adapters and Loads

RF Load 3.5 mm(f), 50 ohm 00902-60004 P
(Part of 85052B)

RF Load 2.4 mm(f), 50 ohm 00901-60004 P
(Part of 85056A)

RF Short 3.5 mm (f) 85052-60007 P
(Part of 85052B)

RF Short 2.4mm (f) 85056-60021 P
(Part of 85056A)

RF Open 3.5 mm(f) 85052-60009 A
(Part of 85052B)

RF Open 2.4 mm(f) 85056-60023 A
(Part of 85056A)

RF Adapter 3.5 mm(f) to 3.5 mm(f) 85052-60012 PA
(Part of 85052B)

RF Adapter 2.4 mm(f) to 2.4 mm(f) 85056-60006 PA
(Part of 85056A)

RF Power Splitter 3.5 mm 11667B T

RF Power Splitter 2.4 mm 11667C T

RF Fixed Attenuator 3.5 mm 8493C Opt. 010 A

RF Fixed Attenuator 2.4 mm 8490D Opt. 010 A

RF Adapter 2.4 mm (f) to Type-N (f) 11903B A

RF Adapter 3.5 mm (f) to Type-N (f) 1250-1745 (2 total) A

Cables
RF Cable BNC 50 ohm, 24 inch 8120-2582 A
RF Cable Type-N (m) connectors, 50W, 11500C (2 total) PA
24-inch

RF Cable Set 3.5 mm connectors 85131F PA,T

RF Cable Set 7 mm connectors to 3.5 mm 85132F P

RF Cable Set 2.4 mm connectors 85133F PA,T

Extension Cables SMB (f) to BNC (m) (4 ft. length) 8120-5048 T

Extension Cables SMB (m) to SMB (f) 8120-5040 AT

Coax Cable BNC (m) to BNC (m), 50W 10503A A

GPIB Cables 1 meter length 10833A A

P - Performance Tests

A - Adjustments

T - Troubleshooting

1-4
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8719ET/20ET/22ET Service Equipment and Analyzer Options

8719ES/20ES/22ES Service Test Equipment
RF Network Analyzers
Required Equipment Critical Specifications Recommended Model or Use
HP/Agilent Part Number
Tools and Static Safety Parts
Non-Metallic Adjust Tool 8830-0024 A
Tool Kit No substitute 08722-60018 P,A,T
Anti-Static Wrist Strap 9300-1367 AT
Anti-Static Wrist Strap Cord 9300-0980 AT
Static Control Table Mat and 9300-0797 AT
Earth Ground Wire
Floppy Disk one 3.5-inch formatted 1.44 MB N/A A
P - Performance Tests A - Adjustments T - Troubleshooting
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Service Equipment and Analyzer Options 8719ET/20ET/22ET
Principles of Microwave Connector Care 8719ES/20ES/22ES
RF Network Analyzers

Principles of Microwave Connector Care

Proper connector care and connection technique are critical for accurate and 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 gauging connectors.

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

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

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

Table 1-1 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

Gauging Connectors

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

Gauge 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 connect Tighten past torque wrench “break” point
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8719ET/20ET/22ET Service Equipment and Analyzer Options
8719ES/20ES/22ES Analyzer Options
RF Network Analyzers

Analyzer Options

Option 1D5, High Stability Frequency Reference
Option 1D5 offers £0.05 ppm temperature stability from 0 to 55 °C (referenced to 25 °C).

Option 004, Step Attenuator (ET Models)
This option adds a 55 dB step attenuator into the RF output path.

Option 007, Mechanical Transfer Switch (ES Models)

This option replaces the solid state transfer switch with a mechanical transfer switch,
providing the analyzer with greater power handling capability. Because the mechanical
transfer switch has less loss than the solid state transfer switch, the output power of an
Option 007 analyzer is 5 dB higher.

Option 010, Time Domain

This option allows the analyzer to display the time domain response of a network by
computing the inverse Fourier transform of the frequency domain response. The analyzer
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 active error correction.

Option 012, Direct Access Receiver Configuration (ES Models)

This option provides front panel access to the A and B samplers. This allows direct access
to the sampler inputs for improved sensitivity in applications such as antenna tests, or for
the insertion of attenuators between the couplers and samplers. Direct access to the

B (A) sampler provides increased dynamic range in the forward (reverse) direction.
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Service Equipment and Analyzer Options 8719ET/20ET/22ET
Analyzer Options 8719ES/20ES/22ES
RF Network Analyzers

Option 085, High Power System (ES Models)

This option is designed to permit the measurement of high power devices. With an
external power amplifier, this configuration will allow up to 20 Watts (+43 dBm) of output
at the test ports. The maximum test port input power is 1 Watt (+30 dBm) CW, but
jumpers on the front panel allow the insertion of high power attenuators or isolators. This
allows test device output levels up to the power limits of the inserted components.
Additionally, there is an external reference input that allows the external amplifier's
frequency response and drift to be ratioed out, and there are internally controlled step
attenuators between the couplers and samplers to prevent overload. A network analyzer
with this option can be configured to operate as a nhormal instrument (with slightly
degraded output power level and accuracy) or as an instrument capable of making single
connection multiple measurements. Bias tees are not part of the signal separation
circuitry of the Option 085. Because of high output power, Option 085 is only available
with a mechanical transfer switch similar to Option 007. Option 085 also includes direct
access to the receiver (Option 012).

Option 089, Frequency Offset Mode (ES Models)

This option adds the ability to offset the source and receiver frequencies for frequency
translation measurements. This provides the analyzer with mixer measurement capability.
It also provides a graphical setup that allows easy configuration of your frequency
translation measurement.

Option 400, Four-Sampler Test Set (ES Models)

This option reconfigures the analyzer’s test set to ratio out the characteristics of the test
port transfer switch, and to include a second reference channel that allows full accuracy
with a TRL measurement calibration.

NOTE The 8722ES option 400 is optimized to operate with a test port cable length of
one meter. It may be necessary to set up the 8722ES Option 400 in the step
sweep mode if you are operating the analyzer with test port cables or
fixturing with an electronic length greater than one meter.

Option 1CP, Rack Mount Flange Kit With Handles

Option 1CP is a rack mount Kit containing a pair of flanges, with handles, and the
necessary hardware to mount the analyzer in an equipment rack with 482.6 mm
(19 inches) horizontal spacing.

Option 1CM, Rack Mount Flange Kit Without Handles

Option 1CM is a rack mount kit containing a pair of flanges, without handles, and the
necessary hardware to mount the analyzer in an equipment rack with 482.6 mm
(19 inches) horizontal spacing.
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8719ES/20ES/22ES Service and Support Options
RF Network Analyzers

Service and Support Options

The analyzer's standard warranty is a three-year return to Agilent service warranty.

The following service and support options are available at the time you purchase an
Agilent 8719ET/ES, Agilent 8720ET/ES, or an Agilent 8722ET/ES network analyzer.

Option W01

This option converts the standard three-year return to Agilent Technologies service
warranty to a one-year on-site service warranty. This option may not be available in all
areas.

Option W31

This option converts the standard three-year return to Agilent Technologies service
warranty to a three-year on-site service warranty. This option may not be available in all
areas.

Option W50

This option adds two years to the standard three-year return to Agilent Technologies
warranty for a total of a five-year return to Agilent Technologies service warranty.

Option W51

This option converts the standard three-year return to Agilent Technologies service
warranty to a five-year on-site service warranty. This option may not be available in all
areas.

Option W32

This option provides yearly return to Agilent Technologies for a commercial calibration for
a period of three years. The calibration provided is traceable to national standards.

Option W52

This option provides yearly return to Agilent Technologies for a commercial calibration for
a period of five years. The calibration provided is traceable to national standards.

Option W34

This option provides yearly return to Agilent Technologies for a Standards Compliant
Calibration for a period of three years. This type of calibration meets the ANSI/NCSL
Z540-1-1994 standard.
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Service and Support Options 8719ES/20ES/22ES
RF Network Analyzers

Option W54

This option provides yearly return to Agilent Technologies for a Standards Compliant
Calibration for a period of five years. This type of calibration meets the ANSI/NCSL
Z540-1-1994 standard.

NOTE If the previous service and support options were not purchased along with the
analyzer, there are many other repair and calibration options available from
Agilent Technologies’ support organization. These options cover a range of
on-site services and agreements with varying response times as well as
return to Agilent Technologies agreements and per-incident pricing. Contact
the nearest Agilent Technologies sales or service office for details. Refer to
Chapter 15, “Safety and Regulatory Information.”
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System Verification and Performance Tests 8719ET/20ET/22ET
Sections in This Chapter 8719ES/20ES/22ES
RF Network Analyzers

Sections in This Chapter

This chapter consists of five sections.

How to Test the Performance of Your Analyzer

e ANSI/NCSL Z540-1-1994 Verification, on page 2-3

e Non-ANSI/NCSL Z540-1-1994 Verification, on page 2-3

« Instrument Verification Cycle, on page 2-4

e ANSI/NCSL Z540-1-1994 Test Path Verification Flowchart, on page 2-4

e Non—-ANSI/NCSL zZ540-1-1994 Test Path Verification Flowchart, on page 2-5

Preliminary Tests

e Check the Temperature and Humidity, on page 2-6
e Clean and Gauge All Connectors, on page 2-7

= Perform the Internal Test, on page 2-7

= Procedure to Perform Operator’s Check, on page 2-8

e Check the Test Port Cables, on page 2-9

System Verification

= Equipment Initialization, on page 2-20

= Measurement Calibration, on page 2-22

= Verification Device Measurements, on page 2-25

= Interpreting the Verification Results, on page 2-31

Performance Tests

= Frequency Accuracy Performance Test, on page 2-34
= Level Accuracy Performance Test, on page 2-36
= Source Linearity Performance Test, on page 2-38

< Dynamic Range Performance Test, on page 2-42

Performance Test Records

= Performance Test Record, on page 2-46
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8719ES/20ES/22ES How to Test the Performance of Your Analyzer
RF Network Analyzers

How to Test the Performance of Your Analyzer

There are two different ways to verify the performance of your analyzer. One method meets
ANSI/NCSL 7Z540-1-1994 standards, and the other method does not. To determine which
type of verification you wish to perform, refer to the following descriptions and flow charts.

ANSI/NCSL Z540-1-1994 Verification

This type of verification consists of conducting the preliminary checks, system verification,
and the performance tests without stopping to troubleshoot. Exceptions will only be made
in case of catastrophic failure or cable connector damage. In order to obtain data of how the
analyzer was performing at the time of verification, these tests must be done even if you
are aware that the analyzer will not pass. Obtaining the data (system verification printout
and performance test record) at this point is necessary so that you will understand that
your measurements may not have been accurate. You must wait until after the
ANSI/NCSL Z540-1-1994 verification is complete before troubleshooting and repairing
any problems. After troubleshooting, consult Table 14-1 on page 14-35 to find the
necessary adjustment procedures. Then repeat the system verification and performance
tests, generating a new set of data.

Non-ANSI/NCSL Z540-1-1994 Verification

This type of verification consists of conducting the preliminary checks, system verification,
and performance tests, but stopping at any point if the analyzer fails a test. You will
troubleshoot and repair the first problem encountered without continuing to other tests.
After troubleshooting, consult Table 14-1 on page 14-35 to find the necessary adjustment
procedures. Then repeat the system verification and performance tests. As the analyzer
passes the system verification and all the tests, you will print out the system verification
results and fill in the performance test record.
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System Verification and Performance Tests
How to Test the Performance of Your Analyzer

Instrument Verification Cycle

8719ET/20ET/22ET
8719ES/20ES/22ES
RF Network Analyzers

The performance of the network analyzer should be verified at least once per year. The

following flowcharts illustrate the test path for both types of verifications.

Figure 2-1 ANSI/NCSL Z540-1-1994 Test Path Verification Flowchart
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8719ET/20ET/22ET
8719ES/20ES/22ES
RF Network Analyzers

System Verification and Performance Tests
How to Test the Performance of Your Analyzer

Figure 2-2 Non-ANSI/NCSL Z540-1-1994 Test Path Verification Flowchart
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System Verification and Performance Tests 8719ET/20ET/22ET

Preliminary Tests 8719ES/20ES/22ES
RF Network Analyzers

Preliminary Tests

CAUTION Use an antistatic work surface and wrist strap to lessen the chance of
electrostatic discharge.

Required Equipment and Tools

Equipment Description 8719/20 8722

Calibration Kit 85052B 85056A
RF Cable Set 85131F 85133F
Verification Kit 85053B 85057B

Check the Temperature and Humidity

1. Measure the temperature and humidity of the environment and record the values in
Table 2-14, “Performance Test Record for All Models,” on page 2-46. The performance is
specified at an ambient temperature of +23 +3 °C. Therefore, the environmental
temperature must remain in the range of +20 °C to +26 °C. Once the measurement
calibration has been done, the ambient temperature must be held to range of £ 1 °C.

2. Open the calibration and verification kits and place all the devices on top of the foam so
they will reach room temperature. The temperature of the devices is important because
device dimensions and therefore the electrical characteristics change with temperature.

3. Switch on the power to the analyzer.

NOTE To achieve the maximum system stability, allow the analyzer to warm up for
at least 30 minutes.
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8719ES/20ES/22ES Preliminary Tests
RF Network Analyzers

Clean and Gauge All Connectors

CAUTION To prevent damage to the calibration kit and verification Kit devices always
replace or repair any damaged connectors before proceeding with these tests.

NOTE Always use adapters when verifying a system with SMA connectors.

1. Visually inspect all the connectors for any burrs, gold flakes, or places where the gold is
worn.

2. Clean all the connectors with alcohol and foam-tipped swabs. Dry the connectors with a
dry foam-tipped swab.

3. Visually inspect the calibration block and the end of the connector gauge before any
measurements are made.

4. Gauge all devices, cables, and test port connectors. Refer to the calibration kit manuals
for the correct use of gauges.

Perform the Internal Test

This quick, automated internal test may save time by indicating an instrument fault
before doing the performance tests. The tests performed are described in
Chapter 10, “Service Key Menus and Error Messages.”

NOTE To achieve the maximum system stability, allow the analyzer to warm up for
at least 30 minutes.

To run the analyzer internal test, press the following:
PRESET: FACTORY

SERVICE MENU TESTS
INTERNAL TESTS EXECUTE TEST

A PASS message will appear on the display if the instrument passes this test.
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Preliminary Tests 8719ES/20ES/22ES
RF Network Analyzers

Procedure to Perform Operator’s Check

PORT 1 or REFLECTION port Check
1. Connect a short to PORT 1 (REFLECTION port on ET models).

2. Press the following:

PRESET: FACTORY
SERVICE MENU TESTS EXTERNAL TESTS
EXECUTE TEST CONTINUE

= If the message PRESS[ CONTI NUE] appears on the display during the test, that
particular attenuator setting check has failed. Press CONTINUE to check the
other attenuator settings.

= If the message FAI L appears on the analyzer display, the analyzer has failed the
PORT 1 operation check. Refer to the flow charts on page 2-4 and page 2-5.

= If the message DONE appears on the analyzer display, the analyzer has passed the
PORT 1 operation check.
PORT 2 Check (ES Models)

3. Connect the short to PORT 2.

4. Press the following:
PRESET: FACTORY
SERVICE MENU  TESTS

EXECUTE TEST CONTINUE

= If the message PRESS[ CONTI NUE] appears on the display during the test, that
particular attenuator setting check has failed. Press CONTINUE to check the
other attenuator settings.

= If the message FAI L appears on the analyzer display, the analyzer has failed the
PORT 2 operation check. Refer to the flow charts on page 2-4 and page 2-5.

= If the message DONE appears on the analyzer display, the analyzer has passed the
PORT 2 operation check.

Transmission Port Check (ET Models)
5. Connect an RF cable from the REFLECTION port to the TRANSMISSION port.
6. Press the following:

PRESET: FACTORY

SERVICE MENU  TESTS

EXECUTE TEST CONTINUE
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8719ES/20ES/22ES Preliminary Tests
RF Network Analyzers

= |If the message PRESS] CONTI NUE] appears on the display during the test, that
particular attenuator setting check has failed. Press CONTINUE to check the
other attenuator settings.

« |If the message FAI L appears on the analyzer display, the analyzer has failed the
TRANSMISSION port operation check. Refer to the flow charts on page 2-4 and
page 2-5.

= |If the message DONE appears on the analyzer display, the analyzer has passed the
TRANSMISSION port operation check.

Check the Test Port Cables

A bad cable can cause a failure in the verification test. The following tests are not required,
but are recommended to verify the performance of the test port cable.

e Cable Return Loss, on page 2-9
e Cable Insertion Loss, on page 2-11

e Cable Magnitude and Phase Stability, on page 2-12

NOTE The illustrations depicting the analyzer display were made using an Agilent
8722ES model. Other analyzer displays may appear different, depending on
model and options.

Cable Return Loss

1. Press (Preset) PRESET: FACTORY (Preset).

2. Perform a one-port calibration on PORT 1 (REFLECTION port on ET models). For
detailed calibration procedures, refer to the “Calibrating for Increased Measurement
Accuracy” chapter in the analyzer user’s guide.

3. Connect the test port cable to PORT 1 (REFLECTION port on ET models). Connect a
broadband load to the other end of the cable. Tighten to the specified torque for the
connector type.

4. To measure return loss, press the following:
ES models: Refl: FWD S11 (A/R)
ET models: REFLECTION

5. Press (Marker Search) SEARCH: MAX to find the worst-case return loss. Refer to the
cable manual to see if it meets the return loss specification. If not, the cable should be
either repaired or replaced. For an example of a typical return loss measurement,
see Figure 2-3.
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Figure 2-3 Typical Return Loss Measurement of Test Port Cables
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Cable Insertion Loss

1. Keep the test port cable connected to PORT 1 (REFLECTION port on ET models).
2. Connect an RF short to the other end of the cable.

3. Press (Marker Search) SEARCH: MIN to find the worst-case insertion loss. The
displayed response is twice the actual loss. Divide the response by two and refer to the
cable manual to see if it meets the insertion loss specification. If the insertion loss
specification is not met, the cable should be either repaired or replaced. For an example
of a typical insertion loss measurement, see Figure 2-4.

Figure 2-4 Typical Insertion Loss Measurements of Cables
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Cable Magnitude and Phase Stability

1. Connect the cable to PORT 1 (REFLECTION port on ET models), then connect a short
to end of the cable.

2. To measure magnitude and phase stability, press the following:
DUAL | QUAD SETUP DUAL CHANNEL ON
(Chan 1) (Meas) Refl: FWD S11 (A/R) LOG MAG
AVERAGING FACTOR AVERAGING ON
(Chan 2) (Meas) Refl: FWD S11 (A/R) PHASE

(Avg) (64) (x1) AVERAGING ON

3. Hold the test cable in a straight line, to provide a good reference.

4. Press MEASURE RESTART and wait for the analyzer to average the
measurement 64 times, by observing the counter on the left side of the display.

5. Press the following:

(Chan 1) (Display ) DATA -~ MEMORY DATA/MEM

(Chan 2) (Display) DATA -~ MEMORY DATA/MEM

6. Make a gradual 90° bend in the middle of the cable and restart the measurement
averaging by pressing AVERAGING RESTART

7. To change the scale of the displayed traces, press the following:

(Chan 1) (Scale Ref) SCALE/DIV (£>)

(Chan 2) (Scale Ref) SCALE/DIV (=)

8. To mark the end of the cable’s specified range, place a marker on the highest specified
frequency of the cable. Press (Marker ), enter the specified frequency, and press (G/n ).

9. Place a marker on the largest deflection that goes above and below the reference line
and is within the specified frequency range. For a typical response of cable magnitude
and phase stability, see Figure 2-5.

In this S11 measurement, the displayed trace results from energy being propagated
down the cable and reflected back from the short. Therefore, the measured deflection
value must be divided in half to reach the correct value. If the cable does not meet the
specifications in the cable manual, it should be either repaired or replaced.
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Figure 2-5 Typical Cable Magnitude and Phase Stability Response
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Cable Connector Repeatability
1. Keep the test port cable connected to PORT 1 (REFLECTION port on ET models).

2. To measure the cable connector repeatability, connect a broadband termination to the
end of the cable.

3. Press the following:

(Chan 1) (Display )

DUAL | QUAD SETUP DUAL CHANNEL OFF

DISPLAY: DATA
AVERAGING FACTOR AVERAGING ON

Wait until the analyzer has averaged the measurement 128 times by observing the
counter on the left side of the display.

4. To normalize the data trace press the following:
DATA -~ MEMORY DATA-MEM
REFERENCE VALUE
SCALE/DIV

5. Disconnect and then reconnect the cable to the test port. Tighten the connection to the
specified torque for the connector type. Look at the trace for spikes or modes.

6. To re-normalize the data trace of the reconnected cable press the following:

DATA - MEMORY
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7. Repeat steps 4 and 5 at least three times to look for modes. (Modes appear when a
harmonic of the source fundamental frequency is able to propagate through the cable or
connector). It is helpful to be able to plot the trace each time to compare several
connections. If any mode appears each time the cable is connected and reconnected,
measurement integrity will be affected. The cable connector or cable should be repaired
or replaced. For a typical response of cable connector repeatability, see Figure 2-6.

NOTE The connector repeatability measurement should be done at the test port as
well as at the end of the test port cable.

Check PORT 2 for ES Models

8. Perform a one-port calibration on PORT 2. For detailed calibration procedures, refer to
“Calibrating for Increased Measurement Accuracy” in the analyzer user’s guide.

9. Repeat Steps 1 through 7 for PORT 2.

Figure 2-6 Typical Cable Connector Repeatability Response
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System Verification

System verification is used to verify system-level error-corrected uncertainty limits for
network analyzer measurements. The verification procedure is automated and is contained
in the firmware of the analyzer.

The system verification section consists of five parts:
General Information, on page 2-16

Equipment Initialization, on page 2-20
Measurement Calibration, on page 2-22

Verification Device Measurements, on page 2-25

a ok wnh PR

Interpreting the Verification Results, on page 2-31

The device data provided with the verification kit has a traceable path to a national
standard. The difference between the supplied traceable data and the measured data must
fall within the total uncertainty limits at all frequencies for the system verification to pass.

The total measurement uncertainty limits for the system verification are the sum of the
factory measurement uncertainties for the verification devices and the uncertainties
associated with the system being verified. You can determine your system measurement
uncertainty limits by referring to the analyzer reference guide.

IMPORTANT When a network analyzer system passes these tests, it does not guarantee
that the analyzer meets all of the performance specifications. However, it does
show that the system being verified measures the same devices with the same
results as a factory system which has had all its specifications verified and its
total measurement uncertainty minimized.
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General Information

Verification Kit

The kit consists of the following:

e 20 dB and 40 dB attenuator
e 25 Q mismatch airline
e 50 Q airline

= A 3.5inch disk containing the factory measured verification data and uncertainty limits
for each device in the kit

Measurement Uncertainty

Measurement uncertainty is defined as the sum of the residual systematic (repeatable)
and random (non-repeatable) errors in the measurement system after calibration. The
systematic errors are directivity, source match, load match, reflection and transmission
frequency tracking, and isolation (crosstalk). Random errors include errors due to noise,
drift, connector repeatability, and test cable stability. A complete description of system
errors and how they affect measurements is provided in the analyzer reference guide.

Any measurement result is the vector sum of the actual test device response plus all error
terms. The precise effect of each error term depends on its magnitude and phase
relationship to the actual test device response. When the phase of an error response is not
known, phase is assumed to be worst-case (-180 to +180°). Random errors such as noise
and connector repeatability are generally combined in a root-sum-of-the-squares (RSS)
manner.

Measurement Traceability

To establish a measurement traceability path to a national standard for a network
analyzer system, the overall system performance is verified through the measurement of
devices that have a traceable path. This is accomplished by measuring the devices in an
Agilent verification Kit.

The measurement of the devices in the verification kit has a traceable path because the
factory system that measured the devices is calibrated and verified by measuring
standards that have a traceable path to the National Institute of Standards and
Technology (NIST) (see Figure 2-7). This chain of measurements defines how the
verification process brings traceability to the network analyzer system.
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Figure 2-7 (NIST) Traceability Path for Calibration and Verification Standard
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What the System Verification Verifies

The system verification procedure verifies the minimum network analyzer system. A
minimum analyzer system includes the following:

= Network Analyzer
e Calibration Kit
e Test Port Cables

NOTE Additional equipment or accessories used with the above system are not
verified by system verification.
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The following equipment and accessories are required to verify the network analyzer
system. (For information on compatible printers, refer to the user’s guide).

e HP Printer

e Centronics or GPIB Interface Cable

« Verification Kit

e Calibration Kit

e RF Cable Set

Analyzer warmup time: 30 minutes

Table 2-1 8719ET/ES and 8720ET/ES Supported System Configurations

Description 3.5mm 7mm Type-N
Calibration Kit | 85052B/C/D 85050B/C/D 85054B/D

Verification Kit | 85053B 85051B 85055A

Cables 85131C/D/E/F 85132C/D/E/F 85131C/D/E/F 3.5 mm85130C

(3.5 mm to Type-N adaptor set)

Table 2-2 8722ET/ES Supported System Configurations

Description 24 mm 3.5mm
Calibration Kit 85056A/D 85052B/C/D
Verification Kit 85057B 85053B

Cables 85133C/D/E/F 85131C/D/E/F
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Cable Substitution

The test port cables specified for the network analyzer system have been characterized for
connector repeatability, magnitude and phase stability with flexing, return loss, insertion
loss, and aging rate. Since test port cable performance is a significant contributor to the
system performance, cables of lower performance will increase the uncertainty of your
measurement. Refer to the plots in the cable tests (earlier in this chapter) that show the
performance of good cables. It is highly recommended that the test port cables to be
regularly tested.

If the system verification is performed with non-HP/Agilent cables and fails, but is then
repeated with HP/Agilent cables and passes, the non-HP/Agilent cables are at fault. It must
be documented in the comments area of the performance verification printout that
non-HP/Agilent cables were used in the system. The effects of the non-specified cables
cannot be taken into account in the system verification procedure.

See supported system configurations in Table 2-1 and Table 2-2 on page 2-18.

Calibration Kit Substitution

The accuracy of the network analyzer system is dependent on how well the standards are
defined in your calibration Kit.

The measurement uncertainties for the system assume a calibration with an HP/Agilent
calibration kit. Calibrations made with user defined or modified calibration Kits are not
subject to the system specifications, although a procedure similar to the standard
verification procedure may be used.

See supported system configurations in Table 2-1 and Table 2-2 on page 2-18.
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1. Connect a printer to the analyzer and cables to PORT 1 and PORT 2 (REFLECTION
port and TRANSMISSION port on ET models), as shown in Figure 2-8. Let the analyzer
warm up for at least 30 minutes. One cable should have a male connector and the other

a female connector.

Figure 2-8 System Verification Test Setup

NETWORK ANALYZER
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GPIB or
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Parallel
@ @ : [
24 -
Test
Port
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PRINTER
-
C
85888
[
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2. While the equipment is warming up, review the “Principles of Microwave Connector
Care,” on page 1-6. Good connection technique with clean, undamaged connectors is

critical for accurate measurement results.

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

4. Press the following:

PRESET: FACTORY
Save/Recall) SELECT DISK INTERNAL DISK

5. If you want a printout of the verification data in tabular form, as shown on page 2-32,

press the following:

SERVICE MENU TEST OPTIONS RECORD ON

If graphics (plots) of the display and a list are desired on the printout, as shown on

page 2-31 and page 2-32, press the following:
DUMP GRAPHICS ON

NOTE If you switch on the record function at this point, you cannot switch it off later

during the verification procedure.

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

= |If the interface on your printer is GPIB, verify that the printer address is set to 701
(or change the setting in the analyzer to match the printer).

« If the interface on your printer is serial or parallel, be sure that you selected the
printer port and the printer type correctly (refer to the user’'s guide for more
information on how to perform these tasks).

8. Press CAL KIT SELECT CAL KIT and select the type of calibration kit used.

9. Press the following:

SERVICE MENU
TESTS SYS VER TESTS

EXECUTE TEST

10.The analyzer displays Sys Ver |nit DONEwhen the initialization procedure is
complete.

CAUTION At this point, do not preset the analyzer or recall another instrument state.
You must use the instrument state from this procedure for the next
procedure.
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Measurement Calibration

1. Continue with cables connected to PORT 1 and PORT 2 (REFLECTION port and
TRANSMISSION port on ET models) (see Figure 2-9).

Figure 2-9 Connections for Measurement Calibration Standards

NETWORK ANALYZER
L 4 L 4
Cable 1 Cable 2
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000 000
Open Short Load Open Short Load
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2. Press the following:

ES models: CALIBRATE MENU FULL 2-PORT REFLECTION

ET models: CALIBRATE MENU ENHANCED RESPONSE
TRAN/REFL ENH. RESP. REFLECTION

Port 1 Calibration
3. Connect the open that is supplied in the calibration Kit to cable 1.

4. Press FORWARD:OPEN .

5. When the analyzer finishes measuring the standard, connect the short that is supplied
in the calibration kit to cable 1.

6. Press FORWARD:SHORT .

7. When the analyzer finishes measuring the standard, connect the 50Q termination that
is supplied in the calibration kit to cable 1.

8. Press FORWARD:LOADS.
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NOTE For broadband measurements, use either a broadband load or a combination
of lowband (or broadband) and sliding loads. Use the same loads used during
normal calibrations.

9. Press either BROADBAND or SLIDING, depending on which device is used. If you

select SLIDING , you must also measure a lowband load to complete the loads
calibration.

10.When the measurement is complete, press DONE:LOADS. Leave the load connected to
cable 1.

ES Models

11.1f you are calibrating an ES analyzer, go to “Port 2 Calibration (ES Models),” on
page 2-23.

ET Models

12.1f you are calibrating an ET analyzer, press STANDARDS DONE .
13.The analyzer briefly displays COVPUTI NG CAL CCEFFI A ENTS.

14.Connect a load to the TRANSMISSION port and press ISOLATION FWD ISOL'N .
After the isolation calibration completes, go to “Thru Calibration,” on page 2-24.

Port 2 Calibration (ES Models)

15.When the analyzer finishes measuring the standard, connect the open that is supplied
in the calibration kit to cable 2.

16.Press REVERSE:OPEN

17.When the analyzer finishes measuring the standard, connect the short that is supplied
in the calibration kit to cable 2.

18.Press REVERSE:SHORT

19.When the analyzer finishes measuring the standard, connect the 50Q termination to
cable 2.

20.Press REVERSE:LOADS

21.Press either BROADBAND or SLIDING , depending on which device is used. If you

select SLIDING , you must also measure a lowband load to complete the loads
calibration.

22.When the measurement is complete, press DONE:LOADS STANDARDS DONE
Leave the load connected to cable 2.

23.The analyzer briefly displays COVPUTI NG CAL CCEFFI O ENTS.

24.Press ISOLATION DO BOTH FWD + REV .

25.After the isolation calibration completes, go to “Thru Calibration,” on page 2-24.
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Thru Calibration

26.Connect the two test port return cables together to form a “thru” configuration, as
shown in Figure 2-10.

Figure 2-10 Thru Connections
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27.Press the following:
ES models: TRANSMISSION DO BOTH FWD + REV
ET models: TRANSMISSION DO BOTH FWD THRUS
28. After the sweep press the following:
ES models: STANDARDS DONE DONE 2-PORT CAL
ET models: STANDARDS DONE DONE FWD ENH. RESP.

29.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 29 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.

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

31.After the calibration is complete go to “Verification Device Measurements,” on
page 2-25.
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Verification Device Measurements

NOTE Measurement calibration must be complete before the verification tests are
performed.

The following verification procedure is automated by the analyzer firmware. For each
verification device, the analyzer reads a file from the verification disk and sequentially
measures the magnitude and phase for all four S-parameters on the ES models and two
S-parameters (S11 and S21) on the ET models. Table 2-3 lists the verification device
number, the corresponding test number and the verification device type.

Table 2-3 Verification Kit Device and Test Numbers

Verification Device Test Number Device Description
1 27 20 dB attenuator
2 28 40 dB attenuator
3 29 50Q airline
4 30 25Q mismatch
airline

1. Press (System) SERVICE MENU TESTS ).

2. In the active entry area on the display, the following will be displayed:
TEST 27 Ver Dev 1

3. If the record function was already switched as in step 5 on page 2-20, or if a printout is
not desired, go to step 4. Otherwise press the following:

SERVICE MENU TEST OPTIONS RECORD ON

If graphics (plots) of the display and a list are desired on the printout, press the
following:

DUMP GRAPHICS ON
RETURN TESTS
4. Press EXECUTE TEST.
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Performing the Verification Tests
1. When prompted, insert the 20 dB attenuator (Ver Dev 1) as shown in Figure 2-11.

Figure 2-11 Verification Device Connections

NETWORK ANALYZER
/L N

7~ —
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2. To start the tests, press CONTINUE

3. If the record function is off (printout is not required), the program will pause after each

S-parameter measurement and you will need to press CONTINUE after each
measurement.

NOTE For ES models, there are eight measurements (magnitude and phase for each
of the four S-parameters for each verification device).

For ET models, there are four measurements (magnitude and phase for each
forward S-parameter for each verification device).
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NOTE

Although the performance for all four S-parameters on ES models are
measured, only the uncertainties associated with the items indicated in Table
2-4 will be used for the system verification. The other characteristics are less
important for verifying system performance and they will not appear on the
printout. If a measurement fails, note which device and S-parameter failed,
and continue on with the remaining tests.

Table 2-4 Supported System Configurations for all ES Models

Verification Device S11/S22 S11/S22 S21/S12 S21/S12
M agnitude Phase M agnitude Phase

20 dB attenuator

40 dB attenuator X X X

Airline X X X

Stepped impedance X X X

airline

On the ET models, two S-parameters are measured (S11 and S21). See
Table 2-5 for the uncertainties that are used for system verification.

Table 2-5 Supported System Configurations for all ET Models

Verification Device S11 S11 Phase s21 S21 Phase
Magnitude M agnitude

20 dB attenuator X X X

40 dB attenuator X X X

Airline X X X

Stepped impedance X X X

airline

NOTE

Measured data is displayed as DATA.
Factory data is displayed as MEMORY.

4. When all measurements are complete, the TESTS softkey menu will appear.
Disconnect the verification device.

5. Enter Test 28 (using step keys, entry keys, or front panel knob). Repeat steps 1 through
4 in this section with the 40 dB attenuator (Ver Dev 2).

6. Enter Test 29 (using step keys, entry keys, or front panel knob). Repeat steps 1 through
4 in this section with the 50Q airline (Ver Dev 3). For an example of how to perform

proper air

line connections, refer to Figure 2-12 and Figure 2-13.

Service Guide
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CAUTION Be very careful not to drop the airline’s center or outer conductor. Irreparable
damage will result if these devices are dropped.

During this procedure, you will be touching the exposed center conductor of
the test port with the center conductor of the airline. Ground yourself to
prevent electrostatic discharge (ESD).

Figure 2-12 Aligning the Center Conductor

Port 1 Guide to the male Port 2
cable for an
in-line connection

Hold with HoId with
one hand two fingers
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Figure 2-13 Torquing the Connection
Port 1 Port 2

Hold here Torque here

Torque here
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7. Enter Test 30 (using step keys, entry keys, or front panel knob). Repeat steps 1 through
4 of this section with the 25Q mismatch airline (Ver Dev 4). Refer to Figure 2-12 and
Figure 2-13.

8. When DUMP GRAPHICS is active, the printout of the measurements shows both a
plot of the measurement and a list of the measured frequencies with corresponding
data. The plot includes the measured data trace, factory supplied data trace and
uncertainty limits. The listing includes measured data and uncertainty limits. If there
is a failure at any frequency, an asterisk will be displayed next to the measured data
and the out-of-specification measured data on the plot will be blanked out.
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In Case of Difficulty

NOTE Inspect all connections. DO NOT disconnect the cables from the analyzer test
ports. This will invalidate the calibration that you have done earlier.

= Repeat “Verification Device Measurements,” on page 2-25. Be sure to make good
connections for each verification device measurement.

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

1. Press (Preset) PRESET: FACTORY (Preset).

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

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

4. Connect the short to cable 1.

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

6. Press SCALE/REF SCALE/DIV (L05) (x1).

ES Models (Check PORT 2)
7. Check that the trace response is 0.00 + 0.05 dB.

8. Disconnect the short and connect it cable 2.

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

11.1f any of the trace responses are out of the specified limits, repeat “Measurement
Calibration,” on page 2-22 and “Verification Device Measurements,” on page 2-25.

12.Refer to Chapter 4, “Start Troubleshooting Here” for more troubleshooting
information.
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« Disconnect and reconnect the device that failed the verification. Then measure the

device again.

If the performance verification still fails:

= Continue to measure the rest of the verification devices and printout the results of all

four measurement parameters.

= Print the error terms and examine them for anomalies near the failure frequencies.

Refer to Chapter 11, “Error Terms.”

= Make another measurement calibration and follow the flow chart in Figure 2-14.

Figure 2-14 Verification Fails Flowchart

VERIFICATION
FAILS

VERIF ICATION pass | PRINT OUT RESULTS
e T MEASURE AL ThE
REVEASURED VERIF ICATION DEVICES

FAIL

FAILS
AT THE SAME
FREQUENCY WITH
MORE THAN
ONE DEVICE

YES

KiT SUBST I TUTE
SUBST I TUTED o k1T
»
SUBSTITUTE VERF ICATION
VERIF ICATION KIT
KIT SUBSTITUTED "
CABLES SUBSTITUTE
SUBST I TUTED L es
?
GO TO THE
TROUBLESHOOT I NG
CHAPTER
ADAPTERSN\ N9 | sugsT i TuTE

SUBSTLTUTED ADAPTERS

YES

GO TO THE
TROUBLESHOOT ING
CHAPTER

sb69d

2-30

Service Guide



8719ET/20ET/22ET System Verification and Performance Tests
8719ES/20ES/22ES System Verification
RF Network Analyzers

Interpreting the Verification Results

Figure 2-15 and Figure 2-16 show examples of typical verification results, with dump
graphics activated ( DUMP GRAPHICS ON ).These printouts include a comparison of
the data from your measurement results with the traceable data and corresponding
uncertainty specifications. Use these printouts to determine whether your measured data
falls within the total uncertainty limits at all frequencies.

NOTE If you only want a tabular list (as in Figure 2-16), activate RECORD ON

Figure 2-15 Printout of Graphical Verification Results

30 Apr 1996 16:24:38
CH1 S{4&MY in MAG 20 mu/ REF 0 U

Y

svs \ER 1:]s11 M| SER #0110
PRm

Cor

e
s o

START .050 000 000 GHz STOP 13.510 000 000 GHz
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The callouts in Figure 2-15 are defined as:

Upper limit points as defined by the total system uncertainty specifications.
Lower limit points as defined by the total system uncertainty specifications.
Data measured at the factory.

Results of measurement.

Correction is turned on.

Measurement parameter (S11 and memory, displayed in linear magnitude).
Serial number of device (01610).

Device being measured (SYS VER 1).

® N O o~ bR
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Figure 2-16 Printout of Tabular Verification Results

STIMULUS  CH1812 Margin Upper Lim  Lower Lim
GHz

.050 000 000 -20.04 dB .063 dB -19.976 dB -20.197 dB

250 000 000 -20.105 dB 103 dB -19.983 dB -20.208 dB

.500 000 000 -20.113 dB 101 dB -19.987 dB -20.

.750 000 000 -20.12 dB 103 dB -19 .983 d =
1.000 000 000-20.126 dB 104 dB -19.984 dB -20.23 dB

1.250 000 000-20.136 dB 098 dB -19.989 dB -20 234 dB

1.500 000 000-20.155 dB 082 dB -19 .992 dB -20 .237 dB

2.000 000 000-20.197 dB 048 dB -19.999 dB -20 246 dB
3.000 000 000-20 .19 dB 125 dB -19 .957 dB  -20 315 dB
000 000-20.192 dB 149 dB -19 976 dB .20 .342 dB
00-20.212 4B 152 dB -19 .993 dB  -20 .365 dB
7.500 000 000-20.206 dB 181 dB -20.016 dB -20.388 dB
8.000 000 000-20 .22 dB 180 dB -20.025dB 20 .
9.000 000 000-20.235 dB 262 dB -19.961 dB

10.000 000 000-20 257 4B 261 -19.
12.000 000 000-20.295 dB .254 :
13.500 000 000-20 .307 dB 265 dB -20.041 dB -20.574 ¢B
15.000 000 000-20.317 dB 280 dB -20.036 dB -20.622 dB
16.500 000 000-20.412 dB 238 dB -20.061 dB -20 .65 dB
18.000 000 000-20 .46 dB 205 dB -20.076 dB -20.666 dB
19.500 000 000-20.345 dB 257 dB -20.087 dB -20.675 dB
20.000 000 000-20.346 dB 259 dB -20.087 dB .20 675 dB
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The callouts in Figure 2-16 are defined as:

1. Frequency of the data points, in GHz.
Results of the measurement.
Upper limit line as defined by the total system uncertainty specification.

Lower limit line as defined by the total system uncertainty specification.

o > 0N

Difference between the measured results and the limit line. A positive number indicates
a pass. An asterisk (*) indicates a fail.
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Performance Tests

The performance tests verify that the analyzer meets its published specifications. Data
from these tests should be recorded on the “Performance Test Record,” beginning on
page 2-46.

This section includes the following performance tests:

= Frequency Accuracy Performance Test, on page 2-34.
e Level Accuracy Performance Test, on page 2-36.

e Source Linearity Performance Test, on page 2-38.

= Dynamic Range Performance Test, on page 2-42.
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Frequency Accuracy Performance Test

This test checks the frequency accuracy of the analyzer at or near its maximum frequency.
Table 2-6 Required Equipment

Equipment Description 8719ET/ES 8722ET/ES
8720ET/ES
Frequency Counter 53150A or 5350B 53151A or 5351B
RF Cable Set 85131F 85133F

Analyzer warmup time: 30 minutes.

NOTE On the frequency counter, set the resolution to 1kHz or less.

1. Connect the equipment as shown in Figure 2-17 and press the following:
PRESET: FACTORY
CW FREQ

Figure 2-17 Frequency Range and Accuracy Test Setup
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2. Select the analyzer CW frequency:

= Agilent 8719ET/ES, press
= Agilent 8720ET/ES, press
= Agilent 8722ET/ES, press

3. Record the frequency counter reading for each frequency point in the results section on
the “Frequency Accuracy” performance test record at the end of this chapter.
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If the Analyzer Fails This Test

= If the frequency measured is close to the specification limits (either in or out of
specification), check the time base accuracy of the counter used.

= If the analyzer fails by a significant margin, the master time base probably needs
adjustment. In this case, refer to the “Frequency Accuracy Adjustment” procedure in
Chapter 3, “Adjustments and Correction Constants.”

= See Chapter 7, “Source Troubleshooting,” for related troubleshooting information.
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Level Accuracy Performance Test

This test checks the maximum variation in output power across the frequency range of the
analyzer.

Table 2-7 Required Equipment

. _ 8719ET/ES
Equipment Description 8720ET/ES 8722ET/ES

436A, 437B,438A E4418A (EPM-441A) or

HP/Agilent Power Meter E4419A (EPM-442A)

HP/Agilent Power Sensor 8485A 8487A
P/N 85052-60012
Adapter 3.5-mm (f) to 3.5-mm (f) (part of 85052B) N/A
Adapter 2.4-mm (f) to 2.4-mm (f) N/A P/N 85056-60006

(part of 85056A)

Analyzer warmup time: 30 minutes.

1. Zero and calibrate the power meter.

2. Set the calibration factor on the power meter to the average value of the power sensor
between 50 MHz and 20 GHz (40 GHz for 8722ET/ES).

For example, if the power sensor calibration factor is 100% at 50 MHz and 92% at
20 GHz (40 GHz for 8722ET/ES), set the calibration factor to 96%.

3. Connect the equipment as shown in Figure 2-18.

Figure 2-18 Power Test Setup
NETWORK ANALYZER

Z N
—

e

POWER METER

Adapter

Power Sensor

* Direct Connection
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4. On the analyzer, press the following:
PRESET: FACTORY
POWER PWR RANGE MAN POWER RANGES RANGEDO

5. Enter the power value listed in Table 2-8 and then press (x1).
Table 2-8 Power Values for Flatness Test

Analyzer Model Type Test Power Setting
8719ES and 8720ES 0 dBm
8719ET and 8720ET
8719ES Option 007 5dBm
8720ES Option 007
8722ES -10 dBm
8722ET
8722ES Option 007 -5 dBm

6. To set a 300 second sweep, press SWEEP TIME x1).
7. To initiate a single sweep, press TRIGGER MENU SINGLE

8. During the sweep, notice the minimum and maximum power level readings, and record
these in the “Min.” and “Max.” columns on the “Level Accuracy” performance test
record.

The analyzer remains at each frequency point for 1.5 seconds to allow the power meter
sufficient time to settle.

If the Analyzer Fails This Test

1. Ensure that the power meter and power sensor are operating to specification.

2. Inspect the connectors for damage. Poor match at these connections can generate power
reflections and cause the analyzer to appear to be out of limits.

3. Marginal failures (especially at the high or low end) may be due to the power sensor
calibration factor approximation method. A calibration factor approximation of +4%, as
in the above example, induces an error of about 0.15 dB. To eliminate the calibration
factor approximation as the cause of failure, do the following:

a. Press CW FREQ and rotate the knob to the frequency in question.
b. Set the calibration factor on the power meter to the value indicated by the power
sensor.

c. The corrected power level reading should be between the limits shown in the “Level
Accuracy” performance test record.

4. The source relies on the power adjustments for proper performance, refer to Chapter 3,
“Adjustments and Correction Constants.” If failures still occur, after you have made the
power adjustments, refer to Chapter 7, “Source Troubleshooting.”
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Source Linearity Performance Test

This test checks the Source Power Linearity.
Table 2-9 Required Equipment

Equipment Description 8719ET/ESand 8720ET/ES 8722ET/ES

P/N 00901-60004
(Part of the 85056A)

P/N 00902-60004
(Part of the 85052B)

50Q RF Load

[EEN

. Connect a 50Q load to PORT 1 (REFLECTION port on ET models).
Press PRESET: FACTORY (Preset).

. To measure R channel, press the following:

INPUT PORTS R

MARKER MODE MENU
4. To set the IF bandwidth to 10 Hz, press the following:

POWER

Table 2-10 Power Value Settings for Testing Linearity

w N

MARKERS: DISCRETE

Avg ) IF BW

PWR RANGE MAN POWER RANGES RANGEO

Power Settings g%ggi g%ggc?;tzu%igm 8722ES ggzg Option 007
8720ES Option 007

PRref -5dBm 0dBm -10 dBm -5dBm

P1 (Pref — 5 dB) -10dBm -5 dBm -15dBm -10 dBm

P, (Pref — 10 dB) -15dBm -10 dBm -20dBm -15 dBm

P3 (Pref + 5 dB) 0 dBm +5dBm -5dBm 0 dBm

P4 (Pref + 10 dB) +5 dBm +10 dBm NA NA
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8719ET/ES and 8720ET/ES Models

1. Refer to Table 2-10 and set the analyzer to the power value that is listed in the Pres row
for the particular analyzer under test. After you enter the value, press (x1).

2. Wait for the analyzer to complete a full sweep.
3. Press DATA -~ MEMORY DATA/MEM

4. Press A MODE MENU FIXED MKR POSITION  FIXED MKR VALUE

@) GD.

Recording P, Data

5. Press POWER
6. Enter the power value that is listed in the P, row of Table 2-10 for the particular
analyzer under test. After you enter the value, press (x1).

7. Wait for the analyzer to complete a full sweep.

8. Press (Marker Search ) SEARCH: MAX

9. Read the marker value from the analyzer display and add 5 dB. Record the calculated
value in the “P; Max.” column of the “Source Linearity” performance test record.

10.Press SEARCH: MIN .

11.Read the marker value from the analyzer display and add 5 dB. Record the calculated
value in the “P; Min.” column of the “Source Linearity” performance test record.

Recording P, Data

12.Repeat steps 5 through 11, except in step 6 enter the power value in the P, row and in

step 11 read the marker and add 10 dB to arrive at the calculated value. Record the
calculated value in the “P, Max.” and “P, Min.” columns of the “Source Linearity”

performance test record.

Recording P53 Data

13.Repeat steps 5 through 11, except in step 6 enter the power value in the P; row and in

step 11 read the marker and subtract 5 dB to arrive at the calculated value. Record the
calculated value in the “P3 Max.” and “P3 Min.” columns of the “Source Linearity”

performance test record.

Recording P, Data

14.Repeat steps 5 through 11, except in step 6 enter the power value in the P4 row and in

step 11 read the marker and subtract 10 dB to arrive at the calculated value. Record the
calculated value in the “P, Max.” and “P, Min.” columns of the “Source Linearity”

performance test record.
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8722ET/ES Models

1. Press (Stop) (20) (G/n ).
2. Press (Sweep Setup) POWER

3. Refer to Table 2-10 and set the analyzer to the power value that is listed in the Pres row

for the particular analyzer under test. After you enter the value, press (x1).
4. Wait for analyzer to complete one full sweep.
5. Press DATA —~ MEMORY DATA/MEM
6. Press A MODE MENU  FIXED MKR POSITION  FIXED MKR VALUE

@ D).

Recording P, Data

7. Press POWER

8. Enter the power value that is listed in the P, row of Table 2-10 for the particular
analyzer under test. After you enter the value, press (x1).

9. Wait for analyzer to complete one full sweep.

10.Press (Marker Search) SEARCH: MAX

11.Read the marker value from the analyzer display and add 5 dB. Record the calculated
value in the 8722ET/ES (0.05 - 20 GHz) “P; Max.” column of the “Source Linearity”

performance test record.
12.Press SEARCH: MIN .

13.Read the marker value from the analyzer display and add 5 dB. Record the calculated
value in the 8722ET/ES (0.05 - 20 GHz) “P; Min.” column of the “Source Linearity”

performance test record.

Recording P, Data for the 20 GHz to 40 GHz Band

14.To record data for P, data in the 20 GHz to 40 GHz band, press (Start) (20 ) (G/n ).

15.Press (Stop ) (40 ) (G/n ).

16.Repeat steps 2 through 13 of the section, except record the values in the 8722ET/ES
(20 - 40 GHz) “P; Max.” and “P; Min.” columns of the “Source Linearity” performance

test record.
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Recording P, Data

17.To record data for P, data in the 50 MHz to 40 GHz band, press (Start) (50 ) (M/u_).

18.Repeat steps 2 through 7 of this section of the procedure.

19.Enter the power value that is listed in the P, row of Table 2-10 for the particular
analyzer under test. After you enter the value, press (x1).

20.Wait for the analyzer to complete one full sweep.

21.Press (Marker Search ) SEARCH: MAX

22.Read the marker value from the analyzer display and add 10 dB. Record the calculated
value in the 8722ET/ES (0.05 — 40 GHz) “P, Max.” column of the “Source Linearity”

performance test record.
23.Press SEARCH: MIN .,

24.Read the marker value from the analyzer display and add 10 dB. Record the calculated
value in the 8722ET/ES (0.05 - 40 GHz) “P, Min.” column of the “Source Linearity”

performance test record.

Recording P35 Data

25.To record data for P3 data in the 50 MHz to 20 GHz band, press (Start) (50 ) (M/u ).

26.Press (Stop ) (20 ) (G/n ).

27.Repeat steps 2 through 7 of this section of the procedure.

28.Enter the power value that is listed in the P5 row of Table 2-10 for the particular
analyzer under test. After you enter the value, press (x1).

29.Wait for analyzer to complete one full sweep.

30.Press (Marker Search ) SEARCH: MAX

31.Read the marker value from the analyzer display and subtract 5 dB. Record the
calculated value in the 8722ET/ES (0.05 - 20 GHz) “P3; Max.” column of the “Source

Linearity” performance test record.
32.Press SEARCH: MIN .,

33.Read the marker value from the analyzer display and subtract 5 dB. Record the
calculated value in the “P3 Min.” column of the “Source Linearity” performance test

record.
If the Analyzer Fails This Test

= The source relies on the power linearity adjustment for correct performance. Refer to
Chapter 3, “Adjustments and Correction Constants,” and perform the “Power Linearity
Adjustment” procedure. Then repeat this test.

= If the analyzer repeatedly fails this test, refer to Chapter 7 , “Source Troubleshooting.”
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Dynamic Range Performance Test

This test checks the dynamic range of the analyzer.
Table 2-11 Required Equipment

Equipment Description 8719ET/ESand 8720ET/ES 8722ET/ES
HP/Agilent Calibration Kit 85052B 85056A
HP/Agilent RF Cable Set 85131F 85133F

Analyzer warmup time: 30 minutes.

Entering Frequency Points

1. Press (Preset) PRESET: FACTORY (Preset).

2. To enter the values for the first frequency segment and power value, press the

following:

SWEEP TYPE MENU EDIT LIST ADD
(Start) (50 ) (M/u )

(Stop) ((50.000101) (M/u_)
NUMBER of POINTS DONE
MORE LIST POWER ON SEGMENT POWER

Enter the power level from Table 2-12 and press DONE
Table 2-12 Power Levels for the Frequency Segment Values

Model szoéNrﬁr
ES Models
8719ES and 8720ES 5
8719ES and 8720ES Option 007 10
8722ES (50MHz to 20 GHz) -5
(20.0 GHz to 40.05 GHz) -10
8722ES Option 007 (50MHz to 20 GHz) 0
(20.0 GHz to0 40.05 GHz) -5
ET Models
8719ET and 8720ET 5
8722ET (50MHz to 20 GHz) 0
(20.0 GHz to 40.05 GHz) -5
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3. Repeat step 2 (beginning with ADD ) to enter the values for the remaining frequency
segments and power levels of your analyzer. Refer to Table 2-13 for the frequency
segment values.

Table 2-13 Frequency Segment Values

Segment Start Stop Number

Frequency Frequency of Points
All Models 1 50 MHz 50.000101 MHz 11
All Models 2 839.999899 MHz 840 MHz 11
All Models 3 0.84 GHz 8 GHz 201
8719ET/ES 4 8 GHz 13.51 GHz 101
8720ET/ES 4 8 GHz 20.05 GHz 151
8722ET/ES 4 8 GHz 20 GHz 151
8722ET/ES 5 20 GHz 40.05 GHz 201

4. When all of the frequency segments have been entered, press the following:

DONE LIST FREQ ALL SEGS SWEEP
Test Setup

5. Tosetup the PORT 1 measurement (REFLECTION measurement on ET Models), press
the following:

For ES Models:
Trans: FWD S21 (B/R)
LIN MAG

Avg) IF BW
(ScaleRef ) (2 ) (x1)
For ET Models:

TRANSMISSN
LIN MAG

Avg) IF BW
(ScaleRef ) (2 ) (x1)

Service Guide 2-43



System Verification and Performance Tests 8719ET/20ET/22ET
Performance Tests 8719ES/20ES/22ES
RF Network Analyzers

Calibration

6. Connect a thru (RF cable) between PORT 1 and PORT 2 on ES models (REFLECTION
and TRANSMISSION on ET models).

7. To start the measurement calibration, press the following:

CALIBRATE MENU RESPONSE &ISOL’'N RESPONSE THRU

8. Remove the thru and connect 50Q terminations to PORT 1 and PORT 2 on ES models
(REFLECTION port and TRANSMISSION port on ET models).

9. To continue the measurement calibration, press the following:
AVERAGING FACTOR AVERAGING ON
RESUME CAL SEQUENCE ISOL’'N STD

NOTE This measurement takes several minutes

10.When the analyzer beeps or the message, PRESS ‘DONE’ IF FINISHED WITH STD(s),
appears on the display, press the following:

DONE:RESP ISOL’N CAL

Measurement and Data Collection

11.Press (Sweep Setup) TRIGGER MENU SINGLE

12.When the single sweep has been taken, press the following:
AUTOSCALE
MARKER MODE MENU MARKERS: DISCRETE
MARKER 1 MARKER 2  (50.000101 ) (M/u )
MARKER MODE MENU MKR STATS ON

A MODE MENU A REF=1

13.Read the mean value and standard deviation from the analyzer display. Calculate the
dynamic range, using the following equation.

20 x log [(3 x Standard Deviation) + Mean Value]

Record the calculated value in the “S21 / Transmission” column of the “Dynamic Range”
performance test record for your analyzer.

14.Repeat steps 12 and 13 (beginning with MARKER 1 ), placing marker 1 and
marker 2 at the start and stop of the remaining frequency ranges that are listed in
Table 2-13.
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If the Analyzer Fails This Test

= First suspect the connections, the calibration standards and the cable. Visually inspect
all of the connectors and repeat the test.

= In case of repeat failure, gauge the connectors, refer to the “Principles of Microwave
Connector Care,” on page 1-6.

= Recheck the output power of the source.

« Refer to the Chapter 4, “Start Troubleshooting Here,” for additional help.
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Performance Test Record

The complete system performance verification record includes the printout from the total
system uncertainty test, these test records, and a certificate of calibration.

Use the following pages to record the results of the performance tests. You may wish to
photocopy these pages and keep them as master copies.

Table 2-14 Performance Test Record for All Models

Test Facility Report Number

Date

Date of Last System Calibration

Tested by Customer

Analyzer Calibration Kit Verification Kit

Model S/N Model

Verification Kit

Serial Number Test Port Cables S/N
Measurement Calibration

Calibration Kit Technique

Ambient temperature °C Relative Humidity

Ambient temperature at measurement Ambient temperature at performance

calibration °C verification

Test Equipment Used Model Number Trace Number Cal Due Date

1. Frequency Counter

2. Power Meter

3. Power Sensor

4. Spectrum Analyzer

Special Notes: This system verification applies to total measurement uncertainty and frequency accuracy
specifications.
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Frequency Accuracy

Frequency Point

Minimum
Specifications

Results

Maximum
Specifications

13.5 (8719ET/ES) 13.499865 GHz 13.500135 GHz +2.35 kHz
20.0 (8720ETI/ES) 19.999800 GHz 20.000200 GHz +3.00 kHz
26.0 (8722ET/ES) 25.999740 GHz 26.000260 GHz +3.60 kHz

M easurement
Uncertainty?

4 The measurement uncertainty is based on equipment specified in “Service Test Equipment,” on

page 1-3.
Level Accuracy
Model Type Minimum PORT 1 or REFLECTION Maximum M easur ement
Uncertainty?
Min. M ax.

8719ES
8720ES -2.0 dBm +2.0 dBm +0.30dB
8719ET +0.30 dB
8720ET
8719ES (Opt. 007)
8720ES (Opt. 007) +3.0 dBm +7.0 dBm
8722ES -13.0 dBm -7.0 dBm +0.35dB
8722ET +0.30 dB
8722ES (Opt. 007) -8.0 dBm -2.0dBm

4 The measurement uncertainty is based on equipment specified in “Service Test Equipment,” on

page 1-3.
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Source Linearity

Power Level and Model Type Minimum Results M aximum M easur ement

Specification Specification | Uncertainty

Min. M ax.
Py

8719ET/ES, 8720ET/ES
8719ES Opt. 007,

8720ES Opt. 007 -0.35dB 0.35dB +0.03 dB

8722ETI/ES, 8722ES Opt. 007

Freg. range (0.05 — 20 GHz) -0.35dB 0.35dB +0.03 dB

8722ETI/ES, 8722ES Opt. 007

Freg. range (20 — 40 GHz) -0.60 dB 0.60 dB +0.03 dB
P2

8719ET/ES, 8720ET/ES
8719ES Opt. 007,

8720ES Opt. 007 -0.60 dB 0.60 dB +0.04 dB

8722ETI/ES, 8722ES Opt. 007

Freg. range (0.05 — 40 GHz) -0.60 dB 0.60 dB +0.04 dB
P3

8719ET/ES, 8720ET/ES
8719ES Opt. 007,

8720ES Opt. 007 -0.35dB 0.35dB +0.03 dB

8722ETI/ES, 8722ES Opt. 007

Freg. range (0.05 — 20 GHz) -0.35dB 0.35dB +0.03 dB
Py

8719ET/ES, 8720ET/ES
8719ES Opt. 007,
8720ES Opt. 007 -1.0dB 1.0 dB +0.04 dB
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Power Settings 8719ES 8719ET, 8720ET 8722ES 8722ET

8720ES 8719ES Option 007 8722ES Option 007

8720ES Option 007

PRref -5dBm 0dBm -10 dBm -5dBm
P1 (Pref — 5 dB) -10 dBm -5 dBm -15dBm -10 dBm
P5 (Pref — 10 dB) -15dBm -10 dBm -20 dBm -15dBm
P3 (Pref + 5 dB) 0dBm +5 dBm -5dBm 0 dBm
P4 (Pref + 10 dB) +5dBm +10 dBm NA NA
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Dynamic Range

Model Type and Frequency Range Specification Results M easurement
Uncertainty

Not Option 007 | Option 007 S21/
Transmission

8719ET and 8720ET
50 MHz to 840 MHz 102 dB N/A +0.29 dB
840 MHz to 20.05 GHz 104 dB N/A +0.29 dB

8719ES and 8720ES

50 MHz to 840 MHz 77 dB 82 +0.29 dB
840 MHz to 20.05 GHz 100 dB 105 +0.29 dB
8722ET
50 MHz to 840 MHz 98 dB N/A +0.29 dB
840 MHz to 8 GHz 102 dB N/A +0.29 dB
8 GHz to 20 GHz 100 dB N/A +0.29 dB
20 GHz t0 40.05 GHz 89 dB N/A +0.29 dB
8722ES
50 MHz to 840 MHz 67 dB 72 dB +0.29 dB
840 MHz to 8 GHz 93 dB 98 dB +0.29 dB
8 GHz to 20 GHz 91dB 96 dB +0.29 dB
20 GHz t0 40.05 GHz 80 dB? 85 dB? - +0.29 dB

@ For Option 085 or Option 012, subtract 3 dB.
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Information on This Chapter

The accuracy of the analyzer is achieved and maintained through mechanical adjustments,
electrical adjustments, and correction constants (CCs). The correction constants are
empirically derived data that are stored in memory and then recalled to refine the
instrument’s measurements and to determine its proper operation.

Anytime the CPU (A7) assembly is replaced, all of the correction constants must be
regenerated and stored to the new CPU assembly board. Agilent Technologies recommends
that you store the correction constant data to 3.5 inch disk as a backup. The procedure for
storing correction constant data to 3.5 inch disk can be found in “EEPROM Backup Disk
Procedure” on page 3-33.

Additionally, there are adjustments and correction constants that must be performed
following the replacement of an assembly. Refer to Table 14-1 on page 14-35 of

Chapter 14 , “Assembly Replacement and Post-Repair Procedures,” in order to determine
which adjustments and correction constants procedures to perform.
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This chapter contains the following adjustment procedures:

"A7 Switch Positions," on page 3-4

"Source Pretune Correction Constants (Test 43)," on page 3-6

"Analog Bus Correction Constants (Test 44)," on page 3-8

"IF Step Correction Constants (Test 47)," on page 3-9

"ADC Offset Correction Constants (Test 48)," on page 3-10

"Serial Number Correction Constants (Test 49)," on page 3-11

"Protected Option Numbers Correction Constants (Test 50)," on page 3-13
"Unprotected Hardware Option Correction Constants," on page 3-15
"Output Power Adjustments,” on page 3-17

"Power Linearity Adjustment,” on page 3-24

"Blanking Adjustment (Test 54)," on page 3-30

"Initialize EEPROMSs (Test 53)," on page 3-32

"EEPROM Backup Disk Procedure,” on page 3-33

"Correction Constants Retrieval Procedure," on page 3-35

"Loading Firmware," on page 3-36

"Reference Assembly VCO Tune Adjustment,” on page 3-39

"Frequency Accuracy Adjustment,” on page 3-41

"API Spur Avoidance and 100 kHz FM Sideband Adjustment," on page 3-44
"Raw Offset Correction Constants," on page 3-48

"Sampler Calibration Correction Constants (Test 51)," on page 3-58
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A7 Switch Positions

The A7 switch allows you to set up your analyzer to alter correction constants (CCs).

NOTE Before moving the A7 switch, perform “EEPROM Backup Disk Procedure,” on
page 3-33 to save your correction constants.

Required Equipment and Tools

To move the switch position, use a non-metallic adjust tool, HP/Agilent part number
8830-0024.

1. Remove the power cord from the analyzer.
2. Set the analyzer on its side.

3. Remove the two corner standoffs from the bottom of the instrument with the T-10 TORX
screwdriver.

4. Loosen the captive screw on the bottom cover's back edge, with the T-15 TORX
screwdriver.

5. Slide the cover toward the rear of the instrument.

CAUTION Use proper ESD procedures when performing the following steps.

6. Move the A7 switch, as shown in Figure 3-1.

= Move the A7 Switch to the ALT position before you run any of the correction constant
adjustment routines. This is the position for altering the analyzer's correction
constants.

= Move the A7 Switch to the NRM position after you have run correction constant
adjustment routines. This is the position for normal operation.

7. Reconnect the power cord and switch on the instrument.
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Figure 3-1 Switch Positions for A7 CPU Assembly

A7 CPU Assembly

S400
A N
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Normal Mode Alter Mode Rocker  Slide

sb6165d
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Source Pretune Correction Constants (Test 43)

This procedure generates pretune values for correct phase-locked loop operation.

Required Equipment

Equipment Description 8719ET/ES 8722ET/ES
8720ET/ES
HP/Agilent Frequency counter 53150A 53151A
5350B 5351B
HP/Agilent RF cable 85131F 85133F

Analyzer warmup time: 30 minutes.

1. Make sure the A7 Switch is in the alter position (ALT).

2. Connect the equipment as shown in Figure 3-2 and then press the following:

PRESET: FACTORY
SERVICE MENU TESTS
ADJUSTMENT TESTS EXECUTE TEST YES

Figure 3-2 Source Pretune Correction Constants Setup

NETWORK ANALYZER
— ~ FREQUENCY COUNTER
,J N
]
5 888 ©
® ono — BB8 @
a4 \ 4 A 4

sb519e

3. When the prompt, Set source to 2. 345 GHz, then conti nue appears, use the front
panel knob to adjust the frequency of the analyzer source to within 5 MHz of 2.345 GHz.
Press CONTINUE when the frequency is set.

4. For the 8722ET/ES, when the prompt Set source to 19. 550 GHz appears on the
display, the continue prompt appears next. Use the front panel knob to adjust the

frequency of the analyzer source to within 5 MHz of 19.550 GHz. Press CONTINUE
when the frequency is set.
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5. When Pret une Adj DONE is displayed, press (Preset).

6. If no more correction constant routines are going to be performed, return the A7 Switch
to the NRM position and perform the “EEPROM Backup Disk Procedure” on page 3-33.
In Case of Difficulty

If any error messages appeatr, refer to Chapter 7 , “Source Troubleshooting,” or contact the
nearest Agilent Technologies sales or service office.
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Analog Bus Correction Constants (Test 44)

This procedure calibrates the analog bus by using three reference voltages (ground,

+0.

37 volts and +2.5 volts), then stores the calibration data as correction constants in

EEPROMSs.

Analyzer warmup time: 30 minutes.

1.
2.

In

Make sure the A7 Switch is in the alter position (ALT).
Press the following:

PRESET: FACTORY

SERVICE MENU TESTS

EXECUTE TEST YES

Observe the analyzer for the results of the adjustment routine:

= If the analyzer displays ABUS Cor DONE, you have completed this procedure.
= If the analyzer displays ABUS Cor FAIl L, repeat the test.

If no more correction constant routines are going to be performed, return the A7 Switch
to the NRM position and perform the “EEPROM Backup Disk Procedure” on page 3-33.

Case of Difficulty

Refer to Chapter 6 , “Digital Control Troubleshooting,” or contact the nearest Agilent
Technologies sales or service office.
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IF Step Correction Constants (Test 47)

These correction constants compensate for IF amplifier linearity difference between gain
stages.

Required Equipment and Tools

Equipment Description 8719ET/ES 8720ET/ES 8722ET/ES
HP/Agilent RF cable 85131F 85133F

. part number part number
HP/Agilent RF open 85052-60009 85052-60023

. . 8493C 8490D
HP/Agilent RF fixed attenuator | ;01 010,006,020 | Option 010,006,020

Analyzer warmup time: 30 minutes.

1. Make sure the A7 Switch is in the alter position (ALT).

2. Press the following:

PRESET: FACTORY
SERVICE MENU TESTS
EXECUTE TEST YES CONTINUE
Follow the instructions on the display.
3. Observe the analyzer for the results of the adjustment routine:
If the message | F Step Cor DONEis displayed, you have completed this procedure.

4. If no more correction constant routines are going to be performed, return the A7 Switch
to the NRM position and perform the “EEPROM Backup Disk Procedure,” on page 3-33.

In Case of Difficulty

= If the message CAUTI ON TROUBLE! CHECK SETUP AND START OVER is displayed, check
that the RF cable is connected from PORT 1 to PORT 2 (REFLECTION port and
TRANSMISSION port on the ET models). Then repeat this adjustment routine.

= If the analyzer continues to fail the adjustment routine, refer to Chapter 6 , “Digital
Control Troubleshooting,” or contact the nearest Agilent Technologies sales or service
office.
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ADC Offset Correction Constants (Test 48)

These correction constants improve the dynamic accuracy by shifting small signals to the
most linear part of the ADC quantizing curve.

Analyzer warmup time: 30 minutes.
1. Make sure the A7 Switch is in the alter position (ALT).
2. Press the following:

PRESET: FACTORY

SERVICE MENU TESTS

EXECUTE TEST YES

NOTE Test 48 takes about three minutes.

3. Observe the analyzer for the results of the adjustment routine:
= If the analyzer displays ADC O's Cor DONE, you have completed this procedure.
= If the analyzer displays ADC O's Cor FAI L, repeat the test.

4. 1f no more correction constant routines are going to be performed, return the A7 Switch
to the NRM position and perform the “EEPROM Backup Disk Procedure,” on page 3-33.

In Case of Difficulty

= |If the analyzer displays ADC O's Cor FAl L after repeating the test, refer to Chapter 6 ,
“Digital Control Troubleshooting,” or contact the nearest Agilent Technologies sales or
service office.
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Serial Number Correction Constants (Test 49)

This procedure stores the analyzer serial number in the A7 CPU assembly EEPROMs.

CAUTION Perform this procedure only if the A7 CPU assembly has been replaced.

Analyzer warmup time: None.

1. Make sure the A7 Switch is in the alter position (ALT).

2. Record the ten character serial number that is on the analyzer rear panel identification

label.
NOTE The serial number may also be entered using the optional external keyboard.
Plug the keyboard into the “DIN KYBD” connector on the rear panel and
press (PreseD).

3. To erase the HP/Agilent logo, press the following:

PRESET: FACTORY
MORE TITLE ERASETITLE

4. Enter the serial number 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 character. Enter a total of ten characters: two letters and eight digits.

Press if you make a mistake.

5. Press DONE when you have finished entering the title. Double check that the correct
serial number appears in the title area. If you made a mistake at this point, return to
step 3.

CAUTION You cannot correct mistakes after you perform step 6, unless you contact the
nearest Agilent Technologies sales or service center, for a clear serial number
keyword. Then you must perform “Protected Option Numbers Correction
Constants (Test 50)” and repeat this procedure.

6. Press SERVICE MENU TESTS EXECUTE TEST YES.
7. Observe the analyzer for the results of the routine:

If the analyzer displays the message Seri al Cor DONE, you have completed this
procedure.

8. If no more correction constant routines are going to be performed, return the A7 Switch
to the NRM position and perform the “EEPROM Backup Disk Procedure,” on page 3-33.
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In Case of Difficulty

= |If the analyzer does not display DONE, then 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:

1. Press the following:

PRESET: FACTORY
SERVICE MENU FIRMWARE REVISION
2. Look for the serial number displayed on the analyzer screen.
3. Rerun this adjustment test if the serial number is not displayed.

= |If the analyzer continues to fail this adjustment routine, contact the nearest Agilent
Technologies sales or service office.
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Protected Option Numbers Correction Constants (Test 50)

This procedure stores the instrument’s protected option(s) information in A7 CPU
assembly EEPROMs.

You can also use this procedure to remove the serial number. You will need a unique
keyword from Agilent Technologies. Refer to step 6 in “Serial Number Correction
Constants (Test 49),” on page 3-11.

CAUTION Perform this procedure only if the A7 CPU assembly has been replaced and
the “Serial Number Correction Constants (Test 49)” procedure has been
performed.

Analyzer warmup time: None

1. Remove the instrument bottom cover and record the keyword label(s) that are located
on the exposed sheet metal next to the CPU assembly (A7). Note that the individual
keyword for each option is installed in the instrument.

NOTE If the instrument does not have a label, then contact the nearest Agilent
Technologies sales or service office. Be sure to include the full serial number
of the instrument.

2. Make sure the A7 Switch is in the alter position (ALT).

NOTE The serial number may also be entered using the optional external keyboard.
Plug the keyboard into the “DIN KYBD” connector on the rear panel and

press (Preset).

3. To erase the HP/Agilent logo, press the following:

PRESET: FACTORY
MORE TITLE ERASETITLE

CAUTION Do not confuse “I” with “1” (one) or “O” with “0” (zero).

4. Enter the keyword 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.
5. Press DONE when you have finished entering the keyword.
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6. Press the following:
SERVICE MENU TESTS
EXECUTE TEST YES

7. Observe the analyzer for the results of the adjustment routine:

= If the analyzer displays ot i on Cor DONE, you have completed this procedure.

8. If no more correction constant routines are going to be performed, return the A7 Switch
to the NRM position and perform the “EEPROM Backup Disk Procedure,” on page 3-33.

In Case of Difficulty

= |If the analyzer displays Qpti on Cor FAl L, check the keyword used in step 4 and make
sure it is correct. Pay special attention to the letters “I” or “O”, the numbers “1” or “0”.
Repeat this entire adjustment test.

= |If the analyzer continues to fail the adjustment routine, refer to Chapter 6 , “Digital
Control Troubleshooting,” or contact the nearest Agilent Technologies sales or service
office.
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Unprotected Hardware Option Correction Constants

This procedure stores the instrument’s unprotected option(s) information in A7 CPU
assembly EEPROMs.

Analyzer warmup time: None.
1. Make sure the A7 Switch is in the alter position (ALT).

. Record the installed options that are printed on the rear panel of the analyzer.

2
3. Press (System) SERVICE MENU PEEK/POKE PEEK/POKE ADDRESS .
4

. For the address of each unprotected hardware option, refer to Table 3-1. Enter the
address for the specific installed hardware option that needs to be enabled or disabled.

Follow the address entry by pressing (x1).

e Pressing POKE after an address entry enables the option.
= Pressing POKE (0) after an address entry disables the option.

Table 3-1 PEEK/POKE Addresses Unprotected Hardware Options

Har dware Option PEEK/POKE Address
1D5 1619001529
004 1619001531
8722ET/ES 1619001533
085 1619001534
007 1619001535
089 1619001536
400 1619001537
012 1619001538

5. Repeat steps 3 and 4 for all of the unprotected options that you want to enable or
disable.

6. After you have entered all of the instrument's hardware options, press the following:

PRESET: FACTORY
SERVICE MENU FIRMWARE REVISION
7. View the analyzer display for the listed options.

8. If no more correction constant routines are going to be performed, return the A7 Switch
to the NRM position and perform the “EEPROM Backup Disk Procedure,” on page 3-33.
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In Case of Difficulty

« If any of the installed options are missing from the list, return to step 2 and reenter the
missing option(s).

= |If the analyzer continues to fail, contact the nearest Agilent Technologies sales or
service office.
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Output Power Adjustments

This procedure instructs you how to set the output power of your network analyzer across

the frequency bands by adjusting potentiometers on the source interface board (A59).

Required Equipment and Tools

. I 8719ET/ES
Equipment Description 8720ET/ES 8722ET/ES
HP/Agilent Power Meter 436A, 437B, 438A, E4418A (EPM-441A) or
E4419A (EPM-442A)
HP/Agilent Power Sensor 8485A 8487A
Adapter 3.5-mm (f) to 3.5-mm (f) part number N/A
85052-60012
(part of 85052B)
Adapter 2.4-mm (f) to 2.4-mm (f) N/A part number
85056-60006
(part of 85056A)
RF Cable 85131F 85133F
GPIB Cable 10833A
Non-Metallic Adjustment Tool 8830-0024
Antistatic Wrist Strap 9300-1367
Antistatic Wrist Strap Cord 9300-0980
Static-control Table Mat and Earth 9300-0797
Ground Wire

Analyzer warmup time: 30 minutes.

Preparing the Instrument

. Make sure the A7 Switch is in the alter position (ALT).

. Zero and calibrate the power meter.

1
2
3. With the analyzer turned off, remove the top two corner standoffs and the top cover.
4

. Locate the metal source assembly cover that is on the top-left, front-side of the
instrument.

Service Guide

3-17



8719ET/20ET/22ET
8719ES/20ES/22ES
RF Network Analyzers

Adjustments and Correction Constants
Output Power Adjustments

5. Unplug the flexible SMB cables coming out of the source assembly cover.

NOTE The 8719ET/ES and the 8720ET/ES have two SMB cables. The 8722ET/ES
have four SMB cables. All cables are clearly marked for easy re-assembly.

6. Remove the 3 screws on source assembly cover and lift it off the frame.
7. Reattach the SMB cables to the proper connectors.

8. Turn the analyzer on. If it does not phase lock, check the cable connections.

Setting the Main Power DAC to Preset Values.
For each PEEK/POKE location listed in Table 3-2, do the following:
1. Press the following:

PRESET: FACTORY

SERVICE MENU PEEK/POKE

2. Press PEEK POKE ADDRESS , enter the peek/poke address from Table 3-2, and
press (x1).

3. Press POKE , enter the poke value from Table 3-2, and press (x1).

4. Repeat steps 2 and 3 for the remaining peek/poke addresses.

Table 3-2 Main Power DAC Peek/Poke Location Table

DAC Peek/Poke Poke Valuefor the | Poke Valuefor the

Address 8719ET/ES 8722ET/ES

8720ET/ES
Low power 1619001442 1 1
Low power 1619001443 0 200
Mid power 1619001444 3 5
Mid power 1619001445 49 172
High Power 1619001446 10 10
High Power 1619001447 12 12
NOTE Your analyzer may display the message CAUTI ON TEST PORT OVERLQAD,

REDUCE POAER. Ignore this message and continue with the procedure.
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Setting the Potentiometers to the Minimum Levels.

1. Locate the Source Interface board (A59). For locations of the potentiometers,
see Figure 3-3.
2. Set the low band power potentiometer (A59 R4) at the center of its range.

3. Set the offset potentiometers (A59 R70, R71, R80) to their full counter-clockwise
position.

The end stops, on 10-turn potentiometers, are indicated by a clicking sound.

4. Set the slope potentiometers (A59 R86, R87, R88) to their full clockwise position.

Figure 3-3 Location of Output Power Adjustment Potentiometers
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Adjusting the Mid Band Power

1. Connect the equipment as shown in Figure 3-4.

Figure 3-4 Setup for Output Power Adjustments
NETWORK ANALYZER

L . N

£~ —

POWER METER

Adapter

Power Sensor

* Direct Connection

sb535e

Table 3-3 Output Power Adjustment Values

M odel/Option Power A Power B
(dBm) (dBm)

8719ES and 8720ES -3 0

8719ET and 8720ET +2 +5

8719ES Option 007
8720ES Option 007

8722ES -13 -10

8722ET -8 -5
8722ES Option 007

2. Press the following:

POWER
PWR RANGE MAN POWER RANGES RANGE 0

Enter the value from the “Power A” column in Table 3-3. Press (x1).
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3. Press CW FREQ G
4. To switch the power DAC on, press the following:

SERVICE MENU SERVICE MODES
SRC ADJUST MENU POWER DAC[ON]

5. Adjust the mid band power offset resistor (A59 R71) for a power meter reading that is
equal to the value (0.1 dB) listed under “Power A” in Table 3-3.

6. Press CW FREQ Gn).

7. Adjust the mid band power slope resistor (A59 R88) for a power meter reading that is
equal to the value (0.1 dB) listed under “Power A” in Table 3-3.

8. The adjustments in step 5 and step 7 interact with each other, so repeat both
adjustments until both are in specification.

Adjusting the Low Band Power
1. Press (v/w).

2. Adjust the low band power offset resistor (A59 R70) for a power meter reading that is
equal to the value (0.1 dB), from the “Power A” column in Table 3-3.

3. Press (GIn).

4. Adjust the low band power slope resistor (A59 R86) for a power meter reading that is
equal to the value (x0.1 dB), from the “Power A” column in Table 3-3.

Adjusting the High Band Power (8722ET/ES)

1. Press Gm).

2. Adjust the high band power offset resistor (A59 R80) for a power meter reading that is
equal to the value (0.1 dB), from the “Power A” column in Table 3-3.

3. Press (Gn).

4. Adjust the high band power slope resistor (A59 R87) for a power meter reading that is
equal to the value (0.1 dB), from the “Power A” column in Table 3-3.
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Fine Tuning the Flatness

1. Press (Preset).
2. Press POWER PWR RANGE MAN POWER RANGES RANGEO .

3. Enter the value from the “Power B” column, in Table 3-3, for the particular analyzer
that you are adjusting.

4. Press the following:
SWEEP TYPE MENU STEP SWEEP ON
NUMBER of POINTS
IF BW
INPUT PORTS R

(Scale Ref ) (L5 ) (x1)
5. Press SYSTEM CONTROLLER PWRMTR CAL .
6. Press NUMBER of READINGS x1).

7. Press ONE SWEEP TAKE CAL SWEEP .
Wait for the analyzer to finish the power meter calibration.

8. Connect an RF cable between PORT 1 and PORT 2 (REFLECTION and
TRANSMISSION ports on the ET models).

9. Press (Save/Recall ) SAVE STATE FILE UTILITIES RENAME FILE ERASETITLE
rename file “PWRCAL” by rotating the front panel knob to position the arrow under the

desired letter and press SELECT LETTER . When the file is renamed, press DONE .

10.Press (Cal) CALIBRATE MENU RECEIVER CAL INPUT PORTS B.

11.Enter the power value in “Power B” column of Table 3-3 and then press
TAKE RCVR CAL SWEEP .

12.Switch off the power meter calibration by pressing the following:
PWRMTR CAL [ONE SWEEP] PWRMTR CAL OFF

The analyzer's trace now represents power flatness.
13.Adjust the slope and offset of all the bands for a flatness of:

e +1.5dB in the 0.05 GHz to 20 GHz range

e +2.5dB inthe 20 GHz to 40 GHz range
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In Case of Difficulty

= With the power meter connected to PORT 1 (REFLECTION port on the ET models),
check for available power and modulator functionality by adjusting the power DAC
from O to 4095.

The power should vary from -20 dB to +4 dB from the maximum specified power in
most cases. (At some of the frequencies you may not be able to tune above maximum
power.)

= If your analyzer is not operating correctly, as indicated from the results of the previous
step, refer to Chapter 7, “Source Troubleshooting,” or contact the nearest Agilent
Technologies sales or service office.
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Power Linearity Adjustment

IMPORTANT

“Power Linearity Adjustment” is a continuation of “Output Power

Adjustments” on page 3-17. “Output Power Adjustments” must be performed
first. The receiver calibration from “Output Power Adjustments” must be kept
on before starting this test.

Preparatory Steps

1. If you haven't already done so, perform the procedure "Output Power Adjustments,” on

page 3-17.

2. Connect a cable between PORT 1 and PORT 2 (REFLECTION port and

TRANSMISSION port on the ET models).

3. Press and enter the power value listed as “P3” in Table 3-4. Press (x1).

Table 3-4 Power Linearity Adjustment Values

Power 8719ES, 8719ET, 872.0ET 8722ET

Settings | 8720ES 8719ES Option 007 8722ES 8722ES Option 007
9 8720ES Option 007 P

p1l 5dBm 10 dBm -5dBm 0 dBm

P2 -5dBm 0dBm -10 dBm -5dBm

P3 -15dBm -10dBm —-20 dBm -15 dBm

1. P1 only applies to 20 GHz for the 8722ET/ES.

4. Press (Scale Ref REFERENCE VALUE . Enter the power value listed as
“P3” in Table 3-4, then press (x1). After the “P3” value is entered, press (Marker Fctn
MARKER MODE MENU MKR STATS ON . The marker stats will appear on the

display.

The displayed trace should be centered on the reference (x0.5 dB).

= If the trace is not centered on the reference, continue with the next step.

= If the trace is centered on the reference, go to “Adjusting the Power Linearity” on

page 3-25.
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5.

To switch on the power DAC, press SERVICE MENU SERVICE MODES
SRC ADJUST MENU PWR DAC ON

= For the 8719ET/ES or 8720ET/ES, press x1).
= For the 8722ET/ES, press x1).

. Adjust the front panel knob until the mean value is equal to “P2”. Record the “MAIN

POWER DAC” number.
(Example: Power DAC# = 461)

. To switch off the power DAC, press PWR DAC OFF .

Press ( Save/Recall ) SAVE STATE .

. Divide the previously recorded DAC number by 256.

(Example: 461/256)

10.To store the quotient, press the following:

SERVICE MENU PEEK/POKE
PEEK/POKE ADDRESS

(1619001442 ) (x1 ) POKE

Enter the quotient and then press (x1).
(Example quotient = 1)

11.To store the remainder by press the following:

PEEK/POKE ADDRESS (1619001443

POKE
Enter the remainder and then press (x1).

(Example remainder = 205)

12.Press (Preset).
13.Press (Save/Recall ) RECALL STATE . Verify that the mean is equal to the “P2” value.

Adjusting the Power Linearity

1.

Press and enter the power level that is listed as “P3” in Table 3-4.

Press CALIBRATE MENU RECEIVER CAL TAKE RCVR CAL SWEEP .

. Press and enter the power level that is listed as “P2” in Table 3-4,

then press (x1).

Service Guide 3-25



Adjustments and Correction Constants 8719ET/20ET/22ET
Power Linearity Adjustment 8719ES/20ES/22ES
RF Network Analyzers

3. Press (Scale Ref ) REFERENCE VALUE and enter the value listed as “P2” in Table 3-4,
and then press (x1).

The displayed trace should be centered on the reference (x0.5 dB).

= If the trace is not centered on the reference, continue with the next step.

= If the trace is centered on the reference, go to “Entering the Power Levels.”
4. To switch on the power DAC, press the following:

SERVICE MENU SERVICE MODES

SRC ADJUST MENU PWR DAC ON (2580

5. Adjust the front panel knob until the mean value is P2. Record the “MAIN POWER
DAC” number.

To switch off the power DAC, press PWR DAC OFF .

Press (Save/Recall ) SAVE STATE .
Divide the previously recorded DAC number by 256.

© o N o

To store the quotient, press the following:

SERVICE MENU PEEK/POKE

PEEK/POKE ADDRESS (11619001444 ) (x1 ) POKE

Enter the quotient and then press (x1).

10.To store the remainder, press the following:

PEEK/POKE ADDRESS (1619001445) (x1 ) POKE

Enter the remainder and then press (x1).

11.Press (Preset).
12.Press (Save/Recall) RECALL STATE and verify the mean value is equal to “P2.”

Entering the Power Levels

13.Enter the Power levels.
For 8719ET/ES and 8720ET/ES Models:

Press and enter the power level that is listed as “P2” in Table 3-4.

Press CALIBRATE MENU RECEIVER CAL TAKE RCVR CAL SWEEP .
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For 8722ET/ES Models:

Press (Stop) (Gn).
Press and enter the power level that is listed as “P2” in Table 3-4.

Press CALIBRATE MENU RECEIVER CAL TAKE RCVR CAL SWEEP .

14.Press and enter the power level that is listed as “P2” in Table 3-4,
then press (x1).

15.Press (Scale Ref) REFERENCE VALUE and enter the value listed as “P2” in Table 3-4
and then press (x1).

The displayed trace should be centered on the reference (0.5 dB).
= If the trace is not centered on the reference, continue with the next step.
= If the trace is centered on the reference, go to “Low Band Adjustment” on page 3-28.

16.To switch on the power DAC, press the following:
SERVICE MENU SERVICE MODES

SRC ADJUST MENU PWR DAC ON (2580

17.Adjust the front panel knob until the mean value is P1. Record the “MAIN POWER
DAC” number.

18.To switch off the power DAC, press PWR DAC OFF .
19.Press (Save/Recall ) SAVE STATE .
20.Divide the previously recorded DAC number by 256.

21.To store the quotient, press the following:

SERVICE MENU PEEK/POKE

PEEK/POKE ADDRESS (1619001446 ) (x1 ) POKE

Enter the quotient and then press (x1).

22.To store the remainder, press the following:

PEEK/POKE ADDRESS (1619001447 ) (x1 ) POKE

Enter the remainder and then press (x1).

23.Press (Preset).
24.Press (Save/Recall ) RECALL STATE and verify the mean value is equal to “P1.”
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Low Band Adjustment

1. Connect the equipment as shown in Figure 3-5.

Figure 3-5 Setup for Power Adjustments

NETWORK ANALYZER

L N

24 -
Cable

Power Sensor

POWER METER

Table 3-5 Low Band Adjustment Values

sb545e

8719ET/20ET/22ET
8719ES/20ES/22ES
RF Network Analyzers

M od€l Power A Power B Power C
8719ES and 8720ES -3dBm 10 dBm 7 dBm
8719ET and 8720ET 2dBm 15 dBm 12 dBm
8719ES Option 007
8720ES Option 007
8722ES -13dBm -5dBm -8dBm
8722ET -8dBm 0dBm -3dBm
8722ES Option 007

2. Press the following:

PRESET FACTORY

SERVICE MENU

SERVICE MODES SRC ADJUST MENU ALC OFF

(Stop) (2.54) (G/n )
INPUT PORTS R

(Power), enter the power level from “Power A” in Table 3-5, then press
PWR MTR CAL ONE SWEEP TAKE CAL SWEEP
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3.

Connect the cable to PORT 2 (TRANSMISSION Port on ET models) and press the
following:

CALIBRATE MENU RECEIVER CAL

INPUT PORTS B

4. Press (Power), and enter the power level from “Power B” in Table 3-5, then press (x1).

5. Adjust A59R4 until the minimum value of the trace on the display equals “Power C” in

Table 3-5. For the location of A59R4, see Figure 3-3 on page 3-19.

If no more correction constant routines are going to be performed, return the A7 switch
to the NRM position and perform the “EEPROM Backup Disk Procedure,” on page 3-33.

In Case of Difficulty

If the analyzer fails the “Power Linearity Performance Test” do the following:

— If the analyzer fails the performance test for the power levels listed as P2, P3, repeat
the "Power Linearity Adjustment,” on page 3-24

— If the analyzer fails the performance test for the power level listed as P2, repeat the
"Output Power Adjustments,” on page 3-17 and the "Power Linearity Adjustment,”
on page 3-24.

If the analyzer is still not passing the “Power Linearity Performance Test,” check for
available power and modulator functionality by adjusting the power DAC from 0 to
4095 (refer to the “Output Power Adjustments” procedure).

The power should vary from -20 dB to +4 dB from the maximum specified power in
most cases. (At some of the frequencies you may not be able to tune above maximum
power.)

— If the analyzer is operating correctly, as indicated from the results of the previous
step, repeat the “Output Power Adjustments” procedure.

— If the analyzer is not operating correctly, as indicated from the results of the previous
step, refer to Chapter 7 , “Source Troubleshooting,” or contact the nearest Agilent
Technologies sales or service office.
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Blanking Adjustment (Test 54)

This adjustment sets the output power level during retrace. If incorrectly adjusted, the
first data points in a sweep may not be stable.

Required Equipment and Tools

Equipment Description 8719ET/ES 8722ET/ES
8720ET/ES
Power Meter 436A, 437B, 438A, E4418A (EPM-441A) or
E4419A (EPM-442A)
Power Sensor 8485A 8487A
Adapter 3.5-mm (f) to 3.5-mm (f) part number 85052-60012 | N/A
(part of 85052B)
Adapter 2.4-mm (f) to 2.4-mm (f) N/A part number 85056-60006
(part of 85056A)
Non-Metallic Adjustment Tool part number 8830-0024

Analyzer warmup time: 30 minutes.

Power meter warmup time: 30 minutes.

Preparing the Instrument

1. With the analyzer turned off, remove the top two corner standoffs and the top cover.

2. Locate the metal source assembly cover that is on the top-left, front-side of the
instrument.

3. Unplug the flexible SMB cables coming out of the source assembly cover.

NOTE The 8719ET/ES and the 8720ET/ES have 2 SMB cables. The 8722ET/ES have
4 SMB cables. All cables are clearly marked for easy re-assembly.

Remove the 3 screws on source assembly cover and lift it off the frame.
Reattach the SMB cables to the proper connectors.

Turn the analyzer on. If it does not phase lock, check the cable connections.

N oo g &

Zero and calibrate the power meter and connect the power sensor to PORT 1
(REFLECTION port on the ET models).

8. Press (Preset) FACTORY: PRESET (Preset) (Sweep Setup ) CW FREQ (M.

9. Press SERVICE MENU TESTS EXECUTE TEST .

10.For the location of the blanking adjustment, refer to Figure 3-6. Adjust it to obtain the
value indicated on the analyzer display.
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11.When the adjustment is complete, press CONTINUE .

Figure 3-6 Location of Blanking Adjustment
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In Case of Difficulty

If you are unable to perform this adjustment, refer to Chapter 7, “Source
Troubleshooting,” or contact the nearest Agilent Technologies sales or service office.
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Initialize EEPROMSs (Test 53)

This internal service test performs the following functions:
= destroys all correction constants and all unprotected options
= initializes certain EEPROM address locations to zeroes

= replaces the display intensity correction constants with default values

NOTE This routine will not alter the serial number or protected option number
correction constants (Tests 49 and 50, respectively).

a. Press the following:

FACTORY: PRESET
SERVICE MENU

TESTS
EXECUTE TEST YES

12. Restore the analyzer’s correction constants by referring to the “Correction Constants
Retrieval Procedure” on page 3-35.

13. If you don't have the correction constants backed up on a disk, run all the internal
service routines in the following order:

a. Unprotected Hardware Option Correction Constants, on page 3-15

b. Analog Bus Correction Constants (Test 44), on page 3-8
c. Source Pretune Correction Constants (Test 43), on page 3-6
d. ADC Offset Correction Constants (Test 48), on page 3-10

IF Step Correction Constants (Test 47), on page 3-9
f. Raw Offset Correction Constants, on page 3-48

g. Sampler Calibration Correction Constants (Test 51), on page 3-58
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EEPROM Backup Disk Procedure

The correction constants that are unique to your instrument are stored in EEPROM on the
CPU (A7) assembly. By creating an EEPROM backup disk, you will have a copy of all the
correction constant data for that analyzer, should you need to replace the CPU (A7)
assembly in the future.

Required Equipment and Tools

Equipment Description 8719ET/ES 8722ET/ES
8720ET/ES
3.5-inch Floppy Disk One formatted 1.44 MB disk

1. Insert a 3.5-inch disk into the analyzer disk drive.

2. If the disk is not formatted, follow these steps:

a. Press the following:

FACTORY: PRESET

Save/Recall ) 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 the following:
SERVICE MENU SERVICE MODES
MORE STORE EEPR ON

Save/Recall ) SELECT DISK INTERNAL DISK
RETURN SAVE STATE

NOTE The analyzer creates a default file “FILE0QO”. 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.

NOTE If you are using a external keyboard to enter data, you must press
after plugging it in the DIN keyboard connector on the rear panel.

Service Guide 3-33



Adjustments and Correction Constants 8719ET/20ET/22ET
EEPROM Backup Disk Procedure 8719ES/20ES/22ES
RF Network Analyzers

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
“FILEOO” 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
= date backup was made
e “EEPROM Backup Disk”

In Case of Difficulty

= Insert another disk in to the analyzer disk drive and press (Save/Recall).

= The analyzer should display a catalog of the disk contents. If the catalog does not
appear, refer to Chapter 6, “Digital Control Troubleshooting,” or contact the nearest
Agilent Technologies sales or service office.
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Correction Constants Retrieval Procedure

By using the current EEPROM backup disk, you can download the correction constants
into your network analyzer.

Required Equipment and Tools
You will need your analyzer’s current EEPROM backup disk.

Analyzer warmup time: None required.

1. Make sure the A7 Switch is in the alter position (ALT).

2. Insert the your current analyzer’'s “EEPROM backup disk” into the analyzers disk
drive.

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
backup disk for the analyzer. On the factory shipped EEPROM backup disk, the
filename is FILEL.

4. Press RETURN RECALL STATE to download the correction constants data into the
analyzer's EEPROMs.

5. Perform the procedure, “Unprotected Hardware Option Correction Constants” on
page 3-15.

6. Press FACTORY: PRESET and verify that good data was transferred
by performing a simple measurement.

7. If no more correction constant routines are going to be performed, return the A7 switch
back to its normal position (NRM).

In Case of Difficulty

= Insert another disk in to the analyzer disk drive and press (Save/Recall ).

= The analyzer should display a catalog of the disk contents. If the catalog does not
appear, refer to Chapter 6, “Digital Control Troubleshooting,” or contact the nearest
Agilent Technologies sales or service office.
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Loading Firmware

The following procedures will load firmware for new or existing CPU boards.

Required Equipment and Tools

= Firmware disk for your network analyzer.

Analyzer warmup time: None required.

Loading Firmware into an Existing CPU

Use this procedure for upgrading firmware in an operational instrument whose CPU board
has not been changed.

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 (REFLECTION
port on ET models) will remain on and the display will indicate the version of firmware
that was loaded.

In Case of Difficulty

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, the firmware disk is not for use with your
instrument model. Check that the firmware disk matches your analyzer model.

LED Pattern

Chan1 Chan 2 Chan 3 Chan 4 R L T S

= [f any of the LED patterns in the table on page 3-37 are present, the firmware disk may
be defective.
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LED Pattern
Chan1 Chan 2 Chan 3 Chan 4 R L S
g
g g
g g
g g g
g
g O
g g
g g g
g g
g g g
g g g
g g
g g g

= If any other LED pattern is present, the CPU board is defective.

Loading Firmware into a New CPU

When the CPU board has been replaced in the analyzer, use this procedure to load the

firmware.

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 (REFLECTION
port on ET models does NOT have an LED) will remain on and the display will indicate
the version of firmware that was loaded.
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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 required format for a firmware file name is 8720ET_07._60 or
8720ES_07._60). Check that the firmware disk matches your network analyzer model.

LED Pattern

Chan1l

Chan 2

Chan 3 Chan 4 R

= If any of the following LED patterns are present, the firmware disk may be defective.

LED Pattern
Chan 1 Chan 2 Chan 3 Chan 4 R L S
0
0 0
0 0
0 0 0
0
0 0
0 0
0 0 0
0 0
0 0 0
0 0 0
0 0
0 0 0
= |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.

If the following LED pattern is present on the CPU board, suspect the disk drive or
associated cabling:

O O O

(front of instrument [)
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Reference Assembly VCO Tune Adjustment

This adjustment centers the reference assembly voltage controlled oscillator (VCO) in its
tuning range.

Required Equipment and Tools

Equipment Description All Models
Extender board, large part number 08720-60151
(Part of tool kit part number 08722-60018)
SMB (m) to SMB (f) Extension Cables part number 8120-5040
Non-Metallic Adjustment Tool part number 8830-0024

Analyzer warmup time: 30 minutes.

1. Switch off the analyzer.

2. Remove the upper corner standoffs and the instrument top cover. In order to access the
VCO TUNE adjustment screw on the Reference (A12) assembly, install the Reference
assembly onto the extender board. Use SMB extension cables as required (the EXT REF
cable need not be reconnected now). The Reference (A12) assembly is the PC board with
the red tabs.

3. Press the following:
FACTORY: PRESET
CW FREQ SWEEP TIME [AUTO]
SERVICE MENU ANALOG BUS ON
ANALOG IN Aux Input
ANALOG BUS to display VOO Tune.

4. Press MARKER and SCALE / DIV ).
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Figure 3-7 VCO Tune Adjustment Location
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5. Adjust VCO TUNE with a non-metallic adjustment tool to 0.0 V £500 mV (within one
division of the reference line).

The adjustment is sensitive, and if out of adjustment may display an irregular
waveform. If so, slowly tune through the entire adjustment range to obtain a flat trace,
then carefully tune for 0.0 V. Once the adjustment is done, it should be rechecked with
the reference board reinstalled in the instrument, and at operating temperature.

In Case of Difficulty

If VCO TUNE cannot be adjusted as specified, and the instrument passes the Analog Bus
Correction Constants (Test 44) adjustment, the Reference (A12) assembly must be replaced
or contact the nearest Agilent Technologies sales or service office.
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Frequency Accuracy Adjustment

This adjustment sets the voltage controlled crystal oscillator (VCXO) frequency to
maintain the instrument’s frequency accuracy.

Required Equipment and Tools

Equipment Description 8719ET/ES 8722ET/ES
8720ET/ES

Frequency Counter 53150A or 5350B 53151A or 5351B

RF cable 85131F 85133F

Non-metallic Adjustment Tool part number 8830-0024

Antistatic Wrist Strap part number 9300-1367

Antistatic Wrist Strap Cord part number 9300-0980

Static-control Table Mat and Earth part number 9300-0797

Ground Wire

Network Analyzer warmup time: 30 minutes.

1. Remove the upper corner standoffs and analyzer top cover.

2. Connect the equipment as shown in Figure 3-8.

IMPORTANT Make sure that the frequency counter and network analyzer references are
not connected.

Figure 3-8 Frequency Accuracy Adjustment Setup
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NOTE For Option 1D5 Instruments Only: Remove the rear panel BNC to BNC
jumper that is connected between the “EXT REF” and the “10 MHz Precision
Reference,” as shown in Figure 3-10.

3. Press FACTORY: PRESET (Preset) (Sweep Setup ) CW FREQ and select the
frequency:

e For the 8719ETI/ES, press (GIn).
e For the 8720ET/ES, press (Gn).
e For the 8722ET/ES, press (GIn).

4. No adjustment is required when the frequency counter measurement results are within
specification:

e +135 kHz for 8719ET/ES

e +200 kHz for 8720ET/ES

e +260 kHz for 8722ET/ES

Otherwise, locate the Reference (A12) assembly (red extractors) and adjust the VCXO
ADJ (see Figure 3-9) for a frequency measurement within specifications.

Figure 3-9 Location of the VCXO ADJ Adjustment
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NOTE To increase the accuracy of this adjustment, steps 5 and 6 are recommended.

5. Replace the instrument covers and wait 15 minutes to allow the analyzer to reach its
precise operating temperature.

6. Recheck the CW frequency and adjust if necessary.

Instruments with Option 1D5 Only

7. Reconnect the BNC to BNC jumper between the “EXT REF” and the “10 MHz Precision
Reference” as shown in Figure 3-10.

Figure 3-10 High Stability Frequency Adjustment Location
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8. Insert a narrow screwdriver and adjust the high-stability frequency reference
potentiometer for a CW frequency measurement within specification.

In Case of Difficulty

= If you cannot adjust the CW frequency within specification, replace the Reference (A12)
assembly or contact the nearest Agilent Technologies sales or service office.
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API Spur Avoidance and 100 kHz FM Sideband Adjustment

This adjustment minimizes the spurs caused by the API (analog phase interpolator, on the

fractional-N assembly) circuits. It also improves the sideband characteristics.

Required Equipment and Tools

Equipment Description

8719ET/ES 8720ET/ES

8722ET/ES

Spectrum Analyzer

8591E Opt. 130

RF cable 50 ohm,Type N, 24 inch

11500C

RF cable 50 ohm, 24 inch BNC type

part number 8120-2582

Non-metallic Adjustment Tool

part number 8830-0024

Adapter 2.4-mm (f) to Type-N (f)

N/A

11903B

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

part number 1250-1745

N/A

Antistatic Wrist Strap

part number 9300-1367

Antistatic Wrist Strap Cord

part number 9300-0980

Static-control Table Mat and Earth
Ground Wire

part number 9300-0797

Network Analyzer warmup time: 30 minutes.

Spectrum Analyzer warmup time: 30 minutes.

FM Sideband Adjustment (100 kHz Spurs)

1. The object of this test is to make the spur levels for all 3 frequencies equal. Connect the

equipment as in Figure 3-11.
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Figure 3-11 Test Setup for Sideband Adjustment
50Q, Coax, BNC

NETWORK ANALYZER ( Ext REF Input
Z N 10 MHz
(= — REF In/Out

SPECTRUM ANALYZER

Adapter

50Q, Type-N Cable Assembly

% Direct Connection
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2. Set the spectrum analyzer measurement parameters to the values in Table 3-6:
Table 3-6 Spectrum Analyzer Setup Values

Parameter Value
Reference Level 0dBm
Scale 10 dB/division
Attenuator (ATTN) 10 dB
Video Bandwidth (VBW) 1 kHz
Resolution Bandwidth (RBW) 300 Hz
Span 100 Hz

3. On the spectrum analyzer, press FREQ Center FREQ and enter the
spectrum analyzer frequency from # 1 from Table 3-7, press MHZ .

Table 3-7 Frequency Inputs

Frequency Networ k Analyzer Frequency Spectrum Analyzer
Frequency

#1 386 MHZ 385.899997 MHZ

#2 530 MHZ 529.899997 MHZ

#3 698 MHZ 697.899997 MHZ
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4. On the network analyzer, press FACTORY: PRESET (Preset) (Sweep Setup )
CW FREQ and enter the network analyzer frequency #1 from Table 3-7, then press

(M7 ).

5. Refer to Figure 3-12, and adjust the 100 kHz (A13R77) for a null (minimum amplitude)
on the spectrum analyzer. The minimum signal may drop down into the noise floor.

Figure 3-12 Location of APl and 100 kHz Adjustments

100kHz API1 API2 API3  API4
ORANGE  (R77) (R35) (R43) (R45) (R47)

i

A13 Fractional-N Analog Assembly

sg69d

6. Repeat steps 4 through 6 for frequencies # 2 and # 3 from Table 3-7, using the same
adjustment (A13R77).
API Adjust

1. On the spectrum analyzer, set the Video Resolution Bandwidth (VBW) to 10 Hz and the
Resolution Bandwidth to 30 Hz.

On the spectrum analyzer, set the center frequency for 910.063 MHz.

On the network analyzer, press CW FREQ (910.060 ) (M/u ).

Adjust the API1 (A13R35) for a null (minimum amplitude) on the spectrum analyzer.
On the spectrum analyzer, set the center frequency for 910.009 MHz.

On the network analyzer, press CW FREQ (910.006 ) (M/u ).

Adjust the API12 (A13R43) for a null (minimum amplitude) on the spectrum analyzer.
On the spectrum analyzer, set the center frequency for 910.0036 MHz.

© ©® N o g A~ w b

On the network analyzer, press CW FREQ (1910.0006 ) (M/u ).
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10.Adjust the API3 (A13R45) for a null (minimum amplitude) on the spectrum analyzer.
11.0n the spectrum analyzer, set the center frequency for 910.00306 MHz.

12.0n the network analyzer, press CW FREQ (910.00006 ) (M/u ).

13.Adjust the API14 (R47) for a null (minimum amplitude) on the spectrum analyzer.

In Case of Difficulty

= If this adjustment cannot be performed satisfactorily, repeat the entire procedure.

= If the analyzer repeatedly fails this adjustment, replace the A13 board assembly or
contact the nearest Agilent Technologies sales or service office.
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Raw Offset Correction Constants

This procedure sets the raw offsets for the A,B, and R channels, in preparation for
performing the “Sampler Calibration Correction Constants (Test 51),” on page 3-58.

Required Equipment and Tools

Equipment Description 8719ET/ES 8722ET/ES
8720ET/ES
Power Meter 436A, 437B, 438A, E4418A (EPM-441A) or
E4419A (EPM-442A)
Power Sensor 8485A 8487A
Adapter 3.5-mm (f) to 3.5-mm (f) part number N/A
85052-60012
(part of 85052B)
Adapter 2.4-mm (f) to 2.4-mm (f) N/A part number
85056-60006
(part of 85056A)
RF Cable Set 85131F 85133F
RF Open part number part number
85052-60009 85056-60023
(part of 85052B) (part of 85056A)

Analyzer and power meter warmup time: 30 minutes.
1. Make sure the A7 Switch is in the alter position (ALT).
2. Zero and calibrate the power meter.

3. Connect the equipment as shown in Figure 3-13.
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Figure 3-13 Setup for the R Channel (ET/ES Models)
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Raw Offset for the R Channel (ET/ES Models)
1. Press the following:

FACTORY PRESET
SERVICE MENU SERVICE MODES MORE SAMPLER COR OFF

(Stop) (10 ) (G/n )

INPUT PORTS R
(Marker Search ) SEARCH: MAX

Note the maximum frequency and write it down.

2. Press CW FREQ , and enter the maximum frequency point from step 1.

Press (G/n ) (Marker Search) SEARCH: MAX .

Note the maximum marker reading (MMR) and write it down.

3. Enter the power sensor calibration factor for the maximum frequency point into the
power meter.

NOTE Refer to the power sensor manual for instructions on how to enter a
calibration factor into the power meter. If the exact frequency is not listed on
the power sensor, use a value that is between the two nearest points.
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4. The objective is to set the maximum marker reading (MMR) to 4 dB higher than the
power meter reading. Perform the following mathematical operation.

a. Calculate the difference (A) between the power meter reading (PMR) and the
maximum marker reading (MMR) and then add 4.

A= (PMR + 4) - MMR

NOTE The A can be a positive or negative value.

5. If the magnitude of A is less than 0.15 dB, then the offset for the R channel is correctly
set. For ES models, go to “Raw Offset for the A and B Channels (ES Models)” on
page 3-51. For ET Models, go to “Raw Offsets for the A and B Channels (ET Models)” on
page 3-54. If the magnitude is greater than 0.15 dB, continue to the next step.

6. Press the following:

SERVICE MENU
PEEK POKE PEEK/POKE ADDRESS

(1619001376 ) (x1 ) PEEK
Note the PEEK value displayed under the PEEK label.

7. Calculate the new value by adding the PEEK value to A multiplied by 4.

new value = current value + (A X 4)

NOTE Round the new value to the nearest integer.

8. Press and enter the new value, press (x1).
9. To get the analyzer to use the new poke value, press (Preset).
10.Press the following:
INPUT PORTS R
CW FREQ and enter the frequency from step 1.
SERVICE MENU SERVICE MODES MORE SAMPLER COR OFF

MARKER SEARCH SEARCH:MAX

The maximum marker reading is MMR.
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11.Recalculate A by taking the power meter reading (PMR), adding 4 and then subtracting
the maximum marker reading (MMR).

A= (PMR + 4) - (MMR)

If the magnitude of A is less than 0.15 dB, then the offset for the R channel is correctly
set. For ES models, go to “Raw Offset for the A and B Channels (ES Models)” on

page 3-51. For ET Models, go to “Raw Offsets for the A and B Channels (ET Models)” on
page 3-54. If the magnitude is greater than 0.15 dB, repeat steps 1 through 11 until the
R channel raw offset correction constant is achieved.

Raw Offset for the A and B Channels (ES Models)

1. Connect the equipment as shown in Figure 3-14.

Figure 3-14 Setup for the A and B Channels (ES Models)
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2. Press the following:

INPUT PORTS A
TESTPORT 2

(Stop) (10 ) (G/n)

SERVICE MENU SERVICE MODES MORE SAMPLER COR OFF

(Marker Search) SEARCH: MAX

Note the frequency and write it down.

3. Press CW FREQ , and enter the maximum frequency point from step 2.

Press (G/n ) (Marker Search) SEARCH: MAX . Note the maximum marker reading
(MMR) and write it down.

Press (Power ). Note the displayed test port power (TPP) and write it down.
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The objective is to set the maximum marker reading (MMR) to 4 dB higher than the
test port power. Perform the following mathematical operation.

a. Calculate the difference (A) between the test port power (TPP) and the maximum
marker reading (MMR) and then add 4.

A = (TPP +4) - MMR

NOTE The A can be a positive or negative value.

5.

If the magnitude of A is less than 0.15 dB, then the offset for the A channel is correctly
set. Go to “Raw Offset for the B Channel (ES Models)” on page 3-53. If the magnitude is
greater than 0.15 dB, continue to the next step.

Press the following:

SERVICE MENU
PEEK POKE PEEK/POKE ADDRESS

(1619001372 ) (x1) PEEK
Note the PEEK value displayed under the PEEK label.

Calculate the new value by adding the PEEK value to A multiplied by 4.

new value = current value + (A X 4)

NOTE Round the new value to the nearest integer.

8.

Press and enter the new value into the poke address; press (x1).

9. To get the analyzer to use the new poke value, press (Preset).

10.Press the following:

INPUT PORTS A

CW FREQ and enter the frequency from step 2.
SERVICE MENU SERVICE MODES MORE SAMPLER COR OFF

MARKER SEARCH SEARCH:MAX

The maximum marker reading is MMR.

11.Recalculate A by taking the test port power (TPP), adding 4 and then subtracting the

maximum marker reading (MMR).
A= (TPP + 4) - (MMR)

If the magnitude of A is less than 0.15 dB, then the offset for the A channel is correctly
set. Go to “Raw Offset for the B Channel (ES Models)” on page 3-53. If the magnitude is
greater than 0.15 dB, repeat steps 2 through 11 until the A channel raw offset
correction constant is achieved.
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Raw Offset for the B Channel (ES Models)
12.Press the following:

INPUT PORTS B
TESTPORT 1

(Stop) (10 ) (G/n)

SERVICE MENU SERVICE MODES MORE SAMPLER COR OFF

(Marker Search) SEARCH: MAX

Note the frequency and write it down.

13.Press CW FREQ , and enter the maximum frequency point from
step 12.

Press (G/n ) (Marker Search) SEARCH: MAX . Note the maximum marker reading
(MMR) and write it down.

Press (Power ). Note the displayed test port power (TPP) and write it down.

14.The objective is to set the maximum marker reading (MMR) to 4 dB higher than the
power meter reading. Perform the following mathematical operation.

a. Calculate the difference (A) between the test port power meter reading (TPP) and the
maximum marker reading (MMR) and then add 4.

A = (TPP + 4) - MMR

NOTE The A can be a positive or negative value.

15.1f the magnitude of A is less than 0.15 dB, then the offset for the B channel is correctly
set. Go to “Sampler Calibration Correction Constants (Test 51)” on page 3-58. If the
magnitude is greater than 0.15 dB, continue to the next step.

16.Press the following:

SERVICE MENU
PEEK POKE PEEK/POKE ADDRESS

(1619001374 ) (x1 ) PEEK
Note the PEEK value displayed under the PEEK label.
17.Calculate the new value by adding the PEEK value to A multiplied by 4.

new value = current value + (A X 4)

NOTE Round the new value to the nearest integer.

Service Guide 3-53



Adjustments and Correction Constants 8719ET/20ET/22ET
Raw Offset Correction Constants 8719ES/20ES/22ES
RF Network Analyzers

18.Press and enter the new value into the poke address; press (x1).
19.To get the analyzer to use the new poke value, press (Preset ).
20.Press the following:
INPUT PORTS B
CW FREQ and enter the frequency from step 12.
SERVICE MENU SERVICE MODES MORE SAMPLER COR OFF
MARKER SEARCH SEARCH:MAX

The maximum marker reading is MMR.

21.Recalculate A by taking the test port power (TPP), adding 4 and then subtracting the
maximum marker reading (MMR).

A= (TPP + 4) - (MMR)

If the magnitude of A is less than 0.15 dB, then the offset for the B channel is correctly
set. Go to “Sampler Calibration Correction Constants (Test 51)” on page 3-58. If the
magnitude is greater than 0.15 dB, repeat steps 12 through 21 until the B channel raw
offset correction constant is achieved.

Raw Offsets for the A and B Channels (ET Models)

1. Connect an open to the REFLECTION port.
2. Press the following:

INPUT PORTS A

(Stop) (10 ) (G/n )

SERVICE MENU SERVICE MODES MORE SAMPLER COR OFF

(Marker Search) SEARCH: MAX

Note the maximum frequency and write it down.

3. Press CW FREQ , and enter the maximum frequency point from step 2.

Press (G/n ) (Marker Search) SEARCH: MAX . Note the maximum marker reading
(MMR) and write it down.

Press (Power ). Note the displayed test port power (TPP) and write it down.
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4. The objective is to set the maximum marker reading (MMR) to 4 dB higher than the
power meter reading. Perform the following mathematical operation.

a. Calculate the difference (A) between the test port power meter reading (TPP) and the
maximum marker reading (MMR) and then add 4.

A = (TPP + 4) - MMR

NOTE The A can be a positive or negative value.

5. If the magnitude of A is less than 0.15 dB, then the offset for the A channel is correctly
set. Go to “Raw Offset for the B Channel (ET Models)” on page 3-56. If the magnitude is
greater than 0.15 dB, continue to the next step.

6. Press the following:

SERVICE MENU
PEEK POKE PEEK/POKE ADDRESS

(1619001372 ) (x1 ) PEEK
Note the PEEK value displayed under the PEEK label.

7. Calculate the new value by adding the PEEK value to A multiplied by 4.

new value = current value + (A X 4)

NOTE Round the new value to the nearest integer.

8. Press and enter the new value into the poke address; press (x1).

9. To get the analyzer to use the new poke value, press (Preset).
10.Press the following:

INPUT PORTS A

CW FREQ and enter the frequency from step 2.
SERVICE MENU SERVICE MODES MORE SAMPLER COR OFF

MARKER SEARCH SEARCH:MAX
The maximum marker reading is MMR.

11.Recalculate A by taking the test port power (TPP), adding 4 and then subtracting the
maximum marker reading (MMR).

A = (TPP + 4) - (MMR)

If the magnitude of A is less than 0.15 dB, then the offset for the A channel is correctly
set. Go to “Raw Offset for the B Channel (ET Models)” on page 3-56. If the magnitude is
greater than 0.15 dB, repeat steps 1 through 11 until the A channel raw offset
correction constant is achieved.
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Raw Offset for the B Channel (ET Models)

12.Connect the equipment as shown in Figure 3-15.

Figure 3-15 Setup for Calculating the Raw Offset for the B Channel (ET Models)

NETWORK ANALYZER
@® ®
—/

sb543e

13.Press the following:

INPUT PORTS B
(Stop) (10 ) (GIn)
SERVICE MENU SERVICE MODES MORE SAMPLER COR OFF

(Marker Search ) SEARCH: MAX

Note the frequency and write it down.

14.Press CW FREQ , and enter the maximum frequency point from
step 13.

Press (G/n ) (Marker Search) SEARCH: MAX . Note the maximum marker reading
(MMR) and write it down.

Press (Power ). Note the displayed test port power (TPP).

15.The objective is to set the maximum marker reading (MMR) to 4 dB higher than the
power meter reading. Perform the following mathematical operation.

a. Calculate the difference (A) between the test port power meter reading (TPP) and the
maximum marker reading (MMR) and then add 4.

A = (TPP +4) - MMR

NOTE The A can be a positive or negative value.

16.1f the magnitude of A is less than 0.15 dB, then the offset for the B channel is correctly
set. Go to “Sampler Calibration Correction Constants (Test 51)” on page 3-58. If the
magnitude is greater than 0.15 dB, continue to the next step.
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17.Press the following:

SERVICE MENU
PEEK POKE PEEK/POKE ADDRESS

(1619001374 ) (x1 ) PEEK
Note the PEEK value displayed under the PEEK label.
18.Calculate the new value by adding the PEEK value to A multiplied by 4.

new value = current value + (A X 4)

NOTE Round the new value to the nearest integer.

19.Press and enter the new value into the poke address; press (x1 ).
20.To get the analyzer to use the new poke value, press (Preset).

21.Press the following:

INPUT PORTS B

CW FREQ and enter the frequency from step 13.
SERVICE MENU SERVICE MODES MORE SAMPLER COR OFF

MARKER SEARCH SEARCH:MAX
The maximum marker reading is MMR.

22.Recalculate A by taking the test port power (TPP), adding 4 and then subtracting the
maximum marker reading (MMR).

A = (TPP + 4) - (MMR)

If the magnitude of A is less than 0.15 dB, then the offset for the A channel is correctly
set. Go to “Sampler Calibration Correction Constants (Test 51)” on page 3-58. If the
magnitude is greater than 0.15 dB, repeat steps 12 through 22 until the B channel raw
offset correction constant is achieved.

In Case of Difficulty

= Ensure that the power meter and power sensor are operating to specification.

= If you are unable to perform this adjustment, refer to Chapter 8, “Receiver
Troubleshooting,” or contact the nearest Agilent Technologies sales or service office.
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Sampler Calibration Correction Constants (Test 51)

Required Equipment and Tools

Equipment Description 8719ET/ES 8722ET/ES
8720ET/ES

436A, 437B, 438A, E4418A (EPM-441A) or
E4419A (EPM-442A)

Power Meter?!

Power Sensor 8485A 8487A
part number
Adapter 3.5-mm (f) to 3.5-mm (f) 85052-60012 N/A
(Part of 85052B)
part number
Adapter 2.4-mm (f) to 2.4-mm (f) N/A 85056-60006
(Part of 85056A)
HP/Agilent RF Cable Set 85131F 85133F
part number part number
RF Open 85052-60009 85056-60023
(Part of 85052B) (Part of 85056A)

1. The EPM-441A and EPM-442A, with versions prior to A 2.02.00 firmware, cannot be
controlled by the analyzer. These versions do not have the 438A command set
firmware. These models may be upgraded at an Agilent Technologies service center.

Analyzer and power meter warmup time: 30 minutes.

IMPORTANT  Perform “Raw Offset Correction Constants,” on page 3-48 before performing
this test.

1. Make sure the A7 Switch is in the alter position (ALT).
2. Press PRESET FACTORY (Preset).

3. Connect the equipment as in Figure 3-16.
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Figure 3-16 Setup for Sampler Calibration

NETWORK ANALYZER
P N
POWER METER
GPIB
‘ —
Adapter
Power Sensor

* Direct Connection

sh535a
Power Meter Setup
4. Zero and calibrate the power meter.

5. To set up the power meter address, press SET ADDRESSES
ADDRESS: P MTR GPIB on the analyzer.

NOTE The default power meter GPIB address is 13. Make sure this address is the
same as the power meter's GPIB address. Otherwise, use the analyzer’s front
panel keypad to enter the correct GPIB address or change the address in the
power meter.

6. Press POWER MTR:[POWER METER TYPE] until the correct power meter model
number appears in the brackets.

NOTE If you are using an HP/Agilent E4418A or a HP/Agilent E4419A, select

[438A/437] power meter type from the analyzer menu. On the power meter
softkey menu press:
437B on the E4418A

438A on the E4419A

7. Press PWRMTR CAL .

8. 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 12
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 press this key to add a point into the sensor calibration factor table.

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

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

9. As an example, the following are the keystrokes for entering the first two calibration
factor data points for the HP/Agilent 8485A power sensor (assuming CF% = 99.5 at
50 MHz and CF% = 98.4 at 20 GH2z):

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

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

re-enter the correct value again.
c. Press CAL FACTOR (x1).
d. Press DONE to terminate the first calibration factor data point entry.
e. To enter the second calibration factor data point, press ADD .
Press FREQUENCY (GIn).
Press CAL FACTOR x1).

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

=h

5 @

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 .

10.Enter the power sensor calibration factors and press DONE .

11.Press the following:
SERVICE MENU
SERVICE MODES MORE
SAMPLER COR OFF
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Performing the Sampler Calibration
12.Press the following:
SERVICE MENU TESTS
EXECUTE TEST YES
13.Follow the instructions on the analyzer display.
14.0Observe the analyzer display for the results of the test.
= |If the analyzer displays SAMPLER COR - DONE-, the test has passed, go to step 5.
= |If the analyzer displays SAMPLER COR - FAI L-, repeat the test.

15.Move the A7 switch back to its normal position (NRM) if you are finished working on
the instrument.

16.Perform the “EEPROM Backup Disk Procedure,” on page 3-33.

In Case of Difficulty

= Ensure that the power meter and power sensor are operating to specification.

= If you are unable to perform this adjustment, refer to Chapter 8, “Receiver
Troubleshooting,” or contact the nearest Agilent Technologies sales or service office.
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Information on This Chapter
The information in this chapter helps you:

= ldentify 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 in this order:
Step 1. Initial Observations, on page 4-5

Step 2. Operator’s Check, on page 4-7

Step 3. GPIB Systems Check, on page 4-10

Step 4. Faulty Group Isolation, on page 4-13
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Assembly Replacement Sequence
The following steps show the sequence to replace an assembly in the network analyzer.

Step 1. ldentify the faulty group. Begin with this chapter and follow up with the
appropriate troubleshooting chapter that identifies the faulty assembly.

Step 2. Order a replacement assembly. Refer to Chapter 13, “Replaceable Parts.”

Step 3. Replace the faulty assembly and determine what adjustments are necessary.
Refer to Chapter 14 , “Assembly Replacement and Post-Repair Procedures.”

Step 4. Perform the necessary adjustments. Refer to Chapter 3, “Adjustments and
Correction Constants.”

Step 5. Perform the necessary performance tests. Refer to Chapter 2, “System
Verification and Performance Tests.”
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Having Your Analyzer Serviced

The analyzer has a three year return to Agilent Technologies warranty. If the analyzer
should fail any of the following tests, do the following:

1. Call the local Agilent Technologies sales or service office. See Chapter 15, “Safety and
Regulatory Information” to identify your nearest office. When you call the sales and
service office, have the following information prepared:

the model number of your analyzer

the serial number of your analyzer

the firmware revision of your analyzer
= adescription of the problem including any failed tests or error messages

2. Agilent Technologies will issue a Return Material Authorization (RMA) number and the
address where the analyzer should be shipped.

3. Ship the analyzer, using the original or comparable anti-static 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: FACTORY (_Preset).

3. Watch for the indications shown in Figure 4-1 to determine if the analyzer is operating
correctly.

NOTE On ET models, there is no TRANSMISSION LED on the front panel.

Figure 4-1 Preset Sequence for ET and ES Models
MESSAGES APPEAR IN SEQUENCE

INITIALIZING INSTRUMENT, PLEASE WAIT Turns On During and After Preset

SELF TEST PASSED

/
oooo oean

Turns On = 4 Seconds
During Preset

Parameters Appears After Preset:
« CH1, 844, Log, 10dB, REF 0dB (ES Models)
« CH1, RFL, Log, 10dB, REF 0dB (ET Models)
. START0.05 GHz, STOP 13.51 GHz (8719ET/ES)
» START 0.05 GHz, STOP 20.05 GHz (8720ET/ES)
« START 0.05 GHz, STOP 40.05 GHz (8722ET/ES)

sb534e
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If the Self-Test Failed

1.

Check the AC line power to the analyzer.

2. Check the fuse (rating listed on rear panel, spare inside holder).
3.
4. If the problem persists, refer to “Step 4. Faulty Group Isolation” on page 4-13.

Check the line voltage setting (use small screwdriver to change).
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Step 2. Operator’s Check

Description

The operator’s check consists of two softkey initiated tests: o0 Ck Port 1 (Test 21) and
O Ck Port 2 (Test 22).

On the ES models, a short is connected to PORT 1 and PORT 2 to reflect all the source
energy back into the analyzer for an S11 and S22 measurement. To achieve full reflection
for ET models, a short is connected to the REFLECTION port. An RF cable is connected
between the REFLECTION and TRANSMISSION ports for o Ck Port 2.

On ES models, the first part of Qo Ck Port 1 checks the repeatability of the transfer
switch. An S11 measurement is stored in memory and the switch is toggled to PORT 2 and
then back to PORT 1 where another S11 measurement is made. The difference between
the memory trace and the second trace is switch repeatability.

The remaining parts of both tests exercise the internal attenuator in 5 dB steps over a
55 dB range. For ET models, without Option 004, a single measurement is made.

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.

The operator’s check determines that:

1. The source is phase-locked across the entire frequency range.
All three samplers are functioning properly.

The transfer switch is operational (ES models only).

The attenuator steps 5 dB at a time (ES and ET Option 004 models only).

a e D

A rough check of the receiver’s linearity.

Table 4-1 Required Accessories

Type of Device HP/Agilent Part Number

Short 3.5 mm (f)

(8719ET/ES and 8720ET/ES) 85052-60007 (part of calibration kit 85052B)

Short 2.4 mm (f) 85056-60021 (part of calibration kit 85056A)

(8722ETI/ES)

Cable 3.5 mm

(8719ET and 8720ET) 85131F
Cable 2.4 mm (f) 85133F

(8722ET)
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Procedure to Perform Operator’s Check

Analyzer warmup time: 30 minutes

PORT 1 or REFLECTION port check

1. Connect a short to PORT 1 (REFLECTION port on ET models).

2. Press the following:

PRESET: FACTORY
SERVICE MENU TESTS EXTERNAL TESTS

EXECUTE TEST CONTINUE

If the message PRESS[ CONTI NUE] appears on the display during the test, that
particular attenuator setting check has failed. Press CONTINUE to check the
other attenuator settings.

If the message FAI L appears on the analyzer display, the analyzer has failed the
PORT 1 operation check. Refer to the flow charts on page 2-4 and page 2-5.

If the message DONE appears on the analyzer display, the analyzer has passed the
PORT 1 operation check.

PORT 2 Check (ES Models)

3. Connect the short to PORT 2.

4. Press the following:
PRESET: FACTORY

SERVICE MENU TESTS
EXECUTE TEST CONTINUE

If the message PRESS[ CONTI NUE] appears on the display during the test, that
particular attenuator setting check has failed. Press CONTINUE to check the
other attenuator settings.

If the message FAI L appears on the analyzer display, the analyzer has failed the
PORT 2 operation check. Refer to the flow charts on page 2-4 and page 2-5.

If the message DONE appears on the analyzer display, the analyzer has passed the
PORT 2 operation check.
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Transmission Port Check (ET Models)
5. Connect an RF cable from the REFLECTION port to the TRANSMISSION port.

6. Press the following:

PRESET: FACTORY

SERVICE MENU  TESTS
EXECUTE TEST CONTINUE

= |If the message PRESS[ CONTI NUE] appears on the display during the test, that
particular attenuator setting check has failed. Press CONTINUE to check the
other attenuator settings.

= |If the message FAI L appears on the analyzer display, the analyzer has failed the
TRANSMISSION port operation check. Refer to the flow charts on page 2-4 and
page 2-5.

= |f the message DONE appears on the analyzer display, the analyzer has passed the
TRANSMISSION port operation check.

In Case of Difficulty

1. Make sure that the connection is tight. Repeat the test.

2. Visually inspect the connector interfaces and clean if necessary (see “Principles of
Microwave Connector Care” on page 1-6).

3. Verify that the short meets published specifications.
4. Substitute another short, and repeat the test.

5. 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 known 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:

Table 4-2 Factory Set GPIB Addresses

Device GPIB Address
All Analyzers 16
Plotter port 5
Printer port 1
Disk (external) 0
Controller 21
Power meter 13
NOTE You may use other addresses with two provisions:

e Each 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.
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If Using a Plotter or Printer
1. Ensure that the plotter or printer is set up correctly:

« Power is on.
= Pens and paper loaded.
e Pinch wheels are down.

= Some plotters need to have P1 and P2 positions set.
2. Press and then PLOT or PRINT MONOCHROME .

= If the result is a copy of the analyzer display, the printing/plotting features are
functional in the analyzer. Continue with “Troubleshooting Systems with Multiple
Peripherals” and “Troubleshooting Systems with Controllers” on page 4-12, or go to
“Step 4. Faulty Group Isolation” on page 4-13.

= [f the result is not a copy of the analyzer display, 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.

= Correct disk unit number and volume number. (Press to access the softkeys
that display the numbers; default is 0 for both.)

= With hard disk (Winchester) drives, make sure the configuration switch is properly
set (see drive manual).

4. Press (Start) (GIn) (Save/Recall) SAVE STATE . Then press
PRESET: FACTORY SAVE/RECALL RECALL STATE .

= |f the resultant trace starts at 1 GHz, the GPIB system is functional in the analyzer.
Continue with “Troubleshooting Systems with Multiple Peripherals” and
“Troubleshooting Systems with Controllers” on page 4-12, or go to “Step 4. Faulty
Group Isolation” on page 4-13.

= If the resultant trace does not start at 1 GHz, suspect the GPIB function of the
analyzer. Refer to Chapter 6 , “Digital Control Troubleshooting.”
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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 previous section).

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. (See the
“Operating Concepts” chapter in the user’s guide.)

= The programming syntax is incorrect. (Refer to your 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 4-13.
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Step 4. Faulty Group Isolation

The five functional groups are:

Power Supplies
Digital Control
Source
Receiver

Accessories

Descriptions of these groups are provided in Chapter 12, “Theory of Operation.”

IMPORTANT

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 Troubleshooting Organization

ISOLATE FAULTY GROUP

DISPLAY
FRONT PANEL
SELF-TEST

POWER
SUPPLIES

DIGITAL
CONTROL

ASSEMBLY

TEST PORT
FREQUENCY
AND POWER

MEASURED
DATA

MEASUREMENT
ERRORS

SOURCE

RECE IVER

ACCESSORIES

LEVEL TROUBLESHOOTING

sg645d
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Power Supply Check

Check the Rear Panel LEDs

Switch on the analyzer and look directly at the rear panel. Notice the condition of the two
LEDs on the preregulator (A15). (See Figure 4-3.)

e The upper (red) LED should be off.
= The lower (green) LED should be on.

Figure 4-3 A15 Preregulator LEDs
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Check the Post Regulator (A8) LEDs

Remove the analyzer's top cover. Switch on the power. Inspect the green LEDs along the
top edge of the post-regulator (A8) assembly.

« All 9 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 Check

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 ten ES model and eight ET model amber LEDs illuminate.

2. On the ES models, the TRANS REV and REFL REV LEDS near PORT 2 illuminate.

3. The amber LEDs go off after a few seconds, except the Chan 1 LED. At the same
moment, the TRANS REV and REFL REV LEDS near PORT 2 goes off.

NOTE On ET models, there is no TRANSMISSION LED on the front panel.

= The display should come up bright and focused.

e Five red LEDs on the A9 CPU board should illuminate and then turn off. They can be
observed through a small opening in the rear panel.

Figure 4-4 Front-Panel Power Up Sequence for ET and ES Models
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Verify Internal Tests Passed

1. Press the following:
PRESET: FACTORY

SERVICE MENU TESTS
INTERNAL TESTS EXECUTE TEST

The display should indicate:

TEST

O ALL INT PASS

= If your display shows the above message, go to step 2. Otherwise, continue with this
step.

= If phase lock error messages are present, this test may stop without passing or
failing. In this case, continue with “Source Check” on page 4-17.

= If you have unexpected results, or if the analyzer indicates a specific test failure,
refer to Chapter 5, “Power Supply Troubleshooting.” The analyzer reports the first
failure detected.

= 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. Press EXECUTE TEST to perform the Analog Bus test.

« If this test fails, refer to Chapter 6, “Digital Control Troubleshooting.”

= If this test passes, continue with “Source Check” on page 4-17.
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Source Check

Phase Lock Error Messages
The following list contains all phase lock error messages and their descriptions.

e NOIF FOND: CHECK R I NPUT LEVEL
The first IF was not detected during the pretune stage of phase lock.
e NO PHASE LOCK: CHECK R | NPUT LEVEL

The first IF was detected at the pretune stage but phase lock could not be acquired
thereafter.

e PHASE LOCK LGST
Phase lock was acquired but then lost.
e PHASE LOXX 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 aborted a
calibration attempt.

e PGCSSI BLE FALSE LOK

The analyzer is achieving phase lock but possibly on the wrong harmonic comb tooth.
e SVEEP TI ME TQO FAST

The fractional-N and the digital IF circuits have lost synchronization.
The error messages listed above usually indicate a source failure or improper instrument

configuration.

For ES Models, Check the R Channel

As a preliminary step, ensure that all option jumper cables are properly connected. To
ensure that the R channel input is receiving at least —35 dBm power, perform the following
steps:

1. Perform steps 1 and 2 of “Source Pretune Correction Constants (Test 43)” on page 3-6.
Make note of the DAC number that is displayed and then abort the procedure.

2. Press the following:

SERVICE MENU SERVICE MODES

SRC ADJUST MENU DACNUM HIGH BAND

Enter the DAC number determined from step 1 and press (x1).
Disconnect the front panel R CHANNEL jumper.

Zero and calibrate a power meter. Connect the power sensor to R CHANNEL OUT.

o o bk~ w

The power meter should read greater than -35 dBm.
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Check Source Output Power

1. Zero and calibrate the power meter. Set the calibration factor to the 1 GHz value. (See
the power meter manual for instructions on setting the calibration factor.)

2. Connect the equipment as shown in Figure 4-5.

Figure 4-5 Equipment Setup for Source Power Check
NETWORK ANALYZER

Z N\

o —

POWER METER

Adapter

Power Sensor

* Direct Connection

sb520e

3. Press PRESET: FACTORY on the analyzer to initialize the
instrument.

Checking the Source Output Power for the 8719ET/ES and 8720ET/ES
1. To check power at 1 GHz, for the 8719ET/ES and 8720ET/ES, press the following:

(CPower )(0) ((C5) on ET models and the ES Option 007 models)
CW FREQ

The power should be within +2 dBm of the set value.

8719ET/ES Frequency Point Checks

2. To check power at 2, 5, 10, and 13.5 GHz, press (<) and set the power meter to the
corresponding calibration factor for that frequency. Repeat until the 13.5 GHz frequency
is completed.

The power should be within +2 dBm of the set value for each frequency point.

8720ET/ES Frequency Point Checks

3. To check power at 2, 5, 10, and 20 GHz, press (<) and set the power meter to the
corresponding calibration factor for that frequency. Repeat until the 20.0 GHz frequency
is completed.
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The power should be within 2 dBm of the set value for each frequency point.

Checking the Power for PORT 2 (ES Models)

4. Press Refl: REV S22 (B/R) and connect the power sensor to PORT 2. Repeat
steps 1 through 3 for PORT 2. If the power is not within specification at either port, go
to Chapter 7, “Source Troubleshooting.”

Checking the Source Output Power for the 8722ET/ES
1. To check power at 1 GHz, for the 8722ET/ES, press the following:

((Power ) (=10) ((-5) on ET models and the ES Option 007 models)
CW FREQ

The power should be within £3 dBm of the set value.

2. To check power at 2, 5, 10, 20, and 40 GHz, press (x>) and set the power meter to the
corresponding calibration factor for that frequency. Repeat until the 40.0 GHz frequency
is completed.

The power should be within 3 dBm of the set value for each frequency point.

Checking the Power for PORT 2 (ES Models)

3. Press Refl: REV S22 (B/R) and connect the power sensor to PORT 2. Repeat
steps 1 and 2 for PORT 2. If the power is not within specification at either port, continue
troubleshooting by going to Chapter 7, “Source Troubleshooting.”
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No Oscilloscope or Power Meter? Try the ABUS
Monitor ABUS node 9.

Press the following:

PRESET: FACTORY

SERVICE MENU ANALOG BUS ON

ANALOG IN Aux Input (9)

AUTOSCALE

The display should resemble the Figure 4-6. If any of the above procedures provide
unexpected results, or if error messages are present, refer to Chapter 7, “Source
Troubleshooting.”

Figure 4-6 0.25 V/GHz Waveform at Abus Node 9
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Receiver Check

Check the frequency response for the R, A, and B channels of the analyzer. If any input
shows unexpected results, go to Chapter 8 , “Receiver Troubleshooting.”

Table 4-3 Frequency Response (Characteristic)

Model Type Channel Frequency Band Frequency Response
