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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.

Agilent Technologies assumes no responsibility for the use or reliability of its software on
equipment that is not furnished by Agilent Technologies.

This document contains proprietary information which is protected by copyright. All rights
are reserved. No part of this document may be photocopied, reproduced, or translated to
another language without prior written consent of Agilent Technologies.

Restricted Rights Legend

Use, duplication, or disclosure by the U.S. Government is subject to restrictions as set forth
in subparagraph (c)(1)(ii) of the Rights in Technical Data and Computer Software clause at
DFARS 252.227-7013 for DOD agencies, and subparagraphs (c)(1) and (c)(2) of the
Commercial Computer Software Restricted Rights clause at FAR 52.227-19 for other
agencies.

Documentation Warranty

THE MATERIAL CONTAINED IN THIS DOCUMENT IS PROVIDED "AS IS," AND IS
SUBJECT TO BEING CHANGED, WITHOUT NOTICE, IN FUTURE EDITIONS. FUR-
THER, 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 FIT-
NESS 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 WAR-
RANTY TERMS IN THE SEPARATE AGREEMENT WILL CONTROL.

Windows® is a registered trademark of Microsoft Corporation.
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Contacting Agilent

Any adjustment, maintenance, or repair of this product must be performed by qualified
personnel. Contact Agilent by internet, phone, or fax to get assistance with all your test

and measurement needs.

Online assistance: www.agilent.com/find/assist

United States
(tel) 1 800 452 4844, or

1 800 593-6635 for on-site

service of systems

Latin America
(tel) (305) 269 7500
(fax) (305) 269 7599

Canada
(tel) 1 877 894 4414
(fax) (905) 282-6495

Europe
(tel) (+31) 20 547 2323
(fax) (+31) 20 547 2390

New Zealand
(tel) 0 800 738 378
(fax) (+64) 4 495 8950

Japan
(tel) (+81) 426 56 7832
(fax) (+81) 426 56 7840

Australia
(tel) 1 800 629 485
(fax) (+61) 3 9210 5947

Singapore
(tel) 1 800 375 8100
(fax) (65) 836 0252

Malaysia
(tel) 1 800 828 848
(fax) 1 800 801 664

Philippines

(tel) (632) 8426802

(tel) (PLDT subscriber only):
1800 16510170

(fax) (632) 8426809

(fax) (PLDT subscriber only):

1800 16510288

Thailand

(tel) outside Bangkok:
(088) 226 008

(tel) within Bangkok:
(662) 661 3999

(fax) (66) 1 661 3714

Hong Kong
(tel) 800 930 871
(fax) (852) 2506 9233

Taiwan
(tel) 0800-047-866
(fax) (886) 2 25456723

People’s Republic of
China

(tel) (preferred):
800-810-0189

(tel) (alternate):
10800-650-0021

(fax) 10800-650-0121

India
(tel) 1-600-11-2929
(fax) 000-800-650-1101

Hewlett-Packard to Agilent Technologies Transition

This manual may contain references to HP or Hewlett-Packard. Please note that
Hewlett-Packard's former test and measurement, semiconductor products and chemical analysis
businesses are now part of Agilent Technologies. To reduce potential confusion, the only
change to product numbers and names has been in the company name prefix: where a product
number/name was HP XXX X the current name/number is now Agilent XXXX. For example,
model number HP478A is now model number Agilent 478A.
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Safety and Regulatory Information

Review this product and related documentation to familiarize yourself with safety
markings and instructions before you operate the instrument. This product has been
designed and tested in accordance with international standards.

WARNING

The WARNING notice denotes a hazard. It calls attention to a
procedure, practice, or the like, that, if not correctly performed
or adhered to, could result in personal injury. Do not proceed
beyond a WARNING notice until the indicated conditions are
fully understood and met.

CAUTION

The CAUTION notice denotes a hazard. It calls attention to an
operating procedure, practice, or the like, which, if not correctly
performed or adhered to, could result in damage to the product or loss of
important data. Do not proceed beyond a CAUTION notice until the
indicated conditions are fully understood and met.

Instrument Markings

/\
4

r
Vi N279

@

ICES/NMB-001

1SM1-A

When you see this symbol on your instrument, you should refer to the
instrument'’s instruction manual for important information.

This symbol indicates hazardous voltages.

The C-tick is a registered trademark of the Australian Spectrum
Mangagement Agency.

This symbol indicates that the instrument requires alternating current (ac)
input.

The CE mark is a registered trademark of the European Community. If it is
accompanied by a year, it indicates the year the design was proven.

The CSA mark is a registered trademark of the Canadian Standards
Association.

This ISM device complies with Canadian ICES-001.
Cet appareil ISM est conforme a la norme NMB-001 du Canada.

This text indicates that the instrumentis an Industrial Scientific and Medical
Group 1 Class A product (CISPER 11, Clause 4).

This symbol indicates that the power line switch is ON.

This symbol indicates that the power line switch is OFF or in STANDBY
position.
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Safety Earth Ground

This is a Safety Class | product (provided with a protective earthing terminal). An
uninterruptible safety earth ground must be provided from the main power source to the
product input wiring terminals, power cord, or supplied power cord set. Whenever it is
likely that the protection has been impaired, the product must be made inoperative and
secured against any unintended operation.

Before Applying Power

Verify that the product is configured to match the available main power source as
described in the input power configuration instructions in this manual. If this product is to
be powered by autotransformer, make sure the common terminal is connected to the
neutral (grounded) side of the ac power supply.

Battery Information

The 8510C uses a lithium polycarbon monoflouride battery to power the instrument clock.
The battery is located on the A7 1/O board of the 85101C display/processor. This battey is
not field replaceable. Replace the A7 I/O board if the battery requires replacement.

WARNING Danger of explosion if battery is incorrectly replaced. Replace
only with the same or equivalent type recommended. Discard
used batteries according to manufacturer’s instructions.

DO NOT THROW BATTERIES AWAY BUT
COLLECT AS SMALL CHEMICAL WASTE.
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Typeface Conventions
Italics

= Used to emphasize important information:
Use this software only with the Agilent Technologies xxxxxX system.

= Used for the title of a publication:
Refer to the Agilent Technologies xxxxxX System-Level User's Guide.

e Used to indicate a variable;
Type LOAD BIN filename.

Instrument Display

= Used to show on-screen prompts and messages that you will see on the display of an
instrument:
The Agilent Technologies xxxxxX will display the message CAL1 SAVED.

Keycap

= Used for labeled keys on the front panel of an instrument or on a
computer keyboard:
Press Return.

[Softkey]

= Used for simulated keys that appear on an instrument display:
Press [Prior Menul].

User Entry

= Used to indicate text that you will enter using the computer keyboard; text shown in
this typeface must be typed exactly as printed:
Type LOAD PARMFILE

= Used for examples of programming code:
#endif//ifndef NO_CLASS

Path name

= Used for a subdirectory name or file path:
Edit the file usr/local/bin/sample.txt

Computer Display

= Used to show messages, prompts, and window labels that appear on a computer
monitor:
The Edit Parameters window will appear on the screen.

< Used for menus, lists, dialog boxes, and button boxes on a computer monitor from which
you make selections using the mouse or keyboard:
Double-click EXIT to quit the program.
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Service and Equipment
Overview

Overview

This On-Site Service Manual is a complete guide to test, repair, adjustment and
installation of the 8510C network analyzer. It was written for qualified service personnel.
Previous knowledge of a network analyzer system is assumed, but specific knowledge of
the 8510 system is not required.

This manual addresses troubleshooting to the faulty board or assembly, not to the
component level. When the faulty board or assembly has been isolated, contact Agilent and
order the new part (refer to “Contacting Agilent” on page iii). In some cases, an exchange
assembly is available, which costs less than a new part.

Due to the assembly level repair strategy, schematics and individual component lists are
not included in this documentation.

NOTE The original 85101C display/processor incorporated a cathode ray tube
(CRT). The current design incorporates a liquid crystal display (LCD).
In this manual, references to either CRT or LCD apply to both display
designs unless otherwise noted.

Some troubleshooting procedures, schematics, replaceable parts, and removal procedures
may differ depending on the display installed. In such instances, display information
(CRT or LCD) is documented separately. Some of the main differences are:

85101C Equipped with a CRT 85101C Equipped with an LCD

A4 GSP display board positioned vertically in | A14 GSP display board positioned horizontally
card cage slot on chassis directly behind A15 LCD assembly
A1l CRT display A15 LCD assembly (includes the A16 inverter

board and backlight)

W1 cable and connections to boards W4, W5, W6, W7, and W8 cables and
connections to boards

Rear-panel multi-pin connector uses D1191A | Rear-panel multi-pin connector designed to

video cable (supplied) for external video work with external VGA compatible monitors
connections (requires special video monitor) (standard 15 pin VGA monitor cable not
supplied)
NOTE In this manual, GPIB and HP-IB refer to the same protocol.

GPIB allows either the system display/processor or an external
controller to operate the various instruments of the system. The GPIB
interface operates according to IEEE 488-1978 and IEC 625 standards
and IEEE 728-1982 recommended practices.
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On-Site Service Manual Organization

This manual is part of the documentation set included with the 8510C network analyzer.
Refer to the front matter of the 8510C Operating and Programming Manual for a graphic
representation of the complete documentation set.

Tabs are used to divide the major chapters and sections. A chapter is a major topic division
within the manual. A section is a division of information within a chapter. The names of
the tabs and an explanation of their contents are listed below.

Service and Equipment Overview (Chapter 1)

This chapter provides a brief summary of the service information in this manual, and a list
of the test equipment required. It should be read before attempting any repairs.

Safety/Licensing (Chapter 2)

This chapter contains safety and licensing information required for the 8510C.

Theory of Operation (Chapter 3)

Read this section to learn about the 8510 system hardware and firmware and how the
system operates, especially the phase lock circuitry.

Main Troubleshooting Procedure (Chapter 4)

Turn to this chapter first when troubleshooting a system. It consists of a main procedure
followed by sections with details on troubleshooting specific failures.

The following fold-outs are located at the back of this chapter:

= 8510C System-Level Troubleshooting Block Diagram (equipped with a CRT display)
« 8510C System-Level Troubleshooting Block Diagram (equipped with an LCD)

= 85101C Display/Processor Overall Block Diagram (equipped with a CRT display)

« 85101C Display/Processor Overall Block Diagram (equipped with an LCD)

= 85102 IF/Detector Overall Block Diagram

= 8510C Phase Lock Block Diagram

= 85101C A8 Motherboard Wiring Diagram (equipped with a CRT display)

e 85101C A8 Motherboard Wiring Diagram (equipped with an LCD)

e 85102 A25 Motherboard Wiring Diagram

The sections within this chapter are as follows:

e LCD Failures

= Self Test Failures
Running Error Messages
Unratioed Power Failures

= Power Supply Failures

= Performance Test Failures

= Software Failures
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Other Failures
Service Program
Error Terms

Replaceable Parts (Chapter 5)

This chapter contains part numbers for replaceable parts and assemblies, and instructions
on how to order them. Parts lists for instruments with CRT displays and LCDs are
documented in separate sections.

Replacement Procedures (Chapter 6)

This section contains procedures for disassembling or re-assembling the 8510C network
analyzer after a part or assembly is replaced. Procedures that differ depending on the
display installed, are documented separately.

Adjustments (Chapter 7)

This chapter contains adjustment procedures.

Specifications and Performance Verification (Chapter 8)

This chapter describes the following:

System performance
System Performance verification
Specifications
Software for specifications and performance verification
How to verify system performance
Performing system verification
Using the software: A tutorial
Operational check procedures
Frequency test procedures
Total system uncertainty test procedure
How to run the system specifications
Interpreting the specification and uncertainties printout
Measurement uncertainties
Sources of measurement errors
Generation of system measurement uncertainties
System error models
Dynamic accuracy error model

Measurement traceability

1-4
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Substitution of system components
Calibration cycle
= Reference information for performance verification and specification

= Performance test record

Installation (Chapter 9)

This chapter describes the following:

= Site preparation

= Checking the shipment and unpacking the system
= Configuring and connecting the system

= Checking the system operation

Preventive Maintenance (Chapter 10)

This section details some simple procedures necessary to maintain the system.

Definition of an 8510 System

There are many varieties of systems using an 8510 network analyzer. In the strictest
sense, a basic 8510 system consists of the following:

1- 85101 Display/Processor
1- 85102 IF/Detector

1 (or more) - RF Test Set(s)
1 (or more) - Source(s)

Peripherals, such as controllers, plotters, printers, disk drives, and millimeter devices, may
be added to the basic system.

Service Tools Available

Special service tools used in the troubleshooting procedures can be ordered separately.
These include extender boards, source emulator, test set emulator, cables, and so forth. The
source emulator and test set emulator are used to verify operation of the other instruments
in the system by substituting these service tools for the individual instruments they
emulate.
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Table of Service Equipment

Table 1-1 lists the equipment required to verify, adjust, and troubleshoot the network
analyzer. The table also notes the use and critical specifications of each item, and the
recommended models.

In addition to the test equipment listed in the table, the following tools are also required:

#1 and #2 Pozidrive screwdrivers

Flat-blade screwdrivers - small, medium, and large
5/16 inch open-end wrench (for SMA connector nuts)
3/16 inch and 5/16 inch hex nut drivers
Non-conductive and non-ferrous adjustment tool
Needle-nose pliers

Tweezers

Anti-static work mat with wrist strap

T10 and T15 TORX drivers

Miscellaneous cables, adapters, and other equipment as listed in Chapter 5,
“Replaceable Parts.”
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Table 1-1 Service Test Equipment
Instrument Required Critical Specifications Recommended Model Use
Oscilloscope 100 MHz, Dual Channel Agilent 54622D AT
Oscilloscope Probes 10:1 Divider Agilent 10074C AT
1000:1 Divider (High Voltage) N2771A
Calibration Kit 3.5 mm Agilent 85052B PT
2.4 mm Agilent 85056A PT
Verification Kit* 3.5mm Agilent 85053B PT
2.4 mm Agilent 85057B PT
Test Port Cables* 3.5mm Agilent 85131D PT
2.4 mm Agilent 85133D PT
Computer/Controller —Laptop or PC running BASIC for various APT
Windows (Rev. 6.32 or greater under
Windows 95/98/NT)
—GPIB card for PCs (National
Instrument or Hewlett-Packard)
—-PCMIA card for Laptops (National
Instruments)
Workstation —Basic 5.0 or higher and 4 Mbytes HP 9000 Series 200 or 300 | AP T
RAM, and 3.0 for dual source systems
—HP Vectra 386 with an 82300C APT
BASIC language processor card
—UNIX based workstation with Rocky APT
Mountain BASIC (RMB)
Photometer (CRT only) Tektronix J16 Opt 2 A
Photometer Probe Tektronix J6503 Opt 2 A
(CRT only)
Light Occluder (CRT only) Tektronix 016-0305-00
Power Meter 50 MHz to 50 GHz Agilent E4418B PT
Power Sensor 50 MHz to 26.5 GHz (3.5 mm) Agilent 8485A PT
1pW to 100mw
50 MHz to 50 GHz (2.4mm) Agilent 8487A
1 pW to 100 mw
Digital Multimeter General Purpose DMM Agilent 34401A AT
32 mV to 300 V, ac/dc
Frequency Counter 45 MHz to 26.5 GHz Agilent 53151A Opt 001 APT
10 dB Attenuator 45 MHz to 26.5 GHz (3.5 mm) Agilent 8493C Opt 010 P
45 MHz to 50 GHz (2.4 mm) Agilent 8490D Opt 010 P
Power Splitter 45 MHz to 26.5 GHz (3.5 mm) Agilent 11667B APT
45 MHz to 50 GHz (2.4mm) Agilent 11667C APT
Pulse Generator 35 ns to 1 second pulse period Agilent 81101A A
Function Generator 20 MHz % 1 Hz waveform frequency Agilent 33250A A
Dual Power Supply Dual 0 to 15 Vdc Agilent E3631A A
Spectrum Analyzer 100 kHz to 26.5 GHz Agilent E4407B A
GPIB Controllable
Degausser (CRT only) 200W input Radio Shack 44-233 A
A - Adjustments
P - Performance Verification
T - Troubleshooting
* Other calibration kits, verification Kits, and cables may be required depending upon the system configuration
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GENERAL SAFETY CONSIDERATIONS

SAFETY SYMBOLS

This product and related documentation must be reviewed
for familiarization with safety markings and instructions
before operation. This product has been designed and
tested in accordance with the standards listed on the
Manufacturer’s Declaration of Conformity, and has been
supplied in a safe condition. The documentation contains
information and warnings that must be followed by the
user to ensure safe operation and to maintain the product
in a safe condition.

Instruction manual symbol: the product
will be marked with this symbol when it
is necessary for the user to refer to the
instruction manual (refer to Table of
Contents).

Indicates hazardous voltages.

Indicates earth (ground) terminal.

The WARNING sign denotes a hazard,
It call attention to a procedure, practice,
or the like, which, if not correctly
performed or adhered to, could result in
personal injury. Do not proceed beyond
WARNING until the indicated
conditions are fully understood and
met.

The CAUTION sign denotes a hazard.
It calls attention to an operating
procedure, practice, or the like which, if
not correctly performed or adhered to,
could result in damage to or destruction
of part or all of the product. Do not
proceed beyond a CAUTION sign until
the indicated conditions are fully
understood and met.

SAFETY EARTH GROUND

This is a Safety Class | product (provided with a protective
earthing terminal). An uninterruptible safety earth
ground must be provided from the main power source to
the product input wiring terminals, power, cord, or
supplied power cord set. Whenever it is likely that the
protection has been impaired, the product must be made
inoperative and secured against any unintended

operation.

BEFORE APPLYING POWER

Verify that the product is configured to match the
available main power source per the input power
configuration instructions provided in this manual. If this
product is to be energized via an autotransformer make
sure the common terminal is connected to the neutral
(grounded side of the mains supply). The front panel LINE
switch disconnects the mains circuits from the mains
supply after the EMC filters and before other parts of the

instrument.

Before switching on this instrument, make sure:

- the line voltage selector switch is set to
the voltage of the mains supply.
- the correct fuse is installed.
- the supply voltage is in the specified range.

SERVICING

Any servicing, adjustment, maintenance, or repair of this
product must be performed only by qualified personnel.

- Adjustments described in this manual may be performed
with power supplied to the product while protective covers
are removed.

- Energy available at many points may, if contacted, result
in personal injury. Capacitors inside this product may still
be charged even when disconnected from their power
source.

- To avoid a fire hazard, only fuses with the required
current rating and of the specified type (normal blow, time
delay, etc.) are to be used for replacement.
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8510 Safety Information

In order to maintain safe operation of the 8510 system, read and follow the specific
instructions in the Warnings, Cautions, and Notes found in the instruments and
throughout this manual.

Hazardous Instrument Areas with Power On

Each instrument in the 8510 system has areas that contain lethal voltages when the
instrument has ac power applied. Figure 2-1 and Figure 2-2 show each of the instruments

and their hazardous areas.
I WARNING I

A shock hazard exists when the covers are removed. Also, the protective earth
grounding on this equipment must be maintained to provide protection from
electrical shock. Any service or adjustment performed with the covers removed
should be performed by qualified service personnel only.

Turn off the line voltage before removing or replacing printed circuit boards. Damage to
integrated circuits can occur if power is left on when printed circuit boards are removed or
replaced. Whenever the 8510 system is serviced, an anti-static workstation should be used
to avoid damage incurred by static discharge into the static- sensitive circuits of the 8510
system.

I WARNING I

If this product is not used as specified, the protection provided by the equipment
could be impared. This product must be used in a normal condition (in which all
means for protection are intact) only.
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Figure 2-1 Location of Hazardous Voltages in 8510 Instruments (1 of 2)
85101
+65VDC +65VDC
15KV CRT r[]—
* [ 4 ﬂ
LCD 1.5 KV
(A16 . .
BACKLIGHT
INVERTER)
85102
120/240 Vac 120/240 Vac
(POWER TRANSFORMER)  (POWER LINE MODULE) 120/240 Vac
(LINE SWITCH)
38 Vac
(A26
RECTIFIER)
120/240 Vac
(LINE SWITCH) |
ss427¢
WARNING The opening of covers or removal of parts is likely to expose
dangerous voltages. Disconnect the product from all voltage
sources while it is being opened. The power cord is connected
to internal capacitors that may remain live for 5 seconds after
disconnecting the plug from its power supply.
2-4
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Figure 2-2 Location of Hazardous Voltages in 8510 Instruments (2 of 2)
TEST SETS
120 Vac 120/240 Vac
(FAN) (TRANSFORMER)

38 Vac
(A15 REGULATOR)

120/240 Vac 120/240 Vac
(LINE SWITCH) (LINE SWITCH)
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Compliance with German FTZ Emissions Requirements

The Agilent 8510C network analyzer complies with German FTZ 526/527 Radiated
Emissions and Conducted Emissions requirements.

This is to declare that the products listed below are in conformance with the German Regulation
on Noise Declaration for Machines (Laermangabe nach der Maschinenlaermrerordnung —3.

GSGV Deutschland).

Instruments with fan installed/Gerate mit engebautem Ventilator

4195A
8350B
8620C
83601A/B
83602A
83620A/B
83621A/B
83622A/B
83630A/B
83624A/B
83630A/B

83631A/B
83640A/B
83642A
83650A/B
83651A/B
83420A
83421A
83422A
83423A
83424A
83425A

85101B/C
85102B/R
8511A/B
8512A
8513A
8514A/B
8515A
8516A
8517A/B
85105A
85110A/L

85309A
85106A-D
85108A/L
8702B
8703A
8719A
8720A-C
8722A
8753B/C
8757C/E

Acoustic Noise Emission/Geraeuschemisslon

LpA < 70dB
Operator position
Normal operation

per 1ISO 7779

LpA < 70dB
am Arbeitsplatz
normaler Betrieb

nach DIN 45635 t. 19

Compliance with Canadian EMC Requirements

This ISM device complies with Canadian ICES-001.

Cet appareil ISM est conforme a la norme NMB du Canada.

2-6
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Overview

Overview

This chapter describes the operation of the 8510 network analyzer system. “The Base
System” describes one complete system in broad terms. This is the basis of all 8510
systems. Some systems are more specialized and complex, such as millimeter systems and
pulse systems. These are explained in separate system manuals. However, disconnecting
the specialized components of most 8510 systems will reduce them to the base system
described here.

Other parts of this chapter describe the individual instruments within the system in detail
sufficient to aid troubleshooting. In this manual, sources and test sets are troubleshot to
the instrument level. The IF/detector and display/processor are troubleshot to the
assembly level. For additional source or test set information, refer to their manuals.

The final sections of this chapter describe a typical measurement sequence and explain the
system phase-locked loop.

NOTE In this chapter, "RF signal” and "RF signal path" refer to the main
RF signal from the source. Depending on its place in the path, the "RF"
may be RF, one of two IFs, or a digitized signal.
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The Base System

The 8510 network analyzer base system used in this example consists of a source, a test
set, the 85102 IF/detector, and the 85101 display/processor instruments (see Figure 3-1).

Figure 3-1 Forward Transmission Test Signal Path in 8510 Base System
COMMUNICATION & CONTROL LINES {L
1st LO 2nd LO
DIGITAL
RF 20MHz IF BITS -
e ADC %3 —|<]
: CRT
SOURCE il
~ouTH

TEST SET IF DETECTOR DISPLAY/PROCESSOR

The source produces RF signals that allow the network analyzer to examine DUTs (devices
under test) with a signal applied.

The test set splits the source signal into a reference signal and a test signal. The test signal
is transmitted through or reflected from the DUT and goes to the receiver for comparison
to the reference signal. In Figure 3-1, only the transmitted signal path is shown.

In the 8510 system, the test set also down-converts the source frequency (RF) to an IF of
20 MHz. The IF/detector down-converts the 20 MHz IF signals from the test set to 100 kHz
and then detects, processes, and digitizes them.

The display/processor compares the transmitted or reflected signal to the reference signal.
It performs all of the math operations on the digitized signals and displays them. The
display/processor also coordinates the actions of the system instruments. It is the system
controller.
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Sources

The system source provides an RF stimulus over the desired frequency range and power
level as set by the 8510. Most sources cover their full frequency range in several bands
because the individual oscillators are limited in frequency range. Low frequency and
higher frequency oscillators are used alone and mixed to produce the entire frequency
range.

In the figure below, the source uses two oscillators for a frequency range of 10 MHz to
7.5 GHz. Oscillators with different frequency ranges and multipliers are also used to cover
different frequency ranges.
Figure 3-2 Source Covering Frequency Range in Two Bands
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7.5GHz T > out
5.4GHz @ é 10MHz to 2.1GHz
HIGH BAND
RF
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The source lets the 8510 know its frequency over digital interconnect lines. It starts and
stops its frequency sweeps in response to commands from the 8510. As explained below,
the system can use a synthesized sweeper, a sweep oscillator, or both as a source.

Synthesized Sweepers

Synthesized sweepers (or synthesizers) achieve frequency resolution to within a few hertz.
8510 dedicated Agilent 836X1 synthesized sources come with 1 Hz resolution standard;

1 Hz is optional on other 8360 series sources. Modern synthesizers are as fast as (or faster
than) sweep oscillators in most circumstances. Older synthesizers tend to be slower but
offer the same resolution.

A synthesizer can operate in step mode where it phase locks at each frequency point (for
the number of points selected). At each point, it takes one or more measurements,
depending upon the number of averages selected. It can also operate in ramp mode.

Sweep Oscillators

Sweep oscillators (or sweepers) are less frequency accurate than synthesizers. They
operate in ramp mode only. A sweeper is fast but less accurate and sweeps through the
frequency range as many times as the selected averaging factor.
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Test Sets

The standard test sets designed to work with the 8510 include the Agilent 8511, 8514,
8515, 8517, 85110. They differ in several respects: operating frequency range, dynamic
range, front panel test port connectors, and internal RF path mechanics. An identification
code in ROM or configuration switches within each test set allow the 8510 to recognize
each type at power-up for proper operation.

Test sets have two main functions:

1. To separate the RF signal into reference and test signals.
2. To down-convert the RF signals to 20 MHz IF signals after separation.

Test sets separate the signals with couplers or triax bridges. During the RF to IF
conversion, the test sets maintain the phase coherence of the measured signals so that
they can be kept in ratioed pairs after calibration.

Most test sets for the 8510 are either sampler-based or mixer-based. A third type is the
frequency converter.

Sampler-Based Test Sets

These test sets have samplers driven by a VTO. The VTO, acting like a second source or LO
(local oscillator), enables the samplers to down-convert the RF signal to an IF signal
according to this formula: LO - RF = IF.

Note that the LO frequency must vary as the RF varies to maintain a constant IF of

20 MHz. The VTO summing amp board provides the control voltages to tune the VTO to
the correct LO frequency. The VTO usually operates at between 50 and 300 MHz. The LO
frequency is a harmonic of the VTO. Should the VTO ever go out of range, the processor
will generate an error message: VTO OVERRANGE. These test sets have a narrow IF
bandwidth of approximately +3 MHz.

Mixer-Based Test Sets

These test sets have mixers driven by two sources. The second source enables the mixers to
downconvert the RF signal to an IF signal according to this formula: LO - RF = IF

Note that the LO frequency must vary as the RF varies to maintain a constant IF of
20 MHz. These test sets have a wider IF bandwidth than sampler test sets.

8511 Frequency Converter

The 8511 is a sampler-based test set without signal separation components (couplers or
bridges). Its four front panel test ports connect directly to four samplers; it is basically a
four-channel frequency converter. Its assemblies are otherwise identical to the other test
sets. The special applications of this test set are documented in its manual and application
notes.
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Test Set Control Path

The test set and the display/processor communicate over the 8510 system bus and the test
set interface. The A4 GPIB (HP-IB) board is the control center of test set communications
and logic. It contains an 8-bit microprocessor, a GPIB chip, and an identification code (in
ROM) to initialize and identify the test set to the display/processor. This code works in
conjunction with configuration switches in the test set.

The A4 board also controls several assemblies within the test set via a separate
data/address bus. The bus enables the A4 processor to do the following:

= Read the configuration switches.

= Select the sampler(s) required to measure the desired signal.

e Operate the front panel LEDs.

< Program the switch/splitter and any programmable attenuators.

= Monitor the test set temperature and notify the display/processor if it gets too hot.

Test Set Power-On Sequence

When power is applied to the test set, the A15 regulator board produces a power-on reset
signal, PWON. PWON resets the control logic of the test set. When the power supply
voltages are at their required levels, the PWON low-to-high signal transition resets the
processor, the GPIB chip, and a data latch on the A3 summing amp board. Resetting the
processor initiates a test set self-test program that checks the integrity of the ROM and
RAM located on the A4 board. Resetting this data latch turns on all of the samplers in the
test set.

The general effect of PWON is to put the test set in a default state at the time of power-on.
This allows the test set to function even if the A4 GPIB board is defective or if there is no
communication between the 85101 and the test set.

Test Set Typical RF Path

The RF signal from the source enters the test set through the RF IN connector on the rear
panel (see Figure 3-3). The RF is then applied to the switch/splitter: a combination of two
power splitters and a solid state switch. This switch selects the power splitter to be used,
and thereby selects the port that will receive incident RF power.
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Figure 3-3 RF Signal Path Thru Sampler Test Set for Forward
Transmission Measurement S21
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For the forward transmission measurement S21 (b2/al), the RF signal path is as follows:

The source RF signal is input to the test set and separated by the switch/splitter to produce
the test signal and the reference signal. The test signal first passes through the DUT and
port 2 coupler. It is then applied to the b2 sampler for down-conversion to 20 MHz before
being sent to the 85102 IF/detector. The reference signal is simultaneously applied to
sampler al, where it is down-converted to a 20 MHz IF and also sent to the 85102.

In the case of an S11 forward reflection measurement (b1/al), the main difference from the
S21 path operation is that the test signal is reflected from port 1 and coupled to the bl
sampler. There it is down-converted to the 20 MHz IF and sent to the 85102.

S12 reverse transmission RF paths (b1/a2) and S22 reverse reflection RF paths (b2/a2) are
similar to the transmission and reflection paths explained above. The differences are that
the switch/splitter is switched to the reverse path position and that the a2 sampler is used
in the reference signal path.

A similar process occurs during reverse measurements, when RF power is applied to port 2
of the test set.

The LO signal generated by the VTO/driver is phase locked to the source so that the
desired VTO harmonic is 20 MHz greater than the source frequency. The phase-locked loop
process is described in the “System Phase Lock Operation” section of this chapter.
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85102 | F/Detector

The IF/detector is the first half of the 8510 network analyzer. It performs a second
down-conversion of the signals, detects them, and digitizes and multiplexes them for input
to the display/processor. It also functions as part of the phase-locked loop. For the most
part, it is controlled by the display/processor.

The assemblies of the IF/detector can be classified in four categories: signal path, control,
phase locked loop, and miscellaneous.

Signal Path Assemblies

The signal path assemblies down-convert, detect, digitize and multiplex the signals.

Figure 3-4 Signal Path Assemblies of IF/Detector
2nd
LOCAL
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DIGITAL DIGITAL BITS TO
20MHz 100KHz 100KHZ | X | X ) BITS DISPLAY/PROCESSOR
from — " Y] [ Y, —
TEST SET
F MIXERS IF AMPS SYNCHRONOUS ~ SAMPLE ADC PROCESSOR
DETECTORS AND HOLD INTERFACE

IF Mixers (A9, All, Al13, Al4) buffer, filter and mix the 20 MHz signals (with the
19.9 MHz LO signal) down to 100 kHz. The assemblies are electrically and mechanically
identical.

19.9 MHz Local Oscillator (A8) assembly provides the LO signals for the IF mixer
assemblies.

Test and Reference IF Amplifiers (A10, A12) autorange and amplify the signals to
allow the detectors to operate in their optimal range. The assemblies are electrically and
mechanically identical.

Test and Reference Synchronous Detectors (A5, A7) detect the X and Y pairs (test
and reference) that have been mixed down to 100 kHz IF. The assemblies are electrically
and mechanically identical.

Sample and Hold (A17) assembly multiplexes the X and Y pairs from the synchronous
detectors.

Analog-to-Digital Converter (A18) assembly converts the X and Y pairs from the
analog IF waveform to digital bits.

Processor Interface (A24) assembly transmits the digital bits to the display/processor
and enables the IF/detector and display/processor to communicate.
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Control Assemblies

The control assemblies control the functioning and timing of the system and enable
communication within the system. The phase lock assemblies are described later.

Front Panel and Front Panel Interface (Al) assembly enables the user to control the
8510, displays the statues of power (on/off) and the active channel (1 or 2).

ADC Control (A19) provides the control for the A17 sample and hold assembly and the
A18 analog-to-digital converter. It is controlled by the display/processor and works in
conjunction with the A20 sweep ADC assembly.

Sweep ADC (A20) assembly triggers the sample and hold assembly to take data at the
proper frequency intervals. Note that as the 8510 system sweeps, the intervals are
determined by the display/processor.

Clock (A6) assembly provides four reference, timing and calibration signals:

= Reference IF signals for the main phase-locked loop
= Timing signals for the synchronous detectors

= Timing signals for the 19.9 MHz local oscillator

e The 100 kHz calibration signal for the IF

Phase L ock Assemblies

IF Counter (A21) assembly counts the 20 MHz IF signal and checks for the power level
and valid frequency count for both pretune and main lock.

Pretune Phase Lock (A22) assembly lets the system initiate a pretune phase lock based
on the start frequency input to the display/processor. It also counts the VTO fundamental
frequency.

Main Phase Lock (A23) assembly is used during pretune and as part of the main
phase-locked loop.

Miscellaneous Assemblies

Motherboard (A25) assembly interconnects all of the other assemblies.
Regulator (A15) assembly provides four regulated DC voltages:

+15Vv -15V 45V -5V

Rectifier (A26) assembly rectifies line voltage (ac) to dc for the IF/detector.
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85101 Display/Processor

The 85101 display/processor is the system controller, data processor, and display unit for
the 8510 system. It consists of the processor, EEPROM non-volatile memory, the display,
and 1/O ports.

The 85101 controls the 85102 IF/detector via a dedicated interface bus (IF/display
interconnect). It controls the test set and source via one dedicated GPIB (HP-IB) port
(8510 system interconnect) and interfaces with an external controller, printer, or plotter
via a second GPIB (HP-IB) port. In addition, the display/processor can address printers
and plotters via two RS-232 ports.

Processor Assemblies

Processor Assembly (A5) performs all system control and computation functions. This
assembly contains:

The main processor, or CPU (a 68020, 32 bit microprocessor)

A separate math coprocessor

The main processor memory (RAM, 2 Mbyte)
The system ROM

LEDs to indicate self test (and subtest) results

Memory Board (A6) consists of 26 EEPROMS arranged in 13 banks. The main program
resides in this nonvolatile memory.

NOTE The original HP 85101C display/processor incorporated a cathode ray
tube (CRT). The current design incorporates a liquid crystal display
(LCD). In this manual, references to either CRT or LCD apply to both
display designs unless otherwise noted. Some troubleshooting
procedures, schematics, replaceable parts, and replacement procedures
may differ depending on the display installed. In such instances,
display information (CRT or LCD) is documented separately.

Display Assemblies (CRT)

Graphics Processor (A4) provides an interface between the processor and display
assemblies. The CPU converts the formatted data to graphics commands and writes it to
the graphics processor. The graphics processor converts the data to obtain the necessary
video signals and sends the signals to the display. It also produces RGB output signals
which are sent to the rear panel for use by optional external monitors. The assembly
receives two power supply voltages: +5 V (for processing) and +65 V (not used but passed
on to the display).
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CRT Display (Al11) is a 7.5 inch raster scan color CRT with associated drive circuitry.
Automatic degaussing is performed when the instrument is turned on to minimize the
magnetization of the CRT. It receives these inputs from the display processor:

= +65 V power supply
= Digital TTL horizontal and vertical sync signals
< RGB (red, green, and blue) video signals

= Background and intensity signals

Display Assemblies (LCD)

Graphics Processor (Al14) is the main interface between the A5 central processing unit
(CPU) and the A15 liquid crystal display (LCD). The CPU converts the formatted data into
GSP commands and writes it to the A14 graphics processor (GSP). The GSP processes the
data to generate analog and digital video signals that are used for:

= The analog video signals generated are VGA compatible RGB video signals which are
buffered and routed to the real panel.

< The digital video signals generated are translated to 3.3 volt levels, buffered and routed
to the A15 LCD.

The Al4 assembly receives the +5 V power from the motherboard that is used for
processing and supplying power to the LCD (+3.3 V) and backlight inverter (+5 V).

LCD Assembly (A15) is an 8.4-inch liquid crystal display (LCD) with associated drive
circuitry. It receives a +3.3 V power supply from the A14 graphics processor. The display
receives the following signals from the Al4:

< digital horizontal sync
- digital vertical sync

- digital blanking

= data clock

= digital red video

< digital green video

< digital blue video

The A15 LCD display includes the backlight lamp and inverter. The lamp attaches to the
LCD display frame but is electrically separate. The backlight is powered by a separate
connection to the attached backlight inverter (A16), which is also electrically separate.

Backlight Inverter (A16) is a part of the A15 LCD assembly. It receives a +5 V power
supply and control signals from the Al4 graphics processor. The control signals include
backlight intensity. It outputs a high voltage used to drive the backlight lamp.

I nput/Output Assemblies

Disc Drive Assembly (A2) is a 1.44 Mbyte, double-sided disc drive. It can use standard or
high-density 3.5 inch disks.
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I/0 Assembly (A7) is the main interface for the system. The main processor data,
address, and control buses are routed throughout the 85101 via the motherboard and this
assembly. It enables various parts of the system to communicate by supporting these
components:

« real-time clock

e discdrive

- two RS 232 ports!

< two GPIB ports

= 85101 interrupt system
= 85102 interface

< front panel interface

* RPG counters

NOTE 1) The RS 232 port in conjunction with 0.5 Mbyte DRAM on the
processor assembly permit spooling data to printers and plotters.

2) RS 232 ports share only a small part of the 0.5 Mbyte DRAM; 400 K
DRAM for port 1, and 100 K DRAM for port 2.

Power Supply

The power supply is a switching power supply. Its functions are distributed between the
preregulator, post-regulator, and display assemblies.

Preregulator (A10) steps down and rectifies the line voltage. It provides a fully
regulated +5 V digital supply, and several preregulated voltages that go to the A3
post-regulator assembly for additional regulation. Figure 3-5 is a simplified block diagram
of the power supply group.

Figure 3-5 Power Supply Functional Group, Simplified Block Diagram
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The preregulator assembly includes the line power module, a 60 kHz switching
preregulator, and overvoltage protection for the +5 V digital supply. It provides LEDs,
visible from the rear of the instrument, to indicate circuit status.

Line Power Module includes the line power switch, voltage selector switch, and main
fuse. The voltage selector switch adapts the instrument to local line voltages of
approximately 115 V or 230 V. The main fuse protects the input side of the preregulator
against drawing too much line current.

Preregulated Voltages are converted from line voltage by the switching preregulator.
The regulated +5 V digital supply goes directly to the motherboard. The following partially
regulated voltages are routed to the post-regulator for final regulation:

+70V -8Vv +8V +18V

Regulated +5 V Digital Supply is regulated by the control loop in the preregulator. It
goes directly to the motherboard, and from there to all assemblies requiring a digital
supply. A +5 V sense line returns from the motherboard to the preregulator.

In order for the preregulator to function, the +5 VD supply must be loaded by one or more
assemblies, and the +5 V sense line must be working. If not, the other preregulated
voltages will be incorrect. However, this condition will not cause damage as all circuits are
over- and under-voltage protected.

Shutdown Indications

e The green LED is on in normal operation. It is off when line power is not connected, not
turned on, or set too low, or if the line fuse has blown.

= The red LED is off in normal operation. It lights to indicate a +5 V supply fault or power
transformer circuitry fault such as an undervoltage, overvoltage, overcurrent, or
overtemperature condition.

Post-Regulator (A3) filters and regulates the dc voltages received from the preregulator.
It provides fusing and shutdown circuitry for individual voltage supplies. It distributes
regulated constant voltages to individual assemblies throughout the instrument. Five
green LEDs provide status indications for the individual voltage supplies:

+65 V (for CRT display, not used for LCD)

—-15 V (for the fan and [dropped to —12 V] for RS 232 ports)
+5 PREREG (digital supply, also called +5 VDIG)

+12 V (variable for the fan and fixed for RS 232 ports)

+5 DSK MTR (for the disc drive motor)

The post-regulator consists of these circuits (among others):
= Shutdown circuit
= Variable fan speed circuit

= Low power circuit
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Shutdown Circuit is triggered by overcurrent, overvoltage, undervoltage, or
overtemperature. It protects the instrument by causing the regulated voltage supplies to
be shut down. The voltages that are not shut down are the +5 VDIG digital supply from the
preregulator and the fan supplies. If a fault occurs in any of the post-regulated voltages
except +65 V, all but the +65 V and +5 VDIG shut down.

The shutdown circuit can be disabled momentarily for troubleshooting purposes. But do so
quickly and carefully or components may be damaged.

Variable Fan Speed Circuit and an air flow detector provide fan power as needed. Fan
power is derived directly from the +18 V and —18 V supplies from the preregulator. The fan
is fused only with the line fuse so that it will continue to provide airflow and cooling when
the instrument is otherwise disabled. If overheating occurs, the main instrument supplies
are shut down and the fan runs at full speed. Full speed is normal at initial power-up.

Low Power Fail Warning Circuit (LPFW) detects low power and shuts down the CPU
gracefully.

Voltage Indicators

The five green LEDs along the top edge of the post-regulator assembly are on in normal
operation, to indicate the correct voltage is present in each supply. If they are off or
flashing, refer to Chapter 4 to trace the cause of the problem.

Display Power is routed through the motherboard to the graphics processor assembly
and then to the CRT/LCD.
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8510 Typical System M easurement Sequence

1.

The 8510 display/processor sets the source and test set VTO start frequencies.

2. The system achieves phase lock as explained in “System Phase Lock Operation.”.

. The source begins one of two basic types of frequency sweep:

= Step sweep mode: the system phase locks at each frequency point. This mode is
accurate, relatively fast for current synthesizers, and relatively slow for older
models.

< Ramp sweep mode: the system phase locks at the start of each band crossing. This
sweeper mode is fast but less accurate.

. The test set separates RF power from the source into test and reference signals. The

test signal is applied to the DUT and transmitted through or reflected from it.

. The test set down-converts the RF signals (test and reference) into separate 20 MHz IF

frequencies.

. The IF/detector down-converts the 20 MHz signals to 100 kHz. It autoranges IF gain

steps to maintain the IF signals at optimum levels for detection over a wide dynamic
range.

. The IF/detector applies each IF signal to a synchronous detector which generates DC

voltages proportional to the magnitude and phase of each input signal. The
synchronous detectors use digital techniques to develop outputs equal to the real (X)
and imaginary (Y) parts of the signal.

8. The IF/detector digitizes the X and Y sample pairs.

9. The display/processor reads the sample pairs, processes them, and displays them on the

CRT/LCD.
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System Phase L ock Operation

Components of the phase lock system are in each of the 8510 system instruments: the
source, the test set, the IF/detector, and the display/processor. Therefore, a malfunction or
bad connection in any of the instruments can cause a phase lock problem and generate a
running error message.

Running error messages indicate that a fault was detected at a particular step in the phase
lock sequence, not at a particular physical location. Running error messages allow the
system to keep running. Until cleared, the messages remain on display even if the problem
has ended.

Four main assemblies constitute the phase lock system:

= Pretune assembly (in the IF/detector)

= VTO summing amp assembly (in the test set)
< |F counter assembly (in the IF/detector)

< Main phase lock assembly (in the IF/detector)

Additionally the display/processor memory and processor assemblies are involved in
controlling and monitoring the phase lock system. The IF/detector IF mixer assemblies are
part of the main phase-locked loop (but they are less important in determining loop
operation).

The 8510 uses two separate phase-locked loops: a pretune phase-locked loop and a main
phase-locked loop. The pretune phase-locked loop is a narrow bandwidth, synthesized,
high accuracy loop. The main phase-locked loop locks to 20 MHz and has enough
bandwidth to track the fast sweeping ramp.

Pretune Phase L ock Sequence

A pretune phase lock sequence precedes the beginning of every sweep and each band
crossing. Its main purpose is to generate an LO frequency about 20 MHz higher than the
RF. To do this the processor computes the start frequency and all other necessary
programming information. That information includes digital information for a DAC which
drives the VTO, the appropriate harmonic number of the VTO, and a divide-by-N number.
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Figure 3-6 Simplified Pretune Phase-Locked Loop
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As shown above, during pretune, the pretune assembly tunes the VTO by putting the S/H
(sample-and-hold circuit) into the track-always mode. In this mode, the main phase-locked
loop is switched away from the phase detector to a DAC. The processor chooses a VTO
frequency such that a resulting VTO harmonic comb frequency is 20 MHz above the RF of
the source. The VTO summing amp assembly in the test set sums the pretune voltage and
main lock voltage to tune the VTO to the desired frequency.

To confirm that the VTO frequency is correct, the pretune board divides it by N and
compares it to a 50 kHz reference signal. If the frequency is not correct, the VTO is retuned
with an error voltage. When the pretune frequency is correct, a comparator on the pretune
board detects lock. In turn the processor reads a bit from the comparator. If the pretune
circuit is unable to generate the correct VTO frequency, the processor displays this running
error message: PRETUNE FAI LURE

For example, if the start frequency entered on the front panel is 1.8 GHz, the processor
calculates the LO frequency required to produce a 20 MHz IF (1.8 GHz + 20 MHz =

1.82 GHz). Since 1.82 GHz is beyond the frequency range of the VTO, the actual LO
frequency is a harmonic of the VTO, in this case the ninth harmonic. The VTO frequency is
about 202.2 MHz (1.82 GHz / 9).

In summary, the pretune phase lock sequence tunes the VTO to a fundamental sampling
rate and locks the pretune loop, based on the N number chosen by the processor. The
fundamental frequency generated by the VTO is between 65 and 300 MHz.
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Pretune IF Count Sequence

This sequence consists of two or three steps: an IF count, an IF search routine when
needed, and a check step.

Pretune IF Count is less a count than a check. It determines whether a comb frequency
is near the RF input frequency. The IF counter of the IF/detector checks the presence and
frequency of the IF. The processor selects the active IF sampler (a;, or a,) with the PIN

switch on the IF counter board.

The 8510 pretune synthesizer is accurate enough to pretune the comb frequency to within
+5 MHz of the desired LO frequency. Ideally this creates an IF at 20 MHz (x5 MHz), the IF
counter detects that the IF is strong enough to lock to, and then the IF counter counts the
IF to within 10 kHz resolution.

If the IF is not approximately 10 MHz to 30 MHZz, or if the IF counter has over-ranged, or if
the IF is too weak to lock to, the processor ignores the count and begins the IF search
routine.

IF Search Routine is a series of ever-widening steps of approximately 10 MHz that
attempts to find the IF. After several attempts, if a valid count is found, the check step is
performed. If the check step is successful, the main phase lock is released. If the check step
is not successful, the search continues for two more sequences.

The IF may not be counted at the default location for several reasons. It could be out of
range or too weak. Source linearity (including band-cross locations) and sweep point
guantization errors on the sweep ADC board are the two major sources of error in the
location of the IF. Bandpass filtering on the sampler preamps in the test set limits the
available search window to about 20 MHz (£ 10 MHz). The filter is down about 15 dB at
the edges.

Check Step Sequence algorithm determines (1) whether the IF is a product of the RF
and (2) whether the IF is the correct sideband of the desired harmonic.

The algorithm initiates a second pretune to move the IF towards 20 MHz by approximately
5 MHz. If the comb frequency is on the high side (the correct side), the IF decreases. The
processor begins the main phase lock sequence (described below).

If the comb line is on the low side (the wrong side), the IF increases. When the wrong
sideband is detected, the processor pretunes the IF 40 MHz higher. Then it repeats the
check step.

For example, assume the first count is 23 MHz. If the comb frequency is on the high side,
the check step count is 18 MHz (it has moved toward and through 20 MHz). If the comb
frequency is on the low side of the RF, the check step count is 28 MHz (it has moved away
from 20 MHz).

In summary, if the IF is not detected, if the check step fails, or if the IF is not found after
the IF search routine, the processor displays this error message: NO | F FOUND
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Main Phase Lock Sequence

After a successful pretune sequence, the processor switches from pretune to main phase
lock. During the switch, timing is very important. Any drift in source frequency, decrease
in power, or fluctuation in the pretune loop could prevent phase lock.

Figure 3-7 Simplified Main Phase Lock Loop

}e——— IF/DETECTOR |} TEST SET—— 4
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S/H
. ~N

| L1

PRETUNE

| MAIN PHASE LOCK

I — |

20MHz4®£[;— o~
L |

[~ | COUNTER

'

IF* MIXERS

_Q__D__. THRU IF/DETECTOR TO
]  DISPLAY PROCESSOR

As shown above, the S/H on the test set VTO summing amp holds the pretune voltage and
VTO frequency constant. The main phase lock tracks the error signal of the phase detector
to acquire the IF (about 20 MHZz). Then it locks the IF to the 20 MHz reference signal. Once
the IF is locked on 20 MHz, the processor begins the sweep. The phase-locked loop remains
locked while holding the IF at a zero phase error (for the ramp output of the main phase
lock board). If the loop cannot lock, the processor displays this error message:

PHASE LOCK FAI LURE.

Monitoring Phase L ock

While making the measurement sweep, the processor monitors the IF count and power. If
phase lock is lost during the sweep, the processor displays this error message:
PHASE LOCK LOST.

The system attempts to lock one more time during the sweep. Lock may be recovered or
not. If lock is not recovered, the loop stays unlocked until the next bandcrossing. In any
case, the error message is displayed.

Phase lock problems of this nature may be caused by the main phase lock board (A23), or a
power hole in the reference channel.
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Monitoringthe VTO

If the VTO is driven near the end of its tested range but maintains lock, the processor
displays this error message: VTO OVER- RANCE.

In essence, the system (especially the VTO) is operating near its limits. The system is still
functioning properly, but it may become unreliable. Often this condition indicates the
source should be calibrated to the 8510 through its trim sweep adjustment (refer to the
8510 Operating and Programming Manual).

Phase Lock Learn Mode

This mode enables the system, especially a sweeper-based system, to sweep quickly and
accurately after the first sweep. In this context, the first sweep means the first sweep at a
new start or stop frequency or new sweep speed. The first sweep takes longer than
subsequent sweeps for two reasons:

1. Prior to the first sweep, the processor determines band-crossing frequencies based on
default or calculated values. This determination takes some time.

2. At the end of the first sweep, the processor recalculates the band-crossing frequencies
based on where it found the IF.

Recall that the sweep linearity of sweepers (like the Agilent 8350 and its associated
plug-in) is approximately +50 MHz. This wide range almost invariably forces the 8510 to
enter an IF search routine. The frequency inaccuracy of the sweeper displaces the IF and
forces the search.

For example, assume a start frequency of 500 MHz. The 8510 pretunes the VTO to produce
an LO of 520 MHz (20 MHz above the RF) and it expects to find the IF at 20 MHz (required
for phase lock). But if the sweeper RF is actually 478 MHz, the IF would be 42 MHz (not
20 MHz as calculated). The 8510 would not find the IF initially. But after retuning the LO
to 498 MHz, it would find the required 20 MHz IF.

LO (VTO) RF (Sweeper) IF (LO-RF)
Calculated 520 500 20
Actual 520 478 42
Required 498 478 20

Finally, and here's where the learning takes place, the processor learns (remembers) the
required LO frequency for an IF of 20 MHz (and phase lock). It then uses that value on
subsequent sweeps. It sweeps faster because it need not recalculate pretune frequencies or
search for the IF. The process is the same for the start frequency and all of the band
crossings. The process is used after the system has maintained phase lock through all of
the band crossings of the complete sweep.
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Phase Lock Cycle Summary (Including Running Error M essages)

The phase lock cycle occurs at every start frequency, at every band crossing, and at every
point in step mode as follows:

Pretune Phase Lock Sequence pretunes a harmonic to the source frequency +20 MHz,
locks the frequency, and checks for proper lock. If unsuccessful: PRETUNE FAI LURE.

Pretune IF Count Sequence counts the IF, searches for it if unsuccessful, and checks
the harmonic and sideband following a valid count. If unsuccessful: NO | F FCOUND.

Main Phase Lock Sequence holds the pretune frequency, locks the main phase-locked
loop, and checks for a 20 MHz IF. If unsuccessful: PHASE LOCK FAI LURE.

If phase lock is lost during a sweep: PHASE LOCK LCST.
If the VTO reaches the end of its range before band crossing: VTO OVER- RANGE.
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Main Troubleshooting Procedure
Overview

Overview

This “Main Troubleshooting Procedure” provides a systematic series of checks to follow if
the 8510 system appears to be faulty. If you follow these checks in the sequence given here,
it will help you to isolate the cause of a problem in the least possible time. The checks in
this main section are relatively brief. Wherever a problem is indicated, you will be referred
to more detailed information in the following sections. The service flowchart is an
abbreviated version of the detailed procedure on the opposite page. It is provided as a
quick summary to be used by people who are already familiar with 8510 troubleshooting.

NOTE The original 85101C display/processor incorporated a cathode ray tube
(CRT display). The current design incorporates a liquid crystal display
(LCD). In this manual, references to either CRT or LCD apply to both
display designs unless otherwise noted. Some schematics, diagrams,
replaceable parts, and replacement procedures may differ depending on
the display. In such instances, display information (CRT or LCD) is
documented separately.

If your 85101C display/processor is equipped with an LCD, you will find troubleshooting
information for the A14 graphics display (GSP), A15 LCD assembly, and A16 inverter
board in the “LCD Failures” section.

Also included are the following diagrams for reference in troubleshooting:

< 8510C System-Level Troubleshooting Block Diagram (equipped with a CRT display)
e 8510C System-Level Troubleshooting Block Diagram (equipped with an LCD)

e 85101C Display/Processor Overall Block Diagram (equipped with a CRT display)

= 85101C Display/Processor Overall Block Diagram (equipped with an LCD)

= 85102 IF/Detector Overall Block Diagram

= 8510C Phase Lock Block Diagram

< 85101C A8 Motherboard Wiring Diagram (equipped with a CRT display)

e 85101C A8 Motherboard Wiring Diagram (equipped with an LCD)

e 85102 A25 Motherboard Wiring Diagram

This manual provides troubleshooting information for the system and the 8510 network
analyzer. You may also need to refer to the service manuals for the test set and the source.
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Troubleshooting Outline

WARNING Death or injury can result from voltages inside the instrument
when it is connected to ac line power. Only qualified personnel
who are aware of the hazards involved should perform service
on this instrument when its covers are removed.

CAUTION Turn off the line voltage before removing or replacing assemblies, to
avoid damage to the instrument. Use an antistatic work station to avoid
damage from static discharge.

The troubleshooting strategy uses several different processes. This main procedure
explains the appropriate times when each of these troubleshooting processes should be
used.

= Control, configuration, and cabling pre-operational checks. These can quickly identify
many failures.

= Specific procedures for certain obvious failures. When the nature of a failure is obvious,
the procedure goes immediately to symptom-related troubleshooting steps.

= Internal diagnostics. The service program checks various circuits in the network
analyzer.

e Hardware service tools. Test devices emulate the test set and source, to determine if the
problem is in the analyzer.
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What's Wrong

First consider four questions before any other troubleshooting is attempted. These
guestions quickly focus the direction troubleshooting should take. The questions are:

= Are there any self-test failures?

= Are there any running error messages?
= Is there an unratioed power failure?

< Is there any other obvious failure type?

Before you continue with the individual troubleshooting for each of these problems, go to
the “Control, Configuration, and Cabling Pre-Operational Checks” on page 4-8. These
checks can quickly correct up to 70% of failures.

Self Test Failures

The network analyzer performs a series of self-tests each time it is powered up. If the
analyzer passes all the tests, it loads and runs the operating system program.

A self-test failure is indicated on the display by one of the 14 self-test messages listed at
the right side of the 8510C System-Level Troubleshooting Block Diagram. If one of these
messages appears, go to “Control, Configuration, and Cabling Pre-Operational Checks” on
page 4-8 and then, if necessary, to “Self Test Failures” on page 4-51.
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Abbreviated 8510C System Service Flowchart

WHAT'S WRONG?

Consider these questions before troubleshooting

1. Are there any:
self-test failures?

running error messages (beeping)?
raw channel (unratioed) power problems?

2. Is there an obvious failure? If so, go to next page.

Self-Test Failures

If a self-test failure message appears, refer to "Control, Configuration, and Cabling

Pre-Operational Checks". If necessary, see "Self-Test Failures".Otherwise,
go to next page.

ss416¢c
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Troubleshooting Outline

Running Error Messages

Running error messages are the messages numbered 15 or higher listed on the right side of
the 8510C System-Level Troubleshooting Block Diagram. They occur if the CPU detects an
error during normal operation. When an error is detected and a running error message is
displayed, the system usually continues to make measurements. Before troubleshooting a
running error message, be sure it is consistent and repeatable. Press ENTRY OFF to remove
the message from the screen, then press MEASUREMENT RESTART to initiate another
sweep. Many times, a message such as PHASE LOCK LGOST is only a momentary loss of lock
that can be corrected on the next sweep. If the message disappears, there is no real
problem. If the message repeats, go to “Control, Configuration, and Cabling
Pre-Operational Checks,”and then if necessary to “Running Error Messages.”

Unratioed Power Failures

A standard analyzer measurement is a ratio of two signals. For troubleshooting purposes,
the frequency response of one signal only is checked in an unratioed absolute power mode
through each of the signal paths. Observed problems can then be isolated to the
components in the faulty signal path.

Go to “Control, Configuration, and Cabling Pre-Operational Checks,” and then follow the
procedures in “Unratioed Power Failures” on page 4-85.

Other Obvious Failure Types

Sometimes the nature of a failure may be obvious to a trained Agilent 8510 repair person,
and you can go straight to the troubleshooting section for that type of failure. Obvious
failure types (in addition to self-test failures, running errors, and unratioed power failures)
are power supply failures, performance test failures, and software failures. (These failures
may or may not seem obvious. It is not important to be able to recognize them; the total
troubleshooting sequence will isolate them.)

Power Supply Failures

If the analyzer appears dead, or the display is dark, or the fan is not operating properly, or
the front panel LEDs are either not functioning or all remain lit, go to “Control,
Configuration, and Cabling Pre-Operational Checks” on page 4-8 and then to “Power
Supply Failures” on page 4-97.

Performance Test Failures

If you have performed the verification procedures in Chapter 8 and any part of the tests
resulted in a failure, go to “Control, Configuration, and Cabling Pre-Operational Checks”
on page 4-8 and then to “Performance Test Failures” on page 4-119.

Software Failures

If you have trouble running the operating system, or if there are problems controlling the
system over GPIB, go to “Control, Configuration, and Cabling Pre-Operational Checks” on
page 4-8 and then to “Software Failures” on page 4-121.
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Abbreviated 8510C System Service Flowchart (cont.)

'

Running Error Messages

If a running error appears, press [ENTRY OFF] MEASUREMENT [RESTART].
If the message repeats, refer to "Control, Configuration, and Cabling Pre-
Operational Checks." If necessary, see "Running Error Messages."

J

Unratioed Power Failures

If you suspect an unratioed power failure, refer to "Control, Configuration, and Cabling
Pre-Operational Checks." If necessary, see "Unratioed Power Failures."

'

Other Obvious Failure Types

With each of the following failures, refer to "Control, Configuration, and Cabling
Pre-Operational Checks" before going to the section that troubleshoots the failure.

Power Supply Failures —=

See "Power Supply Failures."

v

Performance Test Failures -=

See Chapter 8, "Specifications and Performance Verification."

J

Software Failures -==

See "Software Failures."
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8510C On-Site Service Manual 4-7



Main Troubleshooting Procedure
Troubleshooting Outline

Control, Configuration, and Cabling Pre-Operational Checks

Refer to the 8510C System-Level Troubleshooting Block Diagram at the end of this section.

Front and Rear Panel Checks

Switch off power to all instruments. Switch them on, in this sequence: the source, test
set, 85102, (also 85101 if an early version with power switch).

If the display is not clear, try to improve it with the intensity control.

Source front panel: switch settings are of no concern, except for the line power switch,
because the source is under analyzer control.

Make sure the power line modules on all instruments are set to the appropriate local
line voltage.

Check the GPIB addresses of all instruments.

If the source is an 8360, make sure the language switch is set to 001 as shown:

DEPRESSED POSITIONS ARE DARK.

LANGUAGE HP-IB

—P— ———
VTFLLFFLL

OPEN
T 17 T 1T 1T T 1
59322222 %

If the source is an 8340/8341, make sure the rear panel FREQUENCY STANDARD
switch is set to INTERNAL.

Cabling Checks

Make sure the system cables are connected as shown in Figure 4-1, “System
Connections.”

Make sure the test set rear panel reference port extension cables are in place. See
Chapter 9, “System Installation,” for an explanation of these cables.

Make sure the IF/detector interconnect cable AND the GPIB cable are connected
between the 85101 and 85102.

Make sure the source RF output cable is connected to the test set.

If the source is an 8360, remove the SWEEP OUT/IN connections from the 8360 and
85102. Replace with TRIGGER IN/OUT.

Disconnect the bias port BNCs and all other BNC cables (except SWEEP OUT/IN or

TRIGGER IN/ OUT) for now. Exception: if the test set is an 8516, leave the SOURCE
CONTROL cable connected between the source and the test set to double the 20 GHz
source signal.
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Abbreviated 8510C System Service Flowchart (cont.)

CONTROL, CONFIGURATION AND CABLING
PRE-OPERATIONAL CHECKS

Front and Rear Panel Checks

Instrument power-on sequence: source, test set, 85102, 85101.
Check power line modules for local line voltage.

Check GPIB addresses of all instruments.

For 8360, set language switch to 001.

For 8340/41, set FREQUENCY STANDARD switch to INTERNAL.

+

Cabling Checks

Connect cables as shown in Figure 4-1. "System Connections." Check all connections
carefully.

ss418c
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Figure 4-1 System Connections
1
SYSTEM_BUS
————
DISK DRIVE
—mm:b ig. © w
.
HP 85101 b
DISPLAY/ .
PROCESSOR U
. P_SWEE
¥ _OISPLAY_INTERCONNECT.
HP 85102 H—— J70_TEST SET INTERCONNECT) NOTE:
IF DETECTOR [ b o T 0T FOR HP B360 USE, A ONC
(ADDRESS 16) Loy SHORT MUST @€ CONNECTED TO
WPUT THE MP 85102 SWEEP IN O-10V
e "‘N"U——z— BOENSIN 8 n
|| [~ note:
T};FS’T 823‘ nr m 311 TEST SEY WIERCONNECT FOR HP 8340 OR B350 USE, A
(ADDRESS 20) BNC SHORT MUST BE CONNECTED
TO THE HP B5102 TRIGGER INPUT.
RF _OUTPUT,
& @
HP 8380 < TRIGGER OUTPUT
RF SOURCE ° o
(ADDRESS 18) 4
(GST0P_SWEEP)—
HP 8340
SOURCE
(ADDRESS 19) HP 8350
SOURCE
(ADDRESS 19)
TO HP 85102
10 TEST SET 10 TEST SET

SWEEP IN 0-10V

RF_OUTPUT
(efe] f
joXe]
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NOTES:

1. Power cables must be

INTERCONNECT

connected to 85101,

85102, test set, source, and any

peripherals.

TO HP 85101

8510 INTERCONNECT

SYSTEM_BUS

3. For systems without controllers, connect any
peripherals to the 8510 interconnect on the
85101. For systems with controllers, connect
any peripherals and the controller to the

2. Connect the reference port extension
cables as shown in Figure 9-8. (Not GPIB connector on the 85101,
applicable for 85110, 8516, 8517.) 4. An 8340 or 8360 requires a source
interconnect cable connection when the test
set used is an 8516.
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Abbreviated 8510C System Service Flowchart (cont.)

'

Refer to Figure 4-1.
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Firmware Revisions

Check the 8510C operating system firmware revision. It should be C.07.00 or higher. On
the analyzer, press SYSTEM, [MORE], [SERVICE FUNCTIONS], [SOFTWARE REVISION].

Upgrading an Agilent 8360 Source

For complete compatibility with 8510C revision C.07.00 or greater firmware, your source
must be an Agilent 8360 series source. If an 8360 series source is not used, quick step,
test-port power flatness correction, receiver calibration, and power domain functions will
not work. Revision C.06.xx firmware does not support receiver calibration or power domain
functions.

The 8510C works with all 8360 synthesized sweeper models. However, some 8360
instruments must be upgraded to take advantage of certain 8510C system functions. Refer
to Table 4-1 for upgrades required for these functions.

Table 4-1 8360 Upgrade Summary
Agilent Model Serial Prefix Required for Test Port Flatness Required for
Correction® or Receiver Cal® Quick Step®

83630A
83650A All No modification required*
83651A

< 3103A 83601A upgrade kit?>
83621A 3103A 08360-60167 firmware kit®
83631A 3104A 1o 3111A 08360-60201 firmware kit®

2 3112A No modification required?!
83620A
83622A <3103A 08360-60167 firmware kit* note 3
83623A 3104A to 3111A 08360-60201 firmware kit note 3
83624A 3112A to 3144A No modification requiredl note 3
83640A 2 3145A No modification required*
83642A

1. Fully compatible at time of shipment
2. Includes installation
3. Quick Step cannot be retrofitted to these models.

4. 8360 series requires firmware = 23 Oct. 90. The firmware revision for all 8360-series synthesized sweepers
appears when the instrument power is switched on.

5. 8360 series requires firmware = 06 Mar. 91. The firmware revision for all 8360-series synthesized sweepers
appears when the instrument power is switched on.

6. Receiver Cal requires 8510C rev. C.07.00 or greater.
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Abbreviated 8510C System Service Flowchart (cont.)

Firmware Revisions, Operation, Internal Switches

Check that 8510C firmware is C.07.00 or higher. Check table 4-1 for the
full functionality and compatibility of 8360 source firmware.

The original 85101C display/processor (8510C top box) incorporated a cathode
ray tube (CRT). An 85101C with a CRT display has a serial prefix of 3936A and
lower or US4116, and uses 8510C firmware revision C.07 . XX.

The current 85101C display/processor (8510C top box) incorporates a liquid crystal
display (LCD). An 85101C with a LCD has a serial prefix of 4116A and higher, and
uses 8510C firmware revision C.08.XX.

ss419c v

8510C On-Site Service Manual 4-13



Main Troubleshooting Procedure
Troubleshooting Outline

8360 Series Coupler to Bridge Detector

All 8510B/C systems when used with an 8360 series source that have a bridge detector
inside will potentially cause an over-modulation running error message. If your 8510C has
Rev.7.0 or greater, an RF unleveled caution message will also be displayed.

Agilent Model Coupler to Detector Conversion Prefix Determination

83620 Prefix equal to and greater than 3245A will cause problem
83622 Prefix equal to and greater than 3245A will cause problem
83630 Prefix equal to and greater than 3245A will cause problem
83650 Prefix equal to and greater than 3245A will cause problem
83621 Prefix equal to and greater than 3139A will cause problem
83631 Prefix equal to and greater than 3139A will cause problem
83651 Prefix equal to and greater than 3139A will cause problem
83623 Couplers only will not cause problem
83624 Couplers only will not cause problem

Workaround

Increase your source power and use test set attenuators, or use a source that has a coupler
in its leveling loop. The problem is caused by dc switching spikes from the test set RF pin
diode switch getting back into the sources leveling loop and causing an unleveled
condition. If this is not satisfactory, there are three upgrade kits available: the
8514B/8515A/85110A (08510-60119), 8517B (08510-60118), and the 85110L (08510-60121)
test sets. The upgrade kit will eliminate the RF switching spikes from getting back into the
source leveling loop by installing a dc return between the RF input and RF pin diode
switch inside the test set. Contact an Agilent customer engineer for installation of these
kits.
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Upgrading an Agilent 8340/8350 Source

8340/41 and 8350 series sources are out of support life and no longer recommended for use in 8510C
systems.

8340/41 sources can work with the newer revisions of 8510C firmare C.07.xx and C.08.xx (within
feature limitations and with a minimum of bugs) provided they have a source firmware date of 1992
or later. The firmware revision for all 8340/41 series synthesized sweepers appears when the
instrument power is switched on.

Please consult with your Agilent customer engineer for more information on upgrading a network
analyzer and/or source firmware.
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= Switch off power. Switch on the source, the test set, then the analyzer. Check that each
instrument preset condition is correct. Then check the system preset condition by pressing

Instrument State RECALL, [MORE], [FACTORY PRESET]. The resulting analyzer display should be
similar to Figure 4-2.

Figure 4-2 System Factory Preset State

»> MAG
i& 0.0 d8 o9
10.0 dB/

START 0.045000000 GHz
STOP  26.500000000 GHz
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Abbreviated 8510C System Service Flowchart (cont.)

Firmware Revisions, Operation
Internal Switches (continued)

Y

Remove power, then apply power to the source, test set, and the analyzer.
Check the preset condition of each instrument. Check the system factory preset
condition (see Figure 4-2).

ss420c
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Troubleshooting Outline

Remove the 85101C top cover. Remove the A5 CPU board and make sure the free run switch

A5S1 is set to all zeroes. See Figure 4-3.

Figure 4-3
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Remove the test set top cover. Check the setting of configuration switch A3S1. The correct
settings are shown at the left side of the 8510C System-Level Troubleshooting Block Diagram at

the end of this procedure.

If the source is an 8350, check the setting of configuration switch A3S1. The correct settings are
shown at the left side of the 8510C System-Level Troubleshooting Block Diagram at the end of

this procedure.

If you have completed the control, configuration, and cabling checks, and you still have a self-test
failure, running error message, unratioed power failure, or other obvious failure type, go to the
appropriate troubleshooting section. Otherwise, continue with “No Obvious Failure Type” on page

4-20.
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Abbreviated System Service Flowchart (cont.)

Firmware Revisions, Operation,
Internal Switches (continued)

Remove the top covers.

85101 A5 CPU board free run switch: all zeros.
Test set A3S1 configuration switch: see troubleshooting block diagram.
8350 A3S1 configuration switch: see troubleshooting block diagram.

Make sure you have completed the control, configuration, and cabling checks.
If there is still a self-test failure, running error message, unratioed power failure,

or other obvious failure type, then go to the appropriate troubleshooting section.
If not, continue to "No Obvious Failure Type."
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No Obvious Failure Type

Verify the 85101C Display/Processor

The best approach to troubleshooting an 8510C when you are not aware of any obvious
failure type is to verify that the 85101C display/processor is working properly. When its
operation is verified, it will act as your diagnostic controller.

Reduce the analyzer system to its basic structure. Disconnect all peripherals such as
printer, plotter, controller, and all their cables. The core system remaining should consist
only of:

8510 network analyzer
test set
source

The system should be connected as shown in Figure 4-1 on page 4-10.

If the 85101 display/processor passed the self-tests at power-up without displaying
self-test failure messages 1 to 14, it is already verified to a 70% confidence level. The
following tests will verify it to a 95% confidence level.

Run all the tests in the “85101 Display/Processor Service Program Menu” on page 4-131. If
a service program test fails, follow the instructions in the “Service Program” section. If all
the tests pass, the problem is almost certainly in one of the remaining instruments: the
85102 IF/detector, the source, or the test set (or their interfaces).

Verify the 85102 IF/Detector

Next, run the all the 85102 IF/Detector tests in the service program. This verifies the
IF/detector to an 80% confidence level.
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Abbreviated 8510C System Service Flowchart (cont.)

NO OBVIOUS FAILURE TYPE

Verify the 85101C Display/Processor

Disconnect all peripherals and their cables. Leave only the network analyzer,
test set and source connected.

Run all the service program tests in the "85101 Display/Processor Service
Program Menu."

If all the service programs pass, the problem is almost certainly in the 85102 IF/
Detector, the source, or the test set (or interfaces).

$

Verify the 85102B IF/Detector

Run all the 85102 IF/Detector tests in the service program.

ss422¢c
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Main Troubleshooting Procedure
Troubleshooting Outline

Hardware Emulator Tools

Now that you know with a high degree of confidence that both halves of the network
analyzer are working, the next step is to check the test set and the source. Special service
tools are available that emulate a test set and a source: the part numbers are provided in
Chapter 5, “Replaceable Parts.”

Test Set Emulator

This is a service adapter that substitutes for the test set, by connecting the 20 MHz IF
signal from the 85102 back into the amplifier of the 85102. The total effect on the analyzer
system is similar to connecting a good test set in a normal configuration. This can
determine if a fault is in the test set or the 85102. Refer to “Unratioed Power Failures” on
page 4-85 for the procedure.

If this test indicates that the 85102 IF/detector is not the problem, its confidence level is
now increased from 80% to 95%.

Source Emulator

This is a 60 MHz bandpass filter, which is used to pass the third harmonic of the 85102
output signal to the test set to emulate a signal from an external source. (Actually, almost
any source that has a 60 MHz signal or higher can be used.)

Refer to “Other Failures” for a procedure that uses the source emulator/tripler to
determine whether or not the problem is in the source. Also available is an 8360 front
panel emulator Kit. This is an overlay that can be placed over the front panel keys of the
85102 IF/detector. The 85102 keys can then be used to run the built-in service diagnostics
of the 8360, according to the key codes on the overlay. Press SERVICE, [FULL SELF TEST] to
access the procedure.

Other Tests for the Source

For additional assurance that the source is working, you can run the operator's check
procedure in the source manual.

If the procedures in this 8510 service manual indicate a fault in the source, refer to the
troubleshooting procedures in the service manual for that particular source.
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Troubleshooting Outline

Abbreviated 8510C System Service Flowchart (cont.)

'

HARDWARE EMULATOR TOOLS

If all the previous tests pass, there is a high level of confidence that the 85101C
and 85102 are working properly.

Test Set Emulator

Substitute the service adapter for the test set. Follow the procedure in "Unratioed
Power Failure" to verify that the test set is working.

'

Source Emulator

Apply 60 MHz from the 85102 to the test set, using the source emulator. Follow the
procedure in "Other Failures." For 8360 source, use the front panel emulator over
the 85102 keys.

Other Tests for the Source

If a source failure is indicated, run the source operator's check procedure in the
source manual.

ss423c
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HOW TO READ THIS BLOCK DIAGRAM:

THIS DIAGRAM SHOWS A TYPICAL HPB510 SYSTEM
CONFIGURATION. NOTE THAT THE CIRCUIT BOARDS
AND ASSEMBUES HAVE NUMBERS PRECEDED 8Y THE
LETTER 'A’. THAT NUMBER IDENTIFIES THE ASSEMBLY.
THE OTHER NUMBERS REFER TO THE UST

ON THE RIGHT OF THIS FOLDOUT.

USE THIS BLOCK DIAGRAM AS A QUICK REFERENCE
GUIDE TO SYSTEM FAILURES AS WELL AS A GUIDE
TO LED LOCATION AND MEANING. TEST SET
ADDRESS AND CONFIGURATION SWITCH SETTINGS
ARE ALSO SHOWN.

NUMBERS 1 14

THESE NUMBERS IDENTIFY THE SELF TEST THAT
EXERCISES THE PARTICULAR ASSEMBLY, MOSTLY
ON THE HPB5101 DISPLAY/PROCESSOR, FOR
MORE INFORMATION, REFER TO °‘SELF TEST
FAILURES' IN THE ON-SITE SERVICE MANUAL.

NUMBERS 15 — 368

THESE NUMBERS IDENTIFY THE BUILT-IN RUNNING
ERROR MESSAGE THAT WILL APPEAR ON THE HP85101
CRT IF A SYSTEM FAILURE IS DETECTED, MOSTLY

ON THE HP85102 IF/DETECTOR, TEST SET, AND

HP SOURCE. THE NUMBERS IDENTIFY THE ASSEMBUES
WHERE THE ERROR IS DETECTED OR GENERATED.

FOR MORE INFORMATION, REFER TO ‘'RUNNING ERROR
MESSAGES® IN THE ON-SITE SERVICE MANUAL.

NUMBERS 37 - 41

THESE NUMBERS IDENTIFY RUNNING ERROR MESSAGES
ASSOCIATED WiTH HPB3B0-SERIES SOURCES ONLY AND
APPEAR ON THE HPBS101 CRT.

NUMBERS 42 — 44

THESE ARE EXTRA TROUBLESHOOTING SUGGESTIONS.

TEST SET CONFIGURATION SWITCHES

LOCATED ON (AJ) SUMMING AMP BOARD INSIDE TEST SET.
MUST BE SET AS SHOWN BELOW:

HP8511A/8 HP8514A/8
12 3 ¢+ 5 8 7 12 3 4+ 5 6 7 8
gofB080n 808008

HP8515A
1 2 3 4586 7 8
poapeent

NOTE: DARK SIDE OF Swi TCH
|'S DEPRESSED.

1 2 3 4 56 7 8
RagAgeg

L U
NOTE: CONFIGURATION SWITCH SETTINGS ARE NOT USED ON OTHER
TEST SETS SUCH AS HP8514B, 8516A, 8517A.

NOTE: PROBLEMS MAY RESULT (F THE SWITCH POSITIONS OF THE
A3 CONFIGURATION SWITCH DO NOT REFLECT THE ACTUAL
CONFIGURATION (MODEL) OF THE TEST SET. THIS IS A RESULT
OF THE TEST SET PROCESSOR BEUEVING THAT IT HAS THE
ATTRIBUTES OF A DIFFERENT MODEL TEST SET.

THE CONFIGURATION SWITCH MUST BE SET TO REFLECT

THE PROPER MODEL TEST SET WHENEVER THE A3 VIO

SUMMING AMP IS REPLACED.

TEST SET DEFAULT SETTINGS:

THE DEFAULT STATE OF THE TEST SETS (TURN POWER
OFF, PULL A4 HPIB BOARD AND TURN POWER BACK ON)
IS TO HAVE ALL SAMPLERS ENABLED, A14'S VTO BWUSED
ON, PORT 1 AND 2 ATTENUATORS AT 0dB, AND THE
SWITCH SPUTTER APPLYING RF POWER TO PORT 1.

FRONT PANEL FREQ CAL PROCEDURE FOR HP8350 PLUG-INS

1. PRESS (INSTR PRESET] (CW) (0) (MH2)

2. ADJUST FREQ CAL CONTROL THROUGH ITS RANGE AND NOTE
THE PORTION OF ITS RANGE THAT THE UNLEVELED LIGHT
IS TURNED ON. SET THE FREQ CAL CONTROL TO THE CENTER
OF THIS RANGE.

3. IF NOT ADJUSTED, IT CAN CAUSE THE HPB510 TO LOSE PHASE-
LOCK AT LOW FREQUENCIES.

HP8510 SYSTEM LEVEL TROUBLESHOOT! NG BLOCK DI AGRAM
SELF-TEST (1-14), RUNNING ERROR MESSAGES (15-41), UNRATI OED POWER TEST (42), LEDS, HP-1 B ADDRESSES AND CONF! GURATI ON SWI TCH SETTI NGS ]
SELF TESTS
SERI ES 1. A5 PROCESSOR EPROM (self test and service progrom PROM using checksum)
8510 SYSTEM BUS 27'28'29 2007300 2. A5 PROCESSOR RAM (test processor memory using dato complament technique)
CONTROLLER 3. A7 DATA BUS TEST (test 170 dots bus)
" DERESTYEaATh OF ARDRESS e e Mg [
THE HPB5102C HAS DUPUCATE BOARDS. OF THE RUNNI NG ERRORS TO 8 RED LEDS THAT =
TEST SET ADDRESS SWITCH (REAR PNL ALL MODELS 6. A7 TIMER/CLOCK/RS-232
( ) USE THEM AS A BUILT-IN BOARD KIT. APPEAR AT RANDOM. EXTERNAL DISPLAY o et esT 7. A7 PUBLC HP-1B (recd-wte test of HP—IB regieter) I
—— (A7/A5 REF DET., A10/A12 REF IF AMPL., SUBTEST FA! LUES 8. A7 SYSTEM BUS (read/write test of system bus reglster)
i =20 RS-232 RS-232 (VGA INTERFACE)
AD/AI11/A13/7A14 F MIXERS) 9. INTERRUPT SYSTEM (test Interrupta)
outeut [ 16,18,19 SOuRcE PORT 1 PORT 2 A y
I — -— e ' - PORT 1 PORT 2 RF T 2 " s T — —_ —_ e 10, AS MULTIPLER (performs o complex multiply)
BIAS B!AS 1 NPUT 11. A7 DISC CONTROLLER
27,29,30,37,38,39,40,41 _— —_— -— - ——— —_ — —_— —_— —_ —_— —_—— — e — | HP85101C DISPLAY/
r 12. A8 NON-VOLATILE MEMORY TEST (reod/write test)
| HP8517A TEST SET HP 85102 | F/DETECTOR | PROCESSOR 13, IF DETECTOR DATA (reod/write test doto ond oddress lines)
st Ton Jspus TTE | | 14. KEYBOARD (read HP 85101C keyboord for o stuck kay) I
(USED AS AN EXAMPLE) | —— _ — — —_— —_— —
HPB340/HPB341/HPB3508/ [ b s by N N ' 0 le—am RUNNING ERROR MESSAGES !
| Lonneer” 21 SECURITY 15. FALED PRETUNE/LOST PRETUNE
8360—5ER|ES Al4, Al1, 3 A12 REF |5 43| A7 REF 21 A7 l A7 27.28.29.30 :> KEY AS | 16, NO IF FOUND
] n A9, A13 —wd IF AMPL g\é;&c J1 J4 f:gPLE 1/0 &0, £0, 32 cPy 17. PHASE LOCK FALURE
| SOURCE TROUBLESHOOTING wemD Mo [ . ' woxens 21,23, 142 ot l l 19, VTo. cvERmaice.
SAMPLER | 91 | ] 16,42 24,42 . Jz 93 l 1,2,10 20. ADC CAL FALED
PORT 1 = o T J ASSEMBLY @ I e 20,21,42 | | | | 21. IF CAL FALED — REFERENCE
AL souRces: —> 18,42 .n} Jj IF CAL FALED - TEST
CHECK TO SEE THAT THE SOURCE HP-I8 €SS IS 19 POl [ o [ e [0 20-7¢8 . H 2 20 | a18 a0 i | | oo wor reseoong ¢ ) I
3. CHE st E SOURK ~18 ADDRESS IS 19. | IS5 91 converTer 3,6,7.8,9,11,44 22. ADC NOT RESPONDING |
FOR ALL EXCEPT HPB360-SERIES SOURCES: 15 TAPERED PAD AT 1 N N @ 2. F
. < fb 2¢. AUTORANGE CAL FALLED
A PRESS TO READ THE HP-I8 ADDRESS. | l_ SAMPLER |ay L 42 100kHz CAL ——>, 21 20,22 I — I 25. SOURCE SWEEP SYNC ERROR
PRESS TO CHANGE THE ADDRESS ASSEMBLY @ H 21 3 92
- A5 ATTEN/ L 16,42 3 A10 TEST |45 43| A5 TEST I — I ;g gﬁi’;gﬂgj’ TIBO;? ;‘:‘SYT“ ERROR
[ g IF AMPL _e__— SYNC DET . =
| 2. CHECK PRESET CONDITIONS AND SOURCE SELF TESTS. 2| SWITCH 20~748 [ 4 PN | 28. TEST SET (HP-I1B) SYNTAX ERROR
| E] DRveR 100kHz 21,23, 21,42 | | A6 EEPROM I 29. SYSTEM BUS ADDRESS ERROR
3. USE 60MHz (3rd HARMONIC) BP FILTER TO SEE IF THE SYSTEM | o b | a2 CAL 24,42 21 » 21 | MEMORY 30. SYSTEM BUS SRQ ERROR
WORKS WITH 80MHz RF INPUT (HP PART NUMBER 0955-0417). 2 fé??hﬁfv by I | 42 4 16 * R’w l 31. UNABLE TO LOCK TO EXT 10 MHz REF |
| b {} hd A1308 Q 21,24 X | | 32. €RROR: SYSTEM KEY NOT INSTALLED
a 42 [ (02) * . 21,24 suny 44 12 CAUTION: OPTIONAL FUNCTION : NOT INSTALLED |
P 8360-SERIES SOURCES: | 2 8 as AT ron Ny o 18 (1’ | I CAUTION: TIME DOMAN KEY NOT INSTALLED
"> 1208 M M J1f 92f 93| 21 33. DISC HAROWARE PROBLEM
1. USE THE FRONT PANEL EMULATOR FOR SOURCES WITH PORT 2 a couPter | | TEE s | I (aq) " ot » 34, DISC COMMUNICATION ERROR
BLANK FRONT PANELS. (HP PART NUMBER 08510-60022) i P shumer | b2 42 94 A6 CLOCK b IF DISPLAY | ] 35. INITWIZATION FAILED
l 001=NA LANG ADDRESS=19 TEST PORT 13 ASSEMBLY o INTERCONNECT 36. DISC MEDA WEARING OUT — REPLACE SOON
RETURN CABLE I Js g 10MHz 22 A2 :
| e sxs0e source: : 42 g —N/8 1l —8 W PROCESSOR 13.22 |
| NTERFACE 3
1. press (GHFD (3) (8) TO CHECK THE HPB3S0B FIRMWARE a2 FOR 1 13 7554 |
REVISION. IT MUST BE REV. 8 OR GREATER. I S I ] | ‘ @ 5’ | HP 8360—-SERIES SOURCES RUNNING ERROR MESSAGES
2. PRESS (8) (8)T0 cHECK THE HPB3SXX PLUG-IN | ;E?; ] ] | N2~5 Lot 17 .:ju V7| LR, l | 37. FAILURE - FAULT INDICATOR ON !
FIRMWARE REVISION. [T MUST B€ REV. 7 OR GREATER FOR THE | SWEPT B1AS 0 NOTE: SELF TEST FAILURE A4 GSP 43 38. FALURE - RF UNLOCKED
8350X, AND REV. 6 OR GREATER FOR THE HPB35XX-SERIES | AoﬂszAss ] ;:: . .:;2 Lo al ez CAN ALSO BE CAUSED BY I graptics ] 39. FALURE — OVERMODULATION
PLUG-INS. BUS 5 1o e VIO | - 9MRz > A25U1 (MOTHERBOARD), PROCESSOR POWER SUPPLY 40. FALURE -~ SELF TEST FALURE
l 3. CHECK THE HPB3SXX-SERIES FLUG—IN CONFIGURATION SWITCHES. o SUMMI NG ~26MHz/v [LO Il REMOTE 17| 23.’,..'12.4 z PATA BITS 07 | 11 __> ASSEMBLIES e IALD SEP = g«:o(wsvsrmmws eo«:%;)m TION. (sasocicted wth ncomect power
A FOR HPB3522 THROUGH 83572 SERIES: Aup
| 28,29,30 15,19 15,19 | J “‘—Q- 16,17,18 [ A I 45 A10 PREREG
(] .
00000000 [} 17,18,19 ' ] gt | OTHER TROUBLESHOOTING HINTS |
——— SOURCE_CONTROL YTUNE > 2 VTUNE VTUNE A23 MALN | A3 POST-REG o . .
DETERMINES  DON'T s CABLE 115 SOURCE LENDRA 19 ¥ LENDRA , PHASELOCK [K W/R [ | 2 .,M,,,mm"::ww ,‘Wm ,,':‘ o::s:. s::',,c: 'um,,.b' Reter 1o |
INTERFACE | (HP B518A ONLY) INTERFAGE T 2.‘:3&‘3‘??5" 17.18,19 _—— - —Ft = — - = = = =4 43. The A1l display must be working in order for o normal display to be on the CRT.
3 R
B. FOR HP83590-SERIES: i ' l 45102-6023¢ 4 AR 14| 34,35,36, 43 | 44, i self test 11 passes, by to Inlticlize o bionk disc to further test
| 00000000 VTOSENSE 3 A20 SWEEP A1 PANEL A19 ADG 424344 the A2 disc drive.
3 BUCKET PULSE
i (7 T VTO SENSE 15 & H A22 anc NPUT 1e CONTROL sEoveR | ! Al %] Line 43
DONT| DONT A5 POWER VPTUNE J1| PRETUNE R/W Disc
CARE SUPPLI ES VP TUNE 15,18 o i i CONTROL 19,25,26 20,22,26 | | PANEL DRIVE I
LPTHLD 17 LPTHLD ! 15,18 31 9 Py \
(must B on) ! 42 \ U 57 DISPLAY SECTION ] |
e | I UL ¢ it ? _ W -
. - — —_—— —_ —_ -—— -—— —_— —_—— —_— - — —_— — —_—— —_— —_— L e - —_ - —_— —t— —
STOP SWP SWEEP TRIGGER ANALOG 10MHz 20MHz § sweep | stor T
1N/OUT OUTPUT OUTPUT Lock 001 F10v VN oouT IN SWEEP TRIGGER N uﬁc::z%c mn“ﬁigu“iﬂﬁ PAPER
25 19,38 19 25
25.38 i USE_ONLY WITH WP 8340/8341/83508 16,38 HOLE UNDER THE DISC DRVE. oup A UT RED LED ON A10 PREREG INDICATES A
25 2: “v;isrgs 51:; ?smsrs Sor A::D 1 YELLOW DISC DRVE POWER SUPPLY SHUTDOWN DUE TO FALURE OF:
\ USE_WITH_ALL SOURCES / AL LS e N TivE - LED ON FRONT PANEL 1. A10 PREREG |
\ X 2. A3} POST-REG
CHANNELS | & 2
3. +5V DIGITAL SUPPLY
USE ONLY WITH HP 8380-SERIES SOURCES / 4 RED LED'S (#1,2,4,8) THAT
/ 1 FOR SHOWING LNE VOLTAGE 4+ GREEN LEDS THAT SHOW D LED'S 8) 4. ASSEMBUES USING +5V DIGITAL SUPPLY |
\ A21 IF COUNTER HAS 1 GREEN LED NOTE: THIS LED IS SUPPLED SOV, 45V, ~15V. 415V REGULATED SHOW SELF-TEST FAILURE
A1 FRONT PANEL - POWER AND 4 THAT SHOW UNREGULATED WHEN ADDED. A3 POST-REG GREEN LEDS SHOW
FOR SWEEP SPEED < 200m SEC. 1 YELLOW LED SHOWING TEST SET IS ACTVE 4+ GREEN LED'S THAT SHOW THAT SHOWS SIGNAL (IF) POWER IS PRESENT BY THE HPBS101C +5V SUPPLY. SUPPLIES ARE ON. « YELLOW LEDS THAT SHOW T ARVl
NUMEROUS RUNNI NG ERRORS AND T vewow D NG LNE VOLTAGE IS ON 45, <8, +15, =15 REGULATED (APROXIMATELY 10MHz TO 30MHz) HP— B ACTIVI TY R-L-T-S POWER SUPPLES ARE ON.
BAND CROSS GLI TCHES MAY VOLTAGES F GREEN LED IS UT, RF SOURCE 1 RED LED THAT SHOWS THERMAL SHUTDOWN ReREMOTE, L~Li STEN,
OCCUR. SEE SERVI CE MANUAL 2 LEDS FOR S—PARAMETER TEST SETS SHOWING PORT 'S PRODUCING RF POWER. . 3
FOR DETAI LS. WHERE POWER IS APPLIED - TeTALK, SeSERVICE REQUEST
—_— —_—— —_—— —_— —_ - —_— —_—— —_— —_— —_— —_— —_—— —_—— —_—— —_—— —_—— —_—— —_— —_— —_— —_— —_—— —_—— —_—— —_— —_—— |

8510C System-level Troubleshooti
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|HUW TO READ THIS BLOCK DIAGRAM:

~

ADJUST FREQ CAL CONTROL THROUGH ITS RANGE AND NOTE
THE PORTION OF ITS RANGE THAT THE UNLEVELED LIGHT

IS TURNED ON SET THE FREQ CAL CONTROL TO THE CENTER
OF THIS RANGE.

-

. IF NOT ADJUSTED, IT CAN CAUSE THE BS10 TO LOSE PHASE-
LOCK AT LOW FREQUENCIES.

FOR SWEEP SPEED < 200m SEC.
MINKROUS RUMNING CARORS ANG
BAND CROSS GLITCHES Wi

QoouR  sEe seRvice wANUAL
FOR DETA

A1 FRONT PANEL

1 YELLOW LED SHOWING TEST SET IS ACTIVE

1 YELLOW LED SHOWING LINE VOLTAGE IS ON

2 LEDS FOR S-PARAMETER TEST SETS SHOWING PORT
RE POWER IS APPLIED

4 CREEN LEO'S

VOLTAGES

THAT SHOW
+5,-5,415,-15 REGULATED

1 FOR SHOWING LINE VOLT,
NOTE: THIS LED IS SUPPLIED
BY THE B5101C +5V SUPPLY.

A21 IF COUNTER WaS 1 GREEN LED
THAT SHONS SIGNAL (IF) POWER 1S PRESENT
(APROXIMATELY 10MHz TQ 30MHz)

IF GREEN LED IS LIT, RF SOURCE

1S PRODUCING RF POWE

S5V, 45V,
PONER

SUPPLIES ARE ON.

w
-15V, +15V REGULATEQ
AN 4 THAT SHOW UNREGULATED

1 RED LED THAT SHOWS THERMAL SHUTOOWN

SHOW SELF-TEST FAIL

WHEN ADDED.

4 YELLOW LEDS THAT SHOW
GPIB ACTIVITY u-q.-v-s
R=REMOTE, L=LISTE

T=TALK.

A3 POST-REG GREEN LEDS SHOW
SISV, =12V, 45V, +12V. & +65V
POWER SUPPLIES ARE ON

S=SERV -ce REQUEST

8510 SYSTEM LEVEL TROUBLESHOOTING BLOCK DIAGRAM (LCD)
THIS DIAGRAU SHOWS A TYPICAL 8510 SYSTEM
|f,°;';’;"s‘§,‘:;?;‘sm§m"s“,§;;°&;§°‘“‘ SELF-TEST (1-14), RUNNING ERROR MESSAGES (15-41), UNRATIOED POWER TEST (42), LEDS, GPIB ADDRESSES AND CONFIGURATION SWITCH SETTINGS
LETTER ‘A', THAT NUMBER IKMVI'ISS THE ASSEMBLY .
THE OTHER NUMBERS REFER TO THE L SELF TESTS
ON THE RIGHT OF THIS FOLDOUT.
PC/CONTROLLER 1 AS PROCESSOR EPROM (self test ond service progrom PROM using chacksum)
USE THIS BLOCK DIAGRAM AS A QUICK REFERENCE SERIES 2. AS PROCESSOR RAM (test processor memory using dola complement technique)
CUIDE TO SYSTEM FAILURES AS WELL AS A GUIDE 8510 SYSTEM BUs  27,28,29 00/301 3. A7 DATA BUS TEST (test 1/0 dola bus)
TO LED LOCATION AND MEANING. TEST SET " " CONTROLLER _ Al4 DISPLAY PROCESSOR
ADDRESS AND CONF IGURATION SWITCH SETTINGS NOTE 1. ss;sgva’\‘e.s; 4,0k ADoRESS USING BASIC S A1e DISPLAY RAN
ARE ALSO SHOWN 8.RED LEOS THAT 6 A7 TIMER/CLOCK/RS-232
THE 85102C HAS DUPLICATE BOARDS. THE RUNNING ERRORS TO
NUMBERS 1 - 14 TEST SET ADDRESS SWITCH (REAR PNL ALL MODELS) USE THEM AS A BUILT—IN BOARD KIT. Rboth AT Ran EXTERNAL DISPLAY O e ANGEST 7. A7 PUBLIC GPIB (read-wrile test of GPIB register)
—eeeeeme = (A7/A5 REF DET., A10/A12 REF IF AMPL.., (VGA INTERFACE) SUBTEST FAILuEs 8- A7 SYSTEM BUS (read/wrile tesl of system bus register)
THESE NUMBERS 10ENTIFY THE SELF TEST THAT RF E E E =20 AS/A11/A13/A14 IF MIXERS) RS-232 RS-232 9 INTERRUPT SYSTEM (test interrupls)
EXERCISES THE PARTICULAR Asseuuv MOSTLY outeor| 16,18, 19 PoRT 1 pORT 2 source PORT 1 PORT 2 10, AS MULTIPLIER (performs o complex mulliply)
|ou THE 85101 01SPLAY/PROCE: _ —_— B1aS 8145 NpuT oz e 8 e ] 11 A7 01SC ﬁf";'%‘.‘:m TEST (reods: N
WORE NEGRUAT 10N, REFER 10, SELF. TEST - 12, A6 NON-VOLATIL v reod/write test
FAILURES' IN THE ON-SITE SERVICE MANUAL. 27,29,30,37,38,39,40.41 r 8517A/8 TEST SET 85102 |F /DETECTOR | SgégégsgéspLAY/ 13, IF DETECTOR DATA (read/write test dalo and oddress lines)
14, KEYE read 85101C keyboord f tuck k
| uases 13 - 30 8340/8341/83508/ [ / ) /! 1o (res ersosrd for o stuck ker)
T —— USED AS AN EXAMPLE |
THESE NOMGERS 10ENTIFY ThE GUILT-IN RUMING | 8360-SERIES ( rest ser 5 R o5 [ - RUNNING ERROR MESSAGES
ERROR MESSAGE THAT WILL APPEAR ON THE BS5101 SOURCE TROUBLESHOOT ING 15 TR ] securiny - FAILED | mvwe/l.osv PRETUNE
CRT IF A SYSTEM FAILURE 1S DETECTED, WOSTLY o iz rer s 21 o[ a7 mer " " ey "
ON THE ss-o: IF/OETECTOR, TEST SET, AND L AL N STNG 0 2154 SaweLe 170 27,28,29,30 — chu 7 vunsc u)cx FAILURE
SOURCE. THE NUMBERS IDENTIFY THE ASSEMBLIES | ALL SOURCES: A9, A13 = s < B Fery | 32 PHASE LOCK LOST
WHERE THE ERROR IS DETECTED OR GENERATED. 1. CHECK TO SEE THAT THE SOURCE GPIB ADDRESS IS 19. TAPERED PAD ) | IF MIXERS $ZJ. 21.42 b HOLO . V10 OVER-RANGE
FOR WORE INFORMATION, REFER TO ‘RUNNING ERROR 1 Shueder |on 16 16,42 24,42 . 92 1,2,14 - ADC CAL FAILED
VESSAGES' IN THE ON-SITE SERVICE MANUAL. 001=NA_LANG ADDRESS=19 | v o o = e IF GAL FAILED - REFERENGE
BORT 1 21 20,21,42 IF CAL FAILED - TEST
NUMBERS 37 — 41 Ppﬂpﬂﬂﬂ? | >0l e [T 1842 | | 42 2 s | IF CAL FAILED - BOTH (channels)
_— Shatias = 218 A, SPOND ING
THESE MAGCRS 10EWTIFY RUMING CRROR UESSAGES 95 91| conveRTer | 3.6.7.8.9,11,44 B R o
ASSOCIATED WITH B360-SERIES SOURCES ONLY FOR ALL EXCEPT BIG0-SERIES SOURCES: TAPERED Pag < | 2 AUTORANGE oAL FAILED
| APPEAR ON THE BS101 CRT. a. PREss (SuiFT) (LOCAL) TO READ THE GP1B ADDRESS. 1 Saweer o 1 42 oOkHE CAL —o <’% 121 4 20,22 L 25, SOURCE SWEEP SYNC ERROR |
PRESS (LOCAY T0 CHANGE THE ADDRESS. AND USE ASSEMBLY =3 1 S 26. SWEEP TIME TOO FAST
NUMBERS 42 — 44 Mz KEY FOR B340/41 10 ENTER CHANGE. L L o16,42 T 3 ‘.‘:“..’,Sf' s 21] 3 ;3..;‘::' hd 27. SOURCE (GP1B) SYNTAX ERROR
- . T (GP: T, RR
THESE ARE EXTRA TROUBLESHOOTING SUGGESTIONS. 2 CHECK PRESET CONDITIONS AND SOURCE SELF TESTS. E 20-748 oo 21 23 d 9 prar— | ;:. ;sggztwéc"l) :;”{lx ERROR
| 3 USE GOMMz (3rd MARMONIC) BP FILTER TO SEE IF THE SYSTEM H] T Jooure 23, 21,42 b e | 30, SYSTCM GuS SRO E
TEST SET CONF IGURATION SWITCHES | WORKS WITH BOMHz RF INPUT (PART NUMBER 0955-0417). : mErrs 42 24,42 1] 21 2 31. UNABLE TO LOCK T0 EXT 10 NHz REF
o ASSEMBLY < 16 Wl 32. ERROR: SYSTEM KEY NOT INSTALLED
LOCATED ON (A3) SUMMING AMP BOARD INSIDE TEST SET. 8360-SERIES SOURCES: 13 A13J6 21,24/ N\ CAUTION: OPTIONAL FUNCTION : NOT INSTALLED
—— 42 hd 21,24 swz v 12
| o (02) 16 CAUTION: TIME DONAIN KEY NOT INSTALLED
1. USE THE FRONT PANEL EMULATOR FOR SOURCES WITH 2 | | N o S | 33, DISC SAROWARE PROBLEM
B511A/8 B514A/8 , :;u:;mv Pl.(vl::.l (PART NUMBER 08510-60022) | ot ’>'Q o S (o) B 21 | 34. DISC COMMUNICATION ERROR
. OM: @ —1 A il 35, INITIALIZATION FAILED
S ) e /9 Gormaee wEw . e | o2 | A A—
3. so« ruu. SELFTEST FOR 8360 ONLY RETURN CABLE - ~ N/C | | e oMKz 22 |
55 (SERVICE] SELFTEST (FULL). | 42 N/ ot < 13,22
83508 SOURCE : S PaRA- \ | B8360-SERIES SOURCES RUNNING ERROR MESSAGES
1. PRESS (SHIFT) (4) (3)70 CHECK THE BI508 F |RMWARE vereR 37, FAILE - FAWT NOICATOR Ou |
REVISION. IT MUST BE REV 6 OR GREATER SETS NOTE S SELF TEST FAILURE A14 GSP 43 | 38. FAILURE - RF UNLOC)
2 mss & @@ 1 cnecx "‘ auxx PLUG-IN ADORESS SWEPT BIAS o e sv GRAPHICS 39. FAILLRE - wenwu-ou
R 0 1 L el ron e TG G | [ s | 35 TR TSI s Gomscttes atn nerrct o
B350, AND REV. 6 OR GREATCR FOR THE BSSx-SERICS A3 vTO A14 VIO 0aTa 8173 07 ASSEMBLIES . N A ks
orraite SUMMING Z2eunz/v |LO level fiotness correction only)
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42,43,44 e A2 gisc arive
B. FOR 83590-SERIES: | | | 243,
NOTE: THE TEST SET CONFIGURATION SWITCHES o - | V1o sense 15 VIOSENSE o AR SWEEP |Buckel PULSE| AT PANEL 25’ oc PoweR . n
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TO PROCESSOR (DB-12)
VALID AND

INVALID COUNT
INDICATOR

DATA BUS TO
7" Processor

(0-4095 COUNTS)

TO PROCESSOR (DB-13)
L————— > (POWER LEVEL)

{1F out)

FROM

PROCESSOR
.DB—O, 1,2,3

L T0
7 PROCESSOR

DB-10

J3

- - - o - o= - o= - o= -— - o - o= - - - - - - - - - o
HP 8510C PHASE LOCK BLOCK DIAGRAM
|
| A12(a1) SAMPLER ASSEMBLY A14 IF MIXER
HP8515A (TEST SET) (85102¢C)
PREAMP IF MIXER (100 KHz TO AS/A7(851028) J3(a1)
re U2 20 MHz 43 199 MMz FROM A8 (851028)

' The HP 8510 phase lock loop has two parts: a pretune and a main loop. This I NPUT IF
] diagram shows how both loops would work for an HP 8510, using an HP 8515

test set as an example. The sequence is basically the same for all test sets. N\——— 20 MHz FILTER —

PRETUNE: The sequence begins when the processor loads information

(about the start frequency) into the divide by N circuit on the A22 pretune board

and the pretune DAC on the A23 Main phase lock board. (Note that part of the
] A23 board is used during pretune.) With this start frequency information, the
] VTO pretune line and the VTO tune line send voltages to the A3 summing amp. A21 1F COUNTER

The summing amp then drives the VTO to a frequency such that one of its A14 VTO/DRIVER |43

harmonics will be sent to the test set frequency converter to produce a 20 MHz HP8515A sro (85102¢C) I————).

|F from the RF source input. In this case, the A14 VTO/Driver acts as the LO. (TEST SET) ) 6 ) NOTE: The sampler(s) and the VTO are cutpreo ~1oazUN;ng

. . - z

MAIN LOCK: This sequence begins when the pretuned 20 MHz IF leaves the also controlled by the operating system via
I test set and enters the A14 IF Mixer board on the 85102. This board buffers the the system bus and the test set HP-1B board.

20 MHz IF into the A21 IF counter board; it also down-converts the 20 MHz IF to AMP This is especially important for S-parameter LEVEL DETECT
| 100 KHz. On the IF Counter board, the IF is counted and checked for power test sets that require switching between LIMITER -,

level. if there is enough power and if the count is approximately 20 MHz, the samplers. Therefore, any loss of IF or phase

A23 main lock board will be switch in. Then, on the A23 board, the phase lock could be due toloss of processor control IF PRESENT

detector will produce a pulse that will be integrated such that it will fine tune the over the VTO and sampler biasing. [ INDICATOR

VTO. At this point the 20 MHz IF is phase locked. ECL 93
| The entire sequence is monitored by the HP 85101 processor and will begin ¢
| with another pretune sequence whenever a new start frequency or band g1 92

crossing is reached.

VTO SENSE VTO DRIVE

Refer to the THEORY OF OPERATION Section for a more complete descrip-

tion of how the HP 8510 Phase Lock System operates.
§ A3 VTO A23 MAIN PHASE LOCK

P1-43 (0UT)
! SUMMING AMP 7o PROCESSOR (85102C)
HP8515A u7
A22 PRETUNE (85102C) (TEST SET) [>Lock perect
u22
N LOCK DETECT EXT r
pa-14 “RDS" <I_ — < 0 e e - — /\ DIGITAL PHASE
i piee 3 i ] INTEGRATOR / I NTEGRATOR pETECTOR
< T — 4 vio Tune B, a) @ et
| R 2N | V1O PRETUNE 0 TEE f———( ¢ ATTSELEZTOR I ]
<+ N 1%} —> > \I 5 20 MHz J27FROM AB
PRETUNE »——j- PRETUNE cLock
1 NTEGRATOR i‘;’:‘;ﬂ 41 T FEEDBACK +SU"MING AMP SWEHL“K
50 KHz P1-6(I N) '\? PRETUNE
FROM A6 CLOCK L4 Dath BUS 8 oAC  |DURING PRETUNE:
I PROCESSOR STEER VTO
. I
DATA 8US 13 “LPTHLD" "LPTHLD" ,M—l
TO PROCESSOR REMOTE APPLICATIONS
_ %
- <
. 0. PHASE

' (%> LOCK (OUT)
L o

I

8510C Phase Lock Block Diagram
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