SERVICE MANUAL

HP 8340A
SYNTHESIZED

SWEEPER
10 MHz to 26.5 GHz

U} Eackaro

Scans by HBO9HCA and HB9FSX



Model 8340A Table of Contents
VOLUME 3 CONTENTS
Section Page Section Page
VIII SERVICE ........ ... 0. .. 8-1 Direct I/O Addressing .............. 8-29
Service Introduction ................... 8-1 Front Panel Diagnostic
Service Section Format ................. 8-3 Functions ...................... 8-38
Safety Considerations .................. 8-7 Overall Instrument Troubleshooting .. ... 8-41
General Information ................... 8-8 Repair Procedures .................... 8-55
8340A Overall Instrument Theory ....... 8-10 Module Exchange Program .......... 8-57
Calibration Constants ............... 8-15 After Service Safety Checks ............ 8-58
Troubleshooting Aids ............... 8-28 Basic Component Symbology ........... 8-59
TABLES
Table Page Table Page
8A-1. Tools Supplied in Service Kit ......... 8-8 8B-4. Approximate Bias Levels for Quadrupler
8A-2. Equipment Not Supplied in and 400 MHz Amplifier .......... 8-114
Service Kit ...................... 8-8 8B-5. Divider Operations ................ 8-126
8A-3. Calibration Constants ............... 8-21 8B-6. Increment Decoder Operation ....... 8-127
8A-4. 1/ODevices ......covviirinnnnan., 8-30 8C-1. 20-30 Loop Parameters ............. 8-164
8A-6. Omitted 8C-2. 20-30 Loop Frequency Range vs.
8A-5. Direct I/O Data Divider Configuration ........... 8-171
Bit Information ................. 8-34 8C-3. FET Switch Programming Table ..... 8-188
8B-1. L4 Inductor Values and 8D-1. Sensitivity of 20-30 SWP Line ....... 8-297
Part Number ...... e IEEPRT 8-112 8D-2. Bias Voltages on A49 under Different
8B-2. Approximate Bias Voltage Levels for 100 Loop Conditions ............... 8-327
MHz Buffer Amplifier ............ 8-112 8D-3. Instrument Frequency vs.
8B-3. Attenuation and Resistor Values for 100 YO Frequency ................. 8-358
MHz OUT and 400 MHz OUT ....8-113 8E-1. Motherboard Wiring List ........... 8-401
1/i1

Scans by HBO9HCA and HB9FSX



SAFETY CONSIDERATIONS

GENERAL

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 inter-
national standards.

| SAFETY SYMBOLS

A Instruction manual symbol: the

product will be marked with this

symbol when it is necessary for

the user to refer to the instruc-

tion manual (refer to Table of
Contents).

f Indicates hazardous voltages.
-__L Indicates earth (ground) terminal.

The WARNING sign denotes a
hazard. It calls 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 a WARNING sign until
the indicated conditions are fully
understood and met.

WARNING §

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 destruc-
tion of part or all of the product.
Do not proceed beyond a CAU-
TION sign until the indicated
conditions are fully understood
and met.

CAUTION

SAFETY EARTH GROUND

This is a Safety Class I 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 ter-
minals, power cord, or supplied power cord set.
Whenever it is likely that the protection has been
impaired, the product must be made inoperative
and be 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 autotrans-
former, make sure the common terminal is
connected to the neutral (grounded) side of mains

supply.

SERVICING

WARNING I

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

Adjustments described in this manual
may be performed with power supplied
to the product while protective covers
are removed. FEnergy available at many
points may, if contacted, result in per-
sonal injury.

Capacitors inside this product may still
be charged even when disconnected from
its 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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REFERENCE GUIDE TO
SERVICE DOCUMENTATION
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Model 8340A - Service

SERVICE INTRODUCTION

This Service Introduction provides the troubleshooter with a structured procedure by which an
instrument fault may be localized to the appropriate functional group (see below). The func-
tional group provides the information required to troubleshoot to the component level. This
section contains an “OVERALL THEORY OF OPERATION” and simplified block diagram.
These are used in conjunction with the “OVERALL INSTRUMENT TROUBLESHOOT-
ING,” and “TROUBLESHOOTING AIDS” to determine the cause of the instrument failure.
Information on safety and repair procedures is also included in this Service Introduction. Refer
to the “SERVICE SECTION FORMAT” description, below.

The HP 8340A Service Section is divided into eight sub-sections called functional groups. Four
of these are listed on the front of each Service section tab along with a chart that shows which
individual assemblies they contain and where these assemblies are located.

The tab for each of the eight functional groups provides an outline of the functional group’s
contents. Typically this includes an introduction, overall theory of operation, simplified block
diagram, and a troubleshooting block diagram.

This is followed by, a description of each assembly in the functional group. Each assembly
description contains an overall theory of operation, simplified block diagram, component
layout, pin I/O table and schematic diagram.

A Major Assembly and Component Locations diagram is provided at the end of each volume.
ATTENTION

In order to avoid unnecessary troubleshooting, verify the instru-
ments internally stored calibration constants. If these constants
have been incorrectly modified, the instrument may activate an
error annunciator. To do this, first remove the hard copy of the
calibration constants from the metal bracket inside the instrument
on the left hand side panel (as viewed from the front). Compare
these to the constants stored in memory per the instructions in the
““CALIBRATION CONSTANTS” section, ‘““Instrument User
Access,” step 1.

8-1/8-2
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Model 8340A - Service

SERVICE SECTION FORMAT

INTRODUCTION

The HP 8340A Service Section is structured to minimize the time it takes to troubleshoot a
problem. The following text describes the format of the Service Section and provides important
information concerning its use.

SECTION FORMAT
General Information

The beginning of Section VIII contains general information concerning safety, required tools,
and the location of instrument interconnects and mnemonics.

Overall Theory of Operation

An Overall Instrument Theory of Operation is supplied that includes an overall block diagram
of the instrument. A description of the instrument’s stored Calibration Constants is also
provided.

Troubleshooting Aids

This part of Section VIII contains descriptions of the troubleshooting aids that are built into the
instrument. These aids are: the instrument Self-Test, Digital Signature Analysis (DSA), Direct
I/O Addressing, and front panel Diagnostics.

Overall Instrument Troubleshooting

This is the single most important part of the Service Section. This troubleshooting guide will
allow the repair person to begin troubleshooting with a symptom and lead him or her to one of
the eight major functional areas of the instrument (see below). In many cases thisguideleads the
troubleshooter directly to the faulty assembly.

Repair

This section contains warnings and cautions concerning the repair of the HP 8340A. It is
extremely important that these precautions are implemented when repairing the instrument. A
description of the microcircuit field exchange program and after-service safety checks is also
included.

Scans by HBO9HCA and HB9FSX
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Model 8340A - Service

Major Functional Group Service Sections

A functional group is a group of assemblies that work in conjunction with one another to
perform a certain task. There are eight such groups in the HP 8340A. These are:

Reference Loop - M/N Loop
20-30 Loops

Sweep Generator - YO Loop
Motherboard - Wiring List
Controller Section

Front Panel - Rear Panel

RF Section (Power Level Control)
Power Supplies - Fan

These sections are further divided into overall troubleshooting guides, one for each of the above
functional groups. Each of these guides contains the theory of operation and block diagrams for
the functional group as a whole. This is followed by a service guide for each asssembly that
makes up that functional group. These assembly level service guides contain; theory of opera-
tion, troubleshooting information, block diagrams, a component location diagram, a pin I/O
table, and a schematic diagram.
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Model 8340A - Service

SERVICE INTRODUCTION A

GENERAL INFORMATION
INSTRUMENT THEORY

TROUBLESHOOTING AIDS

INSTRUMENT
TROUBLESHOOTING

REPAIR
SCHEMATIC SYMBOLOG

REFERENCE LOOP
M/N LOOP B

OVERALL THEORY

TROUBLESHOOTING
TO ASSEMBLY LEVEL

INDIVIDUAL ASSEMBLY
SERVICE SECTIONS

20-30 LOOPS C

OVERALL THEORY

TROUBLESHOOTING
TO ASSEMBLY LEVEL

INDIVIDUAL ASSEMBLY
SERVICE SECTIONS

CONTROLLER SECTION G

OVERALL THEORY

TROUBLESHOOTING
TO ASSEMBLY LEVEL

INDIVIDUAL ASSEMBLY
SERVICE SECTIONS

SWEEP GENERATOR
YO LOOP D

OVERALL THEORY

TROUBLESHOOTING
TO ASSEMBLY LEVEL

INDIVIDUAL ASSEMBLY
SERVICE SECTIONS

FRONT PANEL
REAR PANEL H
OVERALL THEORY

TROUBLESHOOTING
TO ASSEMBLY LEVEL

INDIVIDUAL ASSEMBLY
SERVICE SECTIONS

MOTHERBOARD —
WIRING LIST E

INSTRUMENT
WIRING LIST

RF SECTION I

OVERALL THEORY

RF ASSEMBLY
ACCESS PROCEDURE

INDIVIDUAL ASSEMBLY
SERVICE SECTIONS

MAJOR ASSEMBLY
AND

COMPONENT LOCATIONS F

POWER SUPPLIES J

OVERALL THEORY

TROUBLESHOOT ING
TO ASSEMBLY LEVEL

INDIVIDUAL ASSEMBLY
SERVICE SECTIONS

MAJOR ASSEMBLY
AND

COMPONENT LOCATIONS

Figure 8A4-1.

Service Section Format
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Model 8340A - Service

WARNING |

When connected to ac mains, there are voltages at points inside
the instrument that can cause personal injury or even death. Any
servicing of this instrument with protective covers removed should
be performed only by trained personnel who are aware of the
hazard involved.

If the A19 POWER-ON SAFETY INDICATOR LED is on, there are
voltages present inside the instrument (the A62 Motherboard, the
A35 and A19 Rectifier Assemblies, line filter module/transformer
wiring, etc.) that can cause injury or even death.

Whenever the instrument is connected to ac mains, the A19 and
A35 rectifiers, as well as the A35 +22V REGULATOR, are fully
operational. All filter capacitors are charged to full potential. This is
true regardless of the position of the POWER switch. Only the A52,
A53, and A56 regulators are turned off when the POWER switch is
set to STANDBY.

Capacitors inside the instrument may still be charged even if the
instrument has been disconnected from ac mains. The A19
POWER-ON SAFETY INDICATOR indicates that the filter capaci-
tors on the A19 assembly are sufficiently charged to constitute a
shock hazard. Wait until this LED is out before touching any inter-
nal components. The filter capacitors on the A35 RECTIFIER
assembly bleed-off faster than the A19 capacitors. Therefore, by
the time the A19 POWER-ON SAFETY INDICATOR LED is dark, (and
the A35 assembly is connected to all of its normal loads) the A35
capacitors have had time to discharge.

Any interruption of the protective (grounding) conductor (inside or
outside the instrument) or disconnecting the protective earth ter-
minal will cause a potential shock hazard that could result in
personal injury or even death. (Grounding one conductor of a two
conductor outlet is not sufficient protection). Whenever it is likely
that this protection has been impaired, the instrument must be
made inoperative and be secured against any unintended opera-
tion.

If this instrument is to be energized via an autotransformer, make
sure the common terminal is connected to the earth terminal of ac
mains.

For continued protection against fire hazards, replace the LINE
fuse only with 250V normal blow fuses with the proper current
rating. Do not use repaired fuses or short circuited fuseholders.

CAUTION

Never short a capacitor with a screwdriver or similar direct short.
Instead, either wait for the capacitor to bleed off via normal instru-
ment loads or, if this is not convenient, provide a discharge path by
applying a 0.5 watt, 100 ohm resistor (via shielded clip leads)
across the capacitor terminals.

Scans by HBOHCA and HB9FSX
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TOOLS REQUIRED

As mentioned above, a soldering station equipped with a grounded tip as well as a low static
solder removal tool are required. The Ungar HOT VAC or equivalent is recommended for
removing motherboard connectors. Other than these items, no special equipment is needed that
isn’t provided in the Service Kit (HP Part Number 08340-60134). Table 8 A-1is a list of the tools

included in this kit;

Model 8340A - Service

GENERAL INFORMATION

Table 84-1. Tools Supplied in Service Kit
. HP Part
Item Description Number
Adapters APC-3.5 Female to Female 5061-5311
APC-3.5 Female to Type N Male 1250-1744
Adapter Tee SMB Male-Male-Male 1250-0670
PC Board Extenders 24-pin 08340-60095
30-pin 08505-60041
36-pin 08505-60042
44-pin 08350-60031
48-pin 08340-60050
62-pin 08340-60096
110-pin 08340-60033
IC Test Clip 16-pin 1400-0734
20-pin 1400-0979
Adjustment Tool Fits adjustment slot on components 8830-0024

Service Cables

BNC (Male) to SMB (Female) (2 required)

61 mm (2 ft), 0.85 in., semi-rigid, SMA Male
to SMA Male (2 required)

30 mm (12 in) SMB (Female) to SMB
(Female)

85680-60093
08340-20124

5061-1022

clip

Nut Driver 9/16 inch, to replace front panel BNC nuts 08340-20099
Wrench 5/16-inch slotted box/open end 08555-20097
Table 84-2. Equipment Not Supplied in Service Kit
L HP Part
Iltem Description Number
RMA Solder Rosin Mildly Activated 8090-0587
EDSYN Low static solder removal tool 8690-0227
SILVERSTAT
Replacement Tip For low-static solder removal tool 8690-0253
Wrist Strap Anti-static wrist strap, 4 ft cord and alligator 9300-0791
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Model 8340A - Service

INTERCONNECT CABLES AND MNEMONICS
All interconnect cables and their associated connectors are listed in Table 8E-1, located within
the A62 Motherboard Functional Group.

Table 8E-1 alphabetically lists and defines all HP 8340A signal mnemonics, references the point-
to-point distribution of each signal to and from the PC board sockets and the cable connectors on
the A62 Motherboard assembly, and identifies the signal source. This table is located in the A62

Motherboard Functional Group.

Scans by HBO9HCA and HB9FSX
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Model 8340A - Service

HP 8340A OVERALL INSTRUMENT THEORY

INTRODUCTION
Refer to Figure 8A-2, HP 8340A Block Diagram.

The HP Model 8340A is a synthesized sweeper that covers the frequency range from 10 MHz to
26.5 GHz in five bands. These bands are:

e Band 0 (10 MHz to 2.3 GHz)
Band 1 (2.3 to 7.0 GHz)
Band 2 (7.0 to 13.5 GHz)
Band 3 (13.5 to 20.0 GHz)
Band 4 (20.0 to 26.5 GHz)

Internal to the HP 8340A are 7 phase-lock loops, 16 high frequency microcircuits, and a 16 bit
microprocessor. these provide the capability of broadband sweeps and the frequency accuracy of
a high-performance synthesizer.

REFERENCE LOOPS

The HP 8340A’s frequency accuracy and stability are tied to either the 10 MHz internal
frequency standard or an external 10 MHz source. The Reference Loop uses this 10 MHz source
to generate all of the translation and reference signals that are used by other phase-lock loops
inside the instrument. These signals are:

e 400 MHzand 20 MHz signals used in the M/N Loop to produce the M/N output frequency.

@ 10 MHz and 100 MHz signals used as reference signals in the 20-30 Loops.

® A separate, lower power 100 MHz output sent to the RF Section for phase locking the 3.7
GHz Oscillator to the 10 MHz Reference.

M/N LOOP

The M/N Loop produces an output between 177-197 MHz. This M/N outputdrivesa Sampler in
the YO Loop. The variables “M” and “N” are integers generated by the processor and control .
the output frequency of the M/N Loop. The output from the Sampler in the YO Loop must
always be between 20-30 MHz for the instrument to phase-lock. With the YO at a specific
frequency between 2.3 and 7.0-GHz there will be an M/N output frequency between 177 and 197
MHz. When a harmonic of this frequency is mixed with the YO frequency in the Sampler, an IF
output between 20-30 Mhz will result. the Sampler output is then compared to the 20-30 Loop
output by the YO Loop Phase/Frequency detector in the YO Loop.

20-30 LOOPS

The 20-30 Loops contain 3 phase-locked loops that are used in conjunction with one another to
provide the HP 8340A YO Loop with 1 Hz CW resolution, and with analog sweep widths from
100 Hz to 5 MHz. For sweep widths <5 MHz the YO Loop remains phase-locked during the
sweep, and the 20-30 Loop is swept the desired amount. For sweep widths =5 MHz, all phase-
lock loops lock at the beginning of sweep, the 20-30 Loop remains fixed, and the YO is swept.
This is called Lock and Roll and will be discussed later.
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Model 8340A - Service

The 20-30 Loop generates an output between 20-30 MHz in CW mode and 15-30 MHz when the
20-30 Loop is swept. This loop has an output resolution of 1 Hz. Comparing and locking the
down-converted YO frequency to the 20-30 output produces a 1 Hz resolution in the YO
frequency.

YO LOOP

The YO Loop contains the YIG Oscillator (YO) that is the tunable local oscillator source for all
frequency bands. When the HP 8340A is set to a specific CW frequency, the processor sets the
frequency of the M/N and 20-30 Loops accordingly. It also sets the YO pretune voltage which
tunes the YO to the approximate frequency.

The output of the YO is fed through the directional coupler-to the RF Section. The directional
coupler splits off part of the YO signal which goes to the Sampler. The M/N output frequency
and its harmonics are mixed with the YO frequency in the Sampler to produce an IF signal
between 20-30 MHz. The 20-30 MHz IF from the Sampler is compared to the 20-30 Loop output
in the Phase/Frequency Detector. The error-induced voltage from the Phase/Frequency Detec-
tor is fed through a sample/hold and is summed with the pretune voltage that drives the YO
tuning coils. The YO Frequency changes until the output voltage from the Phase/Frequency
Detector goes to zero and phase-lock is achieved. For sweep widths greater than S MHz, the YO
is phase-locked at the start of the sweep. The sample/hold is then set to hold, breaking the loop,
and allowing the YO to sweep. The Sweep Generator initiates a Voltage-Sweep (VSWP) ramp
that is sumimed with the YO pretune voltage. This voltage causes the YO to sweep to the STOP
frequency. This action is referred to as Lock and Roll. During multi-band sweeps, the YO will
again phase-lock at the start of each band before continuing on with the sweep, thus ensuring
frequency accuracy across the full range of the HP 8340A.

CONTROLLER SECTION

The Controller Section performs all of the data transfer and coordinates the control signals that
operate the HP 8340A. It contains a 16 bit microprocessor, a total of 34K x 16 ROM and 8K x 16
RAM. This section also contains interface circuitry for communicating with the rest of the
instrument.

Digital information is exchanged between the microprocessor and other sections of the instru-
ment on a bidirectional bus. In the power-on condition or at Instrument Preset, the controller
runs through an instrument self-test. The microprocessor will also set the front panel controls to
preset conditions if Instrument Preset was pressed.

The rear panel interface signals, such as the HP-IB bus, SWEEP OUTPUT, Z-AXIS, and others
are also routed through or generated in the Controller functional group. The sweep control signal
from the controller stops and starts the Sweep Generator. As previously mentioned, during
bandcrossings, the sweep must be stopped to phased lock the YO before the sweep can continue.
The controller monitors sweep events such as bandcrossings, end of sweep, and markers. It then
executes specific instructions according to each type of sweep event.

FRONT PANEL

The front panel contains both the displays and the keyboard as well as some interface connec-
tors. The display has a dedicated microprocessor that keeps the display refreshed and updated.
When the instrument processor places display data into the display interface latch, it signals the
display processor that some information is ready. The display processor immediately takes the
data from the latch and stores it in internal memory. The data will be handled when the display
processor has time. The keyboard communicates directly with the instrument processor. When
a key is pressed, the instrument processor will either execute that key (if it is a single key
operation), or wait for completion of the key sequence. Different key sequences not only allow
the operator to set up the HP 8340A for normal operation but also allow access to internal
registers, latches, D to A converters, and calibration constants for troubleshooting.

Scans by HBO9HCA and HB9FSX
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RF SECTION

The RF Section contains the microcircuits and control circuits that produce the 10 MHz to 26.5
GHz RF OUTPUT from the 2.3 to 7.0 GHz YO loop output.

RF output from the directional coupler in the YO loop is fed to the Modulator/Splitter (Mod/
Splitter) in the RF Section. Band 0 (10 MHz to 2.3 GHz) is the heterodyne band and is produced
by mixing a swept LO Drive from the Mod/Splitter with the phase-locked 3.7 GHz Oscillator
output. The IF signal from the Band O Splitter/Detector is routed through the Switched-YIG-
Tuned Multiplier (SYTM), the Band 1-4 Coupler, and the 90 dB Step Attenuator before reaching
the RF OUTPUT connector. The SYTM and Band 1-4 Coupler perform no function in this
band. Option 001 and 005 instruments do not have a Step Attenuator.

Band 1(2.3to 7.0 GHz) is the same as the YO frequency range. The RF from the Band 1-4 output
on the Mod/Splitter is amplified by the Band 1-4 Power Amplifier and passes through the SYTM
to the Band 1-4 Coupler. Here, part of the RF is coupled to the Band 1-4 Detector for leveling
through the ALC Loop. After the coupler, the RF passes through the 90 dB Step Attenuator (on
instruments so equipped) to the RF OUTPUT.

Bands2-4(7.0to0 26.5 GHz) are generated by multiplying the YO frequencyin the SYTM. A Step
Recovery Diode (SRD) in the SYTM, when biased properly, generates harmonics of the input
signal. A YIG-Tuned filter tracks the desired harmonic allowing it to pass through to the Band
1-4 Coupler and Step Attenuator (if equipped with Step Attenuator) to the RF OUTPUT. The
SYTM Driver provides the necessary circuitry so the YIG-Tuned filter in the SYTM can track
the YO properly. Leveling in Bands 2-4 is the same as in Band 1.

Pulse modulation in the HP 8340A is produced by the Pulse Modulator Driver and two fast
response time pulse modulators. The Band 0 Pulse Modulator, located just before the Band 0
Mixer, is used when the HP 8340A is operating below 2.3 GHz. Operation above 2.3 GHz uses
the Band 1-4 Pulse Modulator inside the Mod/Splitter.

POWER SUPPLIES

The power supply in the HP 8340A produces eight regulated voltage levels, four positive
supplies and four negative supplies. These voltages are +22, +20, +12, +5.2, —5.2, —10, — 15,
and —40 volts. The +22 volt supply powers the 10 MHz Reference Oscillator heater coil. This is
the only supply that actually produces an output when the HP 8340A is switched to STANDBY.
All supplies except for the 422 volt supply are referenced either directly or indirectly to the +20
volt supply. In STANDBY mode, the +20 volt supply shuts down. This in turn shuts down the
regulators for all other supplies (except the +22 volt supply). However, it is important to note
that even though these supplies are “shut down,” all of the unregulated supply circuits are fully
operational. Therefore, hazardous voltages exist in these sections of the instrument even when
the front panel POWER switch is set to STANDBY. The +20, —15, —10, and —40 volt supplies
deliver current to the low noise analog circuits and the microcircuits. The +12, +5.2, —5.2, and
—15 volt supplies deliver power to the digital and non-critical analog circuits. Over temperature
protection, current limit, and over voltage protection are built into each supply. The output
voltage of each supply (excluding the +22 volt supply) is monitored. If any of these supplies
drop out of regulation, the instrument microprocessor is flagged.

8-12
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CALIBRATION CONSTANTS
Introduction

There are three sets of Calibration Constants maintained by the HP 8340A which contain the
calibration data, serial number, option, HP-IB Address, and CHECKSUM information. The
three sets of Calibration Constants are:

* Working Data
% Protected Data
% Default Data

Working Data contains the calibration information that is required for optimum performance
of the HP 8340A. This is the only set of Calibration Constants that is accessed during normal
operation of the HP 8340A. It is stored in RAM on the A60 Processor Assembly and maintained
by battery A60BT]1.

Protected Data contains calibration information which is accessed by the instrument if thereisa
problem with the Working Data or accessed by the user to update the data. The Protected Data is
typically an exact duplicate of the Working Data and acts as a backup in the event an error occurs
in the Working Data. Protected data is stored in EE-PROM on the A60 Processor Assembly.

Default Data differs from the Working and Protected Data in that its calibration data is the
average calibration data of several HP 8340As. This is done to ensure that ifany HP 8340A goes
to Default Data, it will still be fairly close to its required calibration data for normal operation.
Thisdata is stored in UV-EPROM on the A60 Processor Assembly. The only instance where the
instrument would select Default Data would be if a problem existed with both the Working and
Protected Data.

Instrument and User Access

During normal operation, the HP 8340A will access the Working Data to obtain the calibration
information required for optimum operation of the instrument. In addition to this, the HP
8340A will access the Working Data after an [INSTR PRESET] is initiated, and only to verify
that the CHECKSUM (Cal Constant #99) is accurate (see Figure 8A-3, Instrument Preset
Calibration Constant Verification Sequence).

When [INSTR PRESET] is pressed, the Working Data Cal Constants 1 through 98 are summed
and then complemented. The result is then compared with the CHECKSUM. If the two
numbers agree, the instrument continues normal operation. If not, the Protected Data is written
into the Working Data’s memory location and the CHECKSUM test is repeated. If the check-
sum test passes, the data that was in Protected Data is now stored as Working and Protected
Data-and displayed in the ENTRY DISPLAY will be “CALIBRATION RESTORED.” If the
CHECKSUMs do not agree, the Default Data is then written to the Working Data. The Working
Data now contains the Default values, the FAULT light on the HP 8340A front panel is lit, and
“CAL DEFAULTED?” is displayed. Pressing [SHIFT] [MANUAL] will display the FAULT
diagnosticsin the ENTRY DISPLAY and the CAL light will be flashing. (Note that the Protected
Data was not changed. Fortroubleshooting, this data may be written into the Working Data (per
procedure #5 below) and viewed (per procedure #1 below)).

CAUTION

The following describes methods for intentionally changing the
values of the Cal Constants. When a Cal Constant is changed, the
CHECKSUM is automatically updated. Ifa CALFAULT occurs and a
Cal Constant is updated, on the next [INSTR PRESEST] (unless
otherwise stated), the CAL FAULT indicator will turn off. This
means that if only a few of the Cal Constants were updated, the
balance will still be using Default Data.

Scans by HBO9HCA and HB9FSX
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INSTRUMENT PRESET CALIBRATION CONSTANT VERIFICATION SEQUENCE

CALIBRATION CONSTANTS
DATA CHECKSUM
WORKING (RAM)l 1 | 2 l 3 == >»96|97|98|99| '
PROTECTED w&mw)|1 |2 |3 ————— P'96|97|98|99]
DHMU(mew)I1 |2 |3 ————— .'96|97|98|99|
INSTRUMENT

PRESET
(NOT POWER UP)

SUM CAL. CONST.
4 THROUGH 9B
THEN COMPLEMENT

RESULT
NO SAME AS  N—YES
CAL. CONST
e '
CONTINUE
NORMAL
OPERATION

WRITE PROTECTED

DATA, CAL. CONST,

4 THROUGH 89, INTO
WORKING AREA

v

SUM CAL. CONST.
4 THROUGH 98
THEN COMPLEMENT

RESULT
___ NO SAME AS . YES

CAL, CONST,
887

¢

WRITE DEFAULT DISPLAY
DATA, CAL, CONST. "CALIBRATION
1 THROUGH 89, INTO RESTORED"
WORKING AREA

y

CONTINUE
NORMAL
LIGHT "FAULT" OPERATION
DISPLAY "CAL
DEFAULTED"
INSTRUMENT
CONTINUES
OPERATION

(TROUBLESHOOT "FAULT")

Figure 84-3. Instrument Preset Calibration Constant Verification Sequence
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A number of methods exist for user access of the Cal Constants. A description of each follows:

1.

CALIBRATION CONSTANT ACCESS

[SHIFT] [MHz] [1] [2] [Hz]
(I/0 SUBCHANNEL: 12 displayed in ENTRY DISPLAY)

[SHIFT] [kHz] [2] [2] [Hz]
(I/O WRITE: 22 displayed in ENTRY DISPLAY)

Performing this key sequence allows the user direct access to the Working Data. At this point
the data may either be viewed or changed. Immediately after entering the final [Hz], a Cal
Constant number and value for that specific Cal Constant will be displayed on the HP 8340A
ENTRY DISPLAY. Using the up and down [STEP] keys allows the rest of the Cal Constants
to be viewed. For immediate access to a specific Cal Constant, press [SHIFT] [GHz] (I/O
CHANNEL: XX displayed in ENTRY DISPLAY), enter the number of the desired Cal
Constant, and then press [Hz] prior to beginning the above key sequence. To change a Cal
Constant, use the [STEP] keys to move to the desired Cal Constant. Then use either the RPG
orthe ENTRY keyboard to enter a new value. After the desired value is reached, press [Hz].
At this point the Cal Constant value is changed and the CHECKSUM is updated. Note that
using this method only changes the Working Data. To permanently change the Protected
Data, the procedure described in #4 must be followed.

HP-IB ADDRESS ACCESS
[SHIFT] [LOCAL]

Performing this key sequency allows the HP-IB address to be viewed in the ENTRY
DISPLAY. By rotating the RPG or by keyboard entry, the HP-IB address may be changed
from 00 to 30. When the desired address is set, press the [Hz] key and the HP-IB address will
be changed and the CHECKSUM updated (note that only the Working Data is updated). To
preventthe HP-IB address from being changed in thismanner, bit 5 of Cal Constant #57 may
be set and this function is disallowed. The procedure for doing this is:

a. Access the Working Data Cal Constant #57 as described in #1.
b. Set bit 5 by adding 32 to the HP-IB address. Enter this value.
c. Press[Hz].

AUTOMATIC SYTM TO YTO TRACKING (POWER OPTIMIZATION)
[SHIFT] [PEAK]

Performing this key sequence causes an automatic SYTM Tracking to be performed. This
function automatically adjusts and updates the YTM GAIN Cal Constants (#9 through #12
and #50 through #53) for peak RF output power and then updates the CHECKSUM. This
function will also automatlcally turn off the CAL FAULT indicator without performmg an
[INSTR PRESET] as described in the above note.

WORKING DATA TO PROTECTED DATA TRANSFER
[SHIFT] [MHz] [1] [4] [Hz]
[SHIFT] [kHz] [5] [3] [4] [9] [HZ]

Performing this key sequence causes the CHECKSUM of the Working Data to be recalcu-
lated and stored. The Working Data is then written over the Protected Data and stored as
Protected Data. This is the only method for updating the Protected Data. If this transfer of
data fails, the message “EEROM FAILURE, CAL NOT STORED” will be displayed in the
ENTRY DISPLAY.

Scans by HBO9HCA and HB9FSX
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5. PROTECTED DATA TO WORKING DATA TRANSFER

[SHIFT] [MHz] ([1] [4] [Hz]
[SHIFT] [kHz] [1] [9] [4] [6] [Hz]

Performing this key sequence causes the HP 8340A to recall the Protected Data and store it
in the Working Data memory location.

6. SAVE/RECALL REGISTER INITIALIZATION

[SHIFT] [MHz] [1] [8]
[SHIFT] [kHz] [0] [Hz]

Performing this key sequence, switching the HP 8340A off then on, and then pressing
[INSTR PRESET] forces the HP 8340A to reinitialize the Save/Recall Registers in RAM
(this function does not effect the Cal Constants).

7. CAL CONSTANTS PASSWORD ENABLE

[SHIFT] [GHz] [8] [2] [Hz]
[SHIFT] [MHz] [1] [2] [Hz]
[SHIFT] [kHz] [2] [2] [Hz]
[-1 [2] [3] (8] [7]1 [5] [Hz]

The above key sequence accesses Cal Constant number 82 (LOCKWORD ENABLE) and
sets it to —23,875. This enables the lockword function and sets Cal Constant number 81
(LOCKWORD)to 0. Tochange the LOCKWORD (password), access Cal Constant number
81 by pressing the down arrow STEP key. Enter a number between —32,768 and 32,767 via
the ENTRY keyboard and terminate the entry with [Hz]. The number entered will be the
password required to access the calibration constants. After this, remove number AS9W1 on
the A59 Digital Interface assembly. This is the final step in enabling the Cal Constants’
lockword function. In the event that the password is forgotten, re-installing jumper AS9W1
will disable the lockword function.

8. CALIBRATION CONSTANT ACCESS WHEN LOCKWORD FUNCTION IS
ENABLED

[SHIFT] [MHz] [2] [0] [Hz]

This key sequence allows access to the location (sub-channel) where the password for access
to the Cal Constants will need to be entered. After pressing the above key sequence, enter the
password via the ENTRY keyboard and press [Hz]. Upon entry of the correct password, the
Cal Constants may be accessed per procedure #1 described previously.

Description

Alisting and description of the Cal Constantsis given in Table 8A-3. The values that are given in
the “Range” column represent the amount of adjustment that is possible with the Cal Constant.
The numbers that are shown are the only ones that should be entered by the user. It is possible to
enter values out of the given range, but they will not represent the value being used by the HP
8340A. The column labeled “Significance™ gives the units associated with the Cal Constant. For
example, the value entered for DWELL TIME represents the number of milliseconds that the
HP 8340A will wait, after phase lock at the beginning of a sweep or at bandcross, before it will
continue its sweep. Another example is the 9GZ SLOPE. For each count, a power compensation
0f0.0025 dB/GHz will be added to the RF output. In other words, if 10 were entered for the Cal
Constant, a 0.025 dB/GHz slopoe (10 times 0.0025 dB/GHz) would be added for a sweep within
the 9 to 20 GHz range.

8-18 °

Scans by HBO9HCA and HB9FSX



Model 8340A - Service

Five of the Cal Constants, PRESET OPTION (#56), HPIB ADDRESS (#57), RETRACE
DWELL (#58), ATTEN CONFIG (#59), and CONFIGURATION (#60) use their bit configura-
tion to store more than one piece of information for the HP 8340A. For example, the HPIB
ADDRESS sets up the HP 8340A’s HP-IB address and allows or disallows the [SHIFT]
[LOCAL], [SHIFT][SAVE], and [SHIFT] [RECALL] functions. If a user wished to set up an HP-
IBaddressof19, disallowthe [SHIFT][LOCAL]and[RECALL]functions, and allowthe [SHIFT]
[SAVE] function, the user would enter 179 for Cal Constant #57. The 179 was arrived at by
adding 19 (HP-IB address), 32 (disallows [SHIFT][ LOCAL]), O (allows [SHIFT] [SAVE]), and
128 (disallows [SHIFT] [RECALLY]). The other four Cal Constants work in the same manner.

A hard copy of the HP 8340A’s Protected Data is included in a plastic envelope with each
instrument. It is stored in a bracket which is located underneath the top cover, on the side of the
instrument. If the Working and Protected Data are ever lost, the information on this sheet
should be used to restore the Cal Constants. Also, when the HP 8340A is recalibrated, the hard
copy of the Protected Data should be updated and placed back into the instrument (remember to
update the Protected Data). A sample of the hard copy that is included with the instrument is
shown in Figure 8A-4.

Scans by HBO9HCA and HB9FSX
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SERIAL NUMBER; 9999

DWELL TIME
YTM BX DLY 2
YTM BX DLY 3
YTM BX DLY 4
YTM DLY 1
YTMDLY 2
YTMDLY 3
YTMDLY 4

. YTM GAIN 1
. YTM GAIN 2
. YTM GAIN 3
. YTM GAIN 4
. LOSLOPE

. HI SLOPE

. 9GZ SLOPE

. 20GZ SLOPE

. AT10 OFFSET
. AT20 OFFSET
. AT30 OFFSET
. AT40 OFFSET
. AT50 OFFSET
. AT60 OFFSET
. AT70 OFFSET
. AT80 OFFSET
. AT90 OFFSET
26. AT10 SLOPE

. AT20 SLOPE

. AT30 SLOPE

. AT40 SLOPE

. AT50 SLOPE

. AT60 SLOPE
AT70 SLOPE

. AT80 SLOPE

O NN

PO MO MO MO RO RO m— e e e e e e
NEWUN OV hWN— OO

34, AT90 SLOPE —12
35. unused 0
36. unused 0
37. unused 0
38. unused 0
39. ADC GAIN LO —33 -
40. ADC GAIN HI —28
41. MAX SWEEP RATE 600
42. ADC OFFSET —36
43. AM OFFSET 0
44, LVL DAC OFF; INT 33
45. LVL DAC OFF; EXT 2
46. LVL DAC GAIN; LO 8
47. LVL DAC GAIN; HI 3
48. LVL DAC GAIN; EXT 26
49. PWR SWP GAIN 1
50. YTM BX GAIN 1 890
51. YTM BX GAIN 2 791
52. YTM BX GAIN 3 1030
53. YTM BX GAIN 4 990
54. STOP LIMIT 20000
55. START LIMIT 10
56. PRESET OPTION 0
57. HPIB ADDRESS 531
58. RETRACE DWELL 0
59. ATTEN CONFIG 20980
60. CONFIGURATION 23
61. SERIAL # 9999
62. ATI10SLP 20GZ 4
63. AT20 SLP 20GZ 5
64. AT30SLP 20GZ 5
65. AT40 SLP 20GZ 8
66. ATS0 SLP 20GZ 9

Procedure for manually entering calibration data into the HP 8340A:
1.  Push the following sequence of KEYS:

Instrument Preset SHIFT MHz | 2 Hz SHIFT KHz 2 2 Hz
2. Note the Entry Display will indicate the Calibration Constant number and value.
3. Enter viathe KEY BOARD or DATA KNOB the correct value for the first Calibration Constant indicated in the

display.

« Terminate KEYBOARD entries with the Hz key >
4. Go to the next Calibration Constant by pushing the UP step key. The next constant can then be entered. Do not
enter the “CHECKSUM?” Constant. (This is computed automatically)
5. The Step Keys can be used to move from one Calibration Constant to another to either check them or to correct

them.

8340A CALIBRATION CONSTANTS

. YTM TC GAIN

. YTM TC BKP GAIN
. YTM TC BKP FREQ
. Ol MODEL

. unused

. LOCKWORD

. LOCKWORD ENABLE
. unused

. unused

. unused

. unused

. unused

. unused

. unused

. unused

. unused

. unused

. unused

. unused

. unused

. unused

. unused

. MODEL #

. CHECKSUM

8340AREV 08 JAN 85

18
1024
1024
1024
1024

25
1000

175

50

YTM OFFSET 4

YTM TC OFFSET

NO OO OO OO0 OO ODODODODOODODOO O =

6. After all entries have been made, check that all numbers are correct by using the step keys to review and verify

them.

7. Allowinstrument to warm up for 1/2 hour and make sure that nothing is connected to the Stop Sweep connector
on the rear panel. Push SHIFT PEAK to perform an Automatic Tracking Calibration. This step may modify
the “YTM GAIN n” & “YTM BX GAIN n” consts. :

8. The CALIBRATION data should be permanently stored in the Non Volatile Protected Memory by pushing the
following key sequence: SHIFT MHz 14 Hz SHIFT KHz 5349 Hz PRESET.

. AT60 SLP 20GZ
. AT70 SLP 20GZ
. AT80 SLP 20GZ
. AT90 SLP 20GZ
. YTM OFFSET 1
. YTM OFFSET 2
. YTM OFFSET 3

8-20
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Table 8A-3. Calibration Constants (1 of 7)

Name Function Range

No. (Counts) Significance
1 DWELL TIME Defines time to wait after phase lock at 0-500 0.2 ms/count
beginning of sweep and at bandcross.
2 YTM BX DLY 2 -Compensates for YTM Delay in Band 2 0-131 2.4 MHz/ms/count
after bandcross from Band 1 to Band 2.
3 YTM BX DLY 3 Compensates for YTM Delay in Band 3 0-131 2.4 MHz/ms/count
after bandcross from Band 2 to Band 3.
4 YTM BX DLY 4 Compensates for YTM Delay in Band 4 0-131 2.4 MHz/ms/count
after bandcross from Band 3 to Band 4.
5 YTM DLY | Compensates for YTM Delay in Band 0-131 2.4 MHz/ms/count
1. '
6 YTM DLY 2 Compensates for YTM Delay in Band 2 0-131 2.4 MHz/ms/count
for single band sweeps or multi-band
sweeps that begin in Band 2.
7 YTM DLY 3 Compensates for YTM Delay in Band 3 0-131 2.4 MHz/ms/count
for single band sweeps or multi-band
sweeps that begin in Band 3.
8 YTM DLY 4 Compensates for YTM Delay in Band 4 0-131 2.4 MHz/ms/count
for single band sweep.
9 YTM GAIN 1 Adjusts Band 1 in YTM slow speed 0-2040 —4% - +4% of
tracking. YTM Frequency
10 YTM GAIN 2 Adjusts Band 2 YTM slow speed 0-2040 —2% - +2% of
tracking,. YTM Frequency
11 YTM GAIN 3 Adjusts Band 3 YTM slow speed 0-2040 —1.33%- +1.33%
tracking. of YTM Frequency
12 YTM GAIN 4 Adjusts Band 4 YTM slow speed 0-2040 —1% - +1% of
tracking YTM Frequency
13 LO SLOPE * Slope compensation for RF power in 0-255 0.005 dB/GHz/count
Band 0.
14 HI SLOPE Slope compensation for RF power from 0-255 0.005 dB/GHz/count
2.310 9.0 GHz.
15 9 GZ SLOPE Slope compensation for RF power from 0-255 0.0025 dB/GHz/count
9.0 to 20.0 GHz.
16 20 GZ SLOPE Slope compensation for RF power from 0-255 0.01 dB/GHz/count
20.0 to 26.5 GHz.
17 ATI0 OFFSET Offset compensation for RF power at 10 —200 - 0.05 dB/count
dB attenuator setting from 0.01 to 26.5 +200
GHz.

Scans by HBO9HCA and HB9FSX

8-21




Model 8340A - Service

Table 8A-3. Calibration Constants (2 of 7)

: Range -
No. Name Function (Counts) Significance
18 AT20 OFFSET Offset compensation for RF power at 20 —200 - 0.05 dB/count
dB attenuator setting from 0.01 to 26.5 +200
GHz.
'1 9 AT30 OFFSET Offset compensation for RF power at 30 —200 - 0.05 dB/count
dB attenuator setting from 0.01 to 26.5 +200
GHz.
20 AT40 OFFSET Offset compensation for RF power at 40 —200 - 0.05 dB/count
dB attenuator setting from 0.01 to 26.5 +200
GHz. :
21 ATS50 OFFSET Offset compensation for RF power at 50 —200 - 0.05 dB/count
dB attenuator setting from 0.01 to 26.5 +200
. GHz.
22 AT60 OFFSET Offset compensation for RF power at 60 —200 - 0.05 dB/count
dB attenuator setting from 0.01 to 26.5 +200
GHz.
23 AT70 OFFSET Offset compensation for RF power at 70 —200 - 0.05 dB/count
_dB attenuator setting from 0.01 to 26.5 +200
GHz.
24 AT80 OFFSET Offset compensation for RF power at 80 —200 0.05 dB/count
dB attenuator setting from 0.01 to 26.5 +200
GHz.
25 AT90 OFFSET Offset compensation for RF power at 90 —200 0.05 dB/count
dB attenuator setting from 0.01 to 26.5 +200
GHz.
26 ATI10 SLOPE Sloper compensation for RF power at 10 —255- 0.005 dB/GHz/count
dB attenuator setting from 2.3 to 20.0 +255
GHz.
27 AT20 SLOPE Slope compensation for RF power at 20 —255 - 0.005 dB/GHz/count
: dB attenuator setting from 2.3 to 20.0 +255
GHz.
28 AT30 SLOPE Slope compensation for RF power at 30 —255 - 0.005 dB/GHz/count
dB attenuator setting from 2.3 to 20.0 +255
GHz.
29 AT40 SLOPE Slope compensation for RF power at 40 —255 - 0.005 dB/GHz/count
dB attenuator setting from 2.3 to 20.0 +255
GHz.
30 ATS50 SLOPE Slope compensation for RF POWER at —255- 0.005 dB/GHz/count
50 dB attenuator setting from 2.3 to +255
20.0 GHz.
8-22
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Table 8A-3. Calibration Constants (3 of 7)

. Range .
No. Name Function (Counts) Significance
31 AT60 SLOPE Slope compensation for RF power at 60 —255- 0.005 dB/GHz/count
dB attenuator setting from 2.3 to 20.0 +255
. GHz.
32 AT70 SLOPE Slope compensation for RF power at 70 —255 - 0.005 dB/GHz/count
dB attenuator setting from 2.3 to 20.0 +255 )
GHz.
33 AT80 SLOPE Slope compensation for RF power at 80 —255- 0.005 dB/GHz/count
dB attenuator setting from 2.3 to 20 +255
GHz. :
34 AT90 SLOPE Slope compensation for RF power at 90 —255- 0.005 dB/GHz/count
dB attenuator setting from 2.3 to 20 +255
GHz.
35 UNUSED
36 UNUSED
37 UNUSED
38 UNUSED
39 ADC GAIN LO Adjusts front panel dBm display —100- —10% - +10%
accuracy from .01 to 2.3 GHz. +100
40 ADC GAIN HI Adjusts front panel dBm display —100 - —10% - +10%
accuracy from 2.3 to 26.5 GHz. +100
41 MAX SWEEP RATE | Sets the maximum sweep rate in the 1-1000 1 MHz/ms/count
AUTO sweeptime mode.
42 ADC OFFSET Adjusts front panel dBm display. —100 - 0.05 dB/count
+100
43 AM OFFSET Modulation level offset for output —100 - 0.05 dB/count
power accuracy in AM mode. +100
44 |LVL DAC OFF; INT | Offsets level DAC A27U14 for internal —100 - 0.05 dB/count
leveling operation. +100
45 LVL DAC OFF; EXT | Offsets level DAC A27U14 for external —100 - 0.05 dB/count
leveling operation. +100
46 |LVL DAC GAIN; LO | Adjusts gain of level DAC for internal —100 - 1% of ALC power
leveling operation in Band 0. +100 (in dBm)/count
47 |LVL DAC GAIN; HI | Adjust gain of level DAC for internal —100 - —10.0% - +10.0%
leveling operation in Bands 1-4. +100
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Table 8A-3. Calibration Constants (4 of 7)

Name Function Range

No. (Counts) Significance

48 JLVLDACGAIN;EXT | Adjusts gain of level DAC for external —100 - —10.0% - +10.0%
leveling operation. +100

49 PWR SWP Adjust gain of power sweep DAC —100 - —10.0% - +10.0%
A27U24 during power sweep operation. +100

50 YTM BX GAIN 1 Adjusts YTM slow speed tracking for 0-2040 —4% - +4%
sweeps which cross from Band 0 to YTM Frequency
Band 1.

51 YTM BX GAIN 2 Adjusts YTM slow speed tracking for 0-2040 —2%-+2
sweeps which cross from Band 1 to of YTM Frequency
Band 2.

52 YTM BX GAIN 3 Adjusts YTM slow speed tracking for 0-2040 —1.33% - +1.33%
sweeps which cross from Band 2 to of YTM Frequency
Band 3. '

53 YTM BX GAIN 4 Adjusts YTM slow speed tracking for 0-2040 —1% - +1% of
sweeps which cross from Band 3 to YTM Frequency
Band 4.

54 STOP LIMIT Sets maximum allowable stop 11-26,000 1 MHz/count
frequency.

55 START LIMIT Sets minimum allowable start 10-(STOP 1 MHz/count
frequency. LIMIT —1)

56 PRESET OPTION Selects instrument’s operating
conditions.
Bits O through 7 - Selects power level 0-110 0dBm- —110dBm
after [INSTR PRESET].
Bit 10 - PMI Network Analyzer retrace 0/1024 Disabled/Enabled
compatibility.
Bit 12 - CIIL compatibility (if option is 074096 Disabled/Enabled
installed) .

57 HBIB ADDRESS Selects instrument’s operating
conditions.
Bits 0 through 4 - selects HP-IB address. 00 -30 Instrument’s

HP-IB Address
Bit 5 - allows or disallows the HP-IB 0/32 Allowed/Disallowed
address to be changed after entering a ’
[SHIFT] [LOCAL]
Bit 6 - allows or disallows the [SHIFT] 0/64 Allowed/Disallowed
[SAVE] function.
Bit 7 - allows or disallows the [SHIFT] 0/128 Allowed/Disallowed
[RECALL] function.
8-24
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Table 8A-3. Calibration Constants (5 of 7)

No.

Range

Name Function (Counts)

Significance

58
59

60

61

62

63

RETRACE DWELL | Required for Integra Filter operation. 0-20
ATTEN CONFIG Selects Attenuator operating conditions.

Bits O through 9 - selects attenuator 0-1020
switch threshold.

A 0 entry sets the attenuator switch
threshold at —14.95 dBm (i.e., in
coupled mode, the ALC will go as low
as —14.95 dBm. At —15.0 dBm, the
ALC is set to —5 dBm and the
attenuator switches in 10 dB of
attenuation). A 1020 entry sets the
attenuator switch threshold at —4.75.

Bit 10 - Must be set to 1. This allows 1024
attenuator to be operated over 90 dB.

Bit 12 - Selects attenuator Installed or 0/4096
not installed.

Bit 13 - Must be set to zero. 0

Bit 14 - Selects version of A26 Linear 0/16,384
Modulator Assembly Installed. O selects
P/N 08340-60021, 1 selects P/N
08340-60156.

Bit 15 - Must be set to 0. This selects 0
how attenuator is programmed.

CONFIGURATION | Selects instrument options
Bit O - Must be set to zero 0

Bit 1 - Without or With Option 001 or 0/2
005 (No attenuator option).

Bit 2 - Without or With Option 004 or 0/4
005 (Rear panel option).

Bit 13 - Without or With C75 Special. 0/8192

SERIAL # Storage location for serial number of —
HP 8340A.

ATI10 SLP 20GZ Slope compensation for RF power at 10 —255-
dB attenuator setting from 20 to 26.5 +255
GHz.

AT20 SLP 20GZ Slope compensation for RF power at 20 —255-
dB attenuator setting from 20.0 to 26.5 +255
GHz.

10 ms/count

0.05 dB/5 counts

90 dB operation

Installed/
Not Installed

08340-60021/
08340-60156

Attenuator
Programming

Without/With

Without/With

Without/With

0.01 dB/GHz/
count

0.01 dB/GHz/
count
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Table 8A-3. Calibration Constants (6 of 7)

Range

No. Name Function (Counts) Significance

64 AT30 SLP 20GZ Slope compensation for RF power at 30 —255- 0.01 dB/GHz/
dB attenuator setting from 20.0 to 26.5 +255 count
GHz.

65 AT40 SLP 20GZ Slope compensation for RF power at 40 —255 - 0.01 dB/GHz/
dB attenuator setting from 20.0 to 26.5 +255 count
GHz.

66 ATS50 SLP 20GZ Slope compensation for RF power at 50 —255 - 0.01 dB/GHz/
dB attenuator setting from 20.0 to 26.5 +255 count
GHz. :

67 AT60 SLP 20GZ Slope compensation for RF power at 60 —255 - 0.01 dB/GHz/
dB attenuator setting from 20.0 to 26.5 +255 count
GHz. ‘

68 AT70 SLP 20GZ Slope compensation for RF power at 70 —255 0.01 dB/GHz/

dB attenuator setting from 20.0 to 26.5 +255 count
GHz.

69 AT80 SLP 20GZ Slope compensation for RF power at 80 —255 - 0.01 dB/GHz/
dB attenuator setting from 20.0 to 26.5 +255 count
GHz.

70 AT90 SLP 20GZ Slope compensation for RF power at 90 — 255- 0.01 dB/GHz/
dB attenuator setting from 20.0 to 26.5 +255 count
GHz.

71 YTM OFFSET 1 UNUSED

72 YTM OFFSET 2 UNUSED

73 YTM OFFSET 3 UNUSED

74 YTM OFFSET 4 UNUSED

75 YTM TC GAIN UNUSED

76 YTM TC OFFSET UNUSED

77 YTM TC UNUSED

BKP GAIN _
178 YTM TC UNUSED
BKP FREQ

79 OI MODEL Specifies instrument model number 0-2 0=_8340A
outputted when HP-IB “OI” command 1=8341A
received. 2=8340A-H02

80 UNUSED

81 LOCKWORD Defines password required to access —32,768 -
calibration constants. +32,767

8-26
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Table 8A-3. Calibration Constants (7 of 7)

. Range -
No. Name Function (Counts) Significance
82 LOCKWORD Enables lockword function which is 0/—23,875 Disabled/
ENABLE used to allow access to calibration Enabled
constants only upon input of the correct
password (lockword).
83 UNUSED
84 UNUSED
85 UNUSED
86 UNUSED
87 UNUSED
88 UNUSED
89 UNUSED
90 UNUSED
91 UNUSED
92 UNUSED
93 UNUSED
94 UNUSED
95 UNUSED
96 UNUSED
97 UNUSED
98 MODEL # Instrument model number. _ 0,1,99 0=28340A
1=8341A
99=8340A-HO2
99 CHECKSUM Serves as check point for Cal Constant — —
Accuracy. The sum of Cal Constants 1
through 98 is calculated, the sum is
complemented, and the result is stored
as the CHECKSUM,.,
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TROUBLESHOOTING AIDS

INTRODUCTION
This section contains descriptions of the major HP 8340A troubleshooting aids.
SELF TEST

Self Test verifies the operation of the A60 Processor. It also verifies that address and data
information can be transmitted accurately over the Instrument Address Bus and Instrument
Data Bus. Refer to the ’OVERALL INSTRUMENT TROUBLESHOOTING” section for complete
information.

DIGITAL SIGNATURE ANALYSIS (DSA)

DSA information, instructions, and signatures are provided for the A60 Processor and various
front panel assemblies. This information may be found in the troubleshooting sections fér each
of those assemblies. Refer to the appropriate functional group and troubleshooting procedure.

PHASE-LOCK INDICATION LEDS

Three green LEDS in the HP 8340A indicate when a phase-lock condition exists for three phase-
lock loops. Each LED is lit when its specific loop is phase-locked. The LEDS and phase-lock
loops are as follows:

1. A37DSI-PLLI
2. A39DSI-PLL3
3. ASODS1-YO

POWER SUPPLY INDICATION LEDS

Several yellow LEDS indicate when the power supplies are at their required voltage. Each LED is
lit when its specific power supply is up. The LEDS and power supplies are as follows:

A35DS1 - +22V
A52DSI - +5.2V
A52DS2 - +20V
AS2DS3 - +12V
AS3DSI1 - —=5.2V
AS53DS2 - —40V
AS53DS3 - — 10V
A56DS1 - —15V

Three red LEDS indicate when voltage is present on the A19 Capacitor Assembly, when the HP
8340A is in shutdown due to over temperature, and when the AC mains is connected. The LEDS
are lit when the respective condition exists. The LEDS and conditions are as follows:

PN RPN =

1. A19DSI - voltage present on A19 Capacitor Assembly
2. AS52DS4 - HP 8340A in overtemp condition
3. A62DSI - AC mains connected

DIRECT I/O ADDRESSING
Refer to the DIRECT I/O ADDRESSING description on the following pages.
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DIRECT I/O ADDRESSING
Introduction

Direct I/O Addressing is a tool that allows the user to directly access HP 8340A input and output
devices from the front panel. It allows the user to exercise these devices and thus verify their
operation.

Direct I/O Addressing may only be used when the HP 8340A self'test passes (CHECK LED Iand
II off, see Controller functional group for more information) and the front panel (or HP-IB) is
operational. It should be used when the troubleshooting has progressed to the point where the
signal path has been determined and a specific I/O device needs to be checked to verify it is or is
not the cause of the failure. The required equipment is:

* DVM

* Logic Probe

* Extender Boards
% Jumper Wires

1/O Device Description

Input devices are used to place data on the data bus for use by the processor. These devices
consist of the HP-IB Interface and input registers/buffers. To test theses devices using Direct I/O
Addressing, a known input must be placed on the device’s input and a “read” command
executed to cause the data to be placed on the data bus and then displayed in the front panel
ENTRY DISPLAY.

Output devices are used to accept data transmitted by the processor on the data bus and then
translate and transmit the data in a form required for use in other parts of the instrument. These
devices consist of DACs, 3 to 8 decoders, output registers, and flip-flops. To test these devices
using Direct I/O Addressing, a known input must be transmited on the data bus by means ofa
“write” command and the output of the device probed by a logic probe or DVM to verify that the
signal was accepted and re-transmitted properly.

Table 8A-4 gives a listing of all the input and output devices that can be accessed by Direct I/O
Addressing. The first two columns define the address (Channel/Subchannel) of the I/O Strobe
that must be generated to cause the device to be read from or written to. The third column gives
the strobe’s mnemonic and the fourth column gives the IC from which the strobe is generated.
The fifth and sixth columns define the IC that is being accessed (destination of the strobe) and
what type of device it is. The final column defines if Direct I/O Addressing can be used for
troubleshooting the specific device or ifa different troubleshooting section should be referenced.
Cross-referencing from an assembly schematic to this table should be done using the I/O Strobe
address shown on the schematic. It will be shown on the schematic as

(x,Ry:)
which corresponds to Channel x, Subchannel y in the table.
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Table 8A-4. 1/O Devices (1 of 3)

1/0 Strobe . From Destination Direct 1/0
Chn Subchn Mnemonlc Ic Ic Type Capability
0 0 LCK2 A59U26 A42U14 Output Yes
0 1 LCK3 A59U26 A43U9 Output Yes
A43U12 Output Yes
0 2 LCK1 A59U26 A42U12 Output Yes
A42U13 Output Yes
0 3 LCK4 A59U26 A36U5 Output Yes
A37U9 Output Yes
A37010 Output Yes
1 0 WSPAT A59U26 | A58U27 Output Yes
A58U29 Output Yes
AS58U31 Output Yes
1 1 WSPTM A59U26 | A58U23  Output Yes
AS58U25 Output Yes
AS58U26 Output Yes
1 2 WRDAC A59U26 A58U4 Output Yes
A58U19 Output Yes
AS58U21 Output Yes
1 3 LRSW A59U26 A59023 Output Yes
2 0 AS5U19 No Connection
2 1 AS59U19 No Connection
2 2 UNASSIGNED
2 3 UNASSIGNED
3 0 TYOKP A59U26 A54U9 Output Yes
3 1 PHASE LOCK A59U26 A59024 Output Yes
CNTRL .
3 2 WPDAC A59U26 A54U11 Output Yes
A54U13 Output Yes
3 3 M/N OSC A59U26 A59U10 Output Yes
CONTROL AS59U17 _ Output Yes
4 0 AS9U12 No Connection
4 1 A59U10 No Connection
4 2 No Connection
4 3 READ STATUS A59U12 A59U18 Input Yes
5 0 STOP PROCESSOR A59U12 A59U4 Output Yes
5 1 WYOKW AS9U12 A54U9 Output Yes
A54U15 Output Yes
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Table 8A-4.  I/O Devices (2 of 3)

1/0 Strobe . From Destination Direct 1/0
Chn Subchn Mnemonic Ic Ic Type Capability
5 2 RESET PWR AS59U12 A59U4 No
FAIL FF
5 3 WCDAC A59U12 A54U16 Output Yes
6 0 LEN 4 A6UI1S A6U16 See A6
Service

6 1 LEN 5 A6U15 A6U6

6 2" LEN 6 A6UI15 A6U13 See A6
A6U18 Service
A6U19

6 3 LEN 7 A6U15 A6UILL "’ See A6
A6UI12 Service

7 UNASSIGNED

8 UNASSIGNED

9 UNASSIGNED

10 0 WMOD A27U27 A26U15 Output Yes

10 1 WLEVEL A27U27 A24U15 Output Yes
A27U13 Output Yes
A27U16 Output Yes

10 2 WBAND A27U27 A27U28 Output Yes
A28U14 Output Yes

10 3 RLEVEL A27U27 A27U11 Output Yes
A27U12 Input Yes
A27U15 Input Yes
A27021 Output Yes

11 0 WLSWP A27U27 A27U23 Output Yes
A27U30 Output Yes

11 1 WSYTMSLP A27U27 A28U15 Output Yes

11 2 UNASSIGNED

11 3 WSYTMCTL A27U27 A28U13 Output Yes

12 0 WRITE RAM A57U28 A570U2 See A57
A57U15 Service
A57U29 Output Yes

12 1 READ STS A57U28 A570U24 Input Yes

12 2 READ RAM A570U28 AS57U8 See A57
A57U16 Service
A57U29 Output Yes
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Table 8A-4. 1/0 Devices (3 of 3)

o | Sebohm Mnemonle i |cDes“na“o¥ype gif:ﬁi'éﬁ
12 3 WRITE ADR 3 A57U28 | AS57U1  Output Yes
A57U10 Output Yes
13 0 TRIGGER SEL A57U28 | AS7UI8  Output Yes
13 I WRITE STROBE A57U28 | A57U25  Output Yes
13 2 MAN DAC A57U28 | A57U9  Output Yes
AS57U17 Output Yes
13 3 WRITE CONTROL | A57U28 | A57U23  Output Yes
14 0 WATNS A27U20 | A27U8  Output Yes
14 1 UNASSIGNED
14 2 WBPIS A27U20 | A27U09  Output Yes
14 3 WBP2S A27U20 | A27U10  Output Yes
15 0 UNASSIGNED
15 1 WADCC A27U20 | A27U029  Output Yes
15 2 UNASSIGNED
15 3 RSTAT A27U20 | A24714  Input Yes
A27U22  TInput Yes
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Implementation
STROBE VERIFICATION

The equipment that is required for strobe verification is a logic probe. The procedure is as
follows: ,

1. With the HP 8340A switched to STANDBY, place the appropriate assembly on an extender
board. Switch the HP 8340A ON and connect the logic probe to + 5V and ground.

Press [INSTR PRESET] [MANUAL].

3. Press [SHIFT] [GHz] xx [Hz].
This key sequence sets up the I/O Strobe Channel. Enter the desired Channel number where
the xx is located.

4. Press [SHIFT] [MHz] yy [Hz].
This key sequence sets up the I/O Strobe Subchannel. Enter the desired Subchannel number
where the yy is located.

5. Press [SHIFT] [kHz].
This sequence sets up an I/O write and will allow the Strobe to be pulsed.

6. Probe the appropriate IC pin and rotate the RPG. Verify that the probe (Strobe) is pulsing.
OUTPUT REGISTER VERIFICATION

The output registers are the devices which latch the data from the data bus and then transmit it to
other parts of the instrument. No other manipulation is done. The equipment that is required to
test these devices is either a logic probe or a DVM. The procedure is as follows:

1. Verifythe operation of the output régister’s I/O Strobe as described in the strobe verification
procedure.

2. Press [INSTR PRESET] [MANUAL].
Setting the instrument in MANUAL mode prevents the processor from writing data to the
device being tested. This ensures that the data being entered from the front panel is not
changed prior to testing the device.

3. Press [SHIFT] [GHz] xx [Hz].
This key sequence sets up the I/O Strobe Channel. Enter the desired Channel number where
the xx is located.

4. Press [SHIFT] [MHz] yy [Hz].
This key sequence sets up the I/O Strobe Subchannel. Enter the desired Subchannel number
where the yy is located.

5. Press [SHIFT] [kHz].
This key sequence sets up an I/O write and will allow data to be written to the device being
accessed.

NOTE

Steps 6 through 9 assume that the data lines are connected to the
output register in sequence. If this is not the case, ensure adjacent
output pins are not set to the same logic level (refer to Table 8A-5).
If an adjacent pin is high that should be low, subtract the decimal
value of the data line from the number given in Table 8A-5a. If an
adjacent pinis low that should be high, add the decimal value to the
number given in step 6 or 8.

6. Press[2] [1] [8] [4] [5] [Hz].
This key sequence places alternate 1’s and 0’s onto the data bus and causes the data to be
latched into the output register being accessed. Alternating the 1’s and 0’s allows the device
being tested to be checked for highs and lows on the output and also for output pins that may
be shorted together.
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7. Usinga logic probe or DVM, probe the output pins of the device being tested. Verify that the

output pins are set as shown in Table 8A-5b.

Press [—]1[2] [1] [8] [4] [6] [Hz].
This key sequence reverses the state of the output pins set in step 6. This verifies that the pins
can be set to both TTL levels.

9. Usingalogic probe or DVM, probe the output pins of the device being tested. Verify that the
output pins are set as shown in Table 8A-5c.
Table 84-5.  Direct 1/O Data Bit Information
a. Decimal Values for Set Data Bits.
Data Line 15 14 13 12 11 10 9 8
Decimal Value —32768] 16384 [ 8192 4096 2048 1024 512 256
Data Line 7 6 5 4 3 2 1 0
Decimal Value 128 64 32 16 8 4 2 1
b. Bit Configuration for 21845 Entry.
Data Line 15 14 13 12 1110 9 876 543 210
Bit Level 0 1 0 1 0 1 0 101 010 - 101
0 Level Typically <0.3V
1 Level Typically = 3.0V
c. Bit Configuration for —21846 Entry.
Data Line 15 | 141312 | 1110 9 [ 876 543 210
Bit Level 1 0 1 0 I 0 1 010 101 010
0 Level Typically <0.3V
1 Level Typically >3.0V
DAC VERIFICATION

The DACs which can be tested using Direct I/O Addressing are those which have a strobe listed
in Table 8 A-4 and the data bus connected to them. An example of one ofthese DACs is A54U15.
Several other DACs have their data sent from an output register (eg. A54U6). These DACs may
be tested in the same manner as described below but all the addressing and data entry must be to
the output register. The equipment required is a DVM. The procedure is as follows:

1.

Verify the operation of the DAC’s I/O Strobe as described in the strobe verification
procedure.

Press [INSTR PRESET] [MANUAL]. A few of the DACs only operate over a specific
frequency range (eg. A27U10, frequencies >20 GHz). If this is the case for the DAC being
tested, enter the appropriate MANUAL frequency.

Press [SHIFT] [GHz] xx [Hz].
This key sequence sets up the I/O Strobe Subchannel. Enter the desired Subchannel number
where the xx is located.
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4. Press [SHIFT] [MHz] yy [HZz].
This key sequence sets up the I/O Strobe Subchannel. Enter the desired Subchannel number
where the yy is located.

5. Press [SHIFT] [kHz].
This key sequence sets up an I/O write and will allow data to be written to the device being
accessed.

6. Press [0] [Hz].

7. Connect the DVM to the output of the DAC and note the voltage reading. The measured
voltage is the offset voltage associated with the DAC. (For current output DACs, voltage
measurements must be made at the output of the following current to voltage stage.)

8. Enter the decimal value for the least significant data bit of the DAC (see Table 8A-5a) and
press [Hz].

9. Verify that the DVM reading changes (note that the change for the least significant data bit
may be very small).

10. Repeat steps 8 and 9 for each of the data bits to the DAC.
3 TO 8 DECODER VERIFICATION

The 3 to 8 Decoders which may be tested using the following procedure are those which use 3
data bus lines to determine which one of eight output lines is set. These do not include the
decoders which use the address bus to generate I/O Strobes. An example of a 3 to 8 Decoder
which may be tested using the following procedure is A58U31 (see Block E, A58 Sweep
Generator Assembly schematic). Using A58U34 as an example, the procedure for verifying the
operation of a 3 to 8 Decoder is as follows:

1. Verify the operation of the device’s I/O Strobe as described in the strobe verification
procedure.

Press [INSTR PRESET] [MANUAL].

3. Press [SHIFT] [GHz] xx [Hz].
This key sequence sets up the I/O Strobe Channel. Enter the desired Channel number where
the xx is located.

4. Press [SHIFT] [MHz] yy [Hz].
This key sequence sets up the I/O Strobe Subchannel. Enter the desired Subchannel number
where the yy is located.

Press [SHIFT] [kHz] to set up an I/O Write.

6. Verify the operation of the decoder by setting one output line at a time and verifying that the
correct line is set and the other output lines are not. Since A58U34 is an inverting 3 to 8
Decoder, entering a [0] [Hz] from the front panel will set the output pin labeled O (pin 15) low
(<0.3V) and the other output pins will remain high (> 3V). To set the output labeled 1 (pin
14), press [4]1[0]1[9][6] [Hz] (decimal value of data bit 12, see Table 8 A-5a). To set the output
pin labeled 7 (pin 7), press [2] [8] [6] [7] [2] [Hz] (sum of decimal values of set data bits 12,
13, and 14). The other five output lines are set in a similar manner.

INPUT LATCH VERIFICATION

The input latches are devices which receive information and place it on the data bus for use by
the main instrument processor (eg. A59U18). Known data is placed on the input to one of these
latches using jumper wires and an I/O Read is performed to verify that the latch is operating. The
procedure is as follows:

1. Verify the operation of the input latch’s I/O Strobe as described in the strobe verification
procedure.

2. Switch the HP 8340A to STANDBY.
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3. Using the jumper wires, connect + 5V and ground alternately to the input pins of the latch
being tested.

. Verify that the connections were made accurately.
. Switch the HP 8340A on.
. Press [INSTR PRESET] [MANUAL].

. Press [SHIFT] [GHz] xx [Hz].
This key sequence sets up the I/O Strobe Channel. Enter the desired Channel number where
the xx is located.

8. Press [SHIFT] [MHz] yy [Hz].

9. Press [SHIFT] [Hz].
This key sequence generates an I/O Read and causes the data on the input of the latch to be
displayed in the ENTRY DISPLAY.

10. The first number in the ENTRY DISPLAY is the octal equivalent of the data on the Data
Bus. The second number is the decimal equivalent. Using the octal number, verify that the
latch is operating correctly (see Example below).

11. Switchthe HP 8340A to STANDBY. Reverse the + 5V and ground connections on the input
to the device being tested.

12. Repeat steps 4 t'hrough 10.

~N O »n A

Input Latch Verification Example

Assuming that AS9U 18 is the device to be tested (refer to A59 Digital Interface Schematic), the
inputs to the latch would be tied to +5V and ground alternately. The connections would be
made as follows:

Input Pin 8 13 2 11 6 15 17 4
Voltage +5 0 +5 0 +5 0 +5 0
Binary Value 1 0 1 0 1 0 1 0

When an I/O Read is initiated, the data on the input of AS9UIS is transferred to the processor
via the data bus (bits 8 through 15). The processor also reads bits O through 7 and displays the
octal and decimal equivalents of all 16 bits in the ENTRY DISPLAY. To determine if AS9U18
passed the data correctly, the following table would be constructed.

Bit Number 15 14 13 12 11 10 9 876 543 210

Binary Value 1 0 10 1 0 1 0 x x X X X X X X

Since AS9UI18 only sets data bits 8 through 15, bits O through 7 are “don’t care” terms and are
labeled with an x. Bits 8 through 15 are labeled with the binary value that should be set. The
binary number above is not converted to an octal number and compared with the ocatal number
in the ENTRY DISPLAY. The octal numbers that can be constructed are as follows:

1250xx
1251xx
1252xx
1253xx
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Going from left to right, the first three octal digits are determined by bit numbers 9 through 15.
The fourth octal digit is determined by bits 6 through 8 and since bits 6 and 7 are “don’t care™
terms, the fourth digit can range from O through 3. The last two octal digits are labeled as “don’t
care” terms because bits O through 5 are “don’t care” terms. If one of the above octal numbers
did not match the octal number in'the ENTRY DISPLAY, then A5S9U18 would be defective.

If A5S9UI18 passed the above test, the +5V and ground connections to the inputs of A59U18
would be reversed. The connections would be as follows:

Input Pin 8 13 | 2 1 6 15 17 4
Voltage 0 +5 0 +5 0 +5 0 +5
Binary Value 0o | 1 0 1 0 1 0 1

The following table would be constructed:

Bit Number 15 14 13 12 1110 9 876 543 210

Binary Value 0 1 0 1 010 1 x x X X X X X X

The binary number above is converted to an octal number. The possible octal numbers are as
follows:

0524xx
0525xx
0526xx
0527xx

If one of the above octal numbers did not match the octal number in the ENTRY DISPLAY,
then AS9U18 would be defective. If both the previous test and this one passed, then the
operation of A59U18 would be verified.
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FRONT PANEL DIAGNOSTIC FUNCTIONS

The HP 8340A has several self-checking diagnostic routines that can be activated by pressing
keys on the front panel. These diagnostics are summaryized in the following text.

To Test Front Panel
Displays Press [SHIFT] When FAULT Lights
[FREE RUN] Press [SHIFT] [MANUAL]

When UNLK Lights

To Turn OFF any
Diagnostic Press
[SHIFT] [M5]

Figure 8A-5. Front Panel Diagnostics

[SHIFT][MANUAL] (HP-IB: SHS3)activates the FAULT diagnostic routine. When the amber
FAULT annunciator appears in the ENTRY DISPLAY, press [SHIFT][MANUAL] to initiate
the FAULT diagnostic, which will cause “FAULT: CAL KICK ADC PEAK TRK” to appearin
the ENTRY DISPLAY. the flashing cursor indicates which circuit (CALibration constants,
KICK sweep end-points, Analog to Digital Converter, power PEAKing, or TRacKing) is causing
the problem. Refer to Figure 8A-5, “Front Panel Diagnostics.”

[SHIFT] [FREE RUN] (HP-IB SHT1) activates the display self-test diagnostic function. Press
[SHIFT] [FREE RUN], which will cause every segment of every LED in the displays to light,
followed by a marching pattern of every character in the display. Press [SHIFT] [M5] to cancel
this diagnostic routine and to restore the displays to their previous condition.

[SHIFT] [EXT] (HP-IB: SHT3) activates the oscillator diagnostic function. When the red
UNLK annunciator appears in the ENTRY DISPLAY, press [SHIFT] [EXT], which will cause
“OSC: REF M/N HET YO N2 N1” to appear in the ENTRY DISPLAY. The flashing cursor
indicates which oscillator circuit is causing the unlocked condition. Press [SHIFT] [M5] to
cancel this diagnostic function and to return the displays to their previous condition.

M Divisor N Divisor M/N Frequency 20-30 Loop Frequency

r UNLEVELED START 0 CF A sTor OVERMOD ~ REMOTE  SRG  FAULT OVEN  EXTREF  UNLK
rIPOWER dBm || r FREQUEMCY MHz ﬁ r FREQUENCY MHz ﬁ r ENTRY DISPLAY —T

Figure 8A-6. M/N Diagnostics

[SHIFT] [M1] (HP-IB: SHM]) is a service diagnostic that shows from left to right, what the M
divisor, N divisor, M/N frequency, and 20/30loop frequency should be. See Figure 8A-6, “M/N
Diagnostics.”
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Band Number . YO Frequency
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Figure 84-7. YO Diagnostics

[SHIFT] [M2] (HP-IB: SHM2) is a service diagnostic that shows, from left to right, what the
band number and the YIG oscillator (YO) frequency should be. See Figure 8A-7, “YO
Diagnostics.”

PLL #2 Frequency PLL #3 Frequency

LLLLLLLLL VT START w cF A4 sTOP aF o OVERMOD ~ REMOTE  SAD  FAULT OVEN  EXTREF  UNLK

I3
rPOWER dBm (EEEREENPE, FREQUENCY MHz ﬂ r FREQU|NCY MHz j (NSNS ENTRY DISPLAY S S

Figure 84-8. 20-30 Loop Diagnostics

[SHIFT][M3] (HP-IB: SHM3)isaservice diagnostic that shows, from left to right, what the PLL
#2 VCO frequency and the PLL #3 upconverter frequency should be. Refer to Figure 8A-8,
“20-30 Loop Diagnostics.”

[SHIFT] [M4] (HP-IB: SHM4) activates 32 service diagnostic routines which test several of the
DACs and control circuitry on the A27 level control, A28 SYTM driver, AS7 marker bandcross,
and A58 sweep generator. This diagnostic also allows the results of the self-test, run at power on
and after on [INSTR PRESET], to be displayed in the front panel ENTRY DISPLAY. For more
information, refer to the A60 Processor assembly troubleshooting in the Controller Section.

[SHIFT] [M5] (HP-IB: SHMY) turns off any of the above diagnostic routines and restores the
displays to their previous condition.

[SHIFT] [XTAL] (HP-IB: SHAZ2) activates a band crossing diagnostic function. Press [SHIFT]
[XTAL] to enable the diagnostic, then press [SHIFT] [INT], which will cause the HP 8340A to
sweep to the first band crossing point and stop at that point. Press [SHIFT] [INT] again and the
HP 8340A will sweep to the next band crossing point and stop at that point. Continue pressing
[SHIFT] [INT] to single-step through each of the bands. Press [SHIFT] [XTAL] again to cancel
this diagnostic routine.

[SHIFT][INT] (HP-IB: SHAI) allows single-stepping through each frequency band, and is used
with [SHIFT] [XTAL] for a band crossing diagnostic routine. See [SHIFT] [XTAL] for an
explanation of how these two shifted functions interact.

[SHIFT] [RF] (HP-IB: SHRF) disables the ALC (automatic leveling control) to allow direct
control of the linear modulator circuit. This is useful when very narrow pulses are being
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generated in pulse modulation mode. When [SHIFT] [RF] is engaged, there is no limit on the
minimum pulse repetition frequency.

The following message will be displayed in the ENTRY DISPLAY: “POWER SEARCH: X.XX dB”’
(where X.XX is the last-entered value).

To set the power level, place the HP 8340A in CW mode, or in pulse modulation mode with
pulses wider than 2 usec, and use the [STEP] keys, the RPG, or the data entry keypad with the
[dBm] terminator key to enter the power level desired. The POWER dBm display shows the
actual power when the instrument is in CW of pulse modulation mode. The accuracy of the
POWER dBm display is typically the same as when the instrument is leveled. Table 1-1 contains
this information under PULSE MODULATION specifications, ACCURACY OF INTERNALLY
LEVELED RF PULSE Vp (relative to CW mode level). The actual power changes very little as
the pulse width is narrowed, even though the POWER dBm reading drops. Therefore, at very
narrow pulse widths ignore this reading.

[SHIFT] [RF] can also be used as a diagnostic function of the ALC circuits (refer to the ALC loop
description/troubleshooting in the beginning of the RF Section for more information).

[SHIFT] [METER] (HP-IB: SHA3) bypasses the ALC (automatic leveling control) to allow
direct control of the linear modulator circuit, which is useful when very narrow pulses are being
generated in pulse modulation mode. In this. mode there is no limit on the minimum pulse
repetition frequency: Press [SHIFT] [METER], which will cause “ATN: X-xx dB, MOD: x.x
dB” (where x is the last-entered value) to appear in the ENTRY DISPLAY. To set the power,
place the HP 8340A in CW mode, or in pulse modulation mode with pulses wider than 2 psec,
and use the [STEP] keys to set the ATN (attenuator), and the rotary [KNOB] or numerical keys
with [dB(m)] terminator key to set the MOD (linear modulator), as follows: Set MOD entry at 0
dB, increment ATN until the POWER dBm follows: Set MOD entry at 0 dB, increment ATN
until the POWER dBm display shows a level 5 dB to 15 dB higher than the desired output power,
then reduce the power to the desired level by changing the MOD value. The POWER dBm
display shows actual power when the HP 8340A is in CW or wide-pulse pulses modulation
modes; this actual power changes very little as the pulse width is narrowed, even though the
POWER dBm reading drops. Therefore, at this point reduce the pulse width to the desired value
and ignore the POWER dBm display. The ATN and MOD valuesin the ENTRY DISPLAY also
have a limitation: Although the ATN displayed value is always accurate, the MOD becomes

“saturated in the top 10 dB (approximately) of its range at which point no change occurs in the true
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power; consequently, rely on the POWER dBm display for the true power level instead of the
MOD value. [SHIFT] [METER] can also be used as a diagnostic function of the ALC circuits.

[SHIFT] [PEAK] (HP-IB: SHRP) is a more extensive version of peaking: [PEAK], which
requires a fraction of a second to implement, aligns the output filter with a single CW frequency,
while [SHIFT] [PEAK] aligns all of the YTM tracking calibration constants and requires 5-10
seconds to implement. Use [SHIFT] [PEAK] to enhance the power output and spectral purity of
swept modes, and to improve tracking performance (especially in harsh environments having
wide temperature variations). Press [SHIFT] [PEAK], which will cause “AUTO TRACKING”
to appear in the ENTRY DISPLAY; “AUTO TRACKING” will disappear after 5-10 seconds
when the calibration has been completed.

[SHIFT] [PWR SWEEP] (HP-IB: SHPS) decouples the attenuator (ATN) from the automatic
leveling control (ALC), as explained in the preceding function. Recouple the ATN and ALC by
pressing [POWER LEVEL].

[SHIFT] [SLOPE] (HP-IB: SHSL) allows front panel control of the mechanical attenuator
(ATN). Press [SHIFT] [SLOPE], which will cause “ATN: xdB” (where x is the last-entered
value) to appear in the ENTRY DISPLAY. Use the [STEP] keys, or the numerical keys with any
terminator key to change the attenuator value within the range 0 dB to —90 dB in 10 dB steps.
Keyboard entries are automatically rounded to the nearest 10 dB. The clicking sound heard after
each attenuator change is the attenuator pad being mechanically switched into the RF output
path.
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OVERALL INSTRUMENT TROUBLESHOOTING

INTRODUCTION

This section contains information that is critical to the timely repair of the HP 8340A. when a
failure occurs on the HP 8340A, it is important to first verify that the Calibration Constants in
memory are good. Refer to the first page of this Service Introduction for details.

The troubleshooting information presented here is intended to guide the troubleshooter to the
appropriate information in the manual.

Figure 8A-9, Overall Instrument Troubleshooting Diagram, and Figure 8A-10, Front and rear
panel Items, indicate the proper sequence to follow to isolate specific symptoms. Each of these is
described in detail in the following pages. Several categories make reference to Front and rear
panel items shown in the diagram on the facing page.

The descriptions in the following pages are keyed to the numbers in the diagrams.
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Figure 84-9. Overall Instrument Troubleshooting Diagram
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Figure 84-10.  Front and Rear Panel Items

Scans by HBOHCA and HB9FSX

8-43




8-44

Model 8340A - Service

INSTRUMENT PRESET CONDITIONS [INSTR PRESET]
After pressing [INSTR PRESET] the following HP 8340A settings should exist:
“POWER dBm” Display= 0.0 (Factory setting, determined by Cal Constant #56)

“FREQUENCY MHz” Display= 10.000000
“START” annunciator LED lit

“FREQUENCY MHz” Display= 26 500.000000
“STOP” annunciator LED lit

“ENTRY” Display= Blank (off)

“SWEEP” Block= Green LED flashing
“CONT” LED on
“FREE RUN” LED on

“FREQUENCY MARKER” Block= All LED’s off
“INSTRUMENT STATE” Block= All LED’s off
“MODULATION” Block= All LED’s off
“ENTRY” Block= All LED’s off

“LEVELING” Block= “INT” LED on

“RF OUTPUT” Block= “RF” LED on

After an [INSTR PRESET] the RF output should be a swept 10 MHz to 26.5 GHz signal
leveled at 0 dBm.

EXCEPTIONS TO THE ABOVE CONDITIONS

a. Ifthe rear panel INT/EXT REFERENCE switch is in the EXT position, then the EXT
REF annunciator on the ENTRY DISPLAY will be on.

b. By changing calibration constant #56 on the HP 8340A can be set to come up with
various output power levels after an [INSTR PRESET]. Refer to Calibration Constants
in Section VIII for more detailed information.

ALL DEAD

ALL LED’s OFF. If, after [INSTR PRESET], all of the LED’s and annunciators are off,
suspect a power supply problem. Refer to the Power Supply Theory of Operation and
Troubleshooting.

If some of the LED’s that should be on are on and somethat should be on are off, suspect a
problem in the HP 8340A front panel. Refer to the front panel Theory of Operation and
Troubleshooting.

ALL LED’s ON. If, after [INSTR PRESET], all of the LED’s and annunciators are on, suspect
a problem in the instrument processor or memory (Self-Test not running). Refer to Pro-
cessor Theory of Operation and Troubleshooting, in the Controller functional group.

CHARACTER MARCH. If, after an [INSTR PRESET], there is a string of characters marching
across the four display windows, suspect a processor or memory problem.

FAN. The HP 8340A’s cooling fan should be off when the instsrument is in STANDBY and
on when the POWER switch is in the ON position. If the fan will not turn on or off, refer to
the Power Supply Theory of Operation and Troubleshooting.

If the fan is not working when the instrument is on, the temperature inside the HP 8340A
could rise to a point that the power supplies will go into over-temperature mode and shut
down (See overtemp LED, A52DS4).
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4. CHECKLED I AND Il

The two front panel INSTR CHECK LED’s are used to indicate the results of the instrument
Self-Test. A Self-Test is initiated every time the POWER switch is cycled ON or [INSTR
PRESET] is pressed. The Self-Test starts by turning both check LED’s on.

CHECK LED I will be turned off when it is determined that all ROM and RAM are good and
that the microprocessor is working.

CHECK LED II will be turned off when it is determined that the internal I/O Address Bus
and all 16 bits of the I/O Data Bus are good.

If either one or both of the check LED’s remain on, the problem is most likely on the A60
Processor board. Refer to Processor Theory of Operation and Troubleshooting, in the
Controller functional group.

It is possible to have a fault in the instrument that could cause the check LED’s to go out
when they should stay on. The check LED’s can be double checked by examining the LED’s
on the A60 Processor board. If the two INSTR CHECK LED’s go off, all 16 Processor board
LED’s should be off.

5. OVEN ANNUNCIATOR

The front panel OVEN light is used to indicate the status of the internal frequency standard.
When the OVEN light is lit, the frequency is more than 100 Hz away from 10 MHz. The AS51
10 MHz Reference Oscillator has an internal circuit that monitors the temperature of its
internal oven. When this oven temperature is too low the HOVC line is high (> +15V).
When the oven temperature reaches the desired point (the frequency is within 100 Hz of 10
MHz) HOVC goeslow (| +15V). HOVC s sent to the A59 Digital Interface board where the
microprocessor reads it and determines when to turn the light on or off.

The OVEN LED is located on the A2 Display Driver board (Block E). These LED’s are
driven by the A3 Display Processor, Annunciator Latch/Driver.

The LED is turned on by the instrument processor. The processor outputs the appropriate
bits on the Data Bus and then outputs address 15:R0 to latch the data bits.

6. UNLK ANNUNCIATOR

The UNLK light is used to indicate the status of the 6 different internal phase lock loops. If
the UNLK light is on, one or more of the loops is unlocked. Press [SHIFT] [EXT]. The
ENTRY DISPLAY will show the following:

OSC: REF M/N HET YO N2 N1
The name of the loop that is unlocked will be flashing.

REF - Ifthe REF is flashing, refer to the Reference Loop Theory of Operation and
Troubleshooting in the Reference Loop - M/N Loop functional group.

M/N - If the M/N is flashing, refér to the M/N Theory of Operation and Trou-
bleshooting in the Reference Loop - M/N Loop Functional group.

HET - Ifthe HET is flashing, refer to the RF Section (A8 3.7 GHz Oscillator) Theory
of Operation and Troubleshooting.

YO - If the YO is flashing, refer to the YO Loop Theory of Operation and Trou-
bleshooting in the Sweep Generator - YO Loop functional group.

NI - If the N1 if flashing, refer to the 20/30 Loop (PLLI) Theory of Operation and
Troubleshooting.
N2 - If the N2 is flashing, refer to 20/30 Loop (PLL2) Theory of Operation and
Troubleshooting.
8-45
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MULTIPLE LOOPS UNLOCKED

If more than one loop is unlocked at one time it is important to understand how the loops
relate to each other. The REF loop generates reference signals that are required by all other
loops. The YO loop uses signals generated by the M/N loop and the 20/30 loop.

The UNLK LED is located on the A2 Display Driver board (Block E). These LED’s are
driven by the A3 Display Processor, Annunciator Latch/Driver.

The LED is turned on by the instrument processor. The processor detects the unlock
indication from the particular phase lock loop and outputs the appropriate bits on the Data
Bus and then outputs address 15:R0 to latch the data bits.

FAULT ANNUNCIATOR

The FAULT light is used to monitor the status of 5 different internal functions. These
functions are described below. If the FAULT light is on, press [SHIFT] [MANUAL]. The
ENTRY DISPLAY will show the following.

FAULT: CAL KICK ADC PEAK TRK
The name of the function that has a problem will be flashing.

CAL-  This refers to the Calibration Constants stored in RAM on the A60 Processor
board. The Calibration Constants are checked only when an [INSTR PRESET] is
done or at instrument power on. If the CAL light is flashing something has
changed in the Cal Constants. Refer to Calibration Constants in Section VIII
Introduction for more information. If any operation is performed that updates a
Cal Constant, the processor will calculate a new checksum. After the next [INSTR
PRESET] or power on, the FAULT light will be out, but the bad calibration
constant(s) will still be there.

KICK - This refers to the kick pulses used to reset the YO and SYTM. AT end-of-sweep
the YO and SYTM are tuned below their normal start frequencies by a kick pulse
generated on the A54 YO Pretune DAC/Delay Compensation board or the A28
SYTM Driver board. These kick pulseslast a finite period of time. Ifa pulses stays
on longer than it should, the processor will detect it and indicate a KICK FAULT.
Refer to the Sweep Generator - YO Loop Theory of Operation and Troubleshoot-
ing for the A54 Pretune and to the RF Section for the A28 SYTM Driver.

ADC - This refers to a check performed on the ADC circuits. This check is done at
[INSTR PRESET] or power on. Ifthe ADClightisflashing, refer to the RF Section
(A27 Level Control board) Theory of Operation and Troubleshooting.

PEAK - This refers to an HP 8340A function that peaks the RF output power at one

- frequency by fine tuning the SYTM (Tunes the SYTM to the YO frequency). This

fault can only come on if the [PEAK] button is pushed. If the PEAK light is

flashing, something is wrong with the circuitry that peaks the SYTM. Refer to the

RF Section (A28 SYTM Driver board or A27 Level Control board) Theory of
Operation and Troubleshooting.

TRK -  This refers to an HP 8340A function that peaks the RF output power while the
instrument is sweeping. This fault can only occur if [SHIFT] [PEAK] has been
pushed. The TRK light indicates the same things as if PEAK were flashing.

The FAULT LED is located on the A2 Display Driver board (Block E). These LED’s are
driven by the A3 Display Processor, Annunciator Latch/Driver.

The LED is turned on by the instrument processor. The processor detects the error from the
particular circuitry and outputs the appropriate bits on the Data Bus and then outputs
address 15:R0 to latch the data bits.

Scans by HBO9HCA and HB9FSX




8.

10.

Model 8340A - Service

UNLEVELED ANNUNCIATOR

The UNLEVELED light is used to indicate the status of the RF output power. If the
UNLEVELED light is off, the output power is leveled and if the light is on, the power is
unleveled.

a. Make sure that the correct leveling mode is selected. If internal leveling is desired, the
INT light should be on. If external leveling is desired, the XTAL light should be on. If
power meter leveling is desired, the METER light should be on.

b. Thepowerlevel requested should notbe greater than the maximum power specification.
If the instrument is sweeping, make sure that the power requested does not exceed the
maximum power specification for the entire band or bands that are being swept.

c. Ifthe output powerisunleveled at all power levels and all frequencies, suspect a problem
on the A25 ALC Detector board or the A26 Linear Modulator board. Refer to the RF
Section Theory of Operation and Troubleshooting.

d. If the power will level at some frequencies and not others while the instrument is
sweeping, the SYTM may not be tracking correctly. Try AUTO TRACKING. Press
[SHIFT] [PEAK].

e. If the power will level at some CW frequencies and not at others, press [PEAK] to
optimize the SYTM tracking at the frequency of interest.

f. Ifthe power is unleveled in Band 0 (10 MHz to 2.4 GHz) only, suspect a problem in the
switching circuits on the A25 ALC Detector board or the A26 Linear Modulator board,
the A12 Band O Splitter/Detector or the associated microcircuits. Refer to the RF Section
Theory of Operation and Troubleshooting.

g. Ifthe poweris unleveled in Bands 1-4 (2.3 GHz to 26.5 GHz) only, suspect a problem in
the switching circuits on the A25 ALC Detector board or A26 Linear Modulator board,
or the A1l Band 1-4 Detector and the associated microcircuits. Refer to the RF Section
Theory of Operation and Troubleshooting.

NOTE

Refer to the ALC Loop Overview in volume |, Section lll, and the
ALC description in the RF Section for more detailed information on
troubleshooting unleveled power.

. OVERMOD ANNUNCIATOR

The OVERMOD light is turned on by the instrument processor only when AM is selected
and when MOD LVL (See A26 Linear Modulator, Overmodulation/Unleveled Detectors)
exceeds a given limit. Refer to the RF Section Theory of Operation and Troubleshooting.

The OVERMOD LEDislocated onthe A2 Display Driver‘board (Block E). These LED’s are
driven by the A3 Display Processor, Annunciator Latch/Driver.

The LED is turned on by the instrument processor. The processor outputs the appropriate
bits on the Data Bus and then outputs address 15:R3 to latch the data bits.

SRQ ANNUNCIATOR

The SRQ (Service ReQuest) light should be on only during remote operation and when the
instrument processor sets SRQ (to the processor) true.

Referto Section IV, HP-IB Operation and Verification Program to read the HP 8340A Status
Bytes.

Also, refer to the A60 Processor, HP-IB Interface Troubleshooting in the Controller func-
tional group.
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The SRQ LED islocated on the A2 Display Driver board (Block E). These LED’s are driven
by the A3 Display Processor, Annunciator Latch/Driver.

The -LED is turned on by the instrument processor. The processor outputs the appropriate
bits on the Data Bus and then outputs address 15:R3 to latch the data bits.

11. UPPER KEYBOARD
12. LOWER KEYBOARDS

Refer to front panel Theory of Operation and Troubleshooting.
13. DISPLAYS

Refer to front panel Theory of Operation and Troubleshooting.
14. FREQUENCY

If the UNLK annunciator is not on and the frequency of the RF output signal is incorrect,
refer to Section IV Performance Test, Frequency Range and CW Mode Accuracy. This test
checks all of the divider bits that program the various phase lock loops. The test will indicate
which phase lock loop is causing the problem and which bit(s) is incorrect. Then refer to the
Theory of Operation and Troubleshooting for the appropriate phase lock loop.

15. POWER

The RF output should meet the specifications for maximum leveled power, power accuracy,
and flatness.

For problems related to maximum leveled power, refer to UNLEVELED ANNUNCIATOR
(number 8).

For problems related to flatness, consider the following:

The flatness adjustments in Section V improve overall flatness by varying the offset and
slope correction factors. If the frequency response has large perturbations, the problem is
most likely in the associated RF path. Refer to the RF Section block diagram. By
observing if the problem is in Band 0 only, Band 1-4 only, or both Band 0 and Band 1-4,
part of the RF circuitry may be eliminated.

If the RF power level is low at 10 MHz and increases with frequency, suspect the RF
output connector. This connector contains a series capacitor that could exhibit this
symptom. To verify that the problem is the RF connector, first remove the front panel -
rear panel functional group, Figure 8H-4. Then, disconnect the SMA cable from the RF
connector, and remove the RF connector. Measure the power level at the cable.

CAUTION

Extreme care should be taken when disconnecting or connecting
the SMA cables from a mating 3.5 mm connector (RF Attenuator).
The SMA cable center conductor must align with the 3.5 mm con-
nector center conductor. If there is any axial force on the cable
when disconnecting the SMA fitting, the 3.5 mm connector center
conductor may be damaged. Remove any axial force on the cable
by disconnecting the end of the cable that does not mate witha 3.5
mm connector first or by removing the mounting screws of the
device having 3.5 mm connectors (A10 Direction Coupler).

For problems related to accuracy, consider the following:
NOTE

Option 001 and 005 instruments are not equipped with a step
attenuator.
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Flatness is adjusted and tested with the RF output power at 0 dBm (RF Attenuator at 0 dB
and ALC at 0 dBm). The frequency response will normally remain the same over the ALC
range. For accuracy problems within the ALC range, referto the ALCadjustmentsin Section
V and, if necessary, to the RF Section ALC Loop Theory of Operation and Troubleshooting.

If accuracy is within specifications over the ALC range and is out of specifications below the
ALC range, the problem is most likely associated with the RF attenuator. Note that the RF
attenuator is outside of the ALC Loop. The instrument processor programs the RF
attenuator, but there is no way for the processor to know if the attenuator actually stepped
properly. If the power level is off by a factor of 10 dB, the attenuator may not be responding
properly. Select a CW frequency, set the power level to 0 dBm, press [SHIFT] [PWR SWP].
The Entry Display should indicate:

ATN: —00 dB, ALC: 0.00 dBm

Using the step keys step the RF attenuator (and RF power output) to —90 dB. The attenuator
should ““click” at each step and the RF power should decrease in 10 dB steps. If the attenuator
does not perform properly, refer to the RF Section overall block diagram. Determine if the
correct programming bits are being applied to the RF attenuator (See RF Attenuator truth
table on the A24 Attenuator Driver/SRD Bias assembly, schematic diagram, located in the
RF Section) or if the RF attenuator itself is not responding properly.

There is an offset and slope calibration constant correction factor for each RF attenuator step
from 10 to 90 dB. These correction values are generated in the automated RF Attenuator
Calibration Test program. A hard copy of values generated at the last calibration should be
located inside the instrument (Remove the top cover - see pocket along left side rail). Check
the calibration constants in HP 8340A memory against the hardcopy values. Restore the
correct values if necessary. Refer to Section VIII Calibration Constants for more informa-
tion.

Ifthe attenuator is operating properly and the calibration constants are correct, check the RF
connections from the A10 Directional Coupler to the RF attenuator and then measure the
power accuracy at the attenuator output.

SWEEP

For sweep problems, refer to the Sweep Generator - YO Loop functional group, Sweep
Generator Troubleshooting. The following information may be used to further define the
symptom.

Itisassumed that the instrument works properly in CW mode (no UNLK indication). Press
[INSTR PRESET] and check for the following sweep indications:

1. Check front panel SWEEP LED. The LED should be blinking.

The sweep LED is turned on at the start of sweep, turned off at each bandcross, and at
end-of-sweep. The LED is controlled by LSPLD (Low Sweep LeD), see A58 Sweep
Generator board Block P. The sweep LED is turned on when HSP (High Start Sweep)
from AS57 Block M is high, LRSP (Low Reset Sweep) from A59 Block G is low, and LBX
(Low Bandcross) A58 Block U and A57 Block F is high.

The sweep LED is turned off if HSP is low, at end-of-sweep if LRSP is low, and at
bandcrossings if LBX is low.

2. Check front and/or rear panel SWEEP OUT signal.

The SWEEP OUTPUTS come from the A57 Marker/Bandcross board Block H and are
generated from the MKR RMP A58 Block K. For a detailed description of the SWEEP
GENERATOR/YO LOOP Theory Of Operation under Multiband Sweeps.

If the sweep out waveform is normal, the Ramp Generator on the A58 board is working,
the WSPTM (Write Sweep TiMe) strobe (A59 Block A) is being generated, and LRESET
(Low Reset) A58 Block P is OK.
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3. Check rear panel 1V/GHz waveform.

The 1V/GHzsignal comes from the A28 SYTM DRIVER board Block F and is generated
by the PRETUNE signal (A54 Block C TP3). The PRETUNE signal is generated from
VSWP (A58 Block N).

If the rear panel 1V/GHz signal is normal, VSWP and PRETUNE are OK.
NOTE
For sweep widths <500 kHz (20/30 sweeps), the 1V/GHz is fixed.

17. SPECTRAL PURITY
18. SPURIOUS RESPONSES

Normally spurious responses fall under the general category of spectral purity. However, in
this instance we will consider spectral purity to be a phase noise problem and spurious
responses to be discrete.

Phase Noise
It is assumed that the HP 8340A failed the Single Sideband Phase Noise test, Section IV,
paragraph 4-17.

1. Ifthe HP 8340A failed the test at offset frequencies less than 300 Hz, the problem is most
likely the 100 MHz Reference section. Refer to the Reference Loop - M/N Loop. Replace
the 400 MHz input to A31 M/N Phase Detector (J1) using a very stable source such as an
HP 8662A. Be sure to use the 8662A Frequency Standard as the HP 8340A Frequency
Standard EXT input. Repeat the failing test. If the HP 8340A now passes the test, the
problem is in the HP 8340A Reference Loop.

2. Ifthe HP 8340A failed the phase noise test at offset frequencies from 300 Hz to 50 kHz,
the problem is most likely the M/N Loop. Replace the Reference Loop 400 MHz input to
the M/N Loop as described in step 1 above.

If the HP 8340A continues to fail the phase noise test, the problem is in the M/N or YO
Loop. An external source could be used to replace the M/N input to the YO Loop, but the
phase noise of the external source would have to be much better than the HP 8340A
phase noise to eliminate the YO Loop.

3. Ifthe HP 8340A failed the phase noise test at onsét frequencies greater than S0 kHz, the
problem is most likely the YO Loop.

Spurious Responses

It is assumed that the HP 8340A failed the Spurious Response test, Section IV, paragraph
4-15 or 4-16.

Spurious responses can be divided into several categories:
Harmonics/Sub-harmonics
Line Related Side Bands
Squegging
Synthesized
HARMONICS/SUB-HARMONICS

The HP 8340A is essentially three instruments in one. The instrument can function as a
heterodyning (Band 0) source, an unmodified YIG oscillator source (Band 1), and a synthe-
sized source (Bands 2-4). In Band 0 (10 MHz to 2.3 GHz) the 2.3 to 7.0 GHz YO output is
mixed with a fixed 3.7 GHz oscillator to produce the RF frequency. In Band 1-4 the YO
output is used directly or multiplied (by the band number) to produce the RF frequency.
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In Bands 1-4 the SYTM is designed to pass only the RF output frequency and reject all other
frequencies. In Band 0, the output of the Band 0 mixer passes directly through the SYTM.

To troubleshoot for harmonics and sub-harmonics in Band 0 (10 MHz to 2.3 GHz), refer to
the RF Block Diagram and troubleshoot the Band 0 circuitry using a spectrum analyzer.

For Bands 1-4 the SYTM is designed to pass only the fundamental or desired harmonic of the
YO. If the instrument does not meet its harmonic/sub-harmonic specification, suspect the
SYTM.

LINE RELATED SIDEBANDS

Line related spurs are normally caused by magnetic radiation from the power transformer
being coupled into the M/N Loop, the Reference Oscillator, or the SYTM.

The amplitude of any line related spur coupled into the M/N Loop will be greater at 6.9 GHz
(maximum M/N Loop frequency). The amplitude of any line related spur coupled into the
SYTM will be greater at 2.3 GHz (minimum SYTM drive current).

" An increase in line voltage or the line voltage selector PC board installed incorrectly may
increase the radiation and thus the spur amplitude. -

Check the waveform on the unregulated power supplies. These supplies have full-wave
bridge rectifiers. If one diode is open, the supply will operate similar to a half-wave rectifier.
The output of the regulated supplies may be normal. However, the transformer current will
be unbalanced and the magnetic radiation may increase.

Magnetic radiation coupled into the M/N Loop can sometimes be reduced by replacing
A29U1 (The amplifier limiter on the Reference Phase Detector board).

SQUEGGING (Band 1-4 only)

Observe the spurious response on a spectrum analyzer while changing the HP 8340A output
power level. If the frequency of the spur changes with power level, suspect squegging. Refer
to the SRD Bias adjustments in Section V.

SYNTHESIZED SPURS
NOTE

The screws on the 20/30 and M/N section covers must be tight to
obtain proper shielding.

Explanation of synthesized spurs - A frequency synthesizer like the HP 8340A has several
internal oscillators that are used to generate the desired output frequency. All of the output
frequencies that are possible can be described by the following equation:

Fout = kI*F1 + k2*F2 + k3*F3 ............

where k1, k2, and k3 are integers (positive or negative) and F1, F2, and F3 are the frequencies
of the internal oscillators. Since F1, F2, and F3 are phase locked to the internal reference (10
MHz standard) they will be related to the reference frequency by:

Fl = Ref*Il/J1 F2 = Ref*12/J2 F3 = Ref*13/J3

where the I’s and J’s are integers. The combination of all these shows the relationship of the
output frequency to the reference frequency:

Fout = Ref* (k1*I1/J1 + k2*12/J2 + k3*I3/J3...)

The intended output frequency is the result of only one set of integers in the above equation.
Spurs are possible at all other choices of integers. These choices are normally eliminated
through careful use of filtering, attention to signal levels, shielding, etc.
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The key is to treat the spurs as FAMILIES of spurs. A spur family is characterized by having
the same mixing path through the instrument. For example, if it can be determined that the
5th harmonic ofthe M/N VCO is mixing with the 9th harmonic of the 20/30 output, then the
location of the spur can be predicted as the 20/30 frequency is changed. Also more spurs in
this family can be hypothesized such as the 9th 20/30 harmonic with the 6th M/N harmonic.
The common thread between all of these is that somehow the M/N VCO is allowed to mix
with the 20/30 to cause a spur.

The spurs normally show up as phase modulations of the YO frequency. As the spur
frequency is changed (by changing the carrier frequency), its amplitude will remain constant
as long as the offset from carrier remains less than the YO Loop bandwidth (50 kHz). Beyond
the YO Loop bandwidth, the amplitude decreases until the spur is gone.

These spurs are called CROSSING SPURS, and are possible whenever the harmonic
frequencies of any two oscillators are equal (5th harmonic of 20 MHz = 4th harmonic of 25
MHz). A characteristic of crossing spurs is that the offset of the spur from the carrier changes
as the carrier is moved; therefore, there is some frequency that the offset must be zero
(Assuming the sources of the spurs can be tuned to this frequency). This frequency is called
the CROSSING FREQUENCY of the spur. The ratio of the change in spur offset to the
change in carrier frequency is called the ORDER.

Names can be assigned to the different spur families such as: type A, B, Cl, C2, C3, etc. Each
of these have a set of defining conditions to determine the crossing frequencies.

Type B, crossing frequency whenever:
10*¥F1f/10 = I or FIf = 1
where F1f = 20/30 loop output frequency
ORDER of the spur = 10

This type iscaused by the 20/30 mixing with the Ith harmonic of |0 MHz in the Reference
Phase Detector.

Type Cl and C3 are both due to the 20/30 output and its harmonics mixing with the M/N
VCO.

Given:
Fmn = M/N Output freuency = 200 — 10*M/N (MHz)
FIf = 20/30 Output Frequency = 20 to 30 (MHz)
M, N are the divider numbers for the M/N Loop
I, J, K are integers
then the conditions for the two spurs are:

Type Cl, crossing frequency whenever:
Fmn/FIf = 20 * (20-M/N)/I
ORDER of spur = 1/2

This type can be caused by several factors. Some possibilities are, the A48 Sampler board
70 MHz Low Pass Filter, or the A46 Low Pass Filter Assembly.
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Type C3, crossing frequency when:
Fmn/Flm = 20*I + J/(2*¥K)
or
Fl1f = 20 * K * (20-M/N)/20*T + J
ORDER of spur = 20*I + J/(2*K)

This type is caused by the Ith harmonic ofthe PLL1 VCO sampled by the Kth harmonic of
the M/N VCO.

For any CW frequency, selecting the appropriate SHIFT functions will display the M/N
frequency, 20/30 frequency and YO frequency. A synthesized spurious response must be a
function of these signals. As mentioned above, the elimination of these spurs is primarily a
design considseration; however, any coupling from one signal path into another may result
in a spurious response (i.e., loose connectors, poor shielding, cable routing, etc.).

Band O spurs are caused by mixing products in the Band 0 mixer. These are not crossing
spurs because they are not YO Loop sidebands. Instead, they are added to the output as part
of the down-conversion process. The YO output should mix with the 3.7 GHz oscillator
output and produce a single mixer output at Fyo - 3.7 GHz. However, harmonics of both
oscillators are present, or are generated in the mixer. These mix to form spurs on the output.

Troubleshooting synthesized spurs - One way to eliminate various RF pathsis to determine
the YO frequency at which the spur occurs, then select a CW frequency in both Band 0 and
Band 1 that uses the YO frequency. Ifthe spur occurs only in Band 0, troubleshoot the Band 0
RF path. If the spur occurs in Band 1, troubleshoot the Band 1-4 RF path.

Change the CW frequency such that the M/N output remains constant and only the 20/30
output changes. Determine the order of the spur (i.e., Ratio of YO frequency change to spur
frequency change). If the spur is a crossing spur at some point the spur will be on top of the
YO frequency and at some point (50 kHz away from the YO frequency) the spur amplitude
will decrease. If the spur is a crossing spur, refer to the appropriate spur family type above.

It may help determine which internal frequency source(s) is generating the spur by:

Change the CW frequency while monitoring the SHIFT function diagnostics, looking for
a sudden change in spur frequency and/or amplitude. For example, press [SHIFT] [M1]
then change the CW frequency. Look for a correlation between any sudden change in spur
frequency and/or amplitude with a change in M/N output frequency or 20/30 output
frequency. Ifa sudden change in the spur occurs at the same time the M/N or 20/30 makes
a large change, the internal frequency source that changed is probably one of the signals
that is generating the spur.

Ifthe 20/301oop is suspected, press [SHIFT] [M3] to display the PLL2 VCO frequency and
PLL3 Up Converter frequency and repeat the above test.

NOTE

For more information on the diagnostic modes, refer to the Fre-
quency Range and CW Mode Accuracy test in Section IV.

I/0 CONNECTORS

To determine source or destination of input or output connector signals, refer to the Front
and rear panel section wiring diagrams. For troubleshooting, refer to the source or destina-
tion assembly Theory of Operation and Troubleshooting.

REMOTE OPERATION

Section IV contains an HP 8340A HP-IB Operation Verification Programming Listing. This
program will verify the ability of the HP 8340A to respond to a remote input (complete HP-
IB handshake).
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The program will test each data bit and read the HP 8340A Status bytes.

If the HP 8340A' exhibits a problem while running this test, refer to the A60 Processor
Troubleshooting in the Controller functional group.

Ifa problem is not observed while running this program and the HP 8340A does not respond
properly to other remote commands, refer to the computer documentation to read the
computer HP-IB I/O card status. By outputting the I/O card status, the source of the problem
may be determined.
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REPAIR PROCEDURES

INTRODUCTION

This section contains important information concerning the repair of this instrument. Other
important information is contained in the ”POWER SUPPLY - FAN” and the ’RF SECTION”
portions of the manual concerning the repair of these assemblies.

This section contains procedures in which one must handle
assemblies that contain static sensitive components. Handle any
printed circuit board by the edges and never touch finger contacts.
Service this instrument only at a work station that is equipped with
an anti-static surface. Any persons working on this instrument
should wear a grounding strap that provides a path to ground of no
less than 1 Megohms and no more than 2.5 Megohms. All anti-static
safeguards must conform to state and federal safety standards
and statutes.

The thermal connection between two of the instrument heat sinks
and the components mounted to them is the dominant factor in the
component’s long term reliability. Be sure to properly apply ther-
mal compound (HP Part Number 6040-0454 CDO0) when installing or
replacing any of these parts. Refer to the POWER SUPPLY - FAN
functional group for thermal compound application procedure.

Use only oil based thermal compound. The use of silicone based
thermal compount may cause serious reliability problems. Silicone
based oil migrates to pass element sockets, switch contacts, or
printed circuit board edge connectors. The compound then tends
to raise contact resistance or electrically isolate the contacts.
Silicone based thermal compounds disperse into the air and
deposit themselves anywhere in the instrument. Applying this
material to a warm component (e.g. a heat sink or pass element)
increases the rate of dispersion.

Use only Rosin Mildly Activated solder when repairing a PC Board.
Rosin Activated solder may cause reliability problems if used.

Never clean solder flux from a PC Board after replacing a compo-
nent! This may cause serious reliability problems. The solder flux
that remains on the PC Board is composed of activator that is
completely encapsulated by rosin. When this flux is ‘‘cleaned’ off,
the rosin and the activator separate and are smeared all over the
PC Board. They also flow under the edge of PC Board traces (all
traces have undercuts along their edges from the etching pro-
cess). Once under the edge of a trace the material collects
moisture. The dissimilar metals that make up the tracereact to the
clorides in the activator and begin to migrate, disolving the trace.
The activator will also create an electrical path from one trace to
another. This allows metal migration between the two traces. As
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more metal migrates the impedance between the traces
decreases, allowing metal to migrate faster. This process con-
tinues until a short develops. The later process is known as den-
drite growth. Dendrites form a fern-like pattern of metal growth that
is visible between the traces.

Use only solder stations equipped with a grounded tip as well as
low static de-soldering aids. When removing a motherboard con-
nector it is recommended that in order to avoid the unnecessary
cost and down time causesd by damaged motherboard pads, a
specialized solder removal tool should be used. The Ungar HOT
VAC or equivalent device is recommended. Figure 8A-2 lists rec-
ommended soldering equipment and supplies.

Cleaning P.C. Board fingers by any other method than the one
described below may cause serious reliability problems. NEVER
clean fingers with any kind of eraser. NEVER use tap water in the
cleaning solution described below. Tap water contains chlorine.
Chloride contamination from tap water, salt (from skin contact), or
any other source may cause serious reliability problems (dendrite
growth, trace damage, see the preceding warning). Always wear a
ground strap when handling any internal HP 8340A component or
assembly. Always hold printed circuit boards by the edges.

PRINTED CIRCUIT BOARD FINGER CLEANING PROCEDURE

Mix one part deionized water with two parts isopropyl alcohol. Apply this solution to a clean,
lint free, cloth (HP Part Number 9310-0039 CD3). Rub the fingers carefully and then dry with a
clean part of the cloth.

MODULE EXCHANGE PROGRAM

Table 6-1 (in Volume 2, Section VI Replaceable Parts) lists assemblies within the instrument
that may be replaced on an exchange basis, thus affording a considerable cost saving. Exchange,
factory-repaired and tested assemblies are available only on a trade-in basis; therefore, the
defective assemblies must be returned for credit. For this reason, assemblies required for spare
parts stock must be ordered by the new assembly part number.

Table 84-6. Omitted
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The module exchange program described here is a fast, efficient, economical
method of keeping your Hewlett-Packard instrument in service.

Locate defective module
using troubleshooting pro-
cedures and service sheets
in this manual.

Is a replacement module
on hand?

NO

Order restored-exchange
module from HP. Refer to
the replaceable parts sec-
tion for part numbers.

Swap replacement module
and defective module.

Return defective module to
HP.

*HP pays postage on boxes mailed

in U.S.A.

YES

Install the replacement
module. Keep the de-
fective module for re-
turn to HP.

Order restored-exchange
module from HP. Refer
to the replaceable parts
section for part
numbers.

Put restored-exchange
module in spares stock

Return defective mod-
ule to HP.

Restored-exchange modules are
shipped individually in boxes like
this. In addition to the circuit module,
the box contains:
Exchange assembly failure report
Return address label

Open box carefully - it will be used to
return defective module to HP.
Complete failure report. Place it and
defective module in box. Be sure to
remove enclosed return address
label.

Seal box with tape. Inside U.S.A.*,
stick preprinted return address label
over label already on box, and return
box to HP. Outside U.S.A, do not use
address label: instead address box to
the nearest HP office.

Figure 8A-11.

Module Exchange Program Instructions
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AFTER SERVICE SAFETY CHECKS

Visually inspect the interior of the instrument for any signs of abnormal internally generated
heat, such as discolored printed circuit boards or components, damaged insulation, or evidence
of arcing. Determine and remedy the cause of any such condition.

Using a suitable ohmmeter, check the resistance from the instrument enclosure to the ground
pin on the power cord plug. The reading must be less than one ohm. Flex the power cord while
making this measurement to determine whether intermittent discontinuities exist.

Check the resistance from the instrument enclosure to the line and neutral (tied together) with
the line switch on the ac mains disconnected. The minimum acceptable resistance is 2 meg-
ohms. If the instrument does not pass either of the above tests, do not connect the instrument
to the ac mains. Troubleshoot the source of the problem at once.

Check the line fuse to verify that a correctly rated fuse is installed. Make sure the line module’s
line voltage selector pc board is set to the correct voltage.

AIR FILTER REPLACEMENT

CAUTION

The following procedure must be performed periodically to retain
the safety features which have been designed into the instrument.

The air filter (HP Part Number 08340-00018 for pkg of 10), attached to the cooling fan assembly
(rear panel), will require periodic replacement. Due to the variety of environmental conditions,
the interval between replacement cannot be estimated. These filters are inexpensive, and do not
lend themselves to cleaning. Filter replacement is therefore most cost-effective. Replace as
follows: .

1. Disconnect the line power cord.
2. Remove four screws holding the air filter housing to the rear panel.

3. Replace the filter and reassemble.
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R, L, C

P/0

] &0 x

o
[p———]

o s S

-

Resistance is in ohms,
inductance is in micro-
henries, capacitance is
in microfarads, unless
otherwise noted.

Part of.

Indicates a factory sel-
ected component.

Panel Control.
Screwdriver adjustment.

Encloses front panel
designation.

Encloses rear panel
designation.

Circuit assembly border-
line.

Other assembly border-
line.

Heavy line with arrows
indicates path and dir-
ection of main signal.

Indicates path and dir-
ection of main feed-
back.

Earth ground symbol.
Assembly ground. May
be accompanied by a
number or letter to spec-
ify a particular ground.

Chassis ground.

Represents n number
of transmission paths.

Test Point: Terminal
provided for test probe.

Constant Current
Source

BASIC COMPONENT SYMBOLOGY

-

——

A

PO BODY ¢ @

Pin Edge Connector
output of PC board.
Indicates wire or cable
color code. Color code
same as resistor color
code. First number
indicates base color,
second and third
numbers indicate
colored stripes.

Indicates shielding con-
ductor for cables.

Indicates a plug-in
connection.

Indicates a soldered or
mechanical connection.

Connection symbol in-
dicating a male con-
nection.

Connection symbol in-
dicating a female con-
nection.

Resistor.

Resistor (Temperature
Sensitive)

Variable Resistor.
General purpose diode.

Step recovery diode.

Schottky diode.
Breakdown Diode: Zener
Light-Emitting Diode.

SCR (Silicon Controlled
Rectifier).

Ferrite Bead

f o006

FET: Field Effect Tran-
sistor (N-channel).

FET: Field Effect Tran-
sistor-Guarded gate- (N
channel).

Dual Transistor.

Transistor NPN

Transistor PNP

Electrolytic Capacitor.

Toroid: Magnetic core
inductor.

Operational Amplifier.

Fuse

Pushbutton Switch.

Toggle Switch.

Thermal Switch.

Summing Point.

Oscillator;
RPG (Rotary Pulse
Generator).

Fan, Motor.

Toroidal Transformer

Feedthrough

Figure 84-12.  Schematic Diagram Notes (1 of 2)
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LOGIC SYMBOLOGY

Amplifier/Buffer
Schmitt Trigger
AND

OR

Exclusive OR
Encoder, Decoder

Edge sensitive

Non Retriggerable
Monostable Multivibrator

Retriggerable
Monostable Multivibrator

S

BCD Binary Coded Decimal

CTR  Counter where n = number of
bits in counter

DAC Digital-to-Analog Converter
FF Flip-Flop
1/0 Input/Output

j 8 - AND Gate B\K, NOR Gate {>w Inverter

ORG Exclusive OR Gat Negati bol. Line i
j}} ate B xclusive ate 5 egation symbol. Line is

oO— active low.
E)» NAND Gate {\ Buffer/Amplifier »—% Indicated edge-sensitive
input,
$ Wired OR
FUNCTION LABEL ABBREVIATIONS
Adder Open Collector LED Light-Emitting Diode

MUX Multiplexer

RAM Random-Access Memory

REG Register

ROM Read Only Memory

RPG Rotary Pulse Generator
3-ST 3 State

H PRl Highest Priority Encoder

SREG n where n = number of bits

AN SW  Analog Switch shifted
LINE LABEL ABBREVIATIONS

C Control MSB Most Significant Bit T Trigger Input (Monostable)
D Data or Delay Input (Flip-Flop) NC No Connection WR “Write
<4 Direction a Output +1 Count Up
EN Enable , 3-State Enable Input a Not Q Complement of Q -1 Count Down
G Gating Input R Reset or Clear Input
LSB Least Significant Bit RD Read

S Set Input

v 3 State Output

Figure 84-12. Schematic Diagram Notes (2 of 2)
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