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WARRANTY

This Hewlett-Packard product is warranted against defects in materials and workmanship for
a period of one year from date of shipment. During the warranty period, Hewlett-Packard
Company will, at its option, either repair or replace products which prove to be defective.

For warranty service or repair, this product must be returned to a service facility designated
by HP. Buyer shall prepay shipping charges to HP and HP shall pay shipping charges to
return the product to Buyer. However, Buyer shall pay all shipping charges, duties, and taxes
for products returned to HP from another country.

HP warranis that its software and firmware designated by HP for use with an instrument
will execute its programming instructions when properly installed on that instrument. HP
does not warrant that the operation of the instrument, or software, or firmware will be
uninterrupted or error free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate
maintenance by Buyer, Buyer-supplied software or interfacing, unauthorized medification or
misuse, operation outside of the environment specifications for the products, or improper site
preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURFOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE
REMEDIES. HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL
INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT,
TORT, OR ANY OTHER LEGAL THEORY.

CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the
time of shipment from the factory. Hewlelt-Packard further certifies thai its calibration -
measurements are traceable to the United States National Bureau of Standards, to the
ertent allowed by the Bureau’s calibration facility and to the calibration facilities of other
International Standards Organization members.
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ASSISTANCE

FProduct maintenance agreements and other customer assistance agreements are available for
Hewlett- Packard products.

For any assistance, contact your Hewlett-Packard Sales and Service Office. Addresses are
provided at the back of this manual.

NOTICE

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

Hewlett-Packard shali not be liable for errors contained herein or for incidental or
consequential damages in connection with the furnishing, performance or use of this material.

This document contains proprietary information which is protected by copyright. All rights
are teserved. No part of this document may be photocopied or reproduced without the prior
written consent of Hewlett-Packard Ltd.



WARNING

READ THE FOLLOWING NOTES BEFORE INSTALLING OR SERVICING ANY
INSTRUMENT,

1. IF THIS INSTRUMENT 1S TO BE ENERGISED VIA AN AUTO-TRANSFORMER
MAKE SURE THAT THE COMMON TERMINAL OF THE AUTO-TRANSFORMER IS
CONNECTED TO THE NEUTRAL POLE OF THE POWER SOURCE.

2. THE INSTRUMENT MUST ONLY BE USED WITH THE MAINS CABLE PROVIDED.
I¥ THIS IS NOT SUITABLE, CONTACT YOUR NEAREST HP SERVICE OFFICE.
THE MAINS PLUG SHALL ONLY BE INSERTED IN A SOCKET OUTLET
PROVIDED WITH A PROTECTIVE EARTH CONTACT. THE PROTECTIVE
ACTION MUST NOT BE NEGATED BY THE USE OF AN EXTENSION CORD
(POWER CABLE) WITHOUT A PROTECTIVE CONDUCTOR (GROUNDING).

3. BEFORE SWITCHING ON THIS INSTRUMENT:

a. Make sure the instrument input voltage selector is set to the voltage of the power
source.

b. Ensure that all devices connected to this instrument are connected to the protective
{earth) ground.

c. Ensure that the line power (inains) plug is connected to a three-conductor line
power outlet that has a protective (earth} ground. (Grounding one conductor of a
two-conductor outlet is not sufficient).

d. Check correct type and rating of the instrument fuse(s}.
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General Information

Documentation Description

The following manuals are provided with the HP 716003 Series Error Performance Analyzer
and Pattern Generator Systems.

Operating Manual

This manual gives information on how to operate the Error Performance Analyzer System and
Pattern Generator Systems. (Part number 71600-90004).

installation and Verification Manual

Topics covered by this manual include installation, specifications, verification of instrument
operation, and troubleshooting techniques. (Part number 71600-90005}.

Programming Manual
Provides information to operate the HP 71600B Series Systems remotely. (Part number
71600-90006)

Service Manual

Provides information on how to troubleshoot and repair an HP 71600B Error Performance
Analyzer system. (Part number 71600-90009)

HP 70004A Graphics Display

Operating Manual (Part number 70004-90031)
Tnstallation and Verification Manual {(Part number 70004-90005)

HP 70001A Mainframe
Installation and Verification Manual (Part number 70001-90021)
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How To Use This Manual

Introduction

This manual comprises seven self contained chapters providing the information necessary fo
calibrate and repair the HP 71600B Series Error Performance Analyzer and Pattern Generator
Systems.

The following paragraphs describe each of the chapters and appendixes in this Service Mannal.
Read through these paragraphs to acquaint yourself with the organization of the manual prior
to calibrating or tepairing an HP 716008 Series System.

Chapter 1;: General Information

This chapter describes the various instruments/modules in the system and lists the

documentation provided with each system.

Chapter 2: Installation

This chapter enables you to install your system ready for use.

Chapter 3: Performance Tests

This chapter contains procedures to test the electrical performance of the pattern generator
and error detector to the specifications listed in chapter 3 of the HP 716008 Installation
manual.

Chapter 4: Adjustments

This chapter contains all the information required to adjust variable components in order to

return the instrument to its peak operating capabilities when repairs have been made.

Chapter 5: General Troubleshooting

This chapter provides troubleshooting information to enable system faults to be identified
down to element level (whether the pattern generator or error detector is at fault).

Chapter 6: Repair

This chapter provides information on how to order and replace faulty assemblies.

Chapter 7: Theory of Operation

This chapter provides a general description of the operation of both pattern generator and
error detector.

Appendixes

Appendix A provides a list and description of MMS errors.
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Specification

Instrument specifications are listed in section 3 of the HP 71600B Installation and Verification
manual. These specifications are the performance standards or limits against which the HP
716008 is tested.

Safety Considerations

This product is a Safety Class 1 instrament {provided with a protective earth terminal).
The instrument and manual should be reviewed for safety markings and instructions before
operation. Also read the Warning page at the front of this manual.

refer to the instrument Service Manual to protect the instrument from damage.

Protective Earth Ground : Indicates protective earth ground terminal of the ac
power source on the instrument. All exposed metal surfaces on the instrument
must connect to a protective earth ground terminal.

/_}.7 - l Frame or Chassis Terminal : This symbol identifies a terminal that is normally
il common {0 all exposed metal surfaces on the instrument.

i} Refer To Service Manual : This symbol on the instrument means the user must
r—a

Warning THE WARNING SIGN DENOTES A HAZARD TO THE OPERATOR. IT CALLS
ATTENTION TO A PROCEDURE, PRACTICE, OR THE LIKE, WHICH IF NOT
w CORRECTLY PERFORMED OR ADHERED TO, COULD RESULT IN INJURY OR

LOSS OF LIFE. DO NOT PROCEED BEYOND A WARNING SiGN UNTIL THE
INDICATED CONDITIONS ARE FULLY UNDERSTOOD AND MET.

Caution The CAUTION sign denotes a hazard to the instrument. It calls attention
~ to an operating or maintenance procedure, practice, or the like, which if not
# correctly performed or adhered to, could result in damage to or destruction of

part or all of the instrument. Do not proceed beyond a CAUTION sign until
the indicated conditions are fully understood and met.

Instruments Covered by Manual

Attached to the instrument is a serial number plate. This serial number is in the form
XXXXUXXXXX. It is in two parts; the first four digits and the letter are the serial prefix and
the last five are the suffix. The prefix is the same for all identical instruments, it changes only
when a change is made to the instrument. The suffix however, is assigned sequentially and is
different for each instrument. The contents of this manual apply to instruments with the serial
rumber prefix(es) listed under SERIAL NUMBERS on the title page.
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HP 71600B Series of Error Performance Analyzers and Pattern
Generators

introduction

The HP 716008 Series modular 3 Gbit Error Performance Analyzer and Pattern (Generator
offers a new, flexible approach to high speed testing.

Two modular measurement products are offered:

The HP 71603B provides complete solutions for error performance analysis to 3 Gbit/s.
The HP 71604B is a high-performance pattern generator operating to 3 Gbit/s.

Both products include the HP 70004A color display and the HP 70001A mainframe.

The differences in the products are shown in the following table.

Error Performance Analyzers Pattern Generators
HP 71603B 100 Mbit/s to 3 Gbit/s| HP 71604B 100 Mbit/s to 3 Gbit/s
Color Display HP 70004A HP 700044
Mainfraime HP TO001A HP 700CG1A
Pattern Generator Module HP 70841B HP 70841B
Error Detector Module HP 70842B -
Clock Source Module HP 70311A HP 70311A

Both HP 716008 Series products can be adapted by, for example, adding extra modules. A
test solution can also be built which includes modules in almost any combination.
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General Information

Remote Control

HP-IB interface and Capability:

Operates according to JEEE standard 488.1 and 488.2, 1987. Also conforms, where
appropriate, to the Standard Commands for Programmable Instruments (SCPI) standard
1990.0

Capability:
SH1,AH1, T6, TEOQ, L4, LEO, SR1, RL1, PPO, DC1, DT0, C1, C2, C3, C28.

Modes:

Addressable or Controller.

Addressable:

An external Controller has access to all the current results, status and alarms and can control
all module functions except HP-IB, HP-MSIB addresses and power switch. An HP 716008
Series System cannot be configured as a Controller over HP-IB by a Controller.

Coniroller:

The HP 70842RB error detector module can print results using an external printer over HP-IB
without an external Controiler.

Power Requirements

Voltage Range:
Selectable 100, 120, 220 and 240 V ac (£10%) nominal.

Frequency Range:
44 to 66 Hz and 400 Hz nominal.

Power Consumption:

HP 71604B or HP 71603B: 1000 VA max.
All module power requirements are supplied by the mainframe or display.

Environmental

Operating Temperature Range:
(°C to 45°C.
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Storage Temperature Range:

-40°:C to +65°:C.

Humidity:

Operation 15% to 95% relative humidity at 40°C, non-condensing.

EMC:

Conducted and Radiated interference is in compliance with CISPR Pub 11, FTZ 526/1979,
and MIL-STD 461B RE02/part 7.

Noise:

LpA < 70 4B LpA < 70dB
operator position am Arbeitsplatz
normal operation Normaler Betrieb

per 150 7779 nach DIN 45635 T. 19

Calibration Interval:

Recommended one year.

Options

Option 100: Delete P 70311A or HP 70312A clock source module

Option 200: Delete HP 15680A RF accessory kit.

Option 910: One additional set of Operating, Verification and Installation manuals.
Option 808: 484 mm (19 in) rack mount kit for equipment without front handles fitted.
Option 913: 484 mm {19 in) rack mount kit for equipment with front handles fitted.

Option +W30: Two years additional hardware support beyond the standard one year
warranty.

Ordering Information

For advice on how to order individual instruments, modules, accessories or manuals refer to
the HP 716008 Series Technical Data Sheet (HP Part number 5091-2911E).

1-6 General Information



Instrument and Module Descriptions

Introduction

An explanation is given here of the mainframe, display and modules that comprise an HP
71600B Series Error Performance Analyzer or Pattern Generator system. For detailed
information on the HP 70001A mainframe and HP 70004A display refer to the Operating
manuals provided with these instruments. The instruments and modules are described
individually, rather than as part of a system.

HP 70001A Mainframe

[[ Lt SPECTRUM ANALYZER | HP 70000 SYSTEM }
"y
- !’ LNE @ o e P4 vous e {7 {7} cument £ e HP 7O003A MANFRAME {1 ||

Description

The HP 70000 Modular Measurement System mainframe provides the structural environment
for plug-in instrument modules along with cooling, power, and digital communication bus
interface. It is compatible with 1/8, 1/4, 3/8 and 1/2 width modules and has a maximum
capacity of eight one-section (1/8 width) modules. Rack compatibility is provided and
benchtop use is facilitated with integral bails and optional handles.

Two digital control buses are provided: HP-IB for remote operation in automatic test
applications, and a new high performance bus called (Module System Interface Bus) for
intermodule communication. The mainframe has good EMC performance (MIL-STD 461B)
and has been designed to withstand the rigors of tough, industrial environments. It provides a
solid, reliable base around which error performance analyzer systems may be easily configured.

General Information 1-7



HP 70004A Graphics Display

0 AO0000
i

DB
I 9@
@ E =
GlalolaEiin

Description

The HP 70004A display provides a graphic display and menu-driven interface for the HP
70000 Modular Measurement System. The display section of the HP 70004 A fulfills the same
function as the HP T0206A system graphics display or the HP 70205A graphics display
module. The mainframe section of the dispiay also provides the structural environment for
plug-in instrument modules along with cooling, power, and digital communication interface
buses.

The display shows system configuration information, measurement results, text, graphics,
and built-in trace in up to 16 simultaneous colors (selectable from a palette of 4096 colors)
at a resolution of 1024 horizontal by 400 vertical pixels. Menu keys are used to establish an
interactive front panel for any modular instrument. A 7.5 inch diagonal display screen, menu
keys, data and control keys, and a digital knob assist system operation. The display may be
stacked or racked with the HP 70001A system mainframe or located remotely away from the
rest of the system.

The displays mainframe can accommodate 1/8, 1/4, 3/8, and 1/2 width modules, and has a
maximum capacity of four 1/8width modules. Standard rack compatibility is provided, and
bench-top use is enabled with retracting bails and built-in handles.

The HP-MSIB supports high-speed digital communications between modules within the
display and instruments connected to the external HP-MSIB loop.

Every module in the display has access to the standard Hewlett-Packard Interface Bus
(HP-IB). This bus provides a path of communication among controllers, other HP-1B
instruments, and individual modules. The ac power input is switchable between several
ranges.

m 87-132V ac, 47-66 Hz
m 174-264 Vac, 47-66 Hz
m 87-132 'V ac, 356-444 Tz
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The display power supply processes the ac line power to produce regulated 40 kHz ac power
for the modales, 5V dc¢ for the HP-MSIB, dc power for the cooling fan, and a TTL-compatible
line synchronization signal.

A fan provides cooling for both the display and up to four 1/8-width modules.

Note: The memory card shipped with the HP 70004A display can not be used with the HP
71600 Series Error Performance Analyzer or Pattern Generator systems.
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HP 70841B Pattern Generator

HF 708418 PATTERN GENERATOR
RANGE 0.%.3 Obit/e
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Description

The HP 70841B pattern generator module in Hewlett-Packard’s Modular Measurement
System (MMS) occupies a 4/8 module slot and has eight Input/Output ports, six on the front
panel and two on the rear panel. A floppy disc drive enables the user to store user defined
patterns up to 4 Mbits in length.

Specifications

The following gives an abbreviated version of pattern generator module specifications; refer to
the HP 716008 Series Installation and Verification manual for detailed specifications.
Operating Frequency Range

HP 70841B: 100Mbit/s to 3 Gbit/s

Paiterns

The following test patterns are provided:

PRBS Test Patterns:

2311, polynomial D314 D?84+1=0, inverted.

2231, polynomial D#+ D'¥4 1=0, inverted (as in CCITT Rec 0.151).
2151, polynomial D4+ D4 1=0, inverted (as in CCITT Rec 0.151).
2101, polynomial D%+ D7+ 1=0, inverted.

27.1, polynomial D7+ D8+ 120, inverted.
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Zero Substitution/Variabie Mark Density Test Patterns
m 8192 bits, based on 2'%.1 PRBS;

m 2048 bits, based on 2'1-1 PRBS;

m 1024 bits, based on 2'°-1 PRBS;

® 128 bits, based on 27-1 PRBS;

Zero Substitution

Zeros can be substituted for data to extend the longest run of zeros in the above patterns.
The longest run can be extended to the pattern length, minus one. The bit after the
substituted zeros is set to 1.

Variable Mark Density
The ratio of 1s to total bits in the above patterns can be set to 1/8,1/4, 1/2, 3/4 and 7/8.

Word Test Patterns

Variable length user patterns from 1 to 4194304 bits are provided.
Resolution from:

1 to 32 kbits in 1-bit steps.

32 kbits to 64 kbits in 2 bit steps

64 kbits to 128 kbits in 4 bit steps

128 kbits 16 256 kbits in 8 bit steps

256 kbits to 512 kbits in 16 bit steps

512 kbits to 1 Mbits in 32 bit steps

1 Mbits to 2 Mbits in 64 bit steps

2 Mbits to 4 Mbits in 128 bit steps

Pattern Stores
Four internal user pattern stores capable of holding up to 8192 bits, and eight disc pattern
stores capable of storing up to 4 Mbits of data are provided.

Alternating Word Test Patterns

Alternate between two user-programmable 16-bit words under the control of the rear-panel
Auxiliary input; changeover is synchronous with the end of the word.

Alternate Patterns

Switch between two patterns (A and B) with the switch occurring at the end of a patfern.
There are two modes of operation as follows:

m Switch between two data patterns {A and B), for example from (A to B} or (B to A).

» Enable a single insertion of a number of instances of pattern B to be cutput. The number
of B instances is equal to the smallest integral multiple of the pattern length, that divides
exactly by 128,
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Patterns A and B must be as follows:
s The same length.
m 1 bit to 2 Mbits in length.

Resolution

1 bit to 16 kbits in 1 bit steps

16 kbits to 32 khits in 2 bit steps

32 kbits to 64 kbits in 4 bit steps

64 kbits to 128 kbits in 8 bit steps
128 kbits to 256 kbits in 16 bit steps
256 kbits to 512 kbits in 32 bit steps
512 kbits to 1 Mbits in 64 Dhif steps
1 Mbits to 2 Mbits in 128 bit steps

Add Errors

Single errors or fixed error rates from one error in 10% bits to one error in 102 bits may be
added to the data. External errors may be input to the data via the rear panel ERROR
INJECT port.

Error Inject

The rear panel ERROR INJECT input adds a single error to the data output for each rising
edge (TTL levels) at the input.

Trigger Pulse

When a pure PRBS is selected (21), the TRIGGER OUTPUT produces a pulse which
is either synchronized to the pattern (Pattern mode) or is the input clock divided by 32
(Clock/32 mode).

In PATTERN mode the trigger pattern that the user has entered is matched to the pattern
being generated and a trigger pulse is output when the two correspond. If an alternating -
word pattern is selected the trigger output pulse is either a regenerated version of the rear
panel AUX input, which is used to switch between the words or the input clock divided by 32.

Trigger Pattern for Zerosub PRBS, Mark Density PRBS, or User Pattern

of the above patterns are selected the trigger pattern is selected with the
softkey, and can be set anywhere within the pattern.

Alternate Pattern Trigger

When an alternate pattern is selected, the user can select between a trigger pulse synchronized
to the input or one pulse per pattern.
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Frequency Measurement

Measure the incoming clock frequency to five significant digits. If an integral MMS clock
source is used (for example HP 70311A or HP 70312A) then the frequency set up on this clock
is displayed to ten significant digits.

Status Indicators

Front Panel LEDs:

Clock Loss: Indicates nominal low clock power at Clock Input.
HP-1B and HP-MSIB: Six LEDs indicate status.

Clock Input/Output and Data Quiput

Specifications for the Clock Input, Data Output and Clock Output ports, and Trigger Qutput
are given in the HP 716008 Series Installation and Verification manual.

AUX INPUT

Introduction

The rear panel AUX INPUT port can be used to confrol alternate patterns, alternate words or
inhibit data. The following paragraphs explain each mode of operation.

Auxiliary Input Control of Alternate Patterns

Path
(mENU)

When and are selected the instrument will output

one of two pa,tterné”{.}; or B). The setting of the softkey, and the signal at
the rear panel AUX INPUT control which pattern is output in one of two modes as follows:

selected: The logic state of the signal at the AUX INPUT determines which pattern is
output. A logic zero will output pattern A.

o elected: The rising edge of a signal (pulse width >100 ns) at the AUX INPUT
causes a number of instances of pattern B to be output. The number of pattern B instances
is equal to the smallest integral multiple of the pattern length that divides exactly by 128.

Note In both modes switching between patterns is at the end of a pattern and is
i hitless or error free.

v
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Auxiliary Input Control of Alternate Words

Path
8¢

In Alternate Word mode two user-definable sixteen bit words, WORD 0 and WORD 1 are
generated. The rear panel AUX input is used to switch between WORD 0 and WORD 1 at
the end of either pattern. A TTL level signal is necessary at the AUX input to switch between
words, TTL low selects WORD 0 and TTL high selects WORD 1.

1f Alternate Word is selected and there is no input signal present at the AUX input, WORD
1 is selected. The following figure illustrates how the AUX input signal switches the Data
Output between WORD 0 and WORD 1, and also gives the position of the Pattern Trigger
Output pulse relative to the AUX input signal.

I 1 T T
0 1 | 0 1 |
AUX INFUT (e
o wWORE \WORD VWORD N WoRD \WORD \/woRD Y WORD Y/ woRD Y woRD Y WORD \/WORD \/WORD Y/ WORD
DATA QUT g o o o 1 AT 0 0 ) ; 1 1
-

16 875

o § 1 B o ki

TRIGGER QUT

Figure 1-1. AUX input Timing Diagram

Data Output inhibit

If neither an alternate pattern nor an alternate word are selected, the data output pattern is
gated to zero when the AUX INPUT signal is active (TTL low). See figure 1-2.

AUX INEUT mmmﬁ_m} e } ; 3 . F___

DATA QUT PRES ‘>< a / FRBS >< 0 f

Figure 1-2. Data Output Inhibit
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HP 70842B Error Detector
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Description

The HP 708428 error detector module complements the pattern generator module.

The HP 708428 occupies 4/8 MMS module slot and has five Input/Output ports, two on the
front panel and three on the rear panel.

Specifications

The following gives an abbreviated version of the error detector module specifications; refer to
the HP 71600B Series Installation and Verification manual for detailed specifications.

Operating Frequency Range:
HP 70842B: 100Mbit/s to 3Gbit/s.

Patterns

PRBS, zero substitution/variable mark density test patterns, and word test patterns are as
specified for pattern generator modules.
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Error Measurements

The Frror Detector counts bit errors by comparing the incoming data bit-by-bit with the
internally generated reference pattern. All measurements run during the gating periods, with
the exception of Delta Frror Count and Delta Error Ratio which run continuously. The
measurements performed are:

a Error Count

a Delta Error Count

m Error Ratio

m Delta Frror Ratio

n Errored Intervals (second, decisecond, centisecond, millisecond)

» Error Free Intervals (second, decisecond, centisecond, millisecond)
m Error Count 0 — 1

m Error Count 1 — 0

m Error Ratio 0 — 1

m Error Ratiol — 0

Error Analysis

The error analysis measurements are based on CCITT Rec G.821 and derived from the bit
error results,

m % Unavailability

m % Availability

s %Errored Seconds

» %Severely Errored Seconds

m %Degraded Minutes

Power-loss Seconds

Displayed as the number of seconds the error detector is not able to perform measurements
during a gating period due to ac-power-loss. The gating continues to the end of the selected
period following restoration of power.

Frequency Measurement

The incoming clock frequency is measured and displayed to five significant digits.
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Measurement Period

Real-time Clock:

Provides time and date information for event logging. Battery back-up allows clock to
continue running when the instrument is switched off or power fails.

Gating Periods:

There are three gating {measurement timing) modes: Manual, Single and Repeat.

Manuat:

Gating period is controlled by the Run/Stop Gating keys. Accumulating results are displayed
throughout the measurement and the end of measurement results are held until a new gating
period is started.

Single:

Gating period is started by pressing the : oftkey and terminates at the end of the

gating period set by the user or when the softkey is pressed. Accumulating
results are displayed throughout the gating period and the end of gating results are held until
a new gating period is started.

Repeat:

Similar to Single but when one timed gating period ends, a new identical period starts.
This continues until the measurement is terminated by pressing the Stop Gating key. The
measurement results displayed during any period can be the final results of the previous
period or the accumulated results for the current period. There is no deadfime between
consecittive periods.

Gating Period Format
The gating period format can be specified in one of three modes.

m A time period ranging from 1 second to 99 days, 23 hours, 5% minutes, 59 seconds,
(resolution 1 second).

& The time for a number of errors to occur, (resolution 1 second). The number of errors can
be 10, 100 or 1004.

a The time for a number of bits to be received, (resolution 1 second). The number of bits can
be in the range 1E7 through 1E15 in decade steps.

Results summary can be logged to an external printer over HP-IB at the end of each
consecutive period.

Gating after a Power Loss

On instruments configured for Master/Slave operation and with AUTO sync selected, gating
will restart after a power loss in the following manner.
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ON regaining power after a power loss the error detector will attempt to regain sync for
approximately 25 seconds.

m If syne is regained within 25 seconds gating will restart immediately.

m If after 25 seconds has elapsed and sync has not been regained, gating is forced to start,

Gating Period Elapsed % Display

This display shows the percentage of gating period which has elapsed (time, errors or bits).
When gating by errors or bits, it is a feature of the error detector that the displayed value can
be greater than 100%. This arises because the gating period is only completed at 1 second
boundaries. If the error or bit threshold is exceeded before the next 1 second boundary occurs
then one of the following will be displayed:

Condition Display

Threshold < Count <10 x Threshold | 100 to 8¢9

Count >10 x Threshold R LT

ERROR OUTPUT
The rear panel ERROR OUTPUT port produces an NRZ output puise when errors occur.

Pattern Synchronization

Synchronization to the incoming pattern can be performed automatically or manually. In
manual mode, the Sync Start key forces the error detector to attempt synchronization with
the received pattern.

Sync Gain/Loss Criteria:

Synchronization is gained when the measured error rate is less than the set sync threshold.
Synchronization loss occurs when the measured error rate exceeds the selected sync threshold.
Selectable thresholds between 1 x 107! and 1 x 10°® are provided.

Sync Gain Times

For most RAM based patterns synchronization should occur in approximately 2 to 3 seconds.
However synchronization times are dependent on pattern length and pattern content, and will
increase as pattern length increases. For very long patterns (for example 4 Mbits ) times could
be of a minute or more.
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Clock and Data Inputs

Refer to the HP 71600B Series Installation and Verification manual for detailed specifications
for these inputs.

ERROR COUNT INHIBIT (on rear panel)

An ECI (active high) signal present at the input will inhibit the error counting of errors in the
instrument for a mulitiple of 16 clock periods.

TRIGGER OUTPUT (on rear panel)

The trigger output pulse is synchronous with the error detector reference pattern. For RAM
based patterns the pulse position can change as follows following a resynchronization:

m The absolute position of the pulse can vary by 15 bits.

= The position of the trigger pulse relative to a pattern generator trigger can vary by a
namber of pattern lengths for patterns which are not a multiple of 128 bits.

Result Logging

Results can be logged to most standard HP-IB 80 column printers. There are two modes of
operation; with and without an external controlier.

With an external controller, information on results, status and alarms is provided for the
controller.

Without an external controlier, the error detector module can be set in controller mode to
permit output of results, status and alarms to an external printer or other logging device.

Print Modes

Two modes are provided:

On-Demand: Prints time-of-day and selected set of results when ]
pressed.
Gating: Logs time-stamped events during gating and/or a user selected summary

of measured results and alarm durations at the end of each gating period.
A conditional printing trigger can be set so that printing occurs only on
eITOrS OT error ratios exceeding a value selected by the user.
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Status Indicators

Front Panel LEDs:

Gating: Signifies measurements in progress.
Clock Loss: Indicates nominal low clock power at Clock Input.
Data Loss: Indicates no transitions in the last decisecond. Under certain

circumstances, this LED will not be illuminated when there is no signal
connected to the DATA IN port. With no input, ’auto-threshold’ sets the
input 0/1 threshold to the mean of the idle input. Noise is seen as valid
transitions around that threshold. The Data Loss indicator is operative
when 'manual threshold’ is selected and the 0/1 threshold level altered
from the "auto-threshold’ mean value.

Sync Loss: fHluminated in accordance with sync gain/loss criteria as specified.
Errors: Indicates one or more data errors in the last decisecond.

HP-IB/MSIB: Six LEDs indicate status.
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HP 70311A/HP 70312A Clock Source Modules

MHF 7031MA CLGCK SCOURCE
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Description

The HP 70311A and TP 70312A modules are synthesized clock sources designed to operate
from 16 to 3300 MHz and 16 to 1500 Mz respectively. Both modules are part of the
Hewlett-Packard Modular Measurement System (MMS) and may be used as a clock source for
the HP? 716008 Series of error performance analyzers and pattern gererators, or any other
MMS system with a suitable display (for example HP 70004A).

The clock source contains a non-volatile memory store which can be used to store
and recall 10 user-definable instrument setups.

User Interface

The HP 70311 A clock source does not itself have a display or keyboard capability. It formats
information suitable for an MMS display and communicates with the display over the
HP-MSIB interface. The HP 70312A clock source user interface is identical to the HP 703114,
The recommended display for use with the clock source is the HP 70004A.

Using Softkeys to Select User Functions

Clock source functions are set up using softkeys on either side of the display.

Specifications

The HP 70311A/HP T0312A clock source, Operating and Calibration manual (Part number
70311-90000) provides detailed information on specifications, installation and user operation.
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Installation

2

This chapter enables you to install your system ready for use. The information is presented
under the following headings:

Preparation for Use

System Iunstallation
System Verification
Selftest at Power-on

Installing/ Removing
Modules

Provides information you should read before you install your
system. It contains information on initial inspection, power
requirements, address switches and rack mount kits.

Shows you how to install your system. As you progress through
the procedure, you will be directed to other relevant information.

Describes how you power-on and verify correct system installation,
and directs you to troubleshooting (if there are any problems).

Details the instrument status during selftest at power-on.

Describes how you install modules into a Display and Mainframe.
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Preparation for Use

This section should be read before you install your system. It contains the following:

Initial Inspection

Operating Requirements

Line Voltage Selection

w Line Fuses

Power Cables

a HP-MSIB Address Switches
m HP-IB Address Switches

Bench Operation
s Rack Mount Kits

Initial Inspection

Warning To avoid hazardous electrical shock, do not perform electrical tests when there
are signs of shipping damage to any portion of the outer enclosure (covers,
g panels, meters).

Inspect the shipping container for damage. If the shipping container or cushioning material
is damaged, it should be kept until the contents of the shipment have been checked for
completeness and the elements in your system have been checked both mechanically and
electrically. Procedures for checking the electrical operation are given in chapter 3 of this
manual.

If any element in your system appears damaged or is defective, contact the nearest
Hewlett-Packard service office. Hewlett-Packard will arrange for repair or replacement of the
equipment without waiting for a claim settlement. Retain the shipping materials for the
carrier to inspect.

Mainframes and stand-alone instruments such as the HP 70004A Display, are shipped with the
front handles attached.

Undamaged shipping materials should be kept. Original HP or equivalent shipping materials
ate required for system or module re-shipment, as substandard packaging may resuit in
damage. Refer to Returning Modules for Service in chapter 1 of the HP 716008 Installation
and Verification manual for information on re-shipment.

Operating Requirements

Operating and Storage Environment

The system may be operated in temperatures from 0 °C to +45 °C. For storage, the
temperature range is —40 °C to +65 °C.

The system should be protected against temperature extremes which may cause condensation
within the elements in your system.
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Physical Specifications

The physical dimensions and weight of each element in your system are contained in chapter 3
Specifications of the HP 71600B Installation and Verification manual.

Power Requirements

The line voltage requirements for the Display and Mainframe are as follows:

115 V line operation: 90 to 132 V ac, 47 to 66 Hz
230 V line operation: 198 to 264 V ac, 47 to 66 Hz

The maximum power consumption is as follows:

Display 260 W maximum, 350 VA maximum
Mainframe 310 W maximum, 570 VA maximum
Warning Before turning the system on, make sure it is grounded through the protective

G

conductor of the power cable to a socket outlet with protective earth contact.
Any interruption of the protective (grounding) conductor inside or outside

the instrument, or disconnection of the protective earth terminal, can result in
personal injury.
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Power Cables

The Display and Mainframe and are equipped with a three-wire power cable. When connected
to a properly grounded power outlet, this cable grounds the instrument case. The power cable
shipped with each instrument depends on the country of destination. The plug configuration
and the power cable part numbers are listed below. If the appropriate power cable(s) are

not supplied with your system or are damaged, notify the nearest Hewlett-Packard sales and
service office and replacement(s) will be provided.

B120-1378 US

B120-2104 51201369 812G-1489 8120-135%1 B120-4TER AP 8120-2956 812G~ 421

The color code used in each power cable is given below:

Line Brown
Neutral Bliue

Ground Green/yellow

Line Voltage Selection

Display (HP 70004A) Line Voltage Selector

Caution Before you connect the power cable to the Display, check that the LINE
VOLTAGE SELECTOR switch is set for the correct line voltage source.
w If the wrong voltage is selected, one of the following may happen:

If 115 V line operation is selected and you connect to a 230 V ac line power
soutrce, the fuse may blow.

If 230 V line operation is selected and you connect to a 115 V ac line power
source, the instrument will not power-on correctly.

The LINE VOLTAGE SELECTOR slide switch is located through a slot in the left side-panel.

I'ZBOV

OR

DISPLAY

Front Panel

Botfom {over
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Mainframe (HP 70001A) Line Voltage Selector

Caution Before you connect the power cable to the Mainframe, check that the LINE
VOLTAGE SELECTOR switch is set for the correct line voltage source.
# If the wrong voltage is selected, one of the following may happen:

If 115 V line operation is selected and you connect to a 230 V ac line power
source, the fuse may blow.

If 230 V line operation is selected and you connect to a 115 V ac line power
source, the instrument will not power-on correctly.

The LINE VOLTAGE SELECTOR slide switch is located through a slot in the bottom panel
(the switch is set for 115 V operation in the above diagram).

MANFR AME

Frent Fanel

“7 Hotiom

/ Lover

LINE VOLTAGE SELECTOR
Y- 5230\/ F--m—/

Installation 2.5



Line Fuses

The line fuses of the Display and Mainframe are located in the line-module housings on the
rear panel. '

Accessing the Display {HP 70004A) and Mainframe (HP 70001A) Fuses

The Display and Mainframe use similar line-module housings (see the following diagram). To
access the fuses:

1. Ensure no power cable is connected to the line-module housing.

2. Use a screwdriver to lever open the fuse holder. A spare line fuse is located inside the fuse
holder.

INSERT SCREWDORIVER
LEVER QPEN

FUSE N USE
SPARE FUSE
Fuse Ratings

The fuse ratings and the part numbers for 115 V ac and 230 V ac operation are listed below:

The Display and Mainframe fuse rating are 6.3 A, 250 V {HP 2110-0703) for both 115 and
230 V ac operation.
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HP-MSIB Address Switches

The HP-MSIB address switches are factory preset to configure your Error Performance
Analyzer or Pattern Generator as a master/slave Modular Measurement System (MMS).

If you want to change the master/slave addressing or want to change to master/master
configeration, ensure you are fully aware of the HP-MSIB address protocol, see chapter 6 of
the HP 71600B Installation and Verification manual.

In an Error Performance Analyzer system the Error Detector master module controls the slave
Pattern Generator module and the Clock Source. The Pattern Generator module {a slave

to the Error Detector) is a sub-master to the Clock Source. The Clock Source is controlled
directly by the Pattern Generator, and indirectly by the Error Detector {through the Pattern
Generator).

In a Pattern Generator system the master module is the Pattern Generator, it controls the
slave Clock Source,

Factory Preset HP-MSIB Addresses

The factory preset HP-MSIB addresses (row,column} are listed below:

Display 00,20

Error Detector 20,17

Pattern Generator : 1, 18 {for the Error Performance Analyzer)
: 0, 18% (for the Pattern Generator system)

Clock Source 02,19

* Column value defines the factory preset HP-IB addresses.

Error Detector Module Address Switches

These are accessed through a slot on top of the module. The factory preset settings are shown
in the following diagram:

COHL UM 1 ROW

1 ﬂ D u M U?; D | ErRos
il

al L i ™y DETECTOR
| ;

? - — ‘ - /""‘—“SWITCH ViéWED
BMARY 1 2 4 8 ‘:6:1 4 W EROM HERE

|

BECMAL 17 FEGHT CORNER §

[T S
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Pattern Generator Module Address Switches

These are accessed through a slot on top of the module. The factory preset settings for

a Pattern Generator module in an Error Performance Analyzer system are shown in the
following diagram:

COLUMN & RowW
iin D U D qi % =is PATTERN
o 1 L GENERATOR
|1 2 3 4 85's 7 8
! e SWITCH VIEWED
BNARY 12 4 B 1811 2 4 s FROM HERE
DECMAL 18 i i § FIGHT CORKER
i
Note The factory preset settings for a Pattern Generator module in a Pattern
i Glenerator system are (0, 18).

v
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Clock Source Module Address Switches

These switches are housed in a dual-in-line (DIL) package, the factory preset switch settings
and location are shown in the following diagram:

BIARY 12 48 10
BECIMAL 1%

i COLLIMN i Ao
oonnonun
iininltinli

T2 3 4 S:fx !

Display Address Switches

L__M\/

5?(6»4'* LOBNER

/

;BP R /

SW TCH VIEWES
“TTFROM HERE

The gddress switches
ore confained in the

cuti-i-ling (OIL}

package nearest the

rear ponel

These are located on the rea,f panel of the HP T0004A Display, it has no row switches (it
defaults to row 0) - only column switches (the factory preset settings are shown in the

following diagram):

BINARY
BECIMAL

HE-MEE COLUMN

ADDRESS
HE-8 ADDRESS

p—

é

—

h

ang

‘3676

2 3

4

[_3

i

2 4
20

8

it

ROW=4

TALK OhLY

SYSTEM CONTROLLER

TEST MO
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HP-IB Address Switches

The HP-MSIB address switches in a master module (Error Detector or Pattern Generator)
also act as HP-IB switches. If you want your system to communicate over the HP-IB:

The row switches must be set to 0.
The column switches define the HP-IB address.

If you want to change the HP-IB address (ie, use an address that is different from that defined
by the column switch settings), it is recommended that you use the Display HP-IB Address
function, see the HP 71600 Series Operating Manual.

Caution It is not recommended that you change the HP-IB address using the HP
-MSIB/HP-IB switches, as these also change the HP-MSIB address. if the
ﬁ HP-MSIB address protocol is violated your system will fail to operate.

Factory Preset HP-IB Addresses

The Error Detector HP-IB address is factory preset to 17 {(column part of HP-M5IB switch
setting).

The Pattern Generator HP-IB address is factory preset to 18.

Bench Operation

Plastic feet are included with Mainframes and stand-alone instruments to provide bench
operation convenience. The plastic feet are self-aligning when systems are to be stacked.

Rack Mount Installation
Front handles must be removed when fitting the system rack mount options.

The rack mounts that are available are illustrated in the diagram on page 2-11. Angled
brackets {HP 12679C) may be ordered to provide additional rear or side support for the rack
mounted instruments. The table below lists the rack mount kit part numbers.

Pevice Rack Mount Kit

Option 908 Option 913
Display |HP 5062-3979 | HP 5062-4073
Mainframe | HP 5062-3978 | HP 5062-4072

2-10 Installation



REMOVING HANDLES

Remave Trim Strip and

Flat-Head Machine Screw
M4 x 10L
four places each side

OPTION 308
RACKMOUNT FLANGES
WITHOUT HANDLES

PAN HEAD
Machine Screw
M4 x 100
four places each side
&
rd
-
¥ .
RACK FLANGE
FP 5020-8863
one aach side
OPTION 913

RACK MOUNT WITH HANDLES

PAN HEAD
Machine Screw

M4 x 16L

four places each side

SUPPLIED WITH
INSTRUMENT
RACK FLANGE

HP 502088756

one each side

4
h~
L4

NOTE: LEFT FRONT 15 SHOWN IN EACH EXAMPLE.
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System Installation

Your HP 71600 Series can be imstalled to operate as an Error Performance Analyzer or as a
Pattern Generator system.

HPE-MSIB ASCRESS - 07
HE-E ADDRESS - 17

FPER ADDRESS © 020 - HFMSE ADDRESS © 020 -
ERROR, PERFRMANGE ANALTZER _ BATTERN BENERATOR
‘E DISPLAY i : , DigPLaY i } i
I | L i o
==l [ERROR ¥ ; ) g**—-—lzf: F — 1
ETECTOR D | GLAMKRG

1 | | E gwwas |
1 29 i
[ £ H e o5 |
T Fwmmeet TETTE
€ e e e
H o = 1 i H o = }
R ! :mwmme |
| [FaFTEan CLOCK ! EATTERN  |ELOTK I
bigenerator  lsoureE ! '] GENERATOR | SOURCE

; i

;

| 1

|

L — = e — [ o

HP-M3iE ADDRESS - 138 . HP-M5IB ADGRESS : 618
HP-1B ADDRESS %

HP-MSI3 ADDRESS 219
HP-MSIE ADDRESS 2,39 memommnannm

Use the following table to identify the elements (by product number) which make up your
system.:

Element HP 71603B Error Performance | HP 71604B Pattern Generator
Analyzer
Display HP 70004A HP 70604A
Mainframe HP 70001A HP 70001A
Pattern Generator HP 708418 HP 708418
Error Detector HP 70842B -
*Clock Source HP 70311A HP 7G311A

* (lock Source is not supplied if Option 100 is ordered with your system, see Options on page
1-6 for more detail.

Caution Ensure that no power cables are connected. Also check that the LINE power
ﬂ switches are set to off.
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Procedure

Caution Ensure that the Display and Mainframe line voltage selector switches are set
for the line voltage being used, also check the fuse ratings, see pages 2-4 and

ﬂ 2-6.
1. Use the factory preset HP-MSIB and HP-1B addresses to install the Display ané Modules

[

6.

as a master/slave system, see the diagram on the previous page and pages 2-7 to 2-10.

. If your system is an Error Performance Analyzer, install your Frror Detector module into

the Display, see page 2-20.

. If your system is a Pattern Generator, install 4 blanking panels into the Display.

. Install your Pattern Generator module into the left side of the Mainframe and Clock Source

module into the right side, see page 2-21.

. Arrange the elements which make up your system for bench operation. The plastic feet on

the Display and Mainframe are self aligning when systems are stacked. To rack mount your
system, refer to Rack Mount Installation, see page 2-10.

Connect the HP-MSIB cables as follows:

Caution Your system must be powered down when connecting or disconnecting

ﬂ HP-MSIB cables.

BISPLAY

e} QT
E g S

MAMNERAME

s GUT

The diagram shows the systems viewed from the rear.
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7. Connect the CLOCK IN port of the Pattern Generator module to the CLOCK OUT of the
Clock Source module, using the accessory cable HP 70841-60049.

Note The other front panel ports on the Pattern Generator and Error Detector
i modules are interconnected according to the application you want to
% undertake. Accessory Kit HP 15680A contains the necessary cables, adapters

and 500 terminations. Unused ports must be terminated in 5082

8. Connect the two power cables to your system then connect the cables to the power outlets.

Caution Check the power cables for damage before powering on your system, see the
w Power Cables on page 2-4.

Your system is now ready for System Verification, see page 2-15.
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System Verification

This section contains procedures which will enable you to verify that your Error Performance
Analyzer (see this page) or Pattern Generator system {see page 2-17) has been correctly

installed.

Error Performance Analyzer System Verification

The Error Detector and Pattern Generator modules are connected back-to-back, then the
system selftest and instrument preset parameters are used to verify correct installation. A
description of what you will see during selftest is given in System Selftest at Power-on, see
page 2-19 (since selftest takes only 15 seconds approximately to complete, you should read the

description before powering on your system).

L. Interconnect the front panel ports as shown below, then prior to switching on your system,

read Selftest at Power-on on page 2-19.

DISPLAY

MARFRAME
PATTERN CLOCK

ERROR
DETECTOR

CLack
]

DATA
N

GENERATOR SOURCE
cgre Gava ra:rbou‘r

dutk BT oot m i magk auT
Q Q

S |

Note © All unusad Pattern Genaroior ano Error Deiector
aovts must be ferminated in 560

The HP 156804 RF Accessory Ki
contains the 50n terminations.

2. Switch on the two Line power switches (in any order) - wait approximately 15 seconds for

selftest to end.
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3.

9.

- Press

. Press

Press the Display key to set up the instrument preset parameters. The
display should be as follows:

(" ™)
TET 1[4y 18:%9:48 17.83.1898 TSR]
select | HP 78BY2A ERRDR DETECTOR (M3im Resuits) §,17) 342341
pattern [t i
Errar Eount:  esee-

select Beita Leror Count: [ 2415-1
page frror 8atio: ————

Deita £anr Ratlp: B.PGRe+ER
d 7 Clock Frequency: 1.808A GKe
a::-:dg Power Logs Secands: —emes 2+19-1

Sync Loss Seconds: o
Bate - Time: 199B-89-17 18:49:5¢

trg a/p 3a7-1
clk a/p] HP PEBY1A PATIERR GENERATOR (Status) {1,18)
Data Noreal
data Pattern: PRBS 2+23-1 user
input Trigger Pattern: 3008QPEBARARIRARARARERE pattern
Trigger Mode: PATTERM

Data Rapiitude: 580.8 oV alt

gating Bata High level: 4.888 V ( 4 U ters) words
Dats Butput Delay: - g ]

{iock Awplitude: NV
Kore : apre
! of ? internal Clock Freq: §,BGA BER PGG Hy L of 3
- v

. Check that the displayed clock frequency is 100 MHz and that the ACT indicators on all

modules are lit.

. Press the Display key, the ACT indicators should extinguish and an A should

appear at the top left of the display.

. Press the Display key, the A should disappear and the ACT indicators should light.

(right menu}. Press :

few seconds for the clock and data signals to align (see HP 71600 Series System Operating
Manual).

followed by

cing The GATING indicator on the Error Detector
should light.

Check that the displayed error count is 0.

If the system does not operate as described (ie, selftest fails or error indicators are lit after
selftest), go to the troubleshooting in chapter 5.

If there are no errors, the system is ready for use.
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Pattern Generator System Verification

The Pattern Generator is connected to a counter, then the system selftest and instrument
preset parameters are used to verify correct installation. A description of what you will see
during selltest is given in System Selftest at Power-on, see page 2-19 (since selftest takes only

15 seconds approximately to complete, you should read the description before powering on
your system).

1. Interconnect the front panel ports as shown below, then prior to switching on your
system, read Selftest at Power-on on page 2-19.

QISP AY
i
ELANKii‘JG
PANELS
i
i
FREDUENCY COUNTER A
PANERAR
S R eATTERN ELatk
GENERATOR SOURCE
s Lotk nata g ot
| |
COE GATA CLom N | crock ouT
[0} Q2
I |

Nore - Alb unused Potiern Gernesotor ports
must be ferminated n 590,

The HP 156864 RE Actessary Ki
contging the 300 terminations

2. Switch on the two Line power switches (in any order) - wait approximately 15 seconds for
selftest to end.
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3.

Press the Display key to set up the instrument preset parameters. The
display should be as follows:

r N\
L ll&ﬂ 18:53:46 17.B9.1598 L
select | HP 7HB4SA PRTTERN GENERATOR (Status] (8,1B) 35331
pattern Data Narmal -
edit
gsr-pat Pattern: PRBS 2423-1 2151
Trigger Pattern: EBODAROREDEDERRBERARERA
dat s/p
err-add Trigger Mode: PRTTERN 2418-4
trg a/p Bata Rapittude:  584.8 ud 2x7-1
elk o/p Data High Level: @.088 V ( BV ters)
eisc Bata Qutput Delay: B s user
Clock Aupiitude:  584.€ a¥ pattern
Internal Clock Fregq: 3§, 568 BE3_BGR H: it
words
aore
| of 3
- r,

. Check that the displayed clock frequency is 100 MHz and that the module ACT indicator

is lit.

. Press the Display key, the module ACT indicator should extinguish and an A

should appear at the top left of the display.

. Press the Display key, the A should disappear and the ACT indicator should light.
. Set the Frequency Counter Scale to Ratio B/A.
. Check that the reading on Frequency Counter is 33554432 +£0.1. The Frequency Counter

sensitivity may require adjustment to obtain a stable reading.

. Set the Frequency Counter to Ratio C/A.

. Press

. Check that the reading on the Frequency Counter is 4064 -0.1. The Frequency Counter

sensitivity may require adjustment to obtain a stable reading.

If the system does not operate as described (ie, selftest fails or error indicators are iit after
selftest), go to the troubleshooting in chapter 5.

I there are no errors, the system is ready for use.
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Selftest at Power-on

At power on the Error Performance Analyzer system or Pattern Generator system performs
a selftest (this takes approximately 15 seconds to complete), during this time the Display,
Mainframe, Error Detector and Pattern Generator modules and Clock Source operate as

follows:

Display

Mainframe

Error Detector
Module

Pattern Generator
Module

Clock Source Module

The display is blank for the first few seconds of the selftest, it then
shows a multi-colored raster. The raster sweeps to the right, to show a
blue back-ground. For the remainder of the seiftest the display is as
follows:

{8 11:23:58 17831380 )

g Copuright Hewlett-Packard Company 13831888

700BYP

251818 RON Version 7.83
HP-HSIB Address: @, BE
HP-IR Rddress: 7

{Far instrusent disgley press BISPLAY then HEXT NS TR

After selftest the Display may continue to display the above, or will
display the module parameters present prior to the last power down.

All front panel indicators extinguish except for LINE.

All front panel indicators are lit for approximately eight seconds then
extinguished for the remainder of the selftest.

After selftest the ACT indicator should light.

All front panel indicators are lit for approximately five seconds then
extinguished for the remainder of the selftest.

After selftest the ACT indicator should light.

All front panel indicators are lit for approximately five seconds then
extinguished for the remainder of the selftest. '

After selftest the ACT indicator should light.
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Installing/Removing Modules

Use the following procedures to install your module into the Display or Mainframe. To remove
a module, perform the steps in the reverse order.

Installing a Module into a Display

DIsELAY
& MODULE
EE—— )
ZJ——'J \“\\ FRONT PANEL
DOOR
HEX-NUT

LATCH
1. Open the front panel door then insert the moduie.

9. Secure the module by pressing against its front panel while tightening the hex-nut latch
with an 8 mm hex-ball driver.

When removing an Error Detector module, disconnect any cable that may be connected to the
rear panel ERROR QUT port.

When removing a Pattern Generator module, disconnect any cable that may be connected to
the rear panel AUX IN port.
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Installing a Module into a Mainframe

1
yd
yd
/ S
L MAINERAME

\ FRONT PANEL

SOOR

FEX-HUT
LATCH

1. Open the front panel door, then insert the Clock Source module into the right side of the
Mainframe.

Caution The Mainframe LINE power switch must be set to off before the front panel

ﬁ door will open.

2. Secure the module by pressing against its front panel while tightening the hex-nut laick
with an 8 mm hex-ball driver.

3. Insert the Pattern Generator module into the left side of the Mainframe.

4. Secure the module by pressing against its front panel while tightening the hex-nut latch
with an 8 mm hex-ball driver.

When removing a Pattern Generator module, disconnect any cable that may be connected to
the rear panel AUX IN port.
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Performance Tesis

Introduction

Module Verification

This chapter contains procedures to test the electrical performance of the Pattern Generator
and Lrror Detector modules $o the specifications listed in chapter 3 of the HP 71600B
Installation and Verificafion manual.

The Pattern Generator module test procedures start on page 3-4.

The Error Detector module test procedures start on page 3-54.

System Verification

If the electrical performance of an Error Performance Analyzer or Pattern Generator system
has to be verified, then in addition to the above tests each element in the system must be
checked, using the performance tests from the appropriate manual.

Use the following table to identify the elements {(by product number) which make up the
system to be tested.

Element HY 71603B Error Performance | HP 716048 Pattern Generator
Analyzer
Display * HP T0004A HP 70004A
Mainframe HP 7T0001A HP 70001A
Pattern Generator P 708418 HP 708418
Error Detector HP 708428 -
Clock Source HP 70311A HP 70311A

*Monochrome Display HP 70205A or HP 70206 A may be substituted.

Test Levels
There are two levels of performance testing:

Operational Verification Provides >90% confidence that the system or module is operating
to its full warranted specification.

Full Performance Test Ensures that the system or module is operating to its full
warranted specification.

Performance tests for the Pattern Generator and Error Detector must be doneé in the order
shown. A list of the recommended test egquipment required is given in the table on page 3-3.
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Results of each module Performance Test may be recorded on the Test Record at the end of
chapter 3, or on the Abbreviated Test Record for Operational Verification.

If any module test fails to meet specification, refer to the Adjustments in chapter 4. If after
adjustment the specification still cannot be met, refer to the General Troubleshooiing in
Chapter 5 of this manual.

Calibration Cycle

The system requires periodic verification of performance. Results may be recorded on the Test
Record at incoming inspection and used for comparison in yearly maintenance and calibration
or after repairs or adjustments.

Warm-up Time

The system must be switched on for a minimum of 30 minutes before carrying out any tests.

Measurement Uncertainties

Performance Test Limits

All the measurements made in the performance test section of this manual comply with the
4:1 required by Mil Std 45662A. The tests invelving critical specifications use a frequency
counter and an oscilloscope. The uncertainties of both pieces of equipment are explained
below.

Frequency Counter Measurements

All the measurements made with the frequency counter(s) are A/B ratio measurements hence
timebase and trigger uncertainties can be neglected. Therefore the accuracy is the measured
value, plus or minus one count.

Rise Time Measurements

There are two factors to be taken into consideration here, the rise time of the oscilloscope and
the rise time of the cables. The cables used are the ones supplied in the HP 15680A Accessory
Kit. These cables are specified to have an effective bandwidth of 40 GHz.

The cable rise time is = 0.35/40 = 8.75 ps.
The specified rise time of the HP 54121T Oscilloscope is 19.4 ps.
The maximum rise time of the measuring system is derived from the calculations below.

V/8.752 1 19.42 = 29ps

In all cases this exceeds the 4:1 requirement.
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Recommended Test Equipment

The test equipment required is listed in the following table. Equipment which meets or
exceeds the critical specifications may be substituted for the recommended model.

Recommended Test Equipment

Instrument Critical Specification Recommended Model | Use *
Display Unit *¥ Unigue HP 70004A PATO
Mainframe Unit *¥ Unique HP T0001A PATO
Pattern Generator ** Unique HP 70841A/B PATO
Digitizing Oscilloscope > 20 GHz Bandwidth HP 54121T PATO
Four Channel Test Set 50  Termination. Interface to HP b4121A PATO
Digitizing Oscilloscope with selectable
attenuation.
Frequency Counter Frequency Range 10 Hz-1.3 GHe, HP 53288 Opt 031 PTO
Ratic Measurement.

Microwave Counter Frequency Range 10 Hz-3 GHz HP 5343A; HP b342A |PTO
Pulse Generator 12 MHz to 5 MHz pulse rate; Variable | HP 8116A PATO
puise width 100 to 250 ns; Amplitude

>5 Vpk-pk.

Synthesized Sweeper 50 MHz-3 GHz Sinewave RF. Qutput | HP 83620A; HP
~10 to 10 dBm. Noise < —140 dBe, | 8665A
f < 300 MHz; < —130 dBe, 300
MHz-2 GHz; < —140 dBe, f > 2 GHz.

Pulse Generator 1 to 5 MHz pulse; Variable width 9 to. | HP 8116A PTO
100%

RYF Accessory Kit Cables and connectors supplied with | HP 15680A PATO
unit.

Power Meter —10 to +10 dBm +0.03 dB; 50 MHz | HP 436A PATO

‘ to 3 GHz.

Power Sensor —10 to +10 dBm +2%; 50 MHz to 3 | HP 8481A; HP 8482A | PATO
GHz; 50€.

Power Spilitter Output Tracking <0.1 dB; 50 MHz to { HP 11667A; HP PATO
3 GHz; 500Q. 116678

Attenuator (fixed 10 dB) 50 MHz to 1 GHgz; +1 dB; 500 HP 8491A; HP 84918 | PATO

*P=Performance Tests; A=Adjustments; T=Troubleshooting; O=0perational Verification
** May be a calibrated part of the system under test.
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Operational Verification

The Operational Verification tests quickly establish with >90% confidence that the HP
71600 Series meets the published specifications. The following table lists all the Operational
Verification Tests.

Operational Verification

Test Page Number

Pattern Generator Checks

Clock Input Levels 3-6
Cleck Output Waveforms 3-10
Data Output Waveforms 3-16
PREBS 2"—1 Pattern Length 3-27
Error Detector Checks

Clock Input Levels 3-59
PRBS 2" Synchronization, Error Detect and Memory Backup 3-66
Error Output Waveform and Data Input Delay 3-83

Pattern Generator Performance Tests

These tests (on pages 3-6 to 3-53) ensure that the HP 708418 0.1-3 GHz Pattern Generator
module meets specification. Before carrying out any of the tests - do the Patlern Generator
Module Preliminary Setup.

Test Frequencies

The terms minimum and maezimum are used to define test frequencies in the performance
tests. These frequerncies are defined in the following table:

Module |Minimum Frequency | Maximum Frequency

HP 768418 100 MHz 3 GHz
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Clock Source

The HP 83620A Synthesized Sweeper or equivalent (see the Recommended Test Fquipment
on page 3-3) provides the clock signal for the Pattern Generator module in the following
performance tests.

Note The system Clock Source should not be used for performance testing.

v

Pattern Generator Module Preliminary Setup

1. Note the Pattern Generator module HP-MSIB address {row, column). It must be returned
to this setting after its performance has been verified.

2. Set the row address to 0 and the column address to 18, see page 2-8.
3. Plug the Pattern Generator module (to be tested) into the HP 70004A Display.

4. Power-on the Display (system selftest occurs at power-on, takes approximately 15 seconds
to complete.

5. Press followed by to establish a communication link between the
Pattern Generator module and the Display.

6. Press to initialize the Pattern Generator module to its preset or default state.
After several seconds the display should be as follows:

- ™)
i [} 13:58:51 18.89.1598 [ T5ER
select | HF 7BY1A PATTERN GENERATOR {(Status) 18,18 sag3-t
patters Bata Normal —
edit .
usr-pat Pattern: PRBS 2+23-1 ar15-1
Trigger Pattern: HBOPERERYDEDEDELARE AERA
dat af o
e Trigger Hode: PRTTERN a1p-1
trg a/p Datz Amplitude: 3B4.G ml Ba7eq
clk afp Data High Levei: @888 U ( B ¥ term)
. Data Qutput Delay: 4 s user
misc pattern
Clock Amplitude: 5888 nml
External Clock Freg: B.BEAR H:z alt
wor s
BOEE
{of 3
. o
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Clock Input Levels

Specifications

Clock Input

Waveform: Sinewave from the HP 70311A/HP 70322A {or equivalent) Signal Generators.
Amplitude: +4 dBm.

Return Loss: Over operating frequency range > 10 dB typical.

Impedance: 50§} nominal.

Interface: ac coupled.

Connector: N-type female.

Alternative Clock Sources: The HP 8665A and HP 8644A Synthesized Generators are
compatible. Other clock sources can be used provided they meet the following criteria:

Noise: SSB broadband noise floor, offsets > 10 MHz from the carrier in the range 10 MHz to
4 GHz:

Carrier Frequency | Noise Floor {(dBc/Hz)
HP 70841B

< 300 MHz < —140

300 MHz to 2 GHz < 130

> 2 GHz < —140

Description

A clock signal at 0 dBm is applied to the Pattern Generator CLOCK IN port from

a Synthesized Sweeper. The Synthesized Sweeper output is reduced to the minimum

level specified for the Pattern Generator CLOCK IN port - the CLOCK OUT signal is
checked visually on the Digitizing Oscilloscope to ensure no degradation has occurred. The
Synthesized Sweeper output is then increased to the maximum level specified for the Pattern
Generator CLOCK IN port - again the CLOCK OUT signal is monitored on the Digitizing
Oscilloscope to ensure no degradation has occurred. The Clock Loss alarm functions on the
Pattern Generator are tested by reducing the CLOCK IN signal level until these alarms are
displayed. These tests are repeated at two other clock frequencies.

Equipment

Synthesized Sweeper  : HP 83620A
Digitizing Oscilloscope : HF 54121T
Four Channel Test Set : HP 54121A

RF Accessory Kit : HP 15680A
Display . HP T0004A
Power Meter : HP 436A
Power Sensor : HP 3482A
Power Splitter : HP 11667A
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Clock Input Levels

Procedure
Checking the Minimum Level at the CLOCK IN port
1. Initialize the Pattern Generator, see page 3-5.

2. Press {

’I'D Set the clock amplitude to 1V using the

numeric and B PA

3. Connect the equipment as shown:

DIETIZHNG
OSLRLOSCOPE DISFLAY

-

S
? SPLTYER

POWER
HETER

LT

1 PaWER
SENSGR
-

SYNTHESIZED i
SWEEPER H

=t

tisle 1 All vnused Pottern Jenerctor ports
must be lermingted @n S0

The H7 19880A RF Ancessory Kil
wontoing the 300 teemingtions.

4. Set the Digitizing Oscilloscope for the following parameters:
CHAN  Atten X1; CH 1 on; CH 2,3,4; off CH 1 amplitude 200 mV/Div;
Offset 0 mV.
TIMEBASE : Sweep Speed 1 ns/Div; Delay 16 ns; Delay Ref left; Triggered.

TRIGGER  : 'Irig level —500 mV; Slope +ve; Atten X1; HF sense off; HF Reject
off.

DISPLAY : Display Mode Persist; Display Time 10 s; Screen Single; Graticule
grid; Bandwidth 20 GHz.

Note The above parameters may be obtained by using the Digitizing Oscilloscope
1 Autoscale function and modifying as required.

v

5. Set the Power Meter to read dBm {100% CAL factor).

Note The Power Sensor should be calibrated using the Power Meter internal
i reference. Refer to the Power Meter Operating Manual for details.

v

6. Set the Synthesized Sweeper to the minimum module frequency and adjust the level for a
reading of 0 dBm on the Power Meter.
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Clock Input Levels

7. Adjust the Digitizing Oscilloscope timebase and delay to position a single CLOCK OUT
pulse in the center of the display. The display below shows a typical pulse for the HP
70841B module:

m,,,,.._“7____________;.._..,_._____K______.___

et o e 54 EHEE T S B e

Ch. 1 = 288,08 mVolts/div Of fsex = B.375 m¥olts
Timebase = 1,88 ns/div Delay = 19.5868 ns
Delta ¥V = 437,58 miolts

Vmarker! = -218.88 mYolts Ymarker? = 227.5H m¥olts
Belta T = 332.2 ps

Start = 17.3128 ns Stop = 17.6442 ns

Trigger on External at Pos. Frdge at -488.5 m¥olrs

8. Reduce the Synthesized Sweeper for a reading of —4 dBm on the Power Meter.

9. Ensure the displayed pulse is unchanged from step 7. Any changes in pulse amplitude,
risetime, falltime, preshoot and overshoot will be clearly observed on the display due to
the long persist time.

Checking the Maximum Level at the CLOCK IN port
10. Increase the Synthesized Sweeper for a reading of +4 dBm on the Power Meter.

11. Ensure the displayed pulse is unchanged from step 7. Any changes in pulse amplitude,
risetime, falltime, preshoot and overshoot will be clearly observed on the display due to
the long persist time.

Checking Clock Loss Alarms

12. Reduce the Synthesized Sweeper level
Generator module is lit. The
Typically, CLK LOSS will oc

until the OLK LOSS alarm indicator on the Pattern
alarm message should appear on the display.
10 dBm. Confirm: this level on the Power Meter.
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Clock Input Levels

Checking CLOCK IN Levels at the Maximum Frequency

13. Repeat steps 7 to 12 with the Synthesized Sweeper frequency set to 3 GHz. The
Digitizing Oscilloscope timebase and delay will need to be adjusted to obtain a single
CLOCK OUT pulse for measurement.
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Clock Output Waveforms

Specifications

Clock and Clock Outputs

All specifications are for the output terminated 50Q to 0 V.

Amplitude: Range: 0.5 V to 2 V p-p nominal. Resolution: 10 mV nominal.
Transition Times: 10 % to 90% at 25°C typical

HP 708418

3 GHz < 120 ps
1 GHz < 150 ps
100 MHz| < 1.3 ns

Preshoot/Overshoot: < 15% typical at 25°C.
Impedance: 50{} nominal.
Interface: de coupled.

Connectors: N-type female.

Description

A Digitizing Oscilloscope is used to measure selected parameters of the waveforms at the
Pattern Generator CLOCK OUT and CLOCK OUT ports and to verify data delay.

In the data delay test the trigger output signal (which is in fixed phase alignment with the
data signal) is nsed as the Digitizing Oscilloscope reference and the clock signal position on
the display indicates the data delay.

Equipment

Synthesized Sweeper  : HP 83620A
Digitizing Oscilloscope : HP 54121T
Four Channel Test Set : HP 541214
RF Accessory Kit . HP 15680A
Display : HP 70004A
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Clock Output Wavefarms

Procedure
Checking Maximum Frequency Waveforms at the CLOCK OUT Port
1. Initialize the Pattern Generator, see page 3-5.
2. Press ¢

numeric and E

Set the clock amplitude to 1V using the

. Set the Synthesized Sweeper to the maximum module frequency and 0 dBm.

4, Connect the equipment as shown:

DIGITIZING
DISPLAY GSCILLOSCOPE
PATTERN
GENERATOR S
.00 DATATRIG G i
C‘E o L —
"+ FOUR CHANNEL
R BATR L0 N TEST SET
Q AOA ;__! E =
! ™e
i * z 3 4 H
‘J i [ s ;
aﬁ-zﬁﬂzgn mote . A wunused Fabtern Denerater ports

must te terminates in 50N
AF
e thy

The HE 19480A RFE Accessory KB
contans the SOo termingtions,

5. Set the Digitizing Oscilloscope for the following parameters:
CHAN . Atten X3; CH 1 on; CH 2,3,4; off CH 1 amplitude 20 mV/Div;
Offset 20 mV.
TIMEBASE : Timebase 50 ps/Div; Delay 16 ns; Delay Ref left; Triggered.

TRIGGER  : Trig level --500 mV; Siope +ve; Atten X1; HF sense off; HF Reject
off.

DISPLAY : Display Mode Averaged; Number of Averages 8; Screen Single;
Graticule grid; Bandwidth 20 GHz.

Note The above parameters may be obtained by using the Digitizing Oscilloscope
i Autoscale function and modifying as required.

v
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Clock Output Waveforms

6. Adjust the Digitizing Oscilloscope amplitude, timebase and delay to obtain a display
similar to the following. The display below shows a typical waveform for the HP 70841B.

| :

| !

[ ol el it Sttt ittt R i Ry ah it
| xm?_%\\_ Il

s N

% :

I -

L b

b T

| -_.’- : Y
1 X :

! ‘ ‘

S WSS DO NN N SRS G N g g
| : :

17,3068 ns 17.5588 ns 17,8880 ns
Ch. 1 = BB.88 mYolts/div Jffset = (.375 molts
Timebase = 54.8 ps/div Oz lay = 17.3888 ns
Ch. 1 Parameters P-P Volts = 448.88 mVolzs
Rise Time = BB6.4 ps Fall Time = 72.4 os
Freq. = 3.91823 GHz Peried = 332.2 ps
+ Hidth = 161.4  ps - Width = {78.8 ps
Overshoot = 571.4 mi Preshoot = Q8. 08B I
RMS5 Yolts = 174.62 mVolts Dutyeycle = 48,58 %

Trigger on External at Pos. Edge at -488.5 mVolts

7. Use the Digitizing Oscilloscope MEASUREMENT function to check the following

waveform parameters:

Measured Parameter

HP 708418

Rise Time (10% to 90%)
Fall Time {10% to 90%)
Preshoot

Overshoot

< 120 ps
< 120 ps
< 15%

< 15%

Note

Tf poor rise and fall times are obtained, the Digitizing Oscilloscope may NOT

i be estimating the waveform 0-100% level correctly, use the following:

i. Select Delta V then set MARKER 1 to pulse minimum and MARKER

2 to pulse maximum using the SET MARKER 1 and SET MARKER 2

keys (see s

tep 6).

ii. Set the marker preset levels to 10% and 90%.
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Clock Cutput Wavetorms
ifi. Select Delta ¢, then adjust the Start Marker to cross V MARKER 1 at
the rising edge of the waveform.

iv. Adjust the Stop Marker to cross V MARKER 2 at the 1tising edge of the
waveform.

v. Note the Delta t reading. This gives the waveform rise time.

vi. Select Delta ¢, then adjust the Start Marker fo cross the V MARKER 2
at the falling edge of the waveform. '

vii. Adjust the Stop Marker to cross the V MARKER 1 at the falling edge of
the waveform.

viii. Note the Delta ¢ reading. This gives the waveform fall time.

10.

11.

12.

13
14.

15,

. Repeat steps 6 and 7 with the Pattern Generator

set o 0.3V and 2 V.

Checking the Maximum Module Frequency Waveforms at the CLOCK OUT Port

. Connect Chaunel 1 of the Four Channel Test Set to the CLOCK OUT port. Eansure that

the CLOCK OUTPUT port is terminated in 50},

Adjust the Digitizing Oscilloscope delay to position the one clock pulse at the center of
the display.

Repeat steps 6 and 7 with the Pattern Generator
V.

setto 2V, 1V and (.5

Return the Pattern Generator

Checking the Minimum Module Frequency Waveforms at the CLOCK OUT Port
Set the Synthesized Sweeper to the minimum module frequency and 0 dBm.

Adjust the Digitizing Oscilloscope amplitude, timebase and delay to obtain a display
gimilar to that shown in step 6.

Use the Digitizing Oscilloscope MEASUREMENT function to check the following
waveform parameters:

Measaured Parameter | HP70841B
Rise Time (10% to 90%)| < 1.3 ns
Fall Time (16% 0 90%) | < 1.3 ns
Preshoot < 15%
QOvershoot < 15%

Note If poor rise and fall times are obtained, the Digitizing Oscilloscope may

i NOT be estimating the waveform 0-100% level correctly. Use the following

% manual procedure to check the rise and fall times manually on the Digitizing

Oscilloscope.
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Clock Output Waveforms

i. Select Delta V then set MARKER 1 to pulse minimnum and MARKER
2 to pulse maximum using the SET MARKER | and SET MARKER 2
keys (see step 6).

ii. Set the marker preset levels to 10% and 90%.

iil. Select Delta t, then adjust the Start Marker to cross V MARKER 1 at
the rising edge of the waveform.

iv. Adjust the Stop Marker to cross V MARKER 2 at the rising edge of the
waveform.

v. Note the Delta f reading. This gives the waveform rise time.

vi. Select Delta t, then adjust the Start Marker to cross the V MARKER 2
-~ at the falling edge of the waveform.

vii. Adjast the Stop Marker to cross the V MARKER 1 at the falling edge of
the waveform.

viii. Note the Delta t reading. This gives the waveform fall time.

16.

17.

18.

19.

20.
21.

22.

23.
24,
25.

26.

Repeat steps 14 and 15 with the Pattern Generator clock output Jevel set to 0.5 V then
2V.

Return the Pattern Generator C

Checking the Minimum Module Frequency Waveforms at the CLOCK OUT Port

Connect Channel 1 of the Four Channel Test Set to the Pattern Generator CLOCK OUT
port. Ensure that the CLOCK OUT port is terminated in 5081.

Repeat step 16.

Checking Relative CLOCK/CLOCK OUT Phases
Connect Channel 2 of the Four Channel Test Set to the CLOCK OUT port.

Switch on Channel 2 of the Digitizing Oscilloscope and set Channel 2 parameters to
match Channel 1 {using Autoscale may ease setup).

Check that the CLOCK OUT and CLOCK OUT waveforms are 180 degrees out of phase
{antiphase).

Checking Relative CLOCK/DATA OUT Phases (Data Delay Test)
Set the Synthesized Sweeper for a 500 MHz sinewave at 0 dBm.
Switch off Channel 2 of the Digitizing Oscilioscope.

Press foliowed by

Set the Pattern Generator Data Out Delay to +1 ns using the numeric keys.
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27.

28.

29,

30.

31.

Clock Output Waveforms

Adjust the Digitizing Oscilloscope timebase and delay to display two clock pulses - call

these LEFT and RIGHT pulses.
Set the Digitizing Oscilloscope display to Persist with a persist time of 300 ms.

Select Delta V', Delta t on the Digitizing Oscilloscope, then position the voltage and
timing markers (ie MARKER 1 and START) to the center of the rising edge of the
RIGHT pulse.

Slowly reduce the Pattern Generator "Data Out Delay" to —1 ns using the rotary knob.
The LEFT pulse should move from left to right across the display.

Ensure the center of the rising edge of the LEFT pulse is now aligned with the markers.
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Data Output Waveforms

Specifications

Data and Data Outputs

Except where stated, all specifications are with the outputs terminated 500 to 0 V.
Format: NRZ.

Levels: Selectable amplitude and offset or nominal ECL, into 500} to OV or 50} to —2 V.
Amplitude: Range: 0.25 to 2 V p-p Nominal. Resolution: 10 mV nominal.

Offset: The output amplitude and offset {high level) can be set as shown below:

High
Level
W) " Terminations
1.0} -
A
. .0
0.0 0.256 pA >
Amplitude
VP oo
to
-2.0 o0V 800
0
2V
-2.75 4 wL

High Level Resolution: 10 mV nominal.

ECL: High level: —0.90 V. Low Level: ~1.75 V nominal.
Delay: Data delay variation vs clock output transition:
Range: +1 ns nominal. Resolution: 1 ps nominal.

Transition Times: Specified for the transition highlighted in the following test pattern with 1

V p-p output amplitude and 0 V high level 25°C 010103 01000000001111111100110011
Transition Times:

HP 70841B at 3 GHz | HP 708418 at 300 MHz

10% to 90% < 126 ps <150 ps
20% to 80% < 90 ps -

3-16 Performance Tests



Data QOutput Waveforms

Specified over full operating frequency range for the same pattern, 0.5 to 2V p-p output
amplitude and 0 V high level.
Transition Times (typical):

HP 768418

10% to 90% | < 150 ps

Preshoot/Overshoot (300 MHz only): <15%
Preshoot/Overshoot (over full frequency range): < 15% typical.
Impedance: 50 nominal.

Interface: dc coupled.

Connectors: N-type female.

Data Polarity: Selectable normal or inverted data.

Description

A Digitizing Oscilloscope is used to measure selected parameters of the waveforms at the
Pattern Generator DATA OUT and DATA OGUT ports. Two spot frequencies are checked
with patterns selected to optimize measurement accuracy.

Equipment

Synthesized Sweeper : HP 83620A
Digitizing Oscilioscope : HP 54121T
Four Channel Test Set : HP H4121A

RF Accessory Kit : HP 15680A
Display : HP 70004A
Procedure

Checking the Maximum Module Frequency Waveforms at the DATA OUT Port
1. Initialize the Pattern Generator, see page 3-5.

2. Press followed by
numeric keys.

. Set the data amplitude to 1 V using he

Set the data Hi level (pulse top) to 0 V using the numeric keys.

[ ]

6. Set the Synthesized Sweeper to the maximum module frequency and 0 dBm.
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Data OQutput Waveforms

7. Connect the equipment as shown:

DIGITEZING
CISPLAY OSCELOSLOPE
PATTERN
SENERATOR ey
[#9sn OATA TRIG 2T ]
O . ;
- EOUS CHANNEL J
CiEE BATE mogkn | TEST 5871 -
] S
TR !
| 1 1 4 4 N
] ] o] J g ‘
g;ﬁ;?%ﬁzgl} Mote : All unused Pgattarn Generaior poris
- sust be termingted n S0
a
@-l—— The MP 156804 RF Accessory Kil

8. Set the Digitizing Os

contains the 300 ferminations.

cilloscope for the following parameters:

CHAN © Atten X1; CH 1 on; CH 2,34 off; CH | amplitude 20 mV /Div;
Offset 20 mV.

TIMEBASE : Timebase 100 ps/Div; Delay 16 ns; Delay Ref left; Triggered.

TRIGGER  : Trig level =500 mV; Slope +ve; Atten X1; HF Sense off; HF Reject
off.

DISPLAY . Display Mode Averaged; Number of Averages 8; Screen Single;
Graticule: Grid; Bandwidth 20 GHz.

Note The above parameters may be obtained by using the Digitizing Oscilloscope
i Autoscale function and modifying as required.
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Data Qutput Waveforms

9. Adjust the Digitizing Oscilloscope amplitude, timebase and delay to position the one
bit highlighted in step 4 at the center of the display. The display below shows a typical
waveform for the HP 70841B:

----- e e i phiereaan Sulth A

N U I DR 10 g

18.5288 ns 19,4288 ns 19,9288 ns
Ch. 1 = 2B80.0 mVolts/div Of fset = ~548.6 mYolts
Timebase = 188 ps/div Delay = 18.3288 ns
Ch. 1 Paramaters P-F ¥Yalts = 575,80 mYalrs
Rise Time = 93.B ps Fall Time = 188.2 ps
Fredg, = 1.48854 GHz Period = B71.8 ps
+ Hidth = 345.8 ps -~ Width = 326.8 ps
Overshoot = 1,868 % Preshoot = 8.088 X
RMS Volts = BB7.92 mVolts Dutyeycle = 51.47 %

Trigger on External at Pos. fdge at -473.5 mVolts

10. Use the Digitizing Oscilloscope MEASUREMENT function to check the following

waveform parameters:

Measured Parameter

HP 708418

Rise Time (10% to 90%)
Rise Time (20% to 80%)
Fall Time (10% to 90%)
Fall Time (20% to 80%)
Preshoot

QOvershoot

< 120 ps
< 90 ps
< 120 ps
< 90 ps
< 15%
< 15%

Note

If poor rise and fall times are obtained, the Digitizing Oscilloscope may

i NOT be estimating the waveform 0-100% level correctly. Use the following

Oscilloscope.

manual procedure to check the rise and fall times manually on the Digitizing
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Data Qutput Waveforms

i. Select Delta V then set MARKER 1 to pulse minimum and MARKER
2 to pulse maximum using the SET MARKER 1 and SET MARKER 2
keys.

ii. Set the marker preset levels to 10% and 90%.

iii, Select Delta t, then adjust the Start Marker to eross V MARKER 1 at
the rising edge of the waveform.

iv. Adjust the Stop Marker to cross V MARKER 2 at the rising edge of the
wavelorm.

v. Note the Delta t reading. This gives the waveform rise time.

vi. Select Delta t, then adjust the Start Marker to cross the V MARKER 2
at the falling edge of the waveform.

vii. Adjust the Stop Marker to cross the V. MARKER 1 at the falling edge of
the waveform.

viii. Note the Delta t reading. This gives the waveform fall time.

This manual procedure should also be used when measuring the 20-80% rise
and fall times, (in step in ii set the preset level to 20-80%).

11.

12.

16.
17.

18,

. Press

Checking Maximum Module Frequency Waveforms at the DATA OUT Port

Connect Channel 1 of the Four Channel Test Set to the DATA OUT port. Ensure that
the DATA OUT port is terminated in 50 £.

Press on the Pattern Generator then set .
out put) Check that the wa,vefom; is similar to that shown in step 9. Repeat step 10 then
set |

followed by
1100 1100.

then set the pattern to 1010 EQ}D
11111

. Adjust the Digitizing Oscilloscope delay to position the zero highlighted in step 13 at the

center of the display.

. Repeat step 10.

Checking 300 MHz Waveforms at the DATA OUT Port
Set the Synthesized Sweeper for a 300 MHz sinewave at 0 dBm.

Press: Set the pattern to 1010.

Adjust the Digitizing Oscilloscope amplitude, offset, timebase and delay to obtain a
display similar to that shown in step 9.
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Data QOutput Waveforms

19. Use the Digitizing Oscilloscope MEASUREMENT function to check the following data

20.

21.

22.

23.

24,

26.

waveform parameters:

Measured Parameter | HP 70841B
Rise Time (10% to 90%) | <150 ps
Fall Time (10% to 90%) | <150 ps

Preshoot <15%
Qvershoot <15%
Press .. Set the amplitude to 0.5 V using the numeric

keys. Repea;t steps 18 and 19 with the data amplitude at 0.5 V and 2 V.
Return the Pattern Generaior Data amplitude to 1 V.

Checking 300 MHz Waveforms at the DATA OUT Port

Connect Chanmnel 1 of the Four Channel Test Set to the DATA OUT port. Ensure that
the DATA OUT port is terminated in 502,

Repeat steps 18 to 21.

Checking Relative DATA and DATA Phases

Connect Channel 2 of the Four Channel Test Set to the Pattern Generator DATA OUT
port.

5. Switch on Channel 2 of the Digitizing Oscilloscope, then set the Channel 2 parameters to

match Channel 1 parameters (using Aufoscale may ease setup).

Check that the DATA OUT and DATA OUT waveforms are 180 degrees out of phase
{anti-phase).
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Trigger Output Waveform and Data Output Intrinsic Jitter

Specifications
Jitter

Specified for 22°~1 PRBS, 2 V p-p output amplitude, 0 V high level and measured relative to
clock/32 trigger pulse:

HP 708418 at 2.5 GHz: 10 ps rms
Trigger Output

Provides a trigger pulse synchronous with the pattern or clock. There are two modes of
operation: pattern mode and clock/32 mode.

Pattern Mode: For all patterns except alternate word, the outpuf is a 16-clock peried trigger
pulse synchronized to repetitions of the pattern. The rising edge of the trigger pulse is active.

PRBS Test Patterns (2"—1): Pulse synchronized to a selectable trigger pattern n-bits long in
the PRBS.

Word Test Patterns: The trigger pulse can be synchronized to any bit in the pattern.

Alternate Word Test Pattern: Trigger output changes as the word alternates under control of
the auxiliary input.

Repetition Rate: PRBS 2°1 -1, 2231, 2?5 one pulse every 16 repetitions. For all other
patterns, rate is a function of the pattern length. The pulse occurs at the lowest common
multiple of 128 and the length. For example, for a pattern length of 32767, the trigger pulse
occurs every 128 patterns repetitions and for a pattern length of 32768, the trigger pulse
occurs every pattern repetition.

Clock/32 Mode: The trigger puise output is the input clock divided by 32.

Pulse Amplitude: Qutput terminated 50§ to 0 V. High: 0 V nominal. Low: —-0.75 V
nominal.

Impedance: 500 nominal.
Interface: dc coupled,

Connector: N-type female.

Description

A Digitizing Oscilloscope is used to measure the inirinsic jitter on the waveforms at

the Pattern Generator DATA OUT and DATA OUT ports with respect to the reference
TRIGGER OUT signal. The test is performed at the single specified pattern, clock frequency
and Data amplitude. The TRIGGER OUTPUT signal is first checked for correct waveform
parameters using the Digitizing Oscilloscope.
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Equipment

Synthesized Sweeper
Digitizing Oscilloscope
Four Channel Test Set
RF Accessory Kit

Display

: HP 83620A
: HP 541217
: HP 54121A
: HP 156804

: HP 70004A

Procedure

Trigger Output Waveform and Data Output Intrinsic Jitter

Checking Waveform at the Trigger Out Port

. Initialize the Pattern Generator module, see page 3-5.

followed by

. Press

select

Press

to output a tmg

ger pnésevévery 32 cloc puilses‘

. Set the pattern to 1000 6000 0000

. Press

to €LK. This enables the Pattern Generator

. Set the Synthesized Sweeper to the maximum module frequency and 0 dBm.

. Connect the equipment as shown:

DIGITIZNG
DISPLAY GSCRADSCOPE
PATTERN
SENERATCR
[- g GOk DATA  THE QuY
g ] FOUR CHANNEL
,_______mmj L5 §ATA Gokn TEST SET
1 G o P
k)
T z 3 & H
. l o o0 @
O B T I S J—
SYNTHESIZED . i e .
SWEERER Mote @ AR unused Pgrte.m Genergfor poris
1 must be terminaied in $0n.
e

The HP 156804 RF ACcassory it
consping ine 500 terminaiions.

7. Set the Digitizing Oscilloscope for the following parameters:

CHAN

TIMEBASE
TRIGGER

DISPLAY

. Atten X1; CH 1,2 on; CH 3,4 off; CH 1 Amplitude 400 mV/Div;

Offset —500 mV; CH 2 Amplitude 200 mV /div; Offset —500 mV.

: Timebase 1 ns/Div; Delay 16 ns; Delay Ref left; Triggered.
. Trig level —200 mV; Slope +ve; Atten X1; HF Sense off; HF Reject

off.

. Display Mode Averaged; Number of Averages 8; Screen Dual;

Bardwidth 20 GHz.
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Trigger Output Waveform and Data Output intrinsic Jitter

Note The above parameters may be obtained by using the Digitizing Oscilloscope
i Autoscale function and modifying as required.

8. Adjust the Digitizing Oscilloscope detay and timebase to display one trigger pulse. The
display below shows a typical waveform for the HP 70841B:

———————————— %f ;{“mw“&fmw;-%’:\vwwf"&r:www--——---»--—--———-——
I 4
i 1
% !
| "
WS&“W":__.——___umm«m_;;~~w.u“m“l:wmvcwj
| ;
[ \
o : -
e . e
g g e
i - |
| - 1
77, 1HHH ns 82, 1H8H ns B/. 1B ns
Ch, 1 = 3B6.8 mVolts/div Offset = —472.1 m¥olts
Ch., 2 = 28.88 mYolts/div 0f fset = 125.8 uvolts
Timebase = 1.BH ns/div Delay = F7.1888 ns
Ch, 1 Parameters P-P Volts = 958.25 mVolts
Rige Time = [B3.4 ps Fall Time = 1725.8 ps
+ Width = 5,3360 ns (vershoot = 5.48% X
Preshoor = 4.804 *%

Trigger on External at Pos. Edge at -283.8 mVolts

9. Check that the trigger spans 16 clock pulses. Using the Digitizing Oscilloscope delay check
that the full trigger period is 32 clock pulses.

10. Adjust the Digitizing Oscilloscope timebase and delay to center one trigger pulse across
the display.

11. Measure the amplitude and width of the displayed pulse. Typically the amplitude of the
pulse will be —0.75 V {that is, Hi level is 0 V, Low level is —0.75 V) and the width will be
5.3 ns.
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12,

13.

14,
15.

16.
17.

18.
19.

Trigger Output Waveform and Data Output Intrinsic Jitter

Checking Intrinsic Jitter at the DATA OUT Port

Connect the Pattern Generator DATA QUT port to Channel 1 of the Four Channel Test
Set.

Connect the Pattern Generator TRIGGER OUT to the trigger Channel of the Four
Channel Test Set.

Initialize the Pattern Generator module, see page 3-5.

Press - followed by

TE'D Set the data output amplitude to 2 V using

the numeric keys.

Set the data Hi level to 0 V using the numeric keys.

Set the Synthesized Sweeper frequency to 2.5 GHz.

Set the Digitizing Oscilloscope as follows:

i. Select the following parameters:
CHAN - Atten X1: CH 1on; CH 2, 3, 4 off; CH 1 Amplitude 400 mV/Div;
Offset —1 V.
TIMEBASE : Timebase 50 ps/Div; Delay 16 ns; Delay Ref left; Triggered.
TRIGGER  : Trig level =500 mV; Slope +ve; Atten X1; HF Sense off; HF Reject

off.
DISPLAY : Display Mode Persist; Persist time 300 ms; Screen single; Bandwidth
20 GHz.
Note The above parameters may be obtained by using the Digitizing Oscilloscope
i Autoscale function and modifying as required.
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ii. Adjust the timebase and delay to obtain a waveform similar to the following. The
display below shows a typical waveform for the HP 70841B:

16,4319 ns 16.681Y ns 1B. 9318 ns
Lh = 288.8 mvolts/div Of fset = ~512.8 mVolts
Timebase = 58.8 ps/div Delay = 16.4318 ns
ODelta Windo= @.8888 VYolts
Window 1 = -512.58 mYolts Window 2 = -512.58 mYalts
Oelta ¥ = B7.87 % '

Upper = B85.36 % Lower = 18.23 %
Delta T = 18.1 ps

Start = 16.6834 ns Stop = |B,B783 ns
# Samples = 1286

Mean = 15.6888 n= Sigma = 3.6 ps

Trigger on External at Pos. Edge at -46G6.8 mVolts

iii. Select HISTOGRAM followed by Window.

iv. Adjust WINDOW MARKER 1 and WINDOW MARKER 2 to the center of the eye
CIOSSOver.

v. Select Acquire then enter 1000 (the number of samples).

vi. Press Start Acquiring. The measurement ends when 100% appears at the top left of
the display.

vii. Select Results followed by Sigma to obtain the measured intrinsic jitter. This must be
< 10 ps RMS.

Checking Intrinsic Jitter at the DATA OUT Port

20. Repeat step 18 with Channel 1 of the Four Channel Test Set connected to the
DATA OUT port. Ensure the DATA OUTPUT port is terminated in 504}
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PRBS 2" 1 Pattern Length

PRBS 2"-1 Pattern Length

Specifications

PRBS Test Patterns:

2311, polynomial D1 4+D?841=0, inverted.

2231, polynomial D#+D¥4+1=0, inverted (as in CCITT Rec 0.151).
2151, poynomial D+ D+ 1=0, inverted {(as in CCITT Rec 0.151).
210_1, polynomial DY¥4+D7+1=0, inverted.

2721, polynomial D7+ D8+4+1=0, inverted.

Description

A Frequency Counter is used to verify the PRBS pattern length and the number of ones in
each of the four preset PRBS patterns. '

The clock to trigger (/1 transition ratio measured on the Frequency Counter verifies the
pattern length of each PRBS. The data to trigger 0/1 transition ratio verifies the number of
ones in each PRBS. Because the results are ratios, they are independent of clock frequency
and Frequency Counter timebase accuracy.

These two tests confirm the major specified parameters in each PRBS pattern.

Equipment

Synthesized Sweeper : HP 83620A

Frequency Counter : HP 5328B Option 031 (1300 MHz)
Microwave Counter : HP 5343A

RF Aceessory Kit : HP 15680A

Display . HP 70004A

Procedure
Verifying the Number of Ones in a PRBS
1. Initialize the Paitern Generator module, see page 3-5.
2. Set the Synthesized Sweeper to the minimum module frequency and 0 dBm.

3. Set the Frequency Counter as foliows:

Ratio : B/A

CH A : Slope +, Atten 1, Termination 50
CHB : Slope 4, Aften 1, Termuination 56 £
Scale (N} : 10
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4. Connect the equipment as shown:

DISPLAY
PATTERN
| GENERATOR
; {LOCK DATA TRIG OUT
1
|- W amcn '] FREQUENCY COUNTER
e : . R
I ¥
; s L
- g
£ 1
] 3
3 ¥
o [TRPOTR....- S — I
3;“;&2';3250 Note - All unused Pattern Generaler ports
: wugt be lerminated in 50N,
g

[ e Tme HP 156804 RF Accessory il
! contains the 3000 terminations.

- then set the Pattern Generator to the PRBS patterns listed in
the following table. Check that the Frequency Counter readings match those listed in
the table. The Frequency Counter scale factor (N) must be set to obtain the required
resolution. It may be necessary to adjust the Frequency Counter sensitivity to obtain
stahle readings.

PRBS Pattern | Connter Reading

2771 40%6.0 0.1
27101 4096.0 £0.1
2715-1 131072.0 £0.1

27231 33554432.0 +0.1

Note A trigger output pulse occurs every 128 patterns on PRBS 2°7—1 and every
i 16 patterns on PRBS 27101, 2715~1, 2723—1 and 2731-1.

v

Verifying PRBS Pattern Length

6. Connect a cable from the Pattern Generator CLOCK OUTPUT to Channel C of the
Frequency Counter (90 MHz-1.3 GHz port).

7. Set the Frequency Counter to Ratio C/A.

8. Set the Pattern Generator to the PRBS patterns listed in the following table, check that
the Frequency Counter readings match those listed in the table. The Frequency Counter
scale factor (N} must be set to obtain the required resolution. It may be necessary to
adjust the Frequency Counter sensitivity to obtain stable readings. The Frequency
Counter will take several seconds to make a measurement on the longer patterns.
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PRBS 2"—-1 Pattern Length

PRBS Pattern| Counter Reading

2771 162566.0 £0.1
2710~1 16368.0 0.1
2715-1 524272.0 £0.1

9°93—1  [(1)34217712.0 £0.1

Note A trigger output pulse occurs every 128 patterns on PRBS 2°7—1 and every
t 16 patterns on PRBS 2710-1,2715~1, 27231 and 2731 ~1.

v

9. Repeat step 8 with the Synthesized Sweeper set to 1 GHz at 0 dBm.

10. Replace the Frequency Counter with the Microwave Counter.

11. Connected the Pattern Generator TRIGGER OQUTPUT port to the
10 Hz-500 MHz input on the Microwave Counter (call this Channel A). Channel A must
also have its 1 M termination selected.

12. Connect the Pattern Generator CLOCK OUTPUT to the 500 MHz-26.5 GHz input on
the Microwave Counter (call this Channel B).

13. Press followed by

14. Set the Synthesized Sweeper to 3 GHz.

15. Measure and note the frequency on Channel A.

16. Measure and note the frequency on Channel B.

17. Calculate the ratio B/A. Ensure it is 16256.0 £0.1.
I8. Press followed by

19. Measure and note the frequency of the signal on Channel A.
20. Measure and note the frequency of the signal on Channel B.

21. Calculate the ratio B/A. Ensure it is 16368.0 £0.5.

Performance Tests 3-29



PRBS 2'n Variéble Mark Density

Specifications
Variable Mark Density Test Patterns:

213 polynomial DPP4+D124-1=20
21 polynomial DM 4+D%+1=0
210 polynomial D04D74+1=0
27, polynomial DT+D%+1=0

In the above patterns an extra zero is added to extend the longest run of zeros by one.

The ratio of ones to total bits in the above patterns can be set to 1/8, 1/4, 1/2, 3/4 and 7/8.

Description

A Frequency Counter is used to verify the pattern length and the number of ones in each of
the four preset PRBS patterns with a variable Mark Density of 1/8, 1/4, 1/2, 3/4, 7/8.

The clock to trigger 0/1 transition ratio measured on the Frequency Counter verifies the
pattern length of each PRBS. The data to trigger 0/1 fransition ratio verifies the number of
ones in each PRBS. Because the results are ratios, they are independent of clock frequency
and Frequency Counter timebase accuracy.

Equipment

Synthesized Sweeper : HP 83620A

Frequency Counter : HP 5328B Option 031 (1300 MHz)
Microwave Counter : HP 5343A

RF Accessory Kit . HP 15680A

Display . HP 70004A

Procedure
Verifying the Number of Ones in the PRBS

ey

. Initialize the Pattern Generator module, see page 3-5.

33

. Set the Synthesized Sweeper to the minimum module frequency and 0 dBm.

3. Set the Frequency Counter as follows:

Ratio : B/A
CHA : Slope +, Aiten 1, Termination 50
CHB : Slope +, Atten 1, Termination 50Q

Scale (N) : 10

4. Connect the equipment as shown on the following page:
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DISPLAY

PATTERN
foprm—— GEMNERATAR
H AOCK CATA  TRIG 04T
O i
- ‘ AR BT woxw FREQUENCY COUNTER
E g T P A (P
o]
EaC,
SYNTHESIZED Note : All unused Patlern Generclar poris
SWEEPER must be terminated in 500
RF
aur The HP 156304 RF Accessory Kit
confaing the B0N lerminations.

5. Press to display Set the Pattern
Generator PRBS pattern and mark density ratio as listed in the following table, and check
that the Frequency Counter readings match those listed. The Frequency Counter scale
factor (N) must be set to obtain the required resolution. It may be necessary to adjust the
Frequency Counter sensitivity to obtain stable readings.

PRBS Pattern |Mark Density Ratio | Counter Reading
27T MARKDEN 1/8 16.0 £0.1
2°7T MARKDEN 1/4 32.0 401
277 MARKDEN 1/2 32.0 £6.1
2°7T MARKDEN 3/4 16.0 +0.1
2°7 MARKDEN 7/8 8.0 +0.1
2710 MARKDEN 1/8 112.0 £0.1
2°10 MARKDEN 1/4 192.0 £0.1
2710 MARKDEN 1/2 266.0 4G.1
2710 MARKDEN 3/4 192.0 40.1
2°10 MARKDEN 7/8 1i2.0 401
2711 MARKDEN 1/8 2246 +0.1
2711 MARKDEN 1/4 384.0 £0.1
2711 MARKDEN 1/2 512.0 0.1
2711 MARKDEN 3/4 384.0 £0.1
2711 MARKDEN 7/8 224.0 0.1
2713 MARKDEN 1/8 896.0 £0.1
2713 MARKDEN 1/4 1536.0 4:0.1
2713 MARKDEN 1/2 2048.0 £0.1
2713 MARKDEN 3/4 1536.0 £0.1
2713 MARKDEN 7/8 896.0 £0.1

Note There is a trigger output pulse at the end of every pattern on all the above
I PRBS rates.
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Verifying the Pattern Length

. Connect the Pattern Generator CLOCK QUTPUT port to Channel C of the Frequency

Counter {90 MHz-1.3 GHz port).

. Set the Frequency Counter to Ratio C/A.

Set the Pattern Generator to the PRBS patterns listed in the following table, and check
that the Frequency Counter readings match those listed. The Frequency Counter scale
factor (N) must be set to obtain the required resolution. It may be necessary to adjust the
Frequency Counter sensitivity to obtain stable readings.

PRBS Pattern | Counter Reading
2°7 MARKDEN 128.0 £0.1
2710 MARKDEN 1624.0 £0.1
2711 MARKDEN|  2048.0 £6.1
2"13 MARKDEN | 8192.0 £0.1

Note There is a trigger output pulse at the end of every pattern on all the above

i PREBS rates.

L

9.
10.
11.

12.

13.
14,

Repeat step 8 with the Synthesized Sweeper set to 1 GHz at 0 dBm.
Replace the Frequency Counter with the Microwave Counter.

Connect the Pattern Generator TRIGGER QUTPUT to the
10 Hz-500 MHz input on the Microwave Counter {call this Channel A). Channel A must
also have its 1 MS) termination selected.

Connect the Pattern Generator CLOCK QUTPUT to the 500 MHz-26.5 GHz input on
the Microwave Counter (call this Channel B).

Set the Synthesized Sweeper to 3 Gliz.
Set the Pattern Generator PRBS pattern to

. Measure and note the frequency on Channel A.
16.
17.

Meagure and note the frequency on Channel B.

Calculate the ratio B/A. Ensure it is 128.0 £0.1.
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18. Set the Pattern Generator to the PRBS patterns listed in the following table, repeat steps
15 to 17 at each PRBS. The expected ratio B/A at each PRBS is listed in the following
table.

PRBS Pattern | B/A Ratio
2710 MARKDEN | 1024.00 +0.1
2711 MARKDEN [ 2048.0¢ -+0.1
2713 MARKDEN |8192.00 £0.1
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PRBS 2'n Zero Substitution

Specifications
Zero Substitution Test Patterns:

213, polynomial D3+ D124-1220
211 polynomial D 4D%4+1=0
219 polynomial D*°4D741=0
27, polynomial D7+ D%+1==0

In the above patterns an extra zero is added to extend the longest run of zeros by one.

Zeros can be substituted for data to extend the longest run of zeros in the above patterns.
The longest run can be extended to the pattern length, minus one. The bit after the
substituted zeros is set to 1. ‘

Description

A Freguency Counter is used to verify the number of ones in each of the four preset PRBS
patterns across the full zero substitution range.

The Data to Trigger 0/1 transition ratio verifies the number of ones in each PRBS. This

will decrease as the longest run of zeros in the pattern is increased. An example of zero
substitution is shown below for 2°7 PRBS. In the following example the longest run of zeros is
set to 40.

5T £ t4:35:15 AU B 1899 FENG
HP 7dBY1A BATTERN BENERATAR {Fditar) (1,17}
Bata Harmal

Pattern 4: 17 Length: {gd
TREPEI: 111 41116 GRG0 RYDO 8pdp PERY 4007 DEDE
[RE3E1: JR4P BUPE GPUR RUBT (1P 1419 #1311 318¢
{PEp4I: 9BER 111G GBLR RiBG (1@ 1842 1181 {140
[BEREY: (1B BLi0 1831 Bi1L B111 BE1! 2BLR 1010 M0
{pipgl: HODIFY
{PIBE::
[BLOZY:
L2} LERD
[BE561: SUB
f82881:
[83281: HARK
[33521: DENSITY
[33B4}:
L
o
[74B8]: RECALL
[B5181:
ICRLLE
Cursar Address: ] REPLACE
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PRBS 2"n Zero Substitution

Equipment

Synthesized Sweeper : HP 83620A

Frequency Counter : HP 5328B Option 031 (1300 MHz)

RF Accessory Kit : HP 15680A
Display 0P 70804A

Procedure

Verifying the Number of Ones in a PRBS
. Initialize the Pattern Generator. see page 3-5.

. Set the Synthesized Sweeper to the minimum module frequency and 0 dBm.

3. Set the Frequency Counier as follows:

Ratio : B/A
CHA : Slope +, Atten 1, Termination 500
CH B : Slope +, Atten 1, Termination 50()

Scale (N} @ 10

. Connect the eguipment as shown:

DESPLAY

PATTERN |
GENERATOR
2008 DATA TG OUT
o 3
R BETR cemw FREQUENCY COUNTER
[o] Q 3
_— % . G
4 i
E 5
SYNTHESIZED Note - All unused Pattern Denernfor poris
SWEERER must he fermnated in SO0
RE
“C'-g Tha HP 1S680A RF Accessory Kt

confaing the 20N lermingtions

to display

0. Set the PRBS pattern and the longest run of zeros to those listed in
the following table. Check that the Frequency Counter readings match those shown. The
Frequency Counter scale factor (N) must be set to obtain the required resolution. It may
be necessary to adjust the Frequency Counter sensitivity to obtain stable readings.
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PRBS Patiern

Longest Run of Zeros

Counter Reading

277 ZEROSUB Tto 11 32.0 £6.1
2°7 ZEROSUB 24 to 29 28.0 0.1
277 ZEROSUB 40 to 43 24.0 40.1
277 ZEROSUB 55 to 59 20.0 £0.1
277 ZEROSUB T2 to T4 16.0 £0.1
2°7 ZEROSUB 83 to 87 12.0 £0.1
277 ZEROSUB 99 to 100 8.0 +0.1
277 ZEROSUB 114 to 113 4.0 +0.1
27 ZEROSUB 120 to 127 1.0 £0.1
2710 ZEROSUB 1% to 15 256.0 0.1
2710 ZEROSUB 161 to 162 220.0 £0.1
2710 ZEROSUB 320 to 322 180.0 £0.1
2710 ZEROSUB 471 to 473 140.0 +0.1
2710 ZEROSUB 637 to 640 100.6 £0.1
2710 ZEROSUB 783 to 789 60.0 0.1
2710 ZEROSUB 925 to 927 20.0 £0.1
2"1) ZEROSUB 1022 to 1923 1.6 +0.1
2711 ZEROSUB 11 to 18 512.0 £0.1
2°11 ZEROSUB 237 to 239 450.0 0.1
2711 ZEROSUB £36 to 643 350.0 £0.1
2711 ZEROSUB 1065 to 1073 250.0 +0.1
2711 ZEROSUB 1463 to 1466 150.0 £0.1
2711 ZEROSUB 1854 to 1855 50.0 £0.1
2711 ZEROSUB 2038 to 2039 5.0 £0.1
2°11 ZEROSURB 2046 to 2047 1.0 40.1
2713 ZEROSUB 13 to 20 2048.0 +0.1
2713 ZEROSUB 1833 to 1836 1600.0 £0.1
2713 ZEROSUB 3365 to 3368 1206.0 0.1
2713 ZEROSUB 4946 to 4940 800.0 £0.1
2713 ZEROSUB 6616 to 6617 400.0 0.1
2713 ZEROSUB 7785 to 7796 100.0 +0.1
2713 ZEROSUB 8148 to 8152 10.6 0.1
2713 ZEROSUB 8188 to 8191 1.0 30.1
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Error Add

Error Add

Specifications
Error Add

There are three modes of operation: Single errors on demand; External Errors (injected via
the rear panel input) and Selectable Fixed error ratios of 1 error in 10%, 10%, 10°, 108, 107, 108
and 107 bits.

Description

A Trequency Counter is used to verify that errors are added into the transmitted data when
the single error add and fized error rate functions are used.

With the Pattern Generator transmitting an all zeros word, the Frequency Counter reading
will increment by one each time the Pattern Generator key is pressed. With
the Pattern Generator Fized Error Raifes selected, there is one errored data bit every 10% bits
(with X being selectable between 3 and 9). The Frequency Counter is used to verify this by
measuring the data to trigger ratio on all zeros pattern .

Equipment

Synthesized Sweeper : HP 83620A
Frequency Counter : HP 5328B Option 031 (1300 MHz)
RF Accessory Kif : HP 15680A
Display : HP 70004A

Procedure
Single Error Add
1. Initialize the Pattern Generator module, see page 3-5.
2. Set the Synthesized Sweeper to the minimum module frequency and 0 dBm.

3. Set the Frequency Counter as follows:

START : A
Scale {N) @ 1
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Error Add

4.

11.

12.

13.
14.

15,
16.

Connect the equipment as shown:

DISPLAY
PATTERN
GENERATGR
WK DATH TR 24T
[o] ? G
{ TorR  URETR ek N ERECUENCY EOUNTER
O O @
H - c s
% O
H a@—.—t
SYNTHESIZED Nate : All unused Pattern Hanerator parts
SWEEFER mus! be fermincied in S0M.
&
o Tha +P 15480A RE Accessory Kit
contoing the 30N termnalions.

. Press f:: Set the pattern to 0000 0000 0000
0060 .

. Press se followed by again then
select

Press 4

. Set the Frequency Counter to START mode with a scaling factor (N)=1.

. Press the Frequency Counter key.
- Pres then 1

. to display | of 2 followed by error add
{right side of display). Press nce. Check that the Frequency Counter

reading increments to 1. It may be necessary to adjust the Frequency Counter sensitivity.

Check that the Frequency Counter reading increments by one each time the
" key is pressed.

Repeat steps 9 to 11 with the Synthesized Sweeper set to 1 GHz.

Fixed Error Rate

Set the Synthesized Sweeper to the minimum module frequency and 0 dBm.

on the right of the display followed by

Set the Counter to Ratio B/A with scaling factor (N)=10%.

Check that the counter reading is 31250.00 £0.1. It may be necessary to adjust the
Frequency Counter sensitivity to obtain stable readings.
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17. Set the - on the Pattern Generator to each of the values shown below, check

that the Counter reading matches in each case:

Error-add Rate | Counter Reading
le—3 31.25 +0.1
le—4 312.5 40.1
le—5 3125 £0.1
le—T7 312,500 0.1
le—8 3,125,000 0.1
fe—9 31,250,000 0.1

18. Repeat step 17 with the Synihesized Sweeper set to 1 GHz.
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User Selectable Patterns and Memory Backup

Specifications
Variable Length User Test Patterns (RAM stored)
Length: 1 to 8192 bits

Resolution: 1 to 255 bits in 1 bit steps
256 to 8192 bits in 32 bit steps

Four internal RAM stores are provided for user patterns. Each store can hold one pattern up
to 8192 bits.

Description

A Digitizing Oscilloscope is used to ensure that the Pattern Generator can produce four
predefined User Selectable Patterns at the maximum module {requency. A Frequency Counter
in the ratio mode verifies that the patterns selected have the correct ratio of ones to Pattern
Trigger in accordance with the tules given in the specifications above. The patterns used
provide maximum stress to the Pattern Generator circuitry. The ratios are checked with clock
frequencies of 100 MHz and 1 GHz.

Memory backup is checked by powering down the system and verifying that the four User
Selectable Patterns stored in RAM are unchanged when the system is powered up.

Equipment

Synthesized Sweeper : HP 83620A
Digitizing Oscilloscope @ HP 54121T

RF Accessory Kit : HP 15680A
Display : HP 700044
Procedure

Checking User Patterns on the Digitizing Oscilloscope

1. Initialize the Pattern Generator module, see page 3-5.
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User $Selectable Patterns and Memory Backup

2. Press 8

- then edit eack pattern as follows

INTERNL PATT 1 1001 0111 0010 110 (pattern length of 15 bits)

INTERNL PATT 2 1111 11111113 1110 1111 111% 1131 1111 0000 G000 0000 6001
0000 0600 0000 0000 (pattern length of 64 bits)

INTERNL PATT 3 1010 (repeat for pattern length of 255 bits}

INTERNL PATT 4 1 (pattern length of 1 bit)

3. Set the Synthesized Sweeper to the maximum module frequency and 0 dBm.

4, Connect the equipment as shown:

DGITIZING
DISPLAY D5CHLOSCOPE
PATTERN [
’ ------- e GENERATOR ‘

I leiooe  oata tAB ouTi
i §. o=
i FOUR CHAMMEL
] TR TATAE L0k M TEST SmY ——
— 3 = K | ST
5 3
a a

i ] i
SYNTHESIZED

SWEEPER Mote - Al unused Poflern Generator pofts
] must be ferminated in 30,

(Shmsssnssmmom The HP 156804 RF Accassory Kil
1 contgns the %0 temminations.

5. Set the Digitizing Oscilloscope for the following parameters:

CHAN : Atten X3: CH 1 on; CH 2 on; CH 3,4 off; CH 1,2 Amplitude 160
mV /Div; CH 1 Offset —236 mV; CH 2 Offset 0 mV.

TIMEBASE : Timebase 1 ns/Div; Delay 1 ns; Delay Ref left; Triggered.

TRIGGER  : Trig level ~500 mV; Slope +ve; Atten X1; HF Sense off; HF Reject
off.

DISPLAY : Display Mode Averaged; Number of Averages §; Screen Dual;
Graticule grid; Bandwidth 20 GHz.

6. Press <

select

Press
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User Selectable Patterns and Memory Backup

7. Adjust the Digitizing Oscilloscope timebase and delay (as required) to obtain a display
similar to the following. Ensure the data displayed on Channel 1 agrees with that set ap
as INTERNL PATT 1 (NRZ format) by counting the number of ones and zeros.

- s JM*"“ s _\_/"‘/"“"
e s i e st
19. 2388 ns 21. /7388 ns 24“23&}8 ns
Ch. 1 166,80 mfalts/div Offset ~236.2 mYalts

168, 8 mVolts/div Of Fset
SB8 ps/div Jelay

1,258 mVolts
19,2386 ns

Ch. 2

Timebase

(130 { I
130 1

Trigger on External at Pos. Edge at -481.8 mVolts

8. Press
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9. Adjust the Digitizing Oscilloscope timebase and delay (as required) to obtain a display
similar to the following., Ensure the data displayed on Channel 1 agrees with that sef up
as INTERNL PATT 2 (NRZ format) by counting the number of ones and zeros.

- e
.'v
16. BWBd ns _ 2B, BEHE ns 36, BBHY ns
Ch. 1. = 16B.8 mVolts/div Offset = -241.2 m¥olts
th. 2 = 168.8 m¥olts/div Offset = 7.8088 mYolts
Timebaze = Z.88 ns/div Helay = 15,8880 ns
Trigger on External at Pos. Edge at -473.5 mVolts

10. Press

followed by
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11. Adjust the Digitizing Oscilloscope timebase and delay (as required) to obtain a display
similar to the following. Ensure the data displayed on Channel 1 agrees with that set up
as INTERNL PATT 3 {NRZ format) by counting the number of ones and zeros.

i PN e ™ .J'H—f-h'.. EaPgy ™, ™
16. 2308 ns 18,7368 ns 21,2360 ns
Ch. 1 = 1608.8 mVYolts/div Dffset = ~-241.2 mVolts
Ch., & = IB8A.8 mVolts/div Jffzet = 7.B0H m¥olts

Timesbase = 5B ps/div Jelay =  16.2368 ns

Trigger on External at Pos. Edge at -473.5 m¥olts

12. Press foltowed by

13. The Digitizing Oscilloscope display should be a DC level of typically +1 V.

Checking User Patterns on the Frequency Counter

14. Connect the equipment as shown:

OISPLAY

PATYERN

GENERATOR

agek  DATA  TRID QUT

O 1
i T mT comom | FRECUENCY COUNTER

[a] [e) P

e § e ¢ A { g

o]
i b
SYNTRESIZED fote - All undsed Potiern Generaior poris
SWEEPER must e termnated in 500
RF

i "('-‘:T The HE 19680A RF Accessory Kil

cantaing the 500 lermnGtions,

15. Set the Synthesized Sweeper to the minimum module frequency and 0 dBm.
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186.

17.

18.
19.

20.
21,

22.
23.
24,

User Selectable Patterns and Memory Backup

Set the Frequency Counter as follows:.

Ratio : B/A
CHA . Slope -, Atten 1, Termination 502
CH B . Slope +, Atten 1, Termination 50

Scale (N} : 10

Select T . in turn and ensure that the counter readings

match those shown. It may be necessary to adjust the counter sensitivity to obtain stable
readings.

User Pattern Counter Reading
INTERNL PATT 1 160.0 £0.1
INTERNL PATT 2 3.0 £0.1
INTERNL PATT 3 4064.0 +0.1
INTERNL PATT 4| No Reading (DC)

Set the Synthesized Sweeper to 1 GHz at 0 dBm.

Connect a cable from the Pattern Generator DATA OUTPUT port to Channel C of the
Frequency Counter {90 MHz-1.53 GHz port).

Set the Frequency Counter to Ratio C/A.

Set the Pattern Gemnerator to

in turn and ensure
that the counter readings match those shown in step 17.

Memory Backup
Switch off the Display using the LINE switch,
Wait a few seconds, then switch on the Display.

in turn and ensure

Set the Pattern Generator to
that the counter readings match those shown in step 17.
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Disc Drive Test
Specifications

Description

The pattern generator disc drive is checked to ensure that it can format a blank floppy disc.
Then a check is made to ensure that patterns of various length can be saved from the current
pattern to floppy disc and retreived from floppy disc back into the current pattern.

Equipment

The following equipment will be required for these tests,
1. HP 70004 display

2. HP 708428 error detector

3. HP 15680A accessory kit.

4. HP 2225A printer

HP 10833A HP-IB cable

HP 70311 clock source

ot

&

Procedure
Disc formatting test
1. Connect the equipment as shown below and initialise the pattern generator as explained in

page 3-5.

CASPLAY

ERFER
i OEYECTOR

CEQER DATA
[ w

o] -
upg
CABLE PRINTER
MANFRAME
PATTERN otk L
GENERATOR SOURCE
CLacx BAYA ThEL DU
1
WK GATA  cleoKoW | awex eur

2. Press the softkey and install a blank high density 3 1/2 floppy disc in the disc drive.

3. Press th

oftkey at the bottom of the right hand menu followed by the

‘ key on the menu that follows. This key will now be highlighted with a flashing
yes beneath it. A Formatting dise-please wait message will be visible at the bottom of the
display and the led on the disc drive will be on.
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Disc Drive Test

Formatting a disc takes a few minutes after which time the disc drive led will be off and the
display will show the main pattern generator menu as in step 1.

Pattern save test

L. = then select a pattern (CURRENT, INTERNL or DISC).
2. Press the - softkey then select
3. Press
4. Press the - softkey and key in the value 127. The display will be similar to
that shown below.
’ ™)
ETE 63 2%:53:1B 11,12.1992 AERD |
salpct | HP 7HB41B PRTTERN GENZRATOR (Eciter) (¥,1B) |10ad
pattern Jata Hormal block
) 2A7PRBS - from Pstt 5 MODIFIED INSERT ACTIV
edit [AARARAET 1111 1119 22@7 AG1Q 4PEB 11BR GULE 18P0 |savedel
usr-pat| [BABMRIRD 1111 BA1Q 9BLR 119 111R 1616 A1i1 1At |hiock
[233ABEY] GBER 1118 ADLD PIAG {181 1G1F 1181 1118
dat osp| [PABERIE) 116D BL1Z 1881 BLL 4111 BOYL GRAB 16F  lsap por
ere-udd fength
trg a/p set gat
clk alp tahel
. ALTPATT
Wisc oK ‘QEEW
EIN HEX
more
Cursar: 166 Trig: % Length: 127 58 of 3
L o
5. Press the s - softkey. Use the RPG control and right hand menu softkeys to

give the new pattern a spec1ﬁc label. (For example "AAA ). Press F
you complete the pattern label,

attributes will appear. This printout will be used in the Retreive pattern test section for
comparrison with the retreived patterns.

7. Select the -
softkey.

8. Press the
Note cpatt 6
i usmg different prbs sequences to loaﬁ the current pattern.
ﬁ Different pattern lengths and labels should also be assigned to each pattern.
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Disc Drive Test

Pattern Retrieve Test

1. Press the - -~ followed by the softkey.

2. Press the - softkey. Disc pattern 5 will now be loaded into the current pattern
fiie in the patiern generator.

3. Press followed by the oftkey. Note that the label
{upper lefthand side of the display), pattern length {bottom of the display) and pattern
content are identical to that in the printout of the previous section.

Note Repeat steps 1 to 4 above for disc patterns 6 to 12
|

v
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Auxiliary Input Test

Auxiliary Input Test

Specifications
Auxiliary Input

Provides a means of controlling the alternate pattern changeover or forcing the data output to
zZero.

Alternate Pattern Selected: The input signal forces a change between the two patterns at the
end of either pattern. One of two modes can be chosen:

Oneshot: A rising edge on the input (minimum pulse width} inserts a single version of B
into repetitions of A.

Alternate: The logic state of the input determines which pattern is output. (A logic 0 will
output pattern A.)

Alternate Pattern Not Selected: The input signal forces the data output to TTL high.
Levels: TTL compatible, active low.

Pulse Width:

Clock Minimum Pulse Width
> 500 MHz 100 ns
100 to 500 MHz 250 ns

Interface: dc coupled.

Description

With PRBS Pattern selected on the Pattern Generator, a Digitizing Oscilloscope is used to
verify that a TTL low level (active) at the rear panel AUXILIARY INPUT port inhibits the
PRBS pattern at the DATA QUT port (all bits to zero).

With Alternate Word selected, a Frequency Counter is used to verify that a TTL Low

level at the rear panel AUXILIARY INPUT port selects PATTERN A and a TTL high
selects PATTERN B. The TTL signal at the AUXILIARY INPUT port is a pulse set

to the minimum width specified for the Clock Frequency in use and is supplied by the

Pulse Generator. With PATTERN A set to all ones and PATTERN B set to all zeros the
changeover frequency of the Data Out signal will be the same as the Auxiliary Input pulse
rate. The Frequency Counter measures these two signals in the RATIO mode ensure results
are independent of Pulse Generator frequency and Frequency Counter timebase.
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Auxiliary Input Test

Eqguipment

Synthesized Sweeper @ HP 83620A
Digitizing Oscilloscope : HP 541217
RF Accessory Kit : HP 1588CA
Display - HP 79004A
Frequency Counter . HP b343A
Pulse Generator : HP 8116A
Power Splitter : HP 11667A

Procedure
Checking Pattern Inhibit
1. Initialize the Pattern Generator module, see page 3-5.
2. Set the Synthesized Sweeper to the minimum module frequency and 0 dBm.

3. Set the Pulse Generator as follows:

Waveform  : Pulse

Pulse Width : 250 ns

Frequency @ 2 MHz
Amplitude  : 5 V peak-to-peak
Offset Y

4. Connect the equipment as shown in the following diagram:

DIGITEZING
TESFLATY o DFLILLGECORE

PATTERN
fing g GENERATOR 1
oo I g e on |
FOUR EHANNEL
\ i YR caxw TEST SET i—-j H

5] [+] i | E
|

o
[ T T
(SR )

POWER
SPLITTER

Note - A% unused Polfern Generator porfa
must be terminated it 580

PULSE SYNTHESIZED
GENERATOR SWEEPER
LR The HP 156804 RF ACZessory Kit

contang 1he SE7 berinations.

SR
1]

5. Set the Digitizing Oscilloscope for the following parameters:

CHAN + Atten X1; CH 1 on; CH 2 on ;CH 3 4 off; CH 1 Amplitude 300
mV/Div; CH 1 Offset —500 mV; CH 2 Amplitude 1.6 V/div; CH 2
Offset OV.

TIMEBASE : Timebase 100 ns/Div; Delay 16 ns; Delay Ref left; Triggered.

TRIGGER  : Trig level 500 mV; Slope +ve; Atten X1; HF Sense off; HF Reject off.

DISPLAY : Display Mode Averaged; Number of Averages 8; Screen Dual;

Graticule grid; Bandwidth 20 GHz,
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Auxiliary Input Test

Note The above parameters may be obtained by using the Digitizing Oscilloscope
q Autoscale function and modifying as required.

v

6. Adjust the Digitizing Oscilloscope timebase, delay and range to obtain a waveform similar
to the following. The display shows a typical waveform for the HP 70841B.

| ¥

| R SO g .

| T

i "

{ -

l »

R LANUVPRS S S AT S . T A N -

| ’ ¥

I 3

) SRS WU NSRS RS R e RN SRR S

L o

i 3 : T T T U JUNN SR S

| -

| y .

A T

| 3

16. 6988 ns 51b6.4UBY rs l.6iB94 us
Ch. 1 = 308.8 mYolvs/div 0ffser = -422.2 mVolts
Ch. 2 = 1.BBB Volis/div Hfsert = P.@B8 VYolts
Timebase = 108 ns/div felay = 15, BEBE ns
Delta ¥V = 32,4888 Volzs
Ymarker]l = ~1.B758 V¥olis Vmarker? = 1.7258 Volts
Oelta T = 581.319 ns
Start =  32.5%388 ns Stop = 534,589 ns

Trigger on External at Pos. Edge at 93.88 mVolts

7. Ensure that the PRBS pattern is present at the DATA QUT port for the same length of
time that the pulse signal is high and is inhibited for the samne length of time that the
pulse signal is low (active).

Noie Due to delays within the Pattern Generator the AUX IN and Data Output
I signals will not be coincident.

v
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Auxiliary Input Test

8. Repeat steps 6 to 7 with the Pulse Generator frequency and pulse width and the
Synthesized Sweeper frequency set to the values shown:

Pulse Generator Synthesized Sweeper
Frequency | Pulse Width Frequency
2 MHz 250 ns 499 MHz
5 MHz 100 ns 500 Mz
b MHz 100 ns 1 GHe
5 MHz 100 ns 3 GHz

Checking Alternate Word Select

9. Set the Synthesized Sweeper to the minimum module frequency and 0 dBm.

10. Set the Pulse Generator as follows:

Waveform : Pulse

Pulse Width : 250 ns
Frequency : 2 MHz
Amplitude : 5 V peak-to-peak
Offset 0V

11. Set the Frequency Counter as follows:

Ratio : B/A
CHA . Slope 4, Atten 1, Termination 500
CHB : Slope +, Atten 1, Termination 50Q

Scale (N) : 10

12. Connect the equipment as follows:

DISPLAY
CONSTL ——
PATTERN
Tor, W GENERATOR
AP w‘ £LOCK DATA  TRIG BUT
E ol T
H — tL(D)Gt ﬁé‘i\ WRK N FREQUENCY [OUNTER
- o & =1
o g ]
RATIG
_ BiA
PULSE SYNTHESIZED Nate - A% unusec Poltern Generclor porls
GENERATOR SWEEPER must he terminoted in 500,
. o |
%T %? H The HF S480A RF Accessory Kit
! i contoing the 500 termnations.

13. Press followed by

: d twice then set WORD 0 to 11111111 11111111 and WORD 1 to 00000000
00000000,

14. Adjust the Frequency Counter CH A and B sensitivity controls for a stable reading of 1.0
+0.1.
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Auxiliary Input Test

15. Repeat steps 14 with the Pulse Generator frequency and pulse width and the Synthesized
Sweeper frequency set to the values shown:

Pulse Generator Synthesized Sweeper
Freguency | Pulse Width Freguency
2 MHz 250 ns 499 MHz
5 MHz 100 ns 500 MHz
5 MHz 100 ns 1 GHez
5 MHz 100 ns 3 GHz
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Error Detector Performance Tests

These tests (on pages 3-55 to 3-94) ensure that the HP 70842B 0.1 - 3 GHz Error Detector
modules meet specification. The Error Detector performance checks require the system to
be configured either master/master or master/slave prior to performance testing, see the

Preliminary Procedures on the following pages.
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Test Frequencies

Test Frequencies

The terms minimum and maztmum are used to define test frequencies in the performance
tests. These frequencies are defired in the following table:

Module

Miniram Frequency

Maximum Frequency

HP 708428

100 MHz

3 GHz
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Test Frequencies

Error Detector Module Preliminary Setup (Master/Slave)

1. Interconnect the HP-MSIB IN and OUT ports on the HP 70004A Display and the HP
70001A Mainframe, see page 2-13.

2. Note the Error Detector module HP-MSIB address (row and column), it must be returned
to this setting after its performance has been verified.

2. Set the Error Detector module row address to 0 and column address to 17, see page 2-7.

4. Set the Pattern Generator module row address to 1 and the column address to 18, see page
2-8.

L

. Plug the Error Detector module {to be tested) into the Display and the Pattern Generator
module into the Mainframe.

6. Power-on the Display and Mainframe {system selftest occurs at power-on, fakes
approximately 15 seconds complete).

7. Press followed by X o establish a communication link between the
Error Detector module and the Display.

8. Press to initialize the Error Detector and Pattern Generator modules (to their
preset or default settings). A typieal display is shown below:

'S B
(BT 1y t4:82:22 1B.B9. 1840 USEA |
salect | HP 74B424 ERROR BETECTOR (Main Resulis) {9,17) 3n27-4
patters Clock Loss
Errar Count: -
select Deltta Errar Count: Ja15-1
page Errar Ratio:  -eee
Delta Error Ratio: -éléé
iat of Sinck Frequeney: 2.4048 H:
o _u : Pewer Lpss Secands:  ----- 20181
err-add
Sync Loss Secomds: 0 -----
Jate - Time: (89R-89-1B 14:82:4
try a/p ang-g
etk a/pl HP 7BBM4R PATTERN GENERATOH {(Siatus) (4,18)
Data Harmal
data Pattern: PRES 2423-1 user
Enput Trigger Fattern: AD¢BEDARIRANARARARGEEEE pattern
Trigger Mode: PATIERN
. Data fmplitude: 5BE.E al alt
gating Data High Lavel: E.B00 U { @ U taral worde
Data CGutput Relay: g s
. Clock Amplitude: 598.8 eV worE
of P External Clock Frey: B.RUEE H: 1 ef 3
., »,
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Preliminary Setup (Master/Master)

Preliminary Setup (Master/Master)

1.

9.

. Press followed by

Interconnect the HP-MSIB IN and OUT ports on the HP 70004A Display and the HP
70001A Mainframe, see page 2-13.

. Note the Error Detector module HP-MSIB address {row and column), it must be returned

£o this setting after its performance has been verified.

. Set the Error Detector module row address to 0 and column address to 17, see page 2-7.

Set the Pattern Generator module row address to 0 and the column address to 18, see
page 2-8.

. Plug the Error Detector module (to be tested) into the Display and the Pattern Generator

module inte the Mainframe.

. Power-on the Display and Mainframe (system selftest occurs at power-on, takes

approximately 15 seconds to complete).

until the Error Detector parameters appear on the

display.

. Initialize the Error Detector module to its preset or default seftings, by pressing

(inNsT PRESET). A typical Error Detector display is shown below:

4 '
(BT sy 13:49:37 1B.BS3.153p TSER
seipct | HP 7EBYPA ERADA DETECTOR (Main Resuits) (8,17} 34331

. Errar Count: n
edit Jelta Erear Coynt: B Tnq5-1
usr-pat Errar Ratio:

Jelta Error Ratio:  wvee

ipet Clock Frequency: A.0968 H2

;zgzc Power Loss Secands: - grif-1

Sync Loss Seconds: .
Bate ~ Tipe: 1392-B3-1B 13:43:56

Ipaging dad-q
data user
input pattern
gating

more nare
iaf 2 1af 3
.\, o

[

Press followed by X
Pattern Generator module an
appear on the display.

to establish a communication link between the
isplay - the Pattern Generator parameters should

Performance Tests 3-57



Preliminary Setup (Master/Master)

10. Tnitialize the Pattern Generator module to its preset or default settings, by pressing

(INST_PRESET). A typical display is shown below:

-

R [y 13:58:51 1B #9.1998 [TU5LR
select | HF 7@RY17 PRTTERN GENERATOR (8tatus! (E,LB) asaa-1
pattern) (TR fata Normal —
adit 5
FELE 1 Pattern: PRBS £423-1 erts-t

Trigper Pattern: BRRGDEOEBEOEPEIARARETE
£ oaf
fa ok Trigger Node: PRTTERN SLE
trg a/p Data Rapiitude: 5BA.8 &V an7-t
clk afp Data High Level: B.8B@ ¥V ( 2V ternm}

A Datz Jutput Belay: - user

aisc
patiera
Eiock fAmplitude: GBE.G sV
External Clock Freg: B.RE8@ Hr sl
words
nore
{af 3

™\
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Clock Input Levels

Clock Input Levels

Specifications

Waveform: Compatible with the following:
Clock Sources: HP 70322A or HP 70311A.
Signal Generators: HP 8665A or HP 8644A.
Pattern Generator Modules: HP 70841A/B

Amplitude: +4 dBm.

Return Loss: Typically > 10 dB over the operating range.
Impedance: 50f) nominal.

Interface: dc coupled.

Connector: N-type female.

Alternative clock Sources: Other clock sources offering a similar performance to those listed
under Waveform can be used provided they meet the following:

Noise: SSB broadband noise floor, offsets > 10 MHz from the carrier in the range 10 MHz to
4 GHz:

Carrier Frequency Noise floor

<300 MHz | < ~140 dBc/Hz
> 300 MHz | < —130 dBc/Hz

Maximum Power from 560 Source: 15 dBm.

Description

This test ensures that the Error Detector can synchronize to a worst-case test pattern with
the CLOCK IN signal set to minimum and maximum specified amplitudes. The Clock Loss
alarm functions on the Error Detector are also checked in this test.

The CLOCK IN signal for the Pattern Generator is provided by a Synthesized Sweeper via

a Power Splitter and for the Error Detector via another Power Splitter with the Power Meter
used to measure the signal level at the Error Detector CLOCK IN port. This level is first
adiusted to the minimum clock input level specified - the Error Detector is then monitored to
ensure correct alignment across the full frequency range with a specific User Seleciable Pattern
set up on both the Pattern Generator and Error Detector. The clock polarity is inverted as
required to achieve this. The above test is repeated with the Synthesized Sweeper amplitude
set to the maximum level specified for the Error detector CLOCK IN port. The Clock Loss
alarms are verified by reducing the Synthesized Sweeper level until these alarms are displayed
on the Error Detector. The level at which this occurs is noted.
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Clock input Levels

Equipment

Synthesized Sweeper : HP 83620A
RF Accessory Kit : HP 15680A
Pattern Generator : HP T0841A/B
Display : HP 70004A
Power Meter : HP 436A
Power Sensor : HP 8482A

Power Splitter
Attenuator

: HP 11667A (2 required)
: HP 8491A (option 010)

Procedure
Pattern Alignment

1. Initialize the FError Detector and Pattern Generator as a master/slave system, see page
3-56.

2. Connect the equipment as shown:

MANERAME

ERROA
PATTERN 1 b | e, T POWER
GENERATOR } BETECTOR b
LA GATA TRE OUT - —
o Q -8 nata
R | o

BATA  £LOCK N

Clg.x
o

|

POWER
| SENSOR

10 db - POWER E

ATTEMUATOR| PLITTER

See Step ) H

t
E"'l—j T o G
¥

FOWER I S
SPLITTER
? ) G CREC

SYNTHESIZED i &

SWIEPER

Nole - Al unused Pattern Generatar and Error Datector
ports must be lermindied n 300,

The HP 156804 RF Accessory Kit
rantoing e 500 terminotions.

Note Use only cables from the RF Accessory Kit to connect the Pattern Generator
i to the Error Detector. These cables are of equal length and type and have
% optimum characteristics for the following tests.

3. Set the Power Meter to read dBm {100% CAL factor).

Note The Power Sensor should be calibrated using the Power Meter internal Power
i Reference. Refer to the Power Meter Operating Manual for details.

v
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10,

1t

12.

13.

. Press 1

Clock Input Levels

. Set the Synthesized Sweeper to the minimum module frequency and adjust the level for
—~4 dBm as read on the Power Meter,

iy e T f';tO 1111 1111
1111 1111 0000 0000 0000 0000 (pattern length 32 bits)

on the left of the display then press . . Press

alarm indicators are not lit. Also check that the

alarm messages are not on the display.

. Sweep the Synthesized Sweeper slowly between the minimum and maximum module

frequency (maintain —4 dBm reading on the Power Meter) and monitor for Clock Loss,
Data Loss, Sync Loss or Errors alarms. If a Sync Loss or Errors alarm occurs at any
frequency, select ~ then press . Check for pattern re-alignment,
no alarm message on the display and no module alarm indicators.

. Return the Synthesized Sweeper frequency to the minimum module frequency.

Checking Clock Loss Alarms

Reduce the Synthesized Sweeper level until the CLK LOSS alarm indicator on the Error
Detector module is lit. The - alarm message should appear on the display.

Typically, Clock Loss alarms occur below —10 dBm. Confirm this level on the Power
Meter.

Checking the Maximum Level at the Error Detector CLOCK IN Port

Insert the 10 dB Fixed Attenuator between the Power Splitter output and the Pattern
Generator CLOCK IN port.

Increase the Synthesized Sweeper amplitude to obtain a reading of +4 dBm on the Power
Meter.

Sweep the Synthesized Sweeper slowly between the minimum and maximum module
frequency (maintain the +4dBm reading on the Power Meter) and monitor for Clock
Loss, Data Loss, Sync Loss or Errors alarms. If a Sync Loss or Errors alarm occurs at any
. Check for pattern re-alignment,
indicators.
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PRBS 2"n-1 Pattern Synchronization, Error Detect and Audible
Indicator

Specifications

PRBS Test Patterns

2311, polynomial D314+ D*41=0, inverted.

923_1, polynomial D234+ D#41=0, inverted (as in CCITT Rec 0.151).
915_1, poynomial D 4D +1=0, inverted (as in CCITT RecO.151).
9211, polynomial D¥4D7+1=0, inverted.

971, polynomial D7+D®+1=0, inverted.

Error Measurements

The error detector counts bit errors by comparing the incoming data bit-by-bit with the
internally-generated reference pattern. All measurements run during the gating periods
as described with the exception of Delta Error Count and Delta Error Ratio. These
measurements run continuously to facilitate user adjustments for minimizing errors.

Error Count: The total number of errors during the gating period.
Delta Error Count: The number of errors in successive decisecond intervals.
Error Ratio: The ratio of counted errors to the number of bits in the selected gating period.

Delta Error Ratio: The ratio of counted errors to the number of bits in successive decisecond
intervals.

Errored Intervals: Time intervals during which one or more errors occurred. These intervals
are errored seconds, deciseconds, centiseconds or milliseconds.

Error Free Intervals: Time intervals of seconds, deciseconds, centiseconds or milliseconds,
during which no errors occurred.

Description

This test ensures that the Error Detector can synchronize to 2°7—1,2°10-1, 27151, 2"23~1
and 2°31—1 PRBS patterns and can also count single and fived rate bit errors on each
pattern.

A Pattern Generator is set to transmit each pattern - the Error Detector is monitored to
ensure correct alignment on each pattern across the full frequency range. The active clock
edge on the Error Detector is inverted as required to achieve this.

Single errors are then added to each transmitted pattern - the Error Detector is checked to
ensure these errors are detected. Finally, the Pattern Generator is set to a fixed error rate -
the Frror Detector is checked for the correct error rate and result analysis on each pattern.
Single and fixed error rates are verified at three discrete frequencies.

The audible indicator is verified by listening for a beep each time errors are added.
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PRBS 2°n-1 Pattern Synchronization, Error Detect and Audible Indicator
Equipment

Svnthesized Sweeper : HP 83620A
RF Accessory Kit : HP 15680A
Pattern Generator : HP 70841A/B
Display . HP 70004A

Procedure
Pattern Alignment

1. Initialize the Pattern Generator and Frror Detector as a master/slave system, see page
3-56.

2. Set the Synthesized Sweeper to the minimum module frequency and 0 dBm.

3. Connect the equipment as shown:

DISPLAY

ERRIR
DETECTOR

i
i
[y DATA
~ (
MANFRAME
:

BATTERN
GENERATOR
000 DATA TR BT

Q

)

L
‘CI..W I aex ek
o o

SYNTHESIZED Note : Al unused Pallern Gensrator and Erroe Dafecior

SWEEPER
poris must e termingtad in S0
¢ The MP 156804 RF Accessary Ki
| conteins the 50 terminations
Note Use only cables from the HP 15680A RF Accessory Kit o connect the Pattern
i Generator to the Error Detector. These cables are of equal length and type
ﬁ and have optimum characteristics for the following tests.

4. Ensure that the Error Detector CLK LOSS, DATA LOSS, SYNC LOSS or ERRORS
alarm indicators are not lit. Also check that the € ] "

- alarm messages are not on the display.

5. Sweep the Synthesized Sweeper slowly between the mimimum and maximum moduje
frequencies and ensure no alarm indicators or messages occur.

If a sync loss or errors alarm occurs at any [requency, select ., then press

7 .. Check for pattern re-alignment, no alarm mesmge on the displa,y and no
modnle alarm indicators.

6. Repeat step b with
respectiveiy.
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PRBS 2°n-1 Pattern Synchronization, Error Detect and Audible Indicator

synthesized Sweeper frequency to the minimum module frequency then select
3 on the display.

Single Error Add and Audible Error Indicator

8. Press then

on the left of the display.

9. Select BEE ol OR to activate the audible error indicator.

10. f 2 followed by then on the left of the display, select
11. Press } . (ensure the GATING indicator on the Error Detector module lights).
12. Select ° once. An

audible beep should be heard.
13. Ensure that the displayed Error Count is 1.

14. Check that the Error Count increments by 1 count each time

pressed. The alarm message and indicator should flash momentarily and the
Beeper should sound each time an error is added.

15. Select | - then press _in sequence to

teset the error count to zero.

16. Repeat steps 11 to 15 with
respectively.

17. Return
Sweeper se

then repeat steps 11 to 16 with the Synthesized
e maximum module frequency.

O

then select

Note If a Sync Loss alarm occurs at this frequency, press
] _: . Ensure that the alarm disappears.

20. Select rr-add followed by “on the right of the display then

ED. and set the fixed rate to

(one error in 10° bits).

21. Ensure that the E
indicator is lit. A

alarm message is displayed and that the FRRORS alarm
uous beeping should be audible.
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PRBS 2°n-1 Pattern Synchronization, Error Detect and Audible Indicator

22. Press g ng. then select Set the to 5 seconds using the
numeric keys.

23. Press § then select (ensure that the Error Detector GATING
indicator lights).

24. Wait for gating to finish then note the Error Ratic and Delta Error Ratic readings on
the display. These will be typically 1.000e-06.

25. Repeat steps 23 and 24 with ; set to

- respectively. The results will be unchanged.

26. Return the pattern to

27. Repeat steps 23 to 26 with the Frequency Synthesizer set to 3 GHz.

Note Loss alarm occurs at this frequency, press then select
i
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PRBS 2"n Pattern Synchronization, Error Detect and Memory Backup

Specifications
Variable Mark Density Test Patterns:

212 polynomial D¥+D1241=0
211 polynomial DM4+D+1=0
210 nolynomial D*%4+D7+1=0
27, polynomial D74+D8+1=0

In the above patterns an exira zero is added to extend the longest run of zeros by one.
Error Measurements

The error detector counts bit errors by comparing the incoming data bit-by-bit with the
internally-generated reference pattern. All measurements run during the gating periods
as described with the exception of Delta Error Count and Delta Error Ratio. These
measurements run continuously to facilitate user adjustments for minimizing errors.

Error Count: The total number of errors during the gating period.
Delta Error Count: The number of errors in successive decisecond intervals.
Error Ratio: The ratio of counted errors to the number of bits in the selected gating period.

Delta Error Ratio: The ratio of counted errors to the number of bits in successive decisecond
intervals.

Errored Intervals: Time intervals during which one or more errors occurred. These intervals
are errored seconds, deciseconds, centiseconds or milliseconds.

Error Free Intervals: Time intervals of seconds, deciseconds, centiseconds or milliseconds,
during which no errors occurred.

Description

This test ensures that the Frror Detector can synchronize to 277, 2710, 2711 and 2713 PRBS
patterns and can also count single and fized rate bit errors on each pattern.

A Pattern Generator is set to transmit each pattern - the Error Detector is monitored to
ensure correct alignment on each pattern across the full frequency range. The active clock
edge on the Error Detector is inverted as required to achieve this.

Single errors are then added to each transmitted pattern - the Error Detector is checked to
ensure these are detected. Finally, the Pattern Generator is set to a fixed error rate of 1x107°
- The Error Detector is checked for the correct error rate and results analysis. Single and fixed
error Tates are verified at frequency extremes.

The internal memory backup is verified by cycling the power and ensuring that the displayed
clock time and date are still valid. With gating active the power is cycled - the Error Detector
display is checked to ensure that the Power Loss Seconds has been correctly recorded (the
time during which the measurement is inactive).
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PRBS 27n Pattern Synchronization, Error Detect and Memory Backup
Equipment

Synthesized Sweeper : HP 83620A
RF Accessory Kit : HP 15680A
Pattern Generator : HP 70841A/B
Display : HP 70004A

Procedure
Pattern Alignment

1. Initialize the Error Detector and Pattern Generator as a master/slave system, see page
3-56.

2. Set the Synthesized Sweeper to the minimum module frequency and 0 dBm.

3. Connect the equipment as shown;

ISP Y

ERROR
——— DETECTOR

[t DATA
N H

MARFRAME

PATTEAN
GENERATCR

nane aATA mﬁomn

1
ABH TR mom e
[&] o] v

gmﬁéﬁ%zep Mote . All unused Pottern Generaior ond Error Detecior
ports must be termingiec i 500,
%;"“"‘"""“““““‘ The P 196804 RF Accessory Kit
& rortans the 500 terminations
Note Use only cables from the HP 15680A RF Accessory Kit to connect the Pattern
¢ Generator to the Error Detector. These cables are of equal length and type
ﬁ and have optimum characteristics for the following tests.

4. Press ¢
select

until

then use 5 s displayed then

5. Emnsure that the Error Detector CLK LOSS, DATA LOSS, SYNC LOSS and ERRORS
alarm indicators are not lit. Also check that the §

and | ~alarm messages are not on the display.

6. Sweep the Synthesized Sweeper slowly between the minimum and maximum module
frequencies and monitor the module and display for Clock Loss, Data Loss, Sync Loss or
Errors alarms.

If Sync Loss or Errors indicators appear at any frequency, select -, then

press . Wait for resync to occur {up to 30 seconds) then check for pattern
realignment, no alarm messages on the display and no module alarm indicators.
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PRBS 2°n Pattern Synchronization, Error Detect and Memory Backup

7. Repeat step 6 with -, and

N respectively.

2. Ret

the Synthesized Sweeper frequency to the minimum module frequency then select
. on the display.

Single Error Add
9. Press

then select !
10. Press

11. Select ¢

12. Ensure that the display Error Count is 1.

13. Check that the Error Count increments by 1 count each time

pressed. The E
error is added.

* alarm message and indicator should flash momentarily each time an

14,

then press in segquence to

reset théméff'o'f count to zero.
15. Repeat steps 10 to 14 with ;

respectively.

and

16. Repeat steps 10 to 15 with the Synthesized Sweeper set to the maximum module

frequency.
Note H a Sync Loss alarm occurs at this frequency, select d then press
i . Wait for resync to occur {up to 30 seconds).

Synthesized Sweeper frequency to the minimum module frequency, then select
on the display, ensure that all alarms disappear.

F;.xed Error Add Rate

1.

o display Error Count, Delta Error Count,

19,

: {one error in 1{}5 blts)

20. Ensure that the
indicator is lit.

alarm message is displayed and that the ERRORS alarm

21. . to 5 seconds using the

pumeric key'c
22.

g then select ensure the Error Detector GATING indicator is

lit).
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PRBS 2°n Pattern Synchronization, Error Detect and Memory Backup

23. Wait for gating to finish then note the Error Ratio and Delta Error Ratio readings on
the display. These will be typically 1.00e—-5.

24. Repeat steps 22 and 23 with

- respectively. The results will be unchanged.

Note do not select

- until Tesyne has occurred (up to 30 seconds).

- then press

Note If a Sync Loss alarm occurs at this frequency, select

" . Wait for the resync to occur (up to 30 seconds}, ensure that all
% alarms disappear.

Power Loss Indicator and Internal Memory Backup

27. Note the time and date shown on the display.

Note If required, refer to the HP 71600 Series Operating Muanual for details on the
I setting the internal clock time and date.
28, Press ; then switch off the Display using the LINE

switch.

29, Switch on the Display then wait for the time and date to appear - check that the internal
clock has been operating during power down.

30. Check the Power Loss Seconds on the display.
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PRBS 2°n with Variable Mark Density

Specifications
Variable Mark Density Test Patterns:

213 polynomial D*3+D*24+1=0
211 polynomial DM 4D%4+1=0
210 polynomial D°4+D74+1=0
27 polynomial D7+D%+1=0

In the above patterns an extra zero is added to extend the longest run of zeros by one.

The ratio of ones to total bits in the above patterns can be set to 1/8,1/4,1/2,3/4 and 7/8.

Description

This test ensures that the Error Detector can synchronize to 2°7, 2710, 2711 and 2713 PRBS
patterns with mark densities of 1/8,1/4,1/2,3/4 and 7/8.

A Pattern Generator is set to transmit each pattern - the Error Detector is monitored to
ensure correct alignment across the full frequency range. The active clock edge on the Error
Detector is inverted as required to achieve this,

The Error Detector Data Threshold (the level at which the 0 to 1 transition occurs) is then
adjusted manually to optimize transition peint for the chosen transmit levels. The mark
density can now be increased from minimum to maximum - the Error Detector alignment is
verified at each mark density setting by adding single errors.

This last step is repeated at each PRBS and at frequency extremes.

Equipment

Synthesized Sweeper : HP 83620A
RF Accassory Kif : HP 156880A
Pattern Generator : HP 70841A/B
Display . HP 70004A

Procedure
Pattern Alignment

1. Initialize the Error Detector and Pattern Generator as a master/slave system, see page
3-56.

2. Set the Synthesized Sweeper to the minimum module frequency and 0 dBm.
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PRBS 2°n with Variable Mark Density

3. Connect the equipment as shown:

RSP AY
ERRO&
U DETECTOR
{ Lo C.AJA
SO @
MANFRAME
PATTERN
CENERATOR —
COGC LELEY RIS DUT
[}
H
o HifE ok w
Q s O_
EL?;E;%&;;Z&D Mote @ Al unused Paflern Gensralor and Error Setecior
poris must ba ferminaled in %00
H}‘
& | - The HE 154204 BF Accassory Kit
i coniging the S0 terminations.
Note Use only cables from the HP 15680A RF Accessory Kit to connect the Pattern
i Generator to the Error Detector. These cables are of equal length and type
& and have optimum characteristics for the following tests.

then use

alarm indicators are not lit. Also check that the

alarin messages are not on the display.

Setting the 0/1 Threshold Manually

Note The Error Detector sync time increases with longer patterns (higher numbers).
g
i The manual 0/1 threshold should always be set on the shortest pattern (277 ).
% Sync time on this pattern will be <2 seconds.
6. Press

7. Press - then set the threshold to using the numeric keys.

8. Check that there are Sync Loss and Errors alarms.

9. Decrease the threshold voltage using the rotating knob until the Sync Loss and Errors
alarms disappear. Note the voltage { V1) at which this occurs.

10. Continte to decrease the threshold voltage until the Sync Loss and Errors alarms occur
again. Note the voltage (V2) at which this occurs.

11. Calculate (VI+V2)/2 then use the numeric keys to enter this value as the new threshold
voltage. There must be no Sync Loss and Errors alarms.
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PRBS 2 n with Variable Mark Density

Single Errors with Variable Mark Denslty

12, Press select P - then select

to display |
ENSITY foﬂowed by (1T

, finally press E

13. Press ¢ - then select |
14, Press

13. Select then press

. once,

16. Ensure that the displayed Error Count is 1.

17. Check that the Error Count increments by 1 count each time -

pressed. The E
erTorT i8 adéed

+ alarm message and indicator should flash momentarily each time an

: _. G in sequence to
Tesel %he erro; count to zero.

19. Repeat steps 12 to 18 with th.

respectively.

- and

21. Return the pattern to

29. Repeat steps 12 to 21 with the Synthesized Sweeper set to the maximum module

frequency.
Note If a Sync Loss alarms occurs at this frequency, select 1nput then press
i . Wait for resync to occur - ensure all alarms are off.

v
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PRBS 2™n with Zero Substitution

PRBS 27n with Zero Substitution

Specifications

Zero Substitution Test Patterns:

213 polynomial D¥ 4+ D12 41=0

21 polynomial D14+D%41=0

219 polynomial DI%4+D741=0

27, polynomial D7+ D84 1=0

In the above patterns an extra zero is added to extend the longest run of zeros by one.

Zeros can be substituted for data to extend the longest run of zeros in the above patterns.
The longest run can be extended to the pattern length, minus one. The bit after the
substituted zeros is set to 1.

Description

This test ensures that the Error Detector can synchronize to a 277, 2710, 2711 and 2713
pattern with extended runs of zeros.

A Pattern Generator is set to transmit each pattern - the Error Detector is monitored to
ensure correct alignment across the full frequency range. The active clock edge on the Error
Detector is inverted as required to achieve this.

The Error Detector Threshold (the level at which 0 to 1 transition occurs) is then adjusted
manually to optimize the transition point for the chosen transmit level. Zeros can now be
substituted intc the pattern by increasing the longest run of zeros from minimum to maximum
and verifying Error Detector alignment at selected longest run of zeros. This last step is
repeated at each PRBS and at three discrete frequencies.

Equipment

Synthesized Sweeper : HP 83620A
RF Accessory Kit : HP 15680A
Pattern Generator @ HP 70841A/B
Display : HP T0004A

Procedure
Pattern Alignment

1. Initialize the Error Detector and Pattern Generator as a master/slave system, see page
3-56.

2. Set the Synthesized Sweeper to the minimum module frequency and 0 dBm.
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PRRES 2°n with Zerc Substitution

3. Connect the equipment as shown:

5 .
% |
i\ ! e oar
e I &
MABFRAME ; !
PATTERN ; |
CENERATOR
L1900 DATA WG T
o]
[
% TR oo s
[<Re] N
2L’§;’;‘;§ZED Note . Al unused Paltern Generator cod Errer Delecior
ports must be ferminaind in B0
& i
The HP 156804 RF Accassary Kit
‘ coniging the SO0 terminotions
Note Use only cables from the HP 15680A RF Accessory Kit to connect the Pattern
i Generator to the Error Detector. These cables are of equal length and type
% and have optimum characteristics for the following tests.

hen select

- Press d - and wait for Clock to Data alignment to

complete.

then use

to display
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PRBS 27n with Zero Substitution

8. Select L ST RUNZERD then select the values listed in the following table using the
numeric keys. Ensure that synchronization occurs within the resyne time given in the
table. There should be no Clock Loss, Syne Loss, Data Loss or Errors alarms after
alignment has occurred. Return the '

- to its lowest value when complete.

Pattern Longest Run of Zeros Resyne Time
277 ZEROSUB 7,20, 40, 60, 80, 84, 89,90 <208
2710 ZEROSUB 10, 200, 400, 600, 750, 794, 795 <2.0s
2711 ZEROSUB 11, 400, 800, 1206, 1550, 1588, 1600 <2.0s
2713 ZEROSUB 13, 2400, 56800, 6398, 6400 <2.0s

9. Repeat steps 4 to 8 with the Synthesizer set to the maximum module frequency.
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Internal User Selectable Pattern Synchronization and Error Detect

Specifications

Variable Length User Test Patterns (RAM stored)

Length: 1 to 8192 hits

Resolution: 1 to 255 bits in 1-bit steps; 2566 to 8192 bits in 32 bit steps.

Four internal RAM stores are provided for user patterns. Each store can hold one pattern up
8192 bits long.

Error Measnrements

The error detector counts bit errors by comparing the incoming data bit-by-bit with the
internally-generated reference pattern. All measurements run during the gating periods
as described with the exception of Delta Error Count and Delta Error Ratio. These
measurements run continuously to facilitate user adjustments for minimizing errors.

Frror Count: The total number of errors during the gating period.
Delta Error Count: The number of errors in successive decisecond intervals.
Error Ratie: The ratio of counted errors to the number of bits in the selected gating period.

Delta Frror Ratio: The ratio of counted errors to the number of bits in successive decisecond
intervals.

Frrored Intervals: Time intervals during which one or more errors occurred. These intervals
are errored seconds, deciseconds, centiseconds or milliseconds.

Error Free Intervals: Time intervals of seconds, deciseconds, centiseconds or milliseconds,
during which no errors occurred.

Description

This test ensures that the Error Detector can synchronize to and detect single and fixed errors
in RAM stored User Selectable Patierns. The test patterns chosen will provide worst case
alignment conditions for the Error Detector circuitry.

A Pattern Generator is set to transmit each of four preset patterns - the Error Detector is
monitored to ensure correct alignment across the full frequency range. The active clock edge
on the Frror Detector is inverted as required to achieve this.

Single errors are then added to each transmitted pattern - the Error Detector is checked to
ensure these errors are detected. The Pattern Generator is next set to its fixed error rate of
1x10°® - the Error Detector is checked for the correct error rate and result analysis. Single and
fixed error rates are verified at three discrete frequencies.
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internal User Selectable Pattern Synchronization and Error Detect
Equipment

Synthesized Sweeper : HP 83620A
RF Accessory Kit : HP 15880A
Pattern Generator : HP T0841A/B
Display : HP T0004A

Procedure
Pattern Alignment

1. Initialize the Error Detector and Pattern Generator as a master/slave system, see page
3-56.

2. Set the Synthesized Sweeper to the minimum module frequency and 0 dBm.

3. Connect the equipment as shown:

QISPLAY

ERROR

[--—-—-—- DETECIOR
é j 33 DATA
u [
sorms ~

MARF R AME
PATICAN
GENERATOR
aao TATA TRK: hi!
¥
L
HER HEFE oo m
Q 8] O__
g:!\é‘?:r;EE‘;\ZED tinte | All unused Pattern Generator and Errar Delector
= ports must bDe ferminaied in 00
o
UClg''";""""""""""‘' The HF 196804 RFE Accessory Kit
; contans the 900 terminations
Note Use only cables from the RF Accessory Kit to connect the Pattern Generator
i to the Error Detector. These cables are of equal length and type and have
% optimum characteristics for the following tests.

then set up the user patterns as listed in

1001 0111 0010 110 (pattern length 15 bits)

18171 1111 1111 1110 1111 3111 1131 1111 0000 G000 0000 6001 0000
0000 0000 0000 (pattern length 64 bits)

1010 {repeat for pattern length of 255 bits)
1 (pattern length of 1 bit)

5. Press more 2

to make Pattern 1 active.

atern twice then select
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internal User Selectabie Pattern Synchronization and Error Detect

6.

11,

12.
13.

14.

15.

16.
17.

Ensure that the Frror Detector CLK LOSS, DATA LOSS SYN__C’ LOSS or ERRORS
}arm indicators are not lit. Also check that the € : :

> alarm messages are not on the display. The e7ToT couﬁt shouid be (}

. Sweep the Synthesized Sweeper slowly between the minimum and maximum module

frequencies and monitor the module and display for clock loss, data loss, sync 1
errors alarms. If a syac loqs or errors alarm occurs at any frequency, select dz

iG.. Check for pattern re-alignment, no alarm messa,ge on the
e alarm indicators.

then press CLKEDG
display and no mo

. Return the Synthesized Sweeper to the minimum module frequency.

Single Error Add

then press

Select : once.

Ensure that the displayed Error Count is 1.

Check that the Error Count increments by 1 count each time
pressed. The 1
error is added.

Select | - then press - then

Teset the error count to zero.

Repeat steps 10 to 14 with the synthesized Sweeper set to the maxi
frequency. H a Sync Loss alarm occurs at this frequency then press

Return the Synthesized Sweeper to the minimum module frequency.

Repeat steps 5 to 16 with
the active pattern.

and
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Data input Range (Automatic 0/1 Threshold)

Data Input Range (Automatic 0/1 Threshold)

Specifications

Data Sampling Clock Edge: Selectable rising or falling edge.
Termination Voltage: Selectable 0 V or =2 V nominal.
Level: Min, (0.5 V p-p; Max, 2.0 V p-p nominal.

Offset (nominal):

Termination

502t 0 V [500 to -2 V
Maximum Input Voltage +1V Y

Minimum Input Voltage -3V -3V

8/1 Threshold: The electrical interface allows for a range of input amplitudes and de offsets.
The 0/1 threshold is set using one of three modes:

Automatic Track: Tracks the mean dc level of the input signal. The measured threshold is
displayed.

Automatic Center: The Error Detector sets the 0/1 threshold midway between two points, top
and bottom of the eye where the bit error ratio is equal to the selectable threshold. The eye
height is calculated and displayed.

Marnual: Sets the 0/1 threshold manually.
Range - +1 to —3'V nominal.
Resolution - 1 mV nomiral.

Description

This test ensures that the Error Detector can synchronize to a pattern with amplitude and
offset within the range specified for the Error Detector Data Input.

A Pattern Generator is used to transmit the required levels and offsets. The minimum
specified level is first verified on an Oscilloscope with a 1100 1100 User Pattern - the Error
Detector is monitored to ensure correct alignment across the full frequency spectrum with this
minimem level. The Pattern Generator is set to transmit 2°23—1 PRBS with Data amplitude
and offset {data Hi level) set to tabulated values. - the Error Detector is monitored to ensure
correct alignment across the full frequency spectrum in each case. The pattern is chosen to
satisfy requirements on synchronization and mark:space density.
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Data Input Range (Automatic 0/1 Threshold)
Equipment

Synthesized Sweeper  : HP 83620A
RF Accessory Kit : HP 15680A
Digitizing Oscilloscope : HP 54121T
Four Channel Test Set : HP 54121A

Pattern Generator : HP 70841A/B
Display - HP 700044
Procedure

Pattern Alignment with Minimum Data Amplitude

1. Initialize the FError Detector and Pattern Generator as a master/slave system, see page
3-36.

2. Set the Synthesized Sweeper to the minimum module frequency and 0 dBm.

3. Connect the equipment as shown;

DIGITIZING

DISPLAY OSCILLGSCORE
FATTERN
" {GENERATOR A —
LK TATA RIO AUt
SR S
FOJR CHANNEL
| TER GATE setk W TESY SET —
[s) o )
M ? * < W L-“
o o O ¥ i
2;?}’;%@21:"3 Mote @ Al unused Pabiern Generator potis
[ must pe terminated n 500,
Rr
T
(Bt Tha HP 1S6B0A RF Accessory Kil
E contging the 500 terminaiions,

4. Set the Digitizing Oscilloscope for the following parameters:
CHAN . Atten X1; CH1 on; CH2,3,4 off; CH 1 Amplitude 100 mV /Div;
Offset 750 mV.
TIMEBASE : Timebase 5 ns/Div; Delay 16 ns; Delay ref left ; Triggered

TRIGGER  : Trig Level 500 mV; Slope +ve; Atten X1; HF Sense off; HF Reject
off

DISPLAY . Display Mode Averaged; Number of Averages 8; Screen Single
Bandwith 20 GHz.

Note The above parameters may be obtained by using the Digitizing Oscilloscope
g
i Autoscale function and modifying as required.
5. Press Select then set it to 1100

1100 .
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Data Input Range (Automatic 0/1 Threshold)

6. Press more 2 f2 on the left of the display followed by

7. Press . Set the amplitude to 0.5 V using the numeric
keys. Press E .. Set the Hi level to 1.0 V using the numeric keys.

8. Adjust the Digitizing Oscilloscope delay to position the data pulse at the center of the
display. :

9. Use the Digitizing Oscilloscope MEASUREMENT function to measure the amplitude
of the data pulse. If necessary adjust the Pattern Generator until the
amplitude of the data pulse is measured at 0.5 V. '

10. Disconnect the oscilloscope and connect the equipment as shown:

DISPLAY
ERROR
L——w CETECTOR
MANFRAME
PATTERN
CGENERATOR
&%CK DATA I'HKEJW'
o el -,
ELIEQAEEEQZED Note o Al unused ?m?ern Gepercﬁor' and Error Detector
- ‘ norts must be terminaied in 500,
g""""""’""""’""‘ The HF 1E680A RF Accessary it
l containg the 300 fermincfions.

Note Use only cables from the RF Accessory Kit to connect the Pattern Generator
i to the Error Detector. These cables are of equal length and type and have

% optimum characteristics for the following tests.

11. Ensure that the Error Detector CLK LOSS, DATA LOSS, SYNC LOSS or ERRORS
alarm indicators are not lit. Also check that the 2 - or
© alarm messages are not on the display.

12. Sweep the Synthesized Sweeper slowly between the minimum and maximum medule
frequencies and monitor the module and display for clock loss, data loss, sync loss or
errors alarms.

If a sync loss or errors alarm occurs at any frequency, select . then press
Check for pattern re-alignment, no alarm message on the display and no
module alarm indicators.

13. Repeat step 12 with the Error Detector terminated in —2 V (pres "

14. Return the Error Detector termination to 0 V.
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Data Input Range {Automatic 0/1 Threshoid)

Pattern Alignment with Selected Data Amplitude and Offset (0 V Term)
15. Press

then set the pattern to 2723-1.

16. Repeat step 12 with the Pattern Generator ; set

to the values shown in the table below. {Verify the Data.Ampiltude on the Digitizing
Oscilloscope.)

DATA AMPLITUDE | DATA HI LEVEL
506 mV 1.0V
500 mV —2.5V
20V 1.0V
20V ~1.0V

17. Return the to 0.5 V and the D to 1 V.
Pattern Alignment with Selected Data Amplitude and Offset (—2 V Term)

18. Press followed by TERH -2 V.

19. Press on the right of the display.

20. Select

21. Repeat step 12 with the Pattern Generator and set o the

values shown in the table below:

DATA AMPLITUDE | DATA HI LEVEL
500 mV oV
506 mV -25YV
20V oV
20V -1.0V

*Set before :
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Error Output Waveform and Data Input Delay

Error Output Waveform and Data Input Delay

Specifications
Error Output

Provides an electrical signal to indicate received errors. The error output pulse is the logical
OR of all errors in a 16-bit period.

All specifications are for the output terminated 50} to OV.
Format: RZ, active high.

Amplitude: High: 0 V nominal. Low: —-800 mV nominal.
Pulse Width: For 1-bit error: 8 clock pulses nominal.
Impedance: 50{) nominal.

Interface: dc coupled.

Connector: BNC female.

Data Input Delay

The data sampling point can be set automatically to the center of the eye. The error detector
sets the data/clock delay midway between two points either side of the eye where the bit
error ratio is equal to a selectable threshold. The eye width is calculated and displayed. The
sampling point can also be set manually by altering the data/clock delay.

Data delay variation vs selected clock edge:

Range: +1 ns nominal.

Resolution: 1 ps nominal.

Automatic Data/Clock Alignment and 0/1 Threshold Center: Selectable error-ratic thresholds
from 0 to 1 x 101,

Return Loss: 300 kHz to maximum operating frequency > 15 dB typical.
Impedance: 5300 nominal.
Interface: dc coupled.

Connector: N-type female.

Description

The rear panel Error Output signal is verified by checking waveform parameters on a
Digitizing Oscilloscope with Data Frror Rate of 3.125e-02 {one error in every 32 bits). This
Rate is obtained by independently setting the Pattern Generator and Error Detector to the
same User Selectable Word pattern (pattern length is 32 bits), except that the last bit in the
Pattern Generator word is inverted. The Error Detector will align to this pattern (with an
error tate of one in 32) as the default alignment threshold is one error in every 10 bits.

The User Selectable Words can only be independently set if the Pattern Generator and Error
Detector are configured as a Master/Master system (see page 3-57).

The data input delay is typically 1 ns with respect to the clock signal. A 500 MHz clock
signal is use to verify the delay operation. The delay is varied and at some point within the
+1 ns delay range Sync Loss must occur (due to the clock period being 2 ns).
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Error Output Waveform and Data input Delay
Equipment

Synthesized Sweeper  : HP 83620A
RE Accessory Kit . HP 15680A
Digitizing Oscilloscope @ HP 541217
Four Channel Test Set : HP 54121A

Pattern Generator - HP 708414A/8
Display : HP 70004A
Procedure

Pattern Alignment in Master-Master

1. Initialize the Error Detector and Pattern Generator as a master/master system, see page
3-57.

2. Set the Synthesized Sweeper to the maximum module frequency and 0 dBm.

3. Connect the equipment as shown:

DIGTFIZING
OS0LLESEOPE

Cennect to Rear Pans:
ERROR OUT port

DISPLAY /I\

ERROR

e BETECTOR
|
§ Lot naTA

|

HANERAME

PATTERN
GENERATCR
K DhIA TR QT
¥ 1
i
"""""""" ) SRR 6K oo
. = 5
k¢ o =] o
B CHANDEL
YEST 5ET
ga@éﬁ?ﬁn Nofa : AY wealsed Potlern Generotor ardd Errar Defector
ports gt he fermnnied i 50N
kA The HP 158804 #° Accessory Kit
cordgins the 50N terminotions
Note Use only cables from the RF Accessory Kit to connect the Pattern Generator
I to the Error Detector. These cables are of equal length and type and have
ﬁ optimum characteristics for the following tests.

4. Ensure that the Error Detector CLK LOSS, DATA LOSS SYNC LOSS or LRRORS
alarm ;nd;ca’rors are not lit. Also check that the €

Ensure the alarms disappear.

to show the Pattern Generator parameters on the

edit-usr-pat. _: Set the user pattern to 1010 1010 1010 1010
1010 1010 1010 1010 {32 bits
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1.

12.

16.

- Press 33195 pattes n: followed by “

. Press §

. Press |

Error Output Waveform and Data Input Delay

again then

select INTERNL PATT 1.

. Press followed by to show the Error Detector parameters on the

display then press (USER).

. Repeat steps 6 and 7 for the Error Detector module.
. Ensure that the Error Detector CLK LOSS, DATA

, SYNC LOSS or ERRORS

indicators are not 1it. Also check that the

alarm messages are not on the display.

Set the Error Detector user pattern to 1010 1010 1610 1010 1010 1010 1010 1011 (last bit
inverted).

Fnsure that the E ~ alarm message is displayed and that the ERRORS alarm

indicator is lit.

Fixed Error Rate Count

. to 10 seconds using the numeric

then select § Set

keys.

. Wait for gating to finish then note the Error Ratio reading on the display. This will be

typically 3.125e-02.

Measuring Error Output Waveform Parameters

Set the Digitizing Oscilloscope as follows:
CHAN . Atten X1; CH1 on; CH2,34 off; CH 1 Amplitude 200 mV/Div;
Offset —400 mV
TIMEBASE : Timebase | ns/Div: Delay 16 ns; Delay ref left ; Triggered

TRIGGER  : Trig Level —500 mV; Slope +ve; Atten X1; HF Sense off; HF Reject
oftf

DISPLAY . Display Mode Averaged; Number of Averages 8; Screen Single
Bandwith 20 GHz.

Note The above parameters may be obtained by using the Digitizing Oscilioscope

I Autoscale function and modifying as required.
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Error Output Waveform and Data Input Delay

17.

18.

19.

20.

21.
22.

Adjust the Digitizing Oscilloscope delay and timebase to center one Error pulse across the
display.

Measure the amplitude and width of the displayed pulse. Typical amplitude will be
—0.80 V (that is, Hi level is 0 V, Low level is —0.80 V) and fypical width (measured at
mid-amplitude) will be 2.67 ns.

Data Input Delay Check

Press then set the Pattern Generator delay to
+1 ns using the numeric keys.
Set the Synthesized Sweeper to 500 MHz at 0 dBm. If a Sync Loss alarm occurs, press

- ensure the alarm disappears.

Change the data input delay slowly to —1 ns using the rotary knob.

Check that Sync Loss occurs as the delay is reduced then is regained as the delay is
further reduced.
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Data Input invert

Data Input Invert

Specifications

Data Polarity: Selectable normal or inverted.

Description

The Error Detector input data can be normal or inverted. The inverted input is tested by
setting the transmitted User Word to be the inverse of the received User Word and ensuring
that these patterns sync up with no errors across the full frequency range.

The User Selectable Words can only be independently set if the Pattern Generator and Error
Detector are configured as a Master/Master system (see page 3-57).

Equipment

Synthesized Sweeper : HP 83620A
RF Accessory Kit - HP 15680A
Digitizing Oscilloscope : HP 54121T
Four Channel Test Set : HP 541214

Pattern Generator - HP 70841A/B
Display : HP 70004A
Procedure

Pattern Alignment in Master-Master

1. Initialize the Error Detector and Pattern Generator as a master/master system, see page
3-57.

2. Set the Synthesized Sweeper to the minimum module frequency and 0 dBm.

3. Connect the equipment as shown:

CiSPLAY

: ERROR
[ SRTECIOR
1 f¥-3 DATA
p ®
@

‘g

HAINFRAME l

iPATTERN

GENERATOR
TLOER TATA TR UT
Iy o
[ 1
SEEE BATA momeow
[¢ &
SYNTHESIZED Npte ; Al unused Patlern Senerctor and Error Detecior
SWEEPER . . [
o - poris must be termincted in 300
o
[ The HP 156804 RF Accessary Wit

L containg the 500 tessinchons
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Data Input Invert

Note Use only cables from the RI Accessory Kit to connect the Pattern Generator
1 o the Error Detector. These cables are of equal length and type and have
ﬁ optimum characteristics for the following tests.

10.
11.

12.
13.

14.

15.

16.

17,

18.

19.

. Press followed by N

. Ensure that the Error Detector CLK LOSS, DATA LOSS, SYNC LOSS or ERRORS

to show the Error Detector parameters on the

display then press (USER).

alarm indicators are not lit. Also check that the

alarm messages are not on the display.

- Press then set - (manual threshold).

- Press ¢ hen } Set pattern 1 to 1000 0000 0000 0000 (16 bits).

- Press followed by Press 3 again then
select USER "PA :

. Press (DispLAY) followed by to show the Error Detector parameters on the

display then press (USER).
Repeat steps 7 and & for the Pattern Generator module.

FEnsure that the Error Detector CLK LOSS, DATA LOSS, SYNC LOSS or ERRORS
alarm indicators are not lit.

Pattern Alignment with Data Output and Data Input Inverted

Press - and set |

(inverted).

Press (DisPLAY ) followed by to show the Error Detector parameters on the
display then press (USER).

. (inverted).

Ensure that the Error Detector CLK LOSS, DATA LOSS, SYNC LOSS or ERRORS
alarm indicators are not lit. Also check that the . .

Ensure that the
check that the

Press:

Set Pattern I to 0111 1111 1111 1111 {16 bits)
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Data Input Invert

20.

21.

22.

. alarm messages are o1 the display.

23. Press [DispLaAY ) foilowed by to show the Pattern Generator parameters on the
display then press (USER).

25. Press followed by to show the Error detector parameters on the
display.

96. Ensure that the Error Detector CLK LOSS, DATA LOSS, SYNC LOSS or ERRORS
a,ia,rm indicators are not Ht. Also check that the

alarm messages are not on the display.
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Pattern Synchronization Threshold

Specifications

Synchrenization to the incoming pattern can be performed automatically or manually. In
manual mode, the Sync Start key forces the Error Detector to attempt synchronization with
the received pattern.

Syne Gain/Loss Criteria: The criterion for gaining or losing synchronization is the error ratio
in 2 1 ms interval. Selectable error-ratio thresholds of 1 x 107%, 1072, 1073 1074, 1077,
1078, 1077 and 1072 are provided.

Resync Time: (Under error free conditions) PRBS 2911, 223-1, 2%—1 : < 200 ms nominal;
PRBS 210-1, 27—1 < 500 ms nominal.
User Patterns <10 kbit/s: <2 s STM16 Frame PRBS data @ 2.5 GHz: <5s.

Description

The Error Detector Pattern synchronization threshold is the error rate {measured in a 1 ms
interval) above which the Error Detector is defined to have lost synchronization with the
incoming pattern. Four of the user selectable sync thresholds are tested in both automatic
and manual mode.

In automatic sync mode the Error Detector will begin to synchronize to the pattern
immediately the error rate falls below the threshold. This is tested by transmitting a
pattern with error rate above the threshold and checking that the Error Detector does not
synchronize. With the error rate set below the threshold the Error Detector should now
automatically synchronize to the incoming pattern and count the correct number of errors.
With manual sync mode selected, synchronization will only occur once the operator has
initiated it from the front panel keyboard. This is tested in le—02 syrc threshold only. All
tests are performed at maximum bit rate (clock frequency).

Because only one error add rate is available from the HP 70841A Pattern Generator, the error
rates required to test synchronization thresholds can only be obtained by transmitting and
receiving non-identical user selectable patterns. This is done by inverting 1 in every X bits in
the transmitted pattern - where 1/X < or > the sync threshoid under test.

The User Selectable Patterns can ounly be independently set if the Pattern Generator and
Error Detector are configured as a Master/Master system.

Equipment

Synthesized Sweeper : HP 83620A
RF Accessory Kit : HP 15680A
Pattern Generator : HP 70841A/B
Display : HP 7T0004A
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Pattern Synchronization Thresholid

Procedure

Pattern Alignment in Master/Master mode

1. Initialize the Error Detector and Pattern Generator as a master/master system, see page

3-57.

2. Set the Synthesized Sweeper to maximum module frequency ard 0 dBm.

3. Connect the equipment as shown:

ASPLAY

ERRCR
DETECTOR

cLacs OATA
s

MEAIMF R AME

EATTERN
GENERATOR
GO0 T TRIQO o7

WaK @ oexw
o] [#]

SYNTHESIZED i o -
SWEEFER Nate : Al unused Pattern Genergtor ond Error Deteciar

----- potis must be termincted 0 500

The MP IS6HGA RE Accessory Kil
contains e 300 terminofions

Note Use only cables from the RF Accessory Kit to connect the Pattern Generator

i to the Error Detector. These cables are of equal length and type and have

ﬁ optimum characteristics for the following tests.

10.

. Press

. Press

- Press followed by

. Repeat steps 6 and 7 with the Error Detector

Press

and wait for clock to Data

alignﬁien% to complete.

. The Error Detector CLK LOSS, DATA LOSS,

indicators should not be lit. The
messages should not be on the display.

: £ on the Pattern Generator display and set
{4 bits) .

followed by
select

display.

1010 1010 1010 1010 1010 1010 1010 10 (42 bits).

Ensure that the Error Detector CLK LOSS, DATA LOSS SYNC’ LOSS or ERRORS
alarm indicators are not lit. Also check that the A :

larm messages are not on the display.
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Pattern Synchronization Threshold

11,

12,

13.

14.

16.

17.

18.
18.

21.
22,

23.

24,

25.
26.

. The

Checking for Sync Loss with le-01 Threshold

Set the Error Detector Sync Threshold to 1e-01 by pressing
and (a0

Return to and set the Error Detector - -

1010 1010 1010 1010 1010 1010 0101 00 (42 bits). This gw
bits in 42) which is above the sync threshoid

followed by

i to 1010 1010 1010
- ratio of 1.19e—01 (5

Ensure that the E and -~ alarm messages are displayed and the ERRORS

and SYNC LOSS alarm indicators are 1i

Set the Error Detector - to 1010 1010 1010 1010 1010 1010 1010 10610
1010 0101 10 {42 bits). This gives an error ratio of 0.95e—01 (4 bits in 42)which is below
the sync threshold.

alarm message should no longer be displayed and the SYNC LOSS alarm
indicator should no longer be lit.

Checking Error Ratio with Patterns in Sync

Press tke Error Detector s. : - to show Error Count,

Wait for gating to finish (gating indicator not lit) then note the Error Ratio reading on
the display - typically 9.5e~02.

Checkmg for Sync Loss with 1e-02 Threshold

i Set the Error Detector sync
%hresholé o 1e 02.

Press followed by

Press followed by

Press followed by

Reduce the pattern length to 99 bits by selecting
length to 99 bits.
Repeat the previous four steps on the Error Detector display.

Ensure that the Error Detector CLK LOSS, DATA LOSS S YNC LOSS and ERRORS
alarm md;ca*ors are not lit. Also check that the ¢

- alarm messages are not on the d1sp}ay
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Pattern Synchronization Threshold

Checking Error Ratio with Patterns in Sync

29, Increase the: length to 102 bits on both the Pattern Generator and

Error Detector

alarm message should no longer be displayed and the SYNC LOSS alarm
indicator should no longer be lit.

31. Press

on the Error Detector display then press

32. Wait for gating to finish then note the Error Ratio reading on the display - typically
9.804e-03.

Checking Manual Sync Mode

33. Set the Error Detector to manual sync mode by selecting .
Set J

then press &

[ (manual).

34. Invert the second bit of  pattern on the Error Detector.

Return to Ee
of the pattern

on the Error Detector and invert the second bit

35. Ensure that the
and SYNC LOSS alarm indicators are lit.

36. Invert the first two bits of . PATT
to its original format.

alarm messages are displayed and the ERRORS

on the Error Detector to return the pattern

37. Ensure that the
ALARM and SYNC LOSS alarm i

38. Return to :

" alarm messages are still displayed and the
ors are still lit.

then press §

39. The Z: and - alarm messages should disappear. The ERRORS and
SYNC LOSS alarm indicators should not be lit.

40. Return the Error Detector :

setting to (automatic)
Checking for Sync Loss with 1e-03 Threshold

41. Set the Error Detector sync threshold to 1e-03.

42. Press followed by

and to show the Pattern Generator.

43. 1

followed by

followed by |
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46.
47.

45,

60.

61.

. Reduce the pattern length 1o 992 bits by selecting

. Press

. Wait for resync to occur. Check that the

then setting the
length to 992 bits.

Repeat the previous four steps on the Error Detector display.

Wait for resync to occur. Check that the

completing step 46.

Invert the first bit of the Error Detector

alarm messages are displayed and the ERRORS

and S YNC LOSS 'alarm"mélcators are lit,

Checking Error Ratio with Patterns in Sync

. Increase ength to 1024 bits on both the Pattern Generator and Error
Detector.
. Wait for resync to occur then check that the larm message is no longer

displayed and the SYNC LOSS alarm indicator is no lonlger lit.

Jail the Error Detector then select

. Wait for gating teo finish ther note the Error Ratio reading on the display - typically

9.766e-04.

Checking for Sync Loss with 1e-04 Threshold

. Set the Frror Detector sync threshold to le-04.
. Press followed by

and to show the Pattern Generator.

followed by 2

. Repeat the previous three steps on the Error Detector display.

and
Errors alarm messages are not on the display. Resync must occur within 2 seconds of
complesing step 48.

Invert the first bit of the Error Detector |
1.22e-04 (1 bit in 8192} which is above the threshold.

Ensure that the larm messages are displayed and the ERRORS
and SYNC LOSS alarm indicators are lit.

This gives an error ratio of
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Hewlett-Packard Tested by:
Model 716008 Daie:
Series System Serial No:

Operational Verification Test Record

Result
Page No. Test Description Min Actual Max

PATTERN GENERATOR.

Clock Input Levels

3-8 Step & Waveform correct (/)
Step 11 Waveform correct {1/)

Step 12:  Clock Loss alarm

present (/)

3-9 Step 13:  Waveform correct and
Clk Loss alarm

present {1/)

Clock Output Waveforms
3-12 Step 7: HP T0841A:
Rise Time - 10 to 90% 120 ps
Fall Time - 10 o 90% 120 ps
Preshoot 15%
Overshoot 15%

3-13 Step 8: HP T0841A:

Clock Ampl. 0.5 V:
Waveform correct (/)
Rise Time - 10 to 90% 120 ps
Fall Time - 10 to 90% 120 ps
Preshoot 15%
Overshaot 15%

Clock Ampl. 2 V:
Waveform correct (/)
Rise Time - 10 to 90% 120 ps
Fall Time - 10 to 90% 120 ps
Preshoot 15%
Overshoot 15%
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Operational Verification Test Record (continued)

Result
Page No. Test Description Min Actual Max
3-13 Step 11: HP 70841A:
Clock Ampl. 2 V:
Waveform correct (/)
Rise Time - 10 to 90% 120 ps
Fail Time - 10 to 0% 120 ps
Preshoot 15%
Overshoot 15%
3-13 Step 11:  Clock Ampl. 1 V:
Waveform correct {4/)
Rise Time - 10 to 90% 120 ps
Fall Time - 10 to 90% 120 ps
Preshoot 15%
Overshoot 15%
Clock Ampl. 0.5 V:
Waveform correct (/)
Rise Time - 10 to 90% 120 ps
Fall Time - 10 to 90% 120 ps
Preshoot 13%
Overshoot 15%
3-13 Step 16: HP 7T0841A:
Rise Time - 10 to 90% 1.3 ns
Fall Time - 10 to 90% 1.3 ns
Preshoot 15%
Overshoot 16%
3-14 Step 16:  HP TO841A:
Clock Ampl. 0.5 V:
Waveform correct (1/}
Rise Time - 10 to 90% 1.3 ns
Fall Time - 10 to 90% 1.3 ns
Preshoot 15%
Overshoot 15%
Ciock Ampl. 2 V:
Waveform correct (/)
Rise Time - 10 to 90% 1.3 ns
Fall Time - 10 to 90% 1.3 ns
Preshoot 15%
(Overshoot 15%
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Operational Verification Test Record (continued)

Result
Page No. Test Description Min Actual Max
3-14 Step 1% HP T0841A:
Clock Ampl. 0.5 V:
Waveform correct {+/)
Rise Time - 10 to 90% 1.3 ns
Fall Time - 10 to 90% 1.3 ns
Preshoot 15%
Overshoot 15%
Clock Ampl. 1 V:
Waveform correct (/)
Rise Time - 10 to 80% 1.3 ns
Fall Time - 10 to 90% 1.3 ns
Preshoot 15%
Overshaot 15%
Clock Ampl. 2V
Waveform correct (/)
Rise Time - 10 10 80% 1.3 ns
Fall Time - 10 to 30% 1.3 ns
Preshoot 15%
QOvershoot 15%
3-14 Step 22: Waveforms 180°
out-of-phase (/)
3-15 Step 31:  Rising edge of pulse
correct (/)
Data Output Waveforms
3-19 Step 10:  HP T0841A:
Rise Time - 10 to 90% 120 ps
Rise Time - 20 to 80% 90 ps
Fall Time - 10 to 90% 120 ps
Fall Time - 20 to 80% 90 ps
Preshoot 15%
Overshoot 15%
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Operational Verification Test Record (continued)

Result
Page No. Test Description Min Actual Max
3-20 Step 12: HP 70841A:
Rise Time - 10 to 90% 120 ps
Rise Time - 20 to 80% 90 ps
Fall Time - 10 to 30% 120 ps
Fall Time - 20 to 0% 80 ps
Preshoot 15%
Overshoot 15%
3-20 Step 1B HP 7T0841A:
Rise Time - 10 to 80% 126 ps
Rise Time - 20 to 80% 90 ps
Fall Time - 10 to 0% 120 ps
Fall Time - 20 to 80% 90 ps
Preshoot 15%
Overshoot 15%
3-21 Step 19 HP 70841A:
Rise Time - 10 to 90% 150 ps
Fall Time - 10 te 90% 150 ps
Preshoot 15%
Overshoot 15%
3-21 Step 20: HP 70841A:
Clock Ampl. 0.5 V:
Waveform correct (+/)
Rise Time - 10 to 90% 150 ps
Fall Time - 10 to 90% 150 ps
Preshoot 15%
Overshoot 15%
Clock Ampl. 2 V:
Waveform correct (/)
Rise Time - 10 to 90% 150 ns
Fall Time - 10 to 80% 150 ns
Preshoot 15%
Overshoot 15%
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Operational Verification Test Record (continued)

Result
Page No. Test Description Min Actual Max
321 Step 23: HP 70841A.
Clock Ampl. 4.5 V:
Waveform correct (+/)
Rise Time - 10 to 9C% 150 ps
Fall Time - 10 to 90% 154 ps
Preshoot 15%
Overshoot 15%
Clock Ampl. 2 V:
Waveform correct (1/)
Rise Time - 10 to 90% 150 ps
Fall Time - 10 to 90% 150 ps
Preshoot 15%
Overshoot 15%
3-21 Step 26: Waveforms 180°
out-of-phase (1/)
PRBS 2*—1 Paitern Length
3-28 Step 5: 271 4095.9 4096.1
271061 4095.9 4096.1
2715—1 131071.6 131072.1
2°23—1 33554431.9 33554432.1
3-28 Step &: 2771 16255.9 16256.1
27101 16367.9 16368.1
27151 524271.9 5242721
27231 342177118 342177121
Step &: 2771 16255.9 16256.1
2716-1 16367.9 16368.1
2151 524271.9 5242721
27931 342177119 34217712.1
Step 1T: 2771 16255.9 16256.1
Step 21:  2710—1 16367.5 16368.5
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Operational Verification Test Record (continued)

Page No.

Test Description

Result

Min

Actual

3-61

3-67

3-68

ERROR DETECTOR

Clock Input Levels

Step T: No Clk Loss, Data
Loss, Sync Loss or
Errors alarms present

V)

Step &: No Clk Loss, Data
Loss, Sync Loss or
Errors alarms present

)
Step 10: Clk Loss alarm

present (/)

Step 13: No Clk Loss, Data
Loss, Sync Loss or
Errors alarms present

V)

PRBS 27n Paltern
Synchronizalion, Error Detect
and Memory Backup

Step 5: No Clk Loss, Data
Loss, Sync Loss or
Errors alarms present

)

Step T: No Cik Loss, Data
T.oss, Sync Loss or
Errors alarms present
with the following
PRBS:
2710 MARKDEN (/)
2711 MARKDEN (/)
2713 MARKDEN (/)

Step 12  Error count is 1 (v/)

Step 13:  Error count
increments by 1 and
audible beep sounds
each time the key is

pressed (/)
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Operational Verification Test Record (continued)

Result
Page No. Test Description Min Actual Max

3-68 Step 15: Error count
increments by 1 and
audible beep sounds
each time the key is
pressed at the
following PRBS:

2711 MARKDEN (/)
2710 MARKDEN (/)
2°7 MARKDEN (/)

Step 16: Maximum module
frequency: Error count
increments by 1 and
audible beep scunds
each time the key is
pressed at the
following PRBS:
2°7 MARKDEN (/)
2710 MARKDEN (/)
2711 MARKDEN (/)
2" 13 MARKDEN (/)

3-68 Step 200 FErrors alarm present

)

3-69 Step 23:  Typical error ratio
correct {4/) Typical
delta error ratic

correct (/)

Step 24:  Typical error ratic and
delta error ratio
correct at the
following PRBS:

2°10 MARKDEN (/)
9°11 MARKDEN (+/)
213 MARKDEN {4/)

Step 26:  Typical error ratio and
delta error ratio
correct at the
following PRBS:

2°7 MARKDEN (/)

9°10 MARKDEN (/)
2°11 MARKDEN {/)
2°13 MARKDEN (/)
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Operational Verification Test Record {continued)

Page No.

Test Description

Result

Min

Actual

Max

3-69

3-84

3-85

3-86

Step 29:

Step 30:

Time/date correct (/)

Power Loss Second

displayed (/)

Error Quipul Waveform and
Data Input Delay

Step 4:

Step 10:

Step 12:

Step 15:

Step 18:

Step 22:

No Clk Loss, Data
T.oss, Sync Loss or
FErrors alarms present

V)

No Clk Loss, Data
Loss, Sync Loss or
Errors alarms present

)

Errors alarm indicated
and displayed (/)

Typical error ratio

correct (/)

Typical Pulse
Amplitude correct {1/)

Typical Pulse Width
correct {4/}

Syne lost and regained
as delay is reduced {+/)
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Hewlett-Packard Model 716008 Sertes System
Lacation: Serial No.:
Tested by:
Temperalure: Certified by:
Humidily: Date:

Performance Test Record

Result
Page No. Test Description Min Actual Max

PATTERN GENERATOR

Clock Input Levels

3-8 Step 9: Waveform correct {+/)
Step 11:  Waveform correct (/)

Step 12 Clock Loss alarm
present (/)

39 Step 131 Waveform correct and
Clk Loss alarm

present (/)

Clock Output Waveforms
3-12 Step T: HP T0841A:
Rise Time - 10 to 90% 120 ps
Fall Time - 10 to 90% 120 ps
Preshoot 15%
Overshoot 15%

3-13 Step §: HP 708414

Clock Ampl. 0.5 V:
Waveform correet (/)
Rise Time - 10 to $0% 120 ps
Fall Time - 10 te 90% 120 ps
Preshoot 15%
Overshoot 15%

Clock Ampl. 2V
Waveform correct (/)
Rise Time - 10 to 0% 120 ps
Fall Time - 10 to 90% 120 ps
Preshoot 15%
Overshoot 15%
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Performance Test Record {continued)

Result
Page No. Test Description Min Aetual Max
3-13 Step 11: HP 70841A:
Clock Ampl. 2 V:
Wavelorm correct (/)
Rise Time - 10 to 90% 120 ps
Iall Time - 16 to 90% 120 ps
Preshoot 15%
Overshoot 15%
3-13 Step 11: Clock Ampl. 1 V:
Waveform correct (/)
Rise Time - 10 to 90% 120 ps
Fall Time - 10 to 90% 120 ps
Preshoot 15%
Overshoot 15%
Clock Ampl. 6.5 V:
Waveform correct (/)
Rise Time - 10 to 96% 120 ps
Fall Time - 10 to 90% 120 ps
Preshoot 15%
Overshoot, 15%
3-13 Step 15: HP T0841A:
Rise Time - 10 to 90% 1.3 ns
Fall Time - 10 to 90% 1.3 ns
Preshoot 15%
Overshoot 15%
314 Step 16: HP 70841A:
Clock Ampl. 0.5 V:
Waveform correct (+/)
Rise Time - 10 to 90% 1.3 ns
Fall Time - 10 to 90% 1.3 ns
Preshoot 15%
Overshoot 18%
Clock Ampl. 2V:
Waveform correct (/)
Rise Time - 10 to 90% 1.3 ns
Fall Time - 10 to 90% 1.3 ns
Preshoot 15%
Overshoot 156%
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Performance Test Record (continued)

. Result
Page No. Test Description Min Actual Max
3-14 Step 19: HP 70841A:
Clock Ampl. 0.5 V:
Waveform correct {+/)
Rise Time - 10 to 90% 1.3 ns
Fall Time - 10 to 90% 1.3 ns
Preshoot 15%
Overshoot 15%
Clock Ampl. 1 V:
Waveform correct {1/}
Rise Time - 10 tc 90% 1.3 ns
Fall Time - 10 to 90% 1.3 ns
Preshoot 15%
Overshoot 15%
Clock Ampl. 2 V:
Waveform correct (/)
Rise Time - 10 to 90% 1.3 ns
Fall Time - 10 to 90% 1.3 ns
Preshoot 15%
Overshoot 15%
3-14 Step 22: Waveforms 180°
out-of-phase (+/)
3-15 Step 31:  Rising edge of pulse
correct (/)
Data QOuiput Waveforms
3-19 Step 10 HP 70841A:
Rise Time - 10 to 90% 120 ps
Rise Time - 20 to 80% 90 ps
Fall Time - 10 to 90% 120 ps
Fall Time - 20 to 80% 99 ps
Preshoot 15%
Overshoot 15%
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Performance Test Record (centinued)

Result
Page No, Test Description Min Actual Max
3-20 Step 12:  HP 70841A:
Rise Time - 10 to 90% 120 ps
Rise Time - 20 to 80% 90 ps
Fall Time - 10 to 90% 120 ps
Fali Time - 20 to 80% 90 ps
Preshoot 15%
Overshoot 15%
Step 15 TP T0841A:
Rise Time - 10 to 90% 120 ps
Rise Time - 20 to 80% 90 ps
Fall Time - 10 to 90% 120 ps
Fall Time - 20 to 80% 99 ps
Preshoot 15%
Overshoot 5%
3-21 Step 19: HP 70841A:
Rise Time - 19 to 90% 150 ps
Fall Tirne - 16 to 90% 150 ps
Preshoot 15%
Overshoot 15%
3-21 Sten 20: HP 70841A:
Clock Ampl. 0.5 V:
Waveform correct (/)
Rise Time - 10 to 90% 150 ps
Fall Time - 10 to 90% 150 ps
Preshoot 5%
Overshoot 15%
Clock Ampl. 2 V:
Waveform correct (/)
Rise Time - 10 to 90% 150 ps
fall Time - 10 to 90% 150 ps
Preshoot 15%
Overshoot 15%
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Performance Test Record {continued)

Result
Page No. Test Description Min Actual Max
3-21 Step 23: HP 7T0841A:
Clock Ampl. 0.5 V:
Waveform correct (1/)
Rise Time - 10 to 90% 150 ps
Fali Time - 10 to 90% 150 ps
Preshoot 15%
Overshoot 15%
Clock Ampl. 2V:
Waveform correct {4/)
Rise Time - 10 to 90% 150 ps
Fall Time - 16 to 90% 150 ps
Preshoot 15%
Overshoot ‘ 15%
3-21 Step 26: Waveforms 180°
out-of-phase {,/)
Trigger Ouiput and Dala Qutput
Intrinsic Jilter
3-24 Step & 32 pulses (/)
3-24 Step 11:  Pulse Amplitude
correct (/)
Pulse Width correct
(V)
HP 70841A:
3-26 Step 18.vii Intrinsic Jitter 15 ps
Step 19:  Intrinsic Jitter 15 ps
PRBS 2°—1 Pattern Length
3-28 Step b: 2771 4095.9 4086.1
27101 4095.9 4096.1
27151 1316719 1310721
27231 33554431.9 33554432.1
Step §: 2771 16255.9 16256.1
2°10~1 16367.9 16368.1
27151 524271.9 524272.1
2°23—1 342177119 342177121
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Performance Test Record (continued)

Result
Page No. Test Description Min Actual Max
329 |Step 9 2°7-1 16255.9 16256.1
2718-1 16367.9 16368.1
27151 524271.9 5242721
2723~1 342177119 34217712.1
Step 17:  277-1 16255.9 162561
Step 21:  2°10-1 16367.5 16368.5
PRBS 2 Variable Mark Densiiy
331 Step 5: 2°7T MARKDEN with
mark density ratio:
1/8 5.9 16.1
1/4 31.9 32.1
1/2 31.9 32.3
3-31 Step 5: 3/4 15.9 16.1
7/8 7.9 8.1
2710 MARKDEN with
mark density ratio:
1/8 111.8 112.1
1/4 191.9 192.1
1/2 255.9 256.1
3/4 191.9 162.1
7/8 111.9 112.1
2711 MARKDEN with
mark density ratio:
1/8 223.9 2243
i/4 383.9 384.1
1/2 511.9 512.1
3/4 383.9 384.1
T/8 223.9 224.1
2713 MARKDEN with
mark density ratio:
1/8 895.9 896.1
1/4 1535.9 1836.1
1/2 2047.9 2048.1
3/4 1535.9 1536.1
7/8 895.9 896.1
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Performance Test Record (continued)

Result
Page No. Test Description Min Actual Max
3-32 Step &: 277 127.9 128.1
2710 1023.9 1024.1
2711 2047.9 2048.1
2713 8191.9 8192.1
Step 10: 277 127.9 128.1
2716 1023.9 1024.1
2711 2047.9 2048.1
2713 8191.9 81921
3-32 Step 171 Ratio 127.9 128.1
3-33 Step 18: 2710 1623.9 10241
2711 2047.9 2048.1
2713 8191.9 8192.1
PRBS Zero Substitution
3-35  Step 5 2°7 ZEROSUB with
longest run of zeros:
T to 11 319 32.1
24 to 29 27.9 28.1
40 to 43 23.9 24.1
55 to b9 19.9 20.1
72 to 74 15.9 16.1
83 to 87 11.9 12.1
99 o 100 7.9 8.1
114 to 115 3.9 ' 4.1
120 to 127 0.9 1.1
2710 ZEROSUB with
longest run of zeros:
10 to 15 255.9 256.1
161 io 162 219.9 220.1
320 to 322 179.9 1801
471 to 473 139.9 140.1
637 to 640 99.9 100.1
783 to 789 59.9 80.1

Performance Tests 3-109



Performance Test Record (continued)

Besult
Page No. Test Description Min Actual Max
3-35 Step 5: 925 te 927 19.9 20.1
1622 0 1023 0.9 1.1
2°11 ZEROSUDB
longest run of zeros:
il to 18 511.8 512.1
237 10 239 449.9 450.1
636 to 643 349.9 350.1
1065 to 1073 249.9 250.1
1463 to 1486 146.9 150.1
1854 to 1855 49.9 50.1
2038 to 2039 4.9 5.1
2046 to 2047 0.9 1.1
2713 ZEROSUB
longest run of zeros:
13 to 20 2047.9 2048.1
1833 to 1836 15996 1600.1
3365 to 3368 1199.9 1200.1
4946 to 4949 799.9 800.1
6616 to 6817 399.9 400.1
7795 to 7796 99.9 100.1
8148 to 8152 9.9 10.1
8188 to 8191 0.9 1.1
Err Add
3-38 Step 11:  Reading increments by
L)
Step 12: Frequency 1 GHz:
Reading increments by
L{V)
Step 168:  Reading 31249.9 312501
3-39 Step 17:  Error Add Rate
le -3 31.15 31.35
le —4 312.4 3126
te —5 31249 3125.1
je —7 312499.9 312500.1
le —8 3124999.9 3125000.1
le -9 31249999.9 312500001
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Performance Test Record {continued)

Result
Page No. Test Description Min Actual Max
3-39 Step 18:  Reading at 1 GHz
Frror Add Rate
ie —3 31.15 31.35
fe —4 3124 312.6
ie —5 3124.9 3125.1
fe —7T 312499.9 3125001
le —8 3124999.9 3125000.1
le —9 31249999.9 31250000.1
User Selectable Patterns and
Memory Backup
3-42 Step T: Waveforms correct (/)
3-43 Step 9: Waveforms correct (/)
3-44 Step 11:  Waveforms correct {4/)
Step 13:  DC level good (/)
3-45 Step 17:  INTERNL PATT 1 159.9 160.1
INTERNL PATT 2 2.9 3.1
INTERNL PATT 3 4063.9 4064.1
INTERNL PATT 4
- DC no reading (/)
Step 21:  INTERNL PATT 1 159.9 160.1
INTERNL PATT 2 2.9 3.1
INTERNL PATT 3 4063.9 4064.1
INTERNL PATT 4
- DC no reading (/)
Step 24 INTERNL PATT 1 158.9 160.1
INTERNL PATT 2 2.9 3.1
INTERNL PATT 3 4063.9 4064.1
INTERNL PATT 4
- DC no reading {/)
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Performance Test Record {continued)

Page No. Test Description

Result

Min

Aetual

Max

Disc Dirive Test

3-47 Pattern Save dispiay

correct

3-48 Pattern Retrieve
display correct

Auziliary Input Test

3-b1 Step T: Pulse able to inhibit
PRBS at DATA OUT
port {+/)

3-52 Step &: Pulse abie to inhibit
PRBS at DATA OUT
port at each of the
following frequencies:
499 MHz (/)

500 MHz (/)

1 GHz (/)
3 GHz (/)

3-52 Step 14:  Correct reading (/)

4-53 Step 15 Correct reading at the
following frequencies:

499 MHz (/)
500 MHz (/)

1 GHz (/)
3 GHz (/)

0.9

0.9
¢.9
0.9
0.9

Vv
v

1.1

1.1
1.1
1.1
1.1
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Performance Test Record (continued)

Result
Page No. Test Description Min Actual Max

ERROR DETECTOR

Clock Input Lewvels

3-61 Step T: No Clk Loss, Data
Loss, Sync Loss or
Frrors alarms present

)

Step 3: No Clk Loss, Data
Loss, Syne Loss or
Errors alarms present

(V)

Step 10: Clk Loss alarm
present {+/)

Step 13: No Cik Loss, Data
Loss, Sync Loss or
Errors alarms present

(V)

PRBS 2"n—1 Putlern
Synchronization, Error Delect
and Audible Beep

3-63 Step 4: No Clk Loss, Data
Loss, Sync Loss or
Errors alarms present

W)

Step 6: No Clk Loss, Data
Loss, Syne Loss or
Errors alarms present
at each of the
following PRBS:
2°31-1(+/)
2°15—1(1/)
2710-1{(/)
277-1V)

3-64 Step 12: Audible beep heard
()

Step 13:  Error count is 1 {/)
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Performance Test Record (continued)

Result
Page No. Test Description Min Actual Max
3-64 Step 14:  Audible beep sounds
and the error count
increments by 1 each
time the key is pressed
()

Step 16:  Audible beep sounds
and error count
increments with each
of the following PRBS
settings:

2710-1 (\/)
27151 (/)
2723100
2°31-1(\)

Step 1T: Maximum module
frequency: Audible
beep sounds and error
count increments at
each of the following
PRBS:

271 (y)
2°10-1 (/)
27151 (/)
27231 ()
2311 (/)

Step 21 Errors alarm present
(+)

3-65 Step 24: Typical error ratio
correct (/)

Step 25:  Typical error ratio and
delta error ratio
correct with the
following PRBS:
2723-1{-/}
2°15-1 (/)
2°10—1 (/)

2771 (/)
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Performance Test Record (coniinued)

Result
Page No. Test Description Min Actual Max

3-65 Step 27: frror ratio and delia
error ratio correct at 3
GiHz with the
following PRBS:

Step 27: 27311 (/)
27231 (v/)
27151 (/)
2710-1 (/)
2771 (/)

PRBS 27n Patiern
Synchronizatlion, Frrer Defect
and Memory Backup

3-67 Step 5: No Cik Loss, Data
Loss, Sync Loss or
Errors alarms present

V)

3-68 Step T: No Clk Loss, Data
Loss, Syne Loss or
Frrors alarms present
at each of the
following PRBS:

2°10 MARKDEN (/)
2711 MARKDEN (/)
2713 MARKDEN {\/)

Step 12:  Errer count is 1 (/)

Step 13: Error count
increments by 1 and
audible beep sounds
each time the key is

pressed (v/}

Step 15: Error count
increments by 1 and
audible beep sounds
gach time the key is
pressed at the
following PRBS:

2711 MARKDEN (/)
2710 MARKDEN (/)
2°7 MARKDEN (4/)
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fPerformance Test Record {(continued)

Page No.

Test Description

Result

Min

Actual

Max

3-68

3-69

3-69

Step 16:

Step 20:

Step 23:

Step 24:

Step 26:

Step 29:

Step 30:

Maxirnum moduie
frequency: Error count
increments by 1 and
audible beep sounds
each time the key is
pressed at the
following PRBS:

2°7 MARKDEN (/)
2710 MARKDEN (/)
2711 MARKDEN (/)
27135 MARKDEN (/)

Errors alarm present

(V)

Typical error ratio

correct {1/}

Typical delta error
ratio correct (1/)

Typical Error ratio
and delta error ratio
correct at the
following PRBS:

2710 MARKDEN (/)
2711 MARKDEN (/)
2713 MAREKDEN (/)

Typical Error ratio
and delta error ratio
correct at the
foliowing PRBS:

2°7 MARKDEN (/)
2°10 MARKDEN (/)
2711 MARKDEN (/)
2713 MARKDEN (/)

Time/date correct (/)

Power Loss Second
displayed(+/)
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Performance Test Record (continued)

Result
Page No. Test Description Min Actual Max

PRBS 2°n Pattern with Variable
Mark Density

3-71 Step 5 No Cik Loss, Data
Loss, Sync Loss or
Errors alarms present

(+/)

Step & Sync Loss and Errors
alarms present (+/)

Step 11:  No Sync Loss or
Errors alarms (/)

3-72 Step 16:  Error count
increments by 1 (1/)

Step 17:  Error count
increments by 1 and
Erorrs Alarm flashes
each time the key is

pressed {1/)

Step 19:  Error count
increments and the
Errors Alarm flashes
each time the key is
pressed at the
following mark
densities:
1/4 (V)
3/4 (V)
7/8 (V)

Step 20:  Error count
increments and the
Errors Alarm flashes
each time the key is
pressed when the
3-72 Step 20 PRBS and mark
densities are as
following:
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Performance Test Record (continued)

Page No. Test Description

Result

Min

Actual

3-72 2°10 MARKDEN:
1/8 (/)
1/4 (/)
3/4 ()
/8 (V)

2°11 MARKDEN:
1/8 ()
/4 (/)
3/44)
/8 (V)

2°13 MARKDEN:
1/8 (v/)
174 (V)
3/4 ()
778 ()

3-72 Step 22: Maximum module
frequency: Error count
increments and the
Errors alarm flashes
each tire the key is
pressed when the
PRBS and mark
densities are as
following:

2710 MARKDEN:
1/8 (/)

1/4{V)

3/4 (V)

7/8 (V)

2°11 MARKDEN:
1/8 (V)
1/4 (/)
3/4 (V)
/8 (V)

372 |Step 22: 2713 MARKDEN:
1/8 (V)
1/4 (V)
3/4 (/)
7/8{)
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Performance Test Record (continued)

Page No.

Test Description

Result

Min

Actual Max

3-74

3-75

375

3-1H

PREBS 2°n Patlern with Zero

Substitution

Step B:

Step &:

Step 8:

Step 9:

No Clk Loss, Data
Loss, Sync Loss or
Errors alarrms present

V)

No Clk Loss, Data
Loss, Sync Loss or
Errors alarms present
and that the resync
times are as follows:
Resync time for 277
ZEROSUB with the
following longest run
of zeros; 7, 20, 40, 80,
84, 8% and 9¢

Resync time 2710
ZEROSUB with the
following longest run
of zeros; 10, 200, 400,
800, 750, 794 and 795

Resyne time for 2711
ZEROSUB with the
following longest run
of zeros; 11, 400, 800,
1200, 1550, 1599 and
1660

Resync time 2713
ZEROSUB with the
foliowing longest run
of zeros; 13, 2400,
5600, 6398 and 6400

No Clk Loss, Data
Loss, Sync Loss or
Errors alarms present
and that the resync

times at the maximum
module frequency is as

follows:

]
w
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Performance Test Record (continued)

Page No.

Test Description

Resuli

Min

Actual

Max

375

3-75

3-78

Step 9:

Resyne time for 277
ZEROSUB with the
following longest run
of zeros; 7, 20, 40, 80,
24, 89 and 90

Resync time 2718
ZEROSURB with the
following longest run
of zeros; 10, 200, 4060,
600, 750, 794 and 795

Resync time for 2711
ZEROSUB with the
following longest run
of zeros; 11, 400, 800,
1200, 1550, 1599 and
1600

Resyne time 2713
ZEROSUB with the
following longest run
of zeros; 13, 2400,
5600, 6398 and 6400

[lser Selectable Patiern
Synchrenization and Error

Detect
Step 6:

Step 7:

Step 12:

Step 13:

No Clk Loss, Data
Loss, Sync Loss or
Exrors alarms present

(V)

No Cik Loss, Data
Loss, Sync Loss or
Errors alarms present

(V)

Error count is 1 (/)

Frror count

increments by 1 and
Errors Alarm flashes
each time the key is

pressed (+/)

2s

2s

28
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Performance Test Record (continued)

Result
Page No. Test Description Min Actual Max

Step 15: Error count
increments by 1 and
Errors Alarms flashes
each time the key is
pressed with the
frequency set to the
maximum module

frequency (/)

3-78 Step 17: Error count
increments by 1 and
Errors Alarms flashes
each time the key is
pressed with the
frequency and PRBS
set as follows:
Minimum module
frequency:
INTERNL PATT 2
(V)

INTERNL PATT 3
V)

INTERNL PATT 4
()

Maximum module
frequency:
INTERNL PATT 2
)

INTERNL PATT 3
(/)

INTERNL PATT 4

)
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Performance Test Record {continued)

Result

Min

Actual

Max

Page No. Test Description
Data Input Range (Automatic
0/1 Threshold)
3-81 Step 11 No Clk Loss, Data
Loss, Sync Loss or
Errors alarms present
()
Step 12:  No Clk Loss, Data
Loss, Sync Loss or
Errors alarms present
V)
Step 13:  No Clk Loss, Data
Loss, Syne Loss or
Errors alarms present
3-82 Step 16:  No Clk Loss, Data
Loss, Sync Loss or
Frrors alarms present
with DATA
AMPLITUDE and
DATA HI LEVEL set
as follows:
3-82 Step 16:
Data Ampl Data Hi
500 mV 1V L)
500 mV —2.5 V{+/)
2V LV (/)
2V -1V (/)
3-82 Step 21:  No Clk Loss, Data
Loss, Sync Loss or
Errors alarms present
with DATA
AMPLITUDE and
DATA HI LEVEL set
as follows:
Data Amp! Data Hi
500 mV ov (/)
500 mV 2.5V (/)
2V 0V (/)
2V -1V (/)
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Performance Test Record {continued)

Result
Page No. Test Description Min Actual Max

Error Quipul Waveform and
Data Input Delay

3-84 Step 4: No Clk Loss, Data
Loss, Syne Loss or
Errors alarms present

V)

3-85 Step 10: No Clk Loss, Data
Loss, Sync Loss or
Errors alarms present

(V)

Step 12: Errors alarm indicated
and displayed {/)

Step 15:  Typical Errer ratio
correct (/)

3-86 Step 18:  Typical Pulse
Amplitude correct (/)
Typical Pulse Width
correct (+/)

Step 22:  Sync lost and regained
as delay is reduced (/)

Data Input Invert

3-88 Step 5: No Clk Loss, Data
Loss, Sync Loss or
Errors alarms present

(V)

Step 11:  No Clk Loss, Data
Loss, Sync Loss or
Errors alarms present

v

Step 15:  No Clk Loss, Data
Loss, Syne Loss or
Frrors alarms present

)

Step 17: Syne Loss and Errors
alarms present (/)
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Performance Test Record (continued)

Page No.

Test Description

Result

Min

Actual

Max

3-89

3-89

3-91

3-92

3-93

Step 20:  No Clk Loss, Data
Loss, Sync Loss or
Errors alarms present

(V)

Step 22:  Sync Loss and Errors
alarms present (/)

Step 26: No Clk Loss, Data
Loss, Sync Loss or
Errors alarms present

(V)

Pattern Synchronization
Threshold

Step 5 No Clk Loss, Data
Loss, Sync Loss or
Errors alarms present

)

Step 10:  No Clk Loss, Data
Loss, Sync Loss or
Errors alarms present

V)

Step 13:  Sync Loss and Errors
alarms present {1/}

Step 15:  No Sync Loss alarm
present {1/)

Step 19: Typical Error ratic

correct (/)

Step 26:  No Clk Loss, Data
Loss, Sync Loss or
Errors alarms present

)

Step 28:  Sync Loss and Errors
alarms present {/)

tep 30: Ne Syne Loss alarm

V)
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Performance Test Record (continued)

Result
Page No. Test Description Min Actual Max

3-93 Step 32:  Typical Error ratio
correct {4/}

3-23 Step 35: Syne Loss and Errors
alarms present {1/}

Step 37:  Sync Loss and Errors
alarms present (/)

Step 39:  No Sync Loss and
Errors alarms present

)

3-64 Step 47: No Clk Loss, Data
Loss, Sync Loss or
Errors alarms present

()
Resyne time 2.0 secs

Step 4%: Syne Loss and Errors
alarms present {/)

Step 51:  No Sync Loss alarm
present (/)

Step 53:  Typical Error ratio

correct {~/)

Step H9: No Clk Loss, Data
Loss, Sync Loss or
Errors alarms present

)

Resync time 2.0 secs

3-94 Step 61:  Sync Loss and Errors
alarms present (/)
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Adjustments

Adjustments

introduction

The information given in this chapter allows a limited number of adjustments to be made to
both the pattern generator and error detector. To perform the full adjustment procedure {for
example if the NVM RAM contents of the A3 assembly are lost ) it will be neccessary to send
the instrument to a Hewlett-Packard regional service centre.

Caution The following adjustments require access to the interior of the pattern
generator and error detector. Any adjustment, maintenance and repair of the
“ opened instrument should only be carried out by a skilled person who 1s aware

of the hazard involved.
Refer to chapter 5 for information on gaining access to the interior of the
instrument.

Pattern Generator Adjustments

Reference Settings

Set the pattern generator to its reference settings by using the INSTR PRESET key. Refer to
Appendix A in the HP 716008 Operating and Programming manual for a list of reference
settings.

Equipment Required

The following equipment is required to complete the adjustment procedures.

Adjustments 4.1



Tabte 4-1. Equipment Required

Digital Oscilioscope { HP 541207

Power Meter HP 437B

Power Mster Sensor | HP 8482A

Digital Multimeter | HP 3457A

RY Accessory Kit [HP 15680A

Power Splitter HP 11667A (option 001)
Synthesizer HP 70322A

Extender HP 70013

Pattern Generator Clock Input AGC

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

POWER
DISPLAY METER

- 1P 7ot
[" ‘
I

EXTENDER
-

e
—

NPUT

o]

i
PATTERN Pf‘f‘?
GENERATOR ?E&EER
18K o

MMS { [AUU———
CABLE fEAR LRITY P4 S|
PANEL p
SYNTHESIZER —
POWER \
SPLITTER \
4 _—

CUTPUT |
o ]

Figure 4-1, Clock AGC Power Measurement

. Set the synthesizer frequency to 1GHz and amplitude to -8dBm.
. Adjust A5 R21 (AGC level) clockwise until the HP 70004A display indicates CLOCK

LOSS (R21 is the only adjustable resistor on AB).

. Carefully re-adjust A5 R21 anticlockwise until the CLOCK LOSS flag just goes off.

Verify the following:- Power level at AGC output -2 dBm.

. Change the synthesizer frequency to 3GHz and verify the following:-

{a) The CLOCK LOSS flag on the HP 70004A display is OFF.
(b} Power level at AGC output is -4 dBm.

. Change the synthesizer output amplitude to -5dBm
. Ensure that the CLOCK LOSS flag comes on.

. Re-connect the equipment as shown in Figure 4-2.
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9, Disconnect W6 from A42, JT7 and connect the oscilloscope at J7.

DISPLAY

] X

MMS
CABLE

SYNTHESIZER

QUTPUT
G

WP TCGE
EXTENDER

e

REAR
FAMEL

PATIERN
GENERATOR

TO ALZ 17

OSCLLOSCOPE

Crit

T

CLoCK
]
[ o

Figure 4-2. Clock AGC Waveform Measurement Equipment Hook-up.

10. In Figure 4-3, A42 is shown as viewed from the front left of the pattern generator.

ALZ
L L
1z Jt
17
L ]
Wé

Figure 4-3. A42 Component Location

11. Set the synthesizer frequency to 100 MHz and amplitude to +10 dBm.

12. On the oscilloscope pres

a. Duty Cycle = 50% +£5%
h. The waveform is a sinewave.

13. Re-connect W6 to J7 on A42.

- and verify the following:-
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Clock Driver Adjustments.

DC Adjustments.

Figure 4-4 illustrates the location of the adjustable components on A4.

Ad COMPONENT SIDE

L

R127
R132 R137

Figure 4-4. Clock Driver Adiustments Location

To adjust the clock driver DC conditions, proceed as follows:-
1. Connect the DMM to TP14 {SENS 1) on the A4 assembly.
Adjust R127 to give a reading of +2V £10mV on the DMM.
Connect the DMM to TP 15 (SENS 2)

Adjust R132 to give a reading of +2V £10mV on the DMM.
Connect the DMM to TP 16 (SENS 3).

Adjust R137 to give a reading of +2V £10mV on the DMM.
Connect the DMM to TP 17 (SENS 4}.

Adjust R141 to give a reading of +2V £10mV on the DMM.

Waveform Adjustment.

To adjust the Clock Driver waveform, connect the equipment as shown in Figure 4-5 and
proceed as follows:-

DISPLAY OSEELOSCOPE
I, E‘—_‘ HE 70043 :
1 EXTENDER I“W
! , T0 AL 7 CHITRIG |
O,ﬁ! § E s . § o | I—
i ;
FATTERN
GENERATOR TRIGOER
e S it
MMS
CABLE REAR
PANEL . CLOCK -
N
SYNTHESIZER
OUTRUT
(e

Figure 4-5. Clock Driver Waveform Adjustment Equipment Hook-up
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Figure 4-6 iliustrates the location of J7 on the A6 assembly as viewed from the front right of
the pattern generator.

AL

|
%
i
i
|

Figure 4-6. A6 Connectors t.ocation

1. Set the synthesizer frequency to 3GHz and the output amplitude to 0 dBm.
Set the Trigger Mode on the pattern generator to CLK/32.

Remove W14 and connect the oscilloscope to J7 on A6 {clock driver retimer output).

oo

on the oscilloscope.

i

Change the oscilloscope settings to:-

Table 4-2. Oscilloscope Settings

Display mode | Persistence=0.3 secs.
Timebase 100 ps/div

Channels Chan 1

Sensitivity 30 mV/div

Offset 0mV

6. Adjust A4 R141 to give an amplitude on the oscilloscope of >1V peak to peak. The
waveform should be a sinewave,

7. Reconnect W14 to J7 on AG.
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Error Detector Adjustments

Reference settings

Set the error detecior to its reference settings by using the INSTR PRESET key. Refer o
Appendix A in the HP 71600B Operating and Programming manual for a list of reference

settings.

Equipment Required

See the list given for the pattern generator at the start of this chapter.

Ciock Loss Adjustment

Connect the equipment as shown in Figure 4-7 and proceed as follows:-

DISPLAY

. EXTENDER METER
i,

i WP 70013 POWER
] F,ﬂ

ERROR

INPUT

DETECTOR
| nock

MM i
CABLE SEAR W M

PANEL ‘ ] —

SYNTHESEER \——l—m
PowWER

SPLITTER \

g

s
GUTPUT
<

Figure 4-7. Clock Loss Adjustment Instrument Hook-up

1. Set the synthesizer output frequency to 3 GHz and amplitude to -8 dBm.

2. Adiust A5 R30 clockwise until CLOCK LOSS is flagged on the HP 7

3. Carefully adjust R30 in an anticlockwise direction until the CLOCK
disappears.

4. Set the synthesizer output amplitude to -10 dBm

5. Check that CLOCK LOSS is flagged on the HP 70004A display, and
panel clock loss LED is on.

6. Set the synthesizer output amplitude to -8 dBm

7. Check that the CLOCK LOSS flag is off, and that the UUT front pa
off.

4-6 Adjustments
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Clock Driver Adjust.

DC Adjustments

Figure 4-8 illustrates the location of the adjustable components on A4.

A4 COMPONENT SIDE

| T
§ RS RIC |
‘ R70  RZ5 ‘

Figure 4-8. Clock Driver Adjustable Components

1. Connect the DMM to TP12 (SENS 1} and adjust A4 R15 to give a reading of 2V +10mV
on the DMM.

2. Connect the DMM to TP13 (SENS 2) and adjust A4 R20 to give a reading of 2V £10mV
on the DMM.

3. Connect the DMM to TP14 (SENS 3) and adjust A4 R25 to give a reading of 2V £10mV
on the DMM.

4. Connect the DMM to TP15 (SENS 4) and adjust A4 R30 to give a reading of 2V £10mV
on the DMM.
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Waveform Adjustment

Connect the equipment as shown in Figure 4-9.

BISPLAY QSCELGSC0OPE

B ;—§ WP 7e013
[ ! EXTENDER —
. e
10 A6 IS CHT  TRIG |
¥ s} L - i
£RROR
CETECTOR
e Fi ‘ CLOCK
CABeE REAR WU ™
PANEL SOUT—— -
S
SYNTHESIZER : ‘
POWER i
SPLITTER Y i
4
OUTRUT

Figure 4-9. Error Detector Clock Driver Equipment Hook-up

Set the synthesizer frequency to 3GHz and output amplitude to 0 dBm.

Disconnect the termination from J5 on A6 and connect the oscilloscope to J5.

on the oscilloscope.

g W e

Change the oscilloscope settings to the following:

Table 4-3. Osciliscope Settings

TRIGGER | HF SENS ON
Display Mode | Persistence (.3s
Timebase 100ps/Div

Channels CHAN 1 30mV/Div

Gt

. Adjust A4 R30 to give an amplitude of 21 V p-p on the oscilloscope.

6. Set the synthesizer frquency to 1GHz and adjust A4, R30 to give minimum overshoot on
the waveform.

7. If there is insufficient on A4, R30 to minimise overshoot then adjust A4, R25 to achieve
this.
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General Troubleshooting

If the HP 71600B Series System Verification, Operational Verification or Full Performance
Tests cannot be completed successfully even after carrying out Chapter 4 Adjustments then it
is likely there is a fault in one or more System elements. The aim of this Chapter is to help
you find and repair any fault in an HP 71600B System fitted with the following elements;

= HP 70001A Mainframe

= HP 70004A Display

m HP 70841B Pattern Generator Module
s P 708428 Error Detector Module

m HP 70311A Clock Source Module

Troubleshooting Levels

There are three iroubleshooting levels;

Element Level The fault is isolated to one of the above System elements. Once
identified, the faulty element can be replaced or repaired. Element level
troubleshooting is covered on pages 5-4 to 5-8.

Assembly Level The fault is isolated to an assembly within the Pattern Generator or Error
Detector Module. Assembly level troubleshooting is provided in pages
5-13 to 5-27.

Recommended Test Equipment

Equipment required for troubleshooting is listed on page 3-3. Other equipment may be
substituted if it meets or exceeds the critical specifications listed in the table.
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Recommended Test Setup

The equipment should be connected as shown;

DSPLAY
ERROR
DETECTAR
i ot sATA
N L
1 T
MARNFRAME | ‘
PATTER CLOTK i '
GENFRATOR SOURCE
Qppe paTa s T
L
EIGER  BATA  clegxom ] gotE out
A |

rofe o All unused Poitern Generator ohd Lrror Defectar
oorls must Be terminated 0 500,

The HP 15680A RF Accessary Kit
cantaing the S0 ferminabons.

Safety Considerations

Before applying power or removing any covers, review the following warnings and cautions.
Also review the warning page at the front of this manual.

Warning These servicing instructions are for use by service trained personnel only. To
avoid electrical shock, do not perform any servicing other than that contained in
g the operating instructions unless you are qualified to do so.
Caution 1. All System elements contain static sensitive devices which may be damaged
as a result of static discharge.
w 2. To prevent damage, do not disconnect modules or circuit boards while the

System is switched on.

3. To avoid contamination of circuit board connectors DO NOT HANDLE or
TOUCH the counector pins.
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Power-on Selftests

When the system is first switched on it will automatically perform functional tests on the
Display, Mainframe and each module fitted. If any of these checks fails an Error Indicator will
be lit and an Error Message will he available for reporting.

After Service Safety Checks

Visually inspect the interior of System elements for any signs of abnormal internally generated
heat, such as discolored printed circait boards or components, damaged insulation, or evidence
of arcing. Determine and remedy the cause of any such conditions. Check the line fuse rating
to verify that the correct fuse is installed.

Review the Service Notes for all elements of the HP 71600B Series and ensure that any safety
related changes are incorporated.

Anti-Static Precautions

All the printed cireuit boards in the HP 716008 Series have components and devices which are
susceptibie to damage by electrostatic discharge (ESD). To minimize the risks of damage or
decreased reliability, the following Service procedures and cautions should be observed;

Static-Free Workstation

All servicing should be carried out at a static-free workstation.

Soldering

When soldering components ensure that the soldering iron is earthed. Always use a metalized
solder remover.

Anti-Static Freezer Spray

When attempting to locate temperature related faults, use only an approved anti-static freezer
spray.

Anti-Static Products

The following table contains details of anti-static products which are available from
Hewlett-Packard.

Anti-Static Products

Product HP Part No.
Anti-Static workstation |8300-0792
Metalized solder remover | 8690-0227
Wrist-Strap and ecord 300-0970
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Element Level Troubleshooting Chart

All Flement level troubleshooting starts from the Entry Chart below. Use this chart and
the information on pages 5-4 to 5-17 to guide you to the faulty element. If this is a Pattern
Generator or Error Detector Module and you intend to repair it, proceed to the appropriate
assembly level troubleshooting ( page 5-18 for the pattern generator and page 5-31 for the
error detector).

PEREORM SYSTEM
VERFICATION

Ox PAGE Z—EEWH

ARE ANY
ZRROR
NDICA TORS
LiT?

¥ES
o G0 TO ERROR MDICATORS
OM PAGE 5-6

¥ o

is THE
DISPLAY
fa ANK OR
DESTORTED?

ZMSURE THE DISPLAY AND MANFRAME
ARE PROPERLY POWERED ON

CHECK THE DISPLAY RTENSTY
COMTROL

SUSPECT THE DISPLAY

SUSPECT COMMUNICATION

PROBLEM BETWEEN THE DISPLAY

ANE THE MODULES
SEE PAGE 5.2

WERE THE
HODULE PARAMETERS
DISFLAYED FOR £ACH
MODLLE N YOUR

5 THE
CLOEK
FREGUENCY
TORRELT?

[3i8]

SUSPELT CLOCK SiGRAL PROBLEM
SEE PAGE S-1

SYSTEM O

5-4 General Troubleshooting



System Indicators

Each element in the system has indicators to help with problem identification. The following
indicators are fitied:

Error Indicators  These tell the user that there is a failure within the system.

Error Messages These appear on the display and perform the same function as the Error

Indicators.

Active (ACT)
Indicators

HP-1B Indicators
Gating Indicator

These tell the user which element is currently active in the system.

These tell the user the current HP-IB status of each element.

This is fitted to the Error Defector module and indicates when a BER
measurement is in progress.

The following diagram will help you locate the indicators in your system:

o .
Tim b STATUS m BATA o
cATHE Lo88 s ige TK sto § AT ERR LSS LOSS ERRCRS
a © x m k& = & ® = W =
. J
HP-MZB I
£ ERROR
{Ciock Loss| [Datg Loss| [Sync Loss) [ Erors | wemmrereeees DETECTOR

Err —Np. messoge

o oo o e e v i o |

q ( } = -

HP B STATUS =y
RMT L3N ThK SR0 ATY ERA FAULT
" L] » E | R | -
L. S
MAINFRAME -
[F’ATTERN CLOCK ;
[GENERATOR SOURCE it
| |
HP 18 STATUS / 1
RMT  LSN TLK SRG | ACT ERR-] LK LOSS { |
» " 3 » L] ] |
[ i l
YOLT/TEMR B % CURRENT B /0 CHECK
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Error Indicators

The error indicators and associated troubleshooting information is contained in the following
table. Troubleshoot the error indicators in the order given. Refer to Appendix A for a list of

MMS errors.

Error Indicator Location Meaning Page

VOLT/TEMP Mainframe A low input ac voltage detected oz b-7
an ambient temperature > 55 °C.

CURRENT Mainframe A high current load on Mainframe 5-8
power supplies.

I (flashing) Display (CRT} Ap HP-MSIB problem has been 5-9
detected at power on. This may
affect normal communication
between modules (may affect Error
Reporting).

ERR (flashing) Any module Same as E (fashing).

HP-MSIB Display (front panel) | HP-MSIB problem detected.

1/G CHECK Mainframe HP-MSIB problem detected.

FAULT Clock Source Module faulty - refer to Clock
Source Service manual.

E {steady) Display (CRT) A master module or the display has A-1
detected an MMS error.

ERR (steady) Module or Clock The element has an MMS error

Source condition. If the element is a slave,

then the error indicator of the
stave and its master will be lit,

CLK LOSS Pattern Generator or | The module has not detected the h-11

Error Detector incoming clock signal.

DATA LOSS Error Detector The module has not detected the 5-11
incoming data over a 1 ms gating
period.

SYNC LOSS Error Detector The module has been unable to 5-12
synchronize to the incorming data
pattern,

ERRORS Error Detector The module has detected Bit 5-12
Errors in the incoming data
pattern.
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VOLT/TEMP Troubleshooting

The VOLT/TEMP indicator on the Mainframe is lit when one of the following conditions
OCCurs:

A low line voltage is applied to the Mainframe.
The ambient temperature inside the Mainframe is > 55 °C.
Use the following procedure to determine the cause of the fault:

1. Power down the system and disconnect the mains power cable from the Mainframe, then
check that the Mainframe VOLTAGE SELECTOR switch is set correctly:

115 V position for 90 - 132 Vac line input voltage.
230 V position for 198 - 264 Vac line input voltage.

2. Check that the line input voltage is within specification.

Noie If the voltage increases to within the normal operating range, the Main{rame
i will restart itself.

v
If the VOLTAGE SELECTOR switch and input line voltage are correct, suspect excessive
ambient temperature inside the Mainframe.

3. Check that the fan is operating correctly by checking the air flow at the fan-intake
openings.

Noie It is recommended that the fan filters be regularly cleaned, as a build up of
i dust on the filters will reduce the airflow into the Mainframe.
ﬁ If the temperature decreases to within the normal operating range, the

Mainframe will restart itself.

[f all the above are good then the Mainframe is faulty, go to the Mainframe Service Manual
for troubleshooting information.
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CURRENT Troubleshooting

The CURRENT indicator on the Mainframe is lit when excessive current is detected.

Note The Mainframe will not attempt to restart until the power has been cycled.

v

Use the following procedure to determine the cause of the fault:
1. Power down your system.

2. Remove any module(s) from the Mainframe.

3. Power on the system.

4. Is the CURRENT indicator still lit?

Ij YES, then the Mainframe is faulty, go to the Mainframe Service Manual for
troubleshooting information.

If NO, then suspect the module(s) - go to the pattern generator or error detector
assembly level froubleshooting.
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HP-MSIB Troubleshooting
An HP-MSIB failure exists if any of the following indicators are lit:

E {flashing) on the display.

ERR (flashing) on a module.

HP-MSIB lit on the Display front panel.

I/0 CHECK lit on the Mainframe front panel.

The flashing F and ERE only occur at power on. When these occur normal communication
between the Display and other elements in the system may be prevented. The cause of this
failure must be found before any predictable system operation can take place.

The possible causes of an HP-MSIB failure are as follows:

Display, Mainframe or Clock Source not powered on
Poor HP-MSIB cable connection or faulty cable
Faulty Element (Display, Mainframe or Module)

FROM THE ENTRY (HAR'IK_
On PAGE 8.4

LINE SWITCHES ARE SET TG ON.

ARE ALL
SYSTEM POWER
LIE MDICATORS
LT

ARE GOOD, SEE PAGES 2-4 TD 2-6
ENSURE ¥rAT THE LINE VOLTAGE

SELECTORS ARE SET CORRECTLY,

SEE PAGES 2-4 TO 2-5

L

1. POWER DOWM THE SYSTEM, THEN
CHECK THAT ALL HP-MSIB (ABLES
ARE COMMECTED CORRECTLY, SEE
PAGE 2-13

2,7 THE CONNECTIONS ARE GCGO0,
SUBSTITUTE ALL HP-M3@ CABLES
FOR KNOWN GOGD ONES.

3. POWER ON THE SYSTEM.

i

ARE ANY
Of THE HP-MSIE

ERROR MDICATIRS - SYSTEM OK

|
Y YES
]
ISOLATE THE FAULT USING
THE PROCEDURE DN PALE 5-10

CHECK THAT THE [RSPLAY AND MAINFRAME

{HECK THAT THE POWER CABLES AND FUSES
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Use the following procedure to troubleshoot all HP-MSIB error indicators:
1. Isolate all elements in your syséem as follows:
i. Power down your syéfem.
ii. Disconnect all HP-MSIB cables.
iii. Remove module(s) from the Display and Mainframe (if your system has one).
2. Check the Display as follows:
i. Power on the Display.
ii. Is there an £ {flashing or steady) on the display?

If YES, then the Display s faulty.
If NO, power down the Display then go lo step .

iii. Connect a known good HP-MSIB cable between the IN and OUT HP-MSIB ports on
the rear panel of the Display, then power on.

iv. Is there an E (flashing or steady) on the display?

If YES, then the Display is faulty.
If NO, power down the Display, remove the HP-MSIB cable, then go to step 3

3. Check the pattern generator, error detector and clock source module{s) as follows:
i. Plug a module into the Display, then power-on.
ii. Is there an E flashing on the Display or ERR flashing on the module?

If YES, then the module is suspect - go to Assembly Level Troubleshooting Chart orn
page, or to the clock source service manual if the clock source is suspect.

If NO, power down the Display then repeat step & for each module in your system.

If all modules are good, power down the Display then go to step 4.

4. Check the Mainframe as follows:

i. Connect known good HP-MSIB cables between the IN and OUT HP-MSIB ports on the
rear panel of the Display and Mainframe (see page 2-13}, then power on.

ii. Is there an E (flashing or steady) on the display, or is the HP-MSIB or [/O CHECK
indicator lit?

If any error indicator is lit, check that the Display and Mainframe are properly powered
on and that the HP-MSIB cabling is correct. If these are good, and E is still flashing
on the display then the Mainframe is faulty.
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Clock Loss Troubleshooting

If the clock frequency shown on the display is incorrect or if the CLK LOSS indicator is lit on
either the Error Detector or Pattern (Generator module, suspect that one of the following is
faulty:

Clock Source module.

Cable connecting Clock Source module CLOCK OUT port to CLOCK IN port on
module(s)

Module(s)
Note The LK LOSS indicator will be 1it if the clock signal into the particular
i module is typically <10 dBm.

v

1f your system is an Error Performance Analyzer and the CLK LOSS indicator is lit on both
the Error Detector and Pattern Generator modules, suspect the Clock Source or one of the
cables. If only one indicator is lit, then suspect the cables or the module.

If your system is a Pattern Generator - suspect the cables or modules.

To troubleshoot both systems first check the output of the Clock Source then use known good
cables - if still faulty then the module is suspect - Go to pattern generator assembly level
troubleshooting on page 5-18.

Clock Source Output

Access the Clock Source setup on the Display (see the clock source Operating Manual), check
that the Clock Source Qutput is set to ON. Check that the frequency of the Clock source has
been set within the range of the system, 100 MHz to 3 GHz for the HP 71603B/HP 716048, If
correct, use an Oscilloscope or Power Meter to check the output level is > —10 dBm. If good,
the Clock Source is good.

DATA LOSS Troubleshooting

The DATA LOSS indicator is lit on Error Detector when no data transitions have been
detected over a 1 ms period. Normally, if there is a loss of input signal the SYNC and
ERRORS indicators will be lit. A loss of clock signal may also cause the DATA LOSS
indicator to light, see Clock Loss Troubleshooting.

To troubleshoot the systems first check the data being applied to the Error Detector and use
known good cables - if still faulty then the module is suspect - Go to the patiern generator
assembly level troubleshooting on page 5-18.

Note The Frror Detector DATA IN port is very sensitive and will trigger on
| background noise.
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SYNC LOSS and ERRORS Troubleshooting

If either of these indicators is lit, check that the Error Performance Analyzer verification
procedure has been performed correctly. If good, suspect Clock or Data cabling between
modules or a fault in the Pattern Generator or Error Detector module - Go to the patiern
generator or error detector assembly level troubleshooting on page 5-18 and 5-31.

Communication Troubleshooting

If you are unable to access the module(s) in your system through the Display - no
communication between the Display and the module(s) - and there are no error indicators lit,
use the following procedure to isolate the fault:

1. Check all modules have been set to valid HP-MSIB addresses, see pages 6-5 to 6-8 of the
HP 716008 Installation and Verification manual.

2. Isolate all elements in your system as follows:
1. Power down your system.
il. Disconnect all HP-MSIB cables.
iti. Remove module(s) from the Display and Mainframe (if your system has one).
3. Check that the Display can access all 31 addresses on row 0 as follows:
i. Power on the Display.
ii. Press and |

iii. Use the front panel control knob to scroll the green rectangle (on the display) along the
31 addresses on row 0.

If a red rectangle appears, the Display is faulty.

If you can access the addresses, the Display is good. Power down the Display then
proceed.

4. Check the module(s) as follows:
i, Plug a module into the Display.
ii. Power on the Display.

iii. Check that the Display can access all 31 addresses on row 0, use the procedure in step
2.

If a red rectangle appears, the module is suspect - Go to the appropriate assembly level
troubleshooting

If you can access the addresses, the module is good, power down the Display then
repeat step 4 for each module in your system.

If all modules are good, power down the Display, remove the module then proceed.
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5. Check the Mainframe as follows:

i. Connect known good HP-MSIB cables between the HP-MSIB IN and OUT ports on
the rear panel of the Display and Mainframe (see page 2-13).

ii. Power on the Display and Mainframe.
iii. Check the Display can access all 31 addresses on row {0, use the procedure in step 2.
If a red rectangle appears, the Mainframe s faulty.

If you can access the addresses, the Mainframe is good.

Troubleshooting Preliminaries

The following preliminaries should be observed when troubleshooting to assembly level.

Equipment Required

Equipment tequired when troubleshooting to assembly level is listed on page 3-3.

Equipment Setup

Equipment should be setup as for System Verification on pages 2-15 and 2-16 of the HP
71600B Series Installation and Verification Manual (part no. 71600-90005).

The faulty module should be connected to the display or mainframe via an extender assembly
(part no. 70001-60013).

Caution To avoid overheating components when using the extender assembly, always
ﬁ supply cool air across the module, using for example a room fan.

To allow access to assemblies within the module remove the module Top Cover as described
on the following page.
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Access to the Pattern Generator and Error Detector Hardware

Caution Electrostatic Discharge (ESD) can damage or destroy electronic components.
w Always use ESD Precautions when performing the following procedures.

1. Switch off the display and mainframe and remove all power cords.

2. Remove all modules from the display and mainframe (see pages 2-21 and 2-22 in the HP
716008 Series Installation and Verification Manual)

Module Top Cover Removal

1. Remove the posidrive screws along the top of the module. There are 7 at the front and 8 at
the rear.

2. Remove the posidrive screws which secure the top cover to the module front and rear
frames. There are 2 each side at the front and 3 each side at the rear.

3. Loosen BUT DO NOT REMOVE the 9 posidrive screws fitted centrally along each side of
the module.

4. The top cover can now be carefully lifted clear of the module along with the 4 plastic board
spacers.
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Removing and Replacing Module Assemblies

When you have isolated the faulty assembly within the module, or when performing
troubleshooting, use the following procedures to access and remove them. Reverse the
procedure when fitting the new assembly.

A2 Assembly Removal

This board is identified by the two RED lever arms at each corner.

1. Disconnect W2 from J5 on the A2 assembly.

2. Disconnect W1P from J1 on A2 which goes to the instrument rear panel.

3. The plug-in A2 board assembly can now be removed veriically from the module using the
lever arms.

Caution Take care when removing the A2 assembly as there is little clearance between
w the two transformers T1 and T2 on A2 and the A9 assembly.

A3 Assembly Removal

This board is identified by the two ORANGE lever arms at each corner.

1. Disconnect WiC and W3 from the A3 assembly.

9. Disconnect the heavy-duty plug-in ribbon cable at the rear of the A2 board assembly.

3. The plug-in A3 board assembly can now be removed vertically from the module using the
lever arms.

A4 Assembly Removal
This board is identified by the two YELLOW lever arms at each corner.

Note The A4 assembly is attached to the A6 and A7 assemblies. All three
I assemblies must be removed together.

v

1. Unscrew the two small posidrive screws which attach the A6 Hybrid Assembly to the metal
plate at front right of Module.

9. Remove W3 from A8 to A3 and W2 from A7 to A2.

3. Unscrew the SMA connectors from the A6 Hybrid assembly using an 5/16AF spanmner. (8
for the pattern generator, 4 for the error detector)

4. Raise the A4, A6, A7 assemblies using the yellow lever arms and carefully levering the A7
assembly at the Gate Array Heatsink. Remove the coax cables from the A7 gate array to
the rear panel if necessary.

5. All three assemblies A4, A6, A7 can now be raised out of the module.
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Caution Take care not to trap the front panel ribbon cable (W3} when
& removing/replacing the A4, A6 and A7 assemblies.

AG6/A7 Removal

A6 and AT can be removed as a unit from A4 as follows:-

1. Remove the six screws through J3, J4, J5 securing A6 to A4d.
2. Remove the two screws through J2 securing A7 to Ad.

3. Carefully pull A6 and A7 from Ad.

Separating A6 and A7
Separate A6 and AT as follows:-
1. Remove the two large and two small screws securing A7 to A6 via the white connector.

2. Carefully detach A6 from A7.

Caution To avoid damage always use a torque spanner set to 1Nm when replacing the
w SMA connectors on the A6 hybrid.

A5 Assembly Removal

This board is identified by the two GREEN lever arms, one at each corner.

Note The A42 assembly is attached to the A5 assembly. These two assemblies must
1 be removed together.

L

1. If the module is a pattern generator remove the disc drive ribbon cable W4 from Ab
otherwise proceed as follows:

2. Remove the SMA connectors from the A42 assembly. (6 for the pattern generator , 2 for
the error detector)

-~

3. Remove the 4 screws securing A4 to the front and rear metal brackets.

4. Withdraw A5 and A42 from the module using the fwo lever arms.

Caution Take care when removing this assembly as there is little clearance between A5
“ and the transformers on A2.

5-16 General Troubleshooting



Separating A5 and A42

Separate A5 and A42 by removing the 8 screws through J5, J6, J7, J8 and carefully detach
A42 from A5,

Caution To avoid damage always use a torgue spanner set to INm when replacing the
ﬂ SMA connectors on the A42 duroid.

Disc Drive Removal
Remove the disc drive as follows:-

1. Remove the front & of 9 screws holding the center locating strip on the disc drive side of
the instrument.

2. Remove the screw holding the disc drive bracket at the lower front of the instrument.

3. Raise the center locating strip and remove the disc drive complete with its ribbon cable

(W4).
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Pattern Generator Troubleshooting

Overview

The basic strategy is to observe the instrument powering up and ensure that no alarm
conditions are present (overcurrent or HP-MSIB problems). The instrument then executes a
series of seif tests including lighting all front panel LEDS for a few seconds before the display
becomes visible. Checks are then made by the service technician $o check for the presence of
clock, trigger and data signals at respective outputs. The Error IN and AUX INPUT ports
are then checked, followed by the floppy disc drive before finally executing the performance

tests.

Figure 5-1 gives a block diagram of the patiern generator. A42 is viewed from the front left
hand side of the instrument and A6 viewed from the front right hand side. The fiow charts
given in this section are a pictorial representation of the troubleshooting procedures.
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Figure 5-1. Pattern Generator Block Diagram

Equipment Required

m Display HP 700044
Mainframe HP 700060
Clock Source HP 70311A

FExtender HP 70013
Oscilloscope HP 541217
Voltmeter HP 3457TA
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Power On LED Checks
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Figure 5-2, Power On LED Flow Chart

Procedure

Connect the equipment as shown below:

DISPLAY

HP 753

Lo
SOURCE fLote
ous
O

b MteS CONNEE?GRJ

MANERAMD

]

R

HE 70013

M 708415

P

PATTERN
GEMERATOR

Figure 5-3. Power on LED Hook-up

1. Switch the display and mainframe on. If the over current LED, 1/O LED and HP MSIB
LEDs are off, then proceed to the Front Panel LED Check section otherwise continue as

follows.

9. If the CURRENT LED is off proceed to step 5 otherwise continue as follows. Switch off the

display and mainframe and remove W1P from the A2 assembly.
3. Switch on and check the CURRENT LED.

4. If the LED is off, proceed to the Power Rail Troubleshooting section. If the LED is on,

suspect W1 the cable to the rear panel and replace if necessary.
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5. If both the I/O LED on the mainframe or the HP MSIB LED on the display are off then
proceed to the Front Panel LED Check section. Otherwise check all the voltage rails on A2

are as given in the following table.

Table 5-1. Module Supply Veoltages

Supply Minivmm Voltage | Maximnum Veltage
+5V +4.90V +5.12V
-5.2V -5.30V -5.10V

-2V -2.03V -1.90V

+8Y +7.96V +8.10V
+10V +8.90V +10.04V
+15V +14.80V +15.08V
+17V +16.80V +17.20V
-15V -15.20V -14.80V
+26V +24.70V +25.20V
-20V -20.20V -19.70V

6. If any voltage rails are out of specification, go to the Power Rail Troubleshooting section.

7. 1f all voltage rails are within specification, then check cable WiC to the rear panel and
replace if necessary.

8. If W1C is correct {no short or open circuit) then suspect the A3 assembly.
Front Panel LED Check

Refer to the following flow chart for information on troubleshooting the instrument front panel
LEDs.
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Figure 5-4. Front Panel LED Flow Chart
Note Due to the transient nature of the led test, system power will have to be

{ eycied as each measurement is made.

Procedure

1.

Cycle the power on the system and observe the pattern generator front panel. Ail LEDs
should be on for a period of 10 seconds and then all should be off, with the possible
exception of the ACT and SRQ LEDs. If these conditions prevail then proceed to the
Display Troubleshooting section. Otherwise proceed as follows.

. If all LEDs fail to come on , check the voltage rails on the A2 assembly. If these are

incorrect then go to the Power Rail Troubleshooting section otherwise proceed as follows.

. If some LEDs fail to light, check the voltage levels on pins 3 to 13 of the A8 end of W3 are

5V £0.15V. Use pin 1 (+5V) of W3 as a reference. If the voltage levels are incorrect, then
suspect W3 or the A3 assembly. Otherwise suspect AS.

CIf all LEDs remain on after ten seconds then remove W2 from J5 on A2 and check

the voltages at J5. If any voltages are incorrect then proceed to the Power Rail
Troubleshooting section, otherwise suspect W2 or the AT assembly.

. If the CLK Loss LED is on then refer to the Clock Circuitry Troubleshooting section.
. If the ERR LED is flashing, suspect A3 or the MMS connector W1 to the rear panel.
. If the ERR LED is on press

followed by

for further information
on the problem.
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Display Troubleshooting

Refer to the following flow chart for display troubleshooting information.

FROM FRONT PANEL LED
TROUBLESHOOTING THART

BEPLAY 1o m ND [ SUSPRCT A3

4v? SESPLAY? Y OR HMMS CABLE

f EoLLow o
\ERROR MESSALE
¥ ves T v
(R Y - SUSPECT 3 Y,
10 CLOCK \_ FLASHMG \oarows camE f

TROUBLESHOOTING THART

Figure 5-5. Display Troubleshooting Flow Chart

Afte:r the Front Panel LED check is completed, press the ¢ key followed by
Ady . Use the RPG control and cursor keys to move the green box on the display

until it rests on the pattern generator address. Press the display for the

pattern generator should be similar to the following:

BT 17 ue:81:33 12.1¢.1332 SEH
HF 78B418 PATTERN GENERRTLIR (Status! @,

Data Nermal

Fattern: PRES 2+21-1
Trigger Pattern: 2R0EAPERERARERYPEDGREDN

Irigger Hode: PATTERR
Internal Clack Freg: 1,899,088, 883 Hz

Rap! Hi-Lvl fitten Tern
Jata: 5888 =V B.BaR ¥ B.8 d8 Y
Clock: 524.8 mV £58.8 al 8.9 dB au
Data Qutput: DN, lelay % s, DOptimize DRYA

\, o

1. If no display is present suspect the A3 assembly or MMS connector W1 to the rear panel.

- followed by

_ The display will give more information on the problem. A full error list
together with possible causes is given in Appendix A.

3. If the red E on the display or the ERR led is flashing, suspect A3 or W1 the MMS cable.

2. If ared E is present in the top lefthand corner of the display, press D
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Clock Circuitry Troubleshooting

The following figure show the interconnecting cables between pattern generator assemblies.
Note A42 is shown as viewed from the front left hand side of the instrument. A6 is shown as
viewed from the instrument front right hand side.
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Figure 5-6. Pattern Generator Cabling

The foliowing flow chart gives information on troubleshooting clock circuits.
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] ¥E e
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bl W7 OR W8

10 TRIGGER QUTRUT \

TROUBLESHOOTING CHART

Figure 5-7. Clock Circuit Flow Chart
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Procedure

i.

If the CLK LED is off proceed to step 3, otherwise disconnect W6 from J7 on A42 and
connect the oscilloscope to J7. The clock waveform should be visible on the oscilloscope, if
it is not, suspect W5 or HY118.

. Re-connect W6,

. ¥ both the CLK and CLK signals are correct at the front panel outputs then proceed to

the Trigger Output Troubleshooting section, otherwise proceed as foliows.

. If both CLK and CLK signals are missing or distorted, suspect W6 or HY119.
. If either CLK or CLK are correct then suspect HY119 or W7/W8 as appropriate.
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Trigger Output Troubleshooting

Refer to the following flow chart for troubleshooting information.

FROM CLOIK
TROUBLESHOOTING £HART

Y

N i —
» ouTFUT NO [ REPLACE
oK CABLE OK? i OUTPUT CABLE

YES
|
i YES £ susPECT
| Lol "

TG DATA DUTPUT NI
TROUBLESHOOTING ZHART

Figure 5-8. Trigger Output Fiow Chart
Procedure

Set the pattern generator to produce a 1010 pattern of length 16 bits. Connect an oscilloscope
to the front panel TRIGGER OUT port The pattern generator trigger output signal is a
square wave whose frequency will be the clock frequency divided by an integer in the range 16
ta 256. If the signal at the TRIGGER OUTPUT is not as described then proceed to step 1.

1. Disconnect WO from J2 on A6 and connect the oscilloscope to J2.

2. If the trigger output signal displayed is incorrect, suspect AT or HY116 on the A6 assembly.
3. If the displayed signal is correct suspect W9,
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Data Output Troubleshooting

Refer to the following fiow chart for data output troubleshooting information.
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Figure 5-9. Data Output Troubleshooting Flow Chart

Procedure

1.

2.

If either Data or Data signals are incorrect , suspect the appropriate output cable to the
front panel or HY117 on A6. Proceed as follows if both data outputs are incorrect.

Disconnect W1l from J6 or A42 and connect an oscilloscope to J6. A 100 mV p-p
sinewave at the system clock frequency should be visible. If this signal is incorrect, then
suspect HY 118, HY143 or HY 145 on A42.

. If the clock signal is correct, reconnect W11 and disconnect W14 at J7 on A6. If the clock

signal at the output of J7 is incorrect, suspect HY144 or W1 Otherwise reconnect, W14 to
J7 and proceed.

Disconnect the 50¢ terminator from J10 on HY116 of A6 and connect the oscilloscope at
this point. If the signal ( a square wave of 1.2 volts amplitude) is incorrect then suspect
HY116 or W12 otherwise reconnect the 50  terminator and proceed as follows.

. Disconnect W15 and W16 from J3, J5. Connect an oscilloscope to each of these outputs in

turn. If the data signal is incorrect at either of these outputs then suspect HY117 on the
A6 assembly.
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Error Input and Aux Input Troubleshooting

Refer to the following flow chart for help in troubleshooting the Error and Aux inputs.

FROM DATA aUTPUT
TROUBLESHOOTING CHART

REPLALE
CABLES

SUSPECY i
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REAR PAHED HO /RERLACE
CABLE y % CABLE

PERFORMANCE

L__NTES?S
Figure 5-10. Error and Aux inputs Flow Chart

Procedure

If either the Error Input or the Aux Input performance tests fail (see chapter 3) then suspect

cables W9 or W10, or the A7 assembly.
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Disc Drive Troubleshooting

If the disc drive performance tests should fail, but user patterns can be entered and edited via
the keyboard and display then the fault lies in A5, W4 or A4l disc drive assembly. Check W4

for short or open circuit and replace if necessary.
Check A4l by substitution with a known good unit. If both W16 and A4l are sound then A5

is suspect.
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Checking PSU Supply Rails

Refer to the following flow chart for PSU troubleshooting information.
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Figure 5-11. PSU Troubleshooting Flow Chart

Note
1

v

These checks are only

valid when the mainframe CURRENT led is not lit.

1. Connect a DVM set to DC volts to the following test points on the A2 PSU assembly.

9. Check each voltage reading is within the limits shown. All voltage test points are clearly
marked along the top of the A2 assembly.
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Table 5-2. Module Supply Voitages

Supply | Minimum Voltage | Maximum Voltage
+5V +4.90V +5.12V
-5.2V -5.30V -5.10V
-2V -2.03V -1.90V
+8V +7.96V +8.10V
+10V +9.90V +10.04V
+15V +14 80V +15.08V
+17V +16.80V +17.20V
~15V -15.20V -14.80V
+25V +24.70V +25.20V
-20V -20.20V -19.70V

Power Rail Troubleshooting

If any voltage rail measurements prove to be incorrect, the following procedure should enable
you to identify the assembly or connector which is at fanlt. There are two possible entry
points to this procedure, All voltage rails incorrect usually a dead instrument situation or One
or more rails correct where the instrument is at least partly functioning.

All voltage Rails incorrect.

1. Remove W1P from the A2 assembly and check for 24V rms between pins 2/3 and 4/5 of
W1P. If this voltage is incorrect suspect W1 MMS power cable.

2. If the 24V is present check F1 on A2. I F1 is blown, replace it and isolate A2. This can
be done by removing W2 from A7 then remove A2 and wrap it in an anti- static bag to
prevent J2 and J3 from engaging in Al. Slide A2 back into its slots to provide mechanical
support and re-connect W1P.

3. Switch on and check the voltage rails, if any voltage rails are incorrect suspect A2.

One or more voltage rails correct

1. Isolate A2 as explained in step 2 of the previous paragraph. Switch on and check ail
voltage rails, if any are incorrect suspect A2.

2. Remove the A3, A4 and A9 assemblies, reinstall A2 in the Al assembly leaving W2
disconnected.

3. Switch on, if any voltage rail is incorrect suspect Al.
4. Switch off and reinstall A3, A42, A9 and W2 individually and in the order given.

5. Switch on and recheck each voltage rail on A2 after each installation. If any voltage rail
is incorrect then the latest installed assembly is suspect. In the case of W2, AT is also
suspect.
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Error Detector Assembly Level Troubleshooting

Overview

The basic strategy is to observe the system powering up and verify that no alarm conditions
are present (overcurrent or HPMSIB problems). The error detector then executes a series of
self tests including lighting all front panel LEDs for a few seconds before the display becomes
visible. A pattern is then set up in the pattern generator and various error rates introduced.
The error detector measures and displays these rates on the 70004 display. A check is made
that . and s LEDs are extinguished and that no module
errors are present. rigger output is then verified followed by the Error inhibit and gate
inhibit functions. Finally the performance tests are carried out. The block diagram shown

in Figure 5-12 shows the basic layout of the error detector and how the various assemblies
interact. A full deseription of the block diagram is given in the chapter Theory of Operation.
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Figure 5-12. Error Detector Block Diagram
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Figure 513 shows the error detector main signal cabling. A6 is shown as if viewed from the
front right hand side of the instrument. A42 has been shown as viewed from the front left
hand side of the instrument. This has been done to aid clarity.
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Figure 5-13. Error Detector Signal Cabling
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Error Detector Troubleshooting

Set up the equipment as shown in ¥igure 5-14 and in master, sub-master, slave configuration.
(The error detector is master, the pattern generator sub-master).
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.............. - [Eatea HP 70B415
LLotx PATTERN
SOURLE GENERATOR
R (R34
QuT ook BATA CLOCK
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ERROR
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CLOOK DaTA
W " REAR
(P P ANEL,

Figure 5-14. Error Detector Hook-up

Power on Led checks.
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Figure 5-15. Power-on LED Flow Chart

1. Switch the display and mainframe on, If the over current LED, I/O LED and HP MSIB
LEDs are off, then proceed to the Front Panel LED check section Otherwise continue as
follows.

2. If the CURRENT LED is off proceed to step 5 otherwise continue as follows. Switch off the
display and mainframe and remove W1P (the grey power cable part of W1} from the A2
assembly on the error detector.

3. Switch the display and mainframe on and check the CURRENT LED.
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. If the LED is off, re-connect W1P and proceed to the Power rail troubleshooting section. If
the LED is on, suspect the W1 MMS cable to the error detector rear panel and replace if
necessary.

. If both the I/O LED on the mainframe or the HP MSIB led on the display are off then
proceed to the Front Panel LED check section. Otherwise check all the voltage rails on A2
are within the limits shown in table 5-2.

. If any voltage rails are out of specification, go to the Power rail troubleshooting section.

. If all voltage rails are within specification, then check the W1 MMS cable (for short or
open circuits) to the rear panel and replace if necessary.

. If W1 MMS cable is correct then suspect the A3 assembly.

Front Panel LED check
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Figure 5-16. Front Panel LED Flow Chart
Note Due to the transient nature of the led test, system power will have to be
{ cycled as each of the measurements in step 4 below is performed.

v

. Cycle the power on the system and observe the front panel of the error detector. All LEDs
should be on for a pericd of 10 seconds and then all but the gating LED should be off. If
these conditions prevail then proceed to the Display check section. Otherwise proceed as
follows.
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2. If some LEDs light then proceed to step 4, otherwise proceed as follows.

[~

. If all LEDs stay off, check the voltage rails on the A2 assembly. I these are incorrect then
go to the Power rail troubleshooting section otherwise proceed as follows.

4. Check the voitage levels on pins 3 to 13 of the A3 end of W3 are 5V = 0.15V . (Use +5V
as the voltage reference). If these are incorrect suspect W3 or A3, if they are correct then
suspect A8,

3}

. If all LEDs remain on after ten seconds then remove W2 from A2 and check the voltages
on A2. If any voltages are incorrect, proceed to the Power rail troubleshooting section, if
all are correct then suspect A3 and/or the W2, A7 assemblies.

6. If the ERR LED is flashing, suspect A3 or the W1 MMS cable to the rear panel.

7. If the ERR LED is on press D followed by 1
ot the problem,

for further information

Display Troubleshooting

DISPLAY ARY N,E / SUSPECT A3
e DISPLAY? bl | Oft MMS CABLE /

l ¥ES YES
ERR TREFORT FOLLOW
LED € \ ERRORS ERROR MESSAGE )

ERRLED Y
FLASHNG

Figure 5-17. Display Flow Chart

{susPECT A3
Y 0R md CABLE

NG
o
P

After the Front Panel LED check is completed, press the key followed by
: ' softkey. The display should be similar to th{. fol}owmg
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BT E (%) 60:87:86 12.12.133¢ FUSER
HP 7@042A ERROR DETECTOR {Main Resultsy 4,10

Error Count:  --wes

Jelta Error Lount: B

Errar Ratin: e

Deltas Error Ratio: 9. PdBe+EE
[lnck Frequency: 1988, B HHz

Power Logs Sscands: -
Sync Loss Secands: e
Date - Time: $892-12-84% 87:21:13

HP 780418 PRATTERN GENERRTOR (Status! (1,18}
Data Normal

Pattern: PRES 2+23-1
Trigger Pattern: GDGROBAJRDERENIBEBERARG
Trigger Mode: PRTTERN
{nternal Clock Frogs 1,848 888, BES Hz
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Oata:  5p3.4 =¥ B.pap ¥ 4.4 48 gy
Clack: %5Be.8 oV 2hE.B n¥ 4.4 ok gy
Bata Dutput: DM, lelay 9 5, ODptimize DATR

1. If no display is present suspect the A3 assembly or the W1 MMS cable to the rear panel.

2. Tf a red E is present in the top lefthand corner of the display, press Dis

.. The display will give more information on the problem. A full error list
possible causes is given at the end of this chapter. '

3. If the ERR led is flashing, suspect A3 or the Wi MMS5 cable.

together W1
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Error Detection Troubleshooting
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Figure 5-18. Error Detection Flow Chart

Set the clock frequency to be 100 Mhz and set up a 1000 ... pattern of 1
Verify that only the gating LED is lit on the Error detector. If any of

. LEDs are lit or the corresponding display messages are present
then proceed to the appropriate section below. Otherwise proceed to the Trigger Output
troubleshooting section.

Clock Circuitry Troubleshooting

1. If the CLK LED is off proceed to step 3, otherwise disconnect the 50 ohm termination
on J2 of A42 and connect an oscilloscope at this point. Check that a clock waveform is
displayed on the oscilloscope. If it is not, suspect W5 or HY118.

9. Re-connect the 50 ohm termination to J2.

3. Disconnect W7 from J4 on A42. Attach the oscilloscope lead to J4. Check the clock
waveform is displayed, if it is not suspect HY143 or HY145 on A42.

4. Re-connect W7. Disconnect W6 from J3 on A6 and connect an oscilloscope at this point.
The waveform should be similar to that in step 3. If this signal is incorrect then suspect
HY144 on AS.

General Troubleshooting 5-37



5. Suspect W6, HY124 on A6 or the A7 assembly if all the checks in steps 1 to 5 have been
correct.

Data Circuitry Troubleshooting

L. 1f the )
on A6

LED is on or a data loss message is present, disconnect W4 from J2
d connect the pattern generator data output cable direct to J6 on A2. If the
LED is off, suspect W4.

2. If the pattern is correct but the
assembly.

"LED is on, suspect HY124 on A6 or the A4

Trigger Output Troubleshooting

Set up a 1000 ... patiern of length 16 bits and connect an oscilloscope to the rear panel
TRIGGER OUTPUT. The error detector trigger output is a square wave whose frequency
will be the clock frequency divided by an integer in the range 16 to 256. If an oscilloscope
connected to the TRIGGER OUTPUT does not display such a signal then suspect W8 or AT,

Sync Loss Troubleshooting

Check the clock out signal at A6 J3 is correct. If it is not suspect W6 or HY124.

Error Output and Auxiliary Input Troubleshooting

If either the Error Output or the Auxiliary Input performance tests fail then suspect cables

W9 or W10 or the A7 assembly.

Checking PSU Supplies Rails

Note These checks are only valid when the Mainframe CURRENT led is not lit.
i

W

The A2 assembly component layout is shown below.
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Figure 5-19. A2 PSU Component Layout
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1. Connect a Digital Voltmeter set to DC volts to the following test points on the A2 PSU

assembly (Use TP4, GND as reference).

2. Check each voltage reading is within the limits shown.

Module Supply Voltages

Test point Supply | Minimum Voltage | Maximum Voltage
TP4 GND ov ov
TP10 +5V +4.90V +5.12V
TP13 -5.2V -5.30V -b.10V
TP12 -2V -2.03V -1.80V
TPg +8Y +7.96V +8.10V
TP8 +10V +8.90V +10.04V
TP7 +13V +14.80V +15.08V
TP6 +1i7TV +16.80V +17.20V
TP15 -18V -15.20V -14. 80V

TPS 425V +24.70V +25.20V
TP16 -20V -20.20V -19.70V
TP14 -6.2V -6.32V -6.08V

Power Rail Troubleshooting

If any voltage rail measurements prove to be incorrect, the following procedure should enable
you to identify the assembly or connector which is at fault. There are two possible entry

points to this procedure as follows:
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Figure 5-20. Power Rail Troubleshooting Flow Chart
All voltage rails incorrect.

1. Remove W1P from the A2 assembly and check for 24V rms between pins 2/3 and 4/5 of
W1P. If this voltage is incorrect then suspect the W1 MMS cable.

2. If the 24V is present check F1 on A2. If F1 is blown, replace it and isolate A2. This can
be done by removing W2 from A2 then remove A2 and wrap it in an anti- static bag to
prevent J2 and J3 from engaging in Al. Slide A2 back into its slots to provide mechanical
support and re-connect W1P.

3. Switch on and check the voltage rails, if any voltage rails are incorrect suspect A2.

One or more veltage ralls correct

1. Isolate A2 as explained in step 2 of the previous section. Switch on and check all voltage
rails, if any are incorrect suspect A2,

2. Remove the A3, Ad and A5 assemblies, reinstall A2 in the A1 assembly leaving W2
disconnected.
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w4

Switch on, if any voltage rail is incorrect suspect Al.
Switch off and reinstall A3, A42, A9 and W2 individually and in this order.

Switch on and recheck each voltage rail on A2 after each installation. If any voltage rail
is incorrect then the latest installed assembly is suspect. In the case of W2, A7 is also
suspect.
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Repair

Repair
Introduction
When a faulty assembly has been identified using the troubleshooting procedures, the repair

may be effected using the information in this chapter.

The recommended method of repair is assembly replacement.

Instrument Protection

Caution 1. The instrument contains static sensitive devices which may be damaged as
a result of static discharge.
w 2. To prevent equipment damage, do not disconnect circuit boards while the

instrument is switched on.

3. To avoid contamination of circuit board connectors DO NOT HANDLE or
TOUCH the connector pins.

Anti-Static Precautions

All the printed circuit boards contained in this instrument have components and devices
which are susceptible to damage by electrostatic discharge (ESD). To minimize the risks of
damaging or decreasing the reliability of the instrument the following procedures and cautions
should be observed when servicing the instrument.

Static-Free Workstation

All servicing should be carried out at a static-free workstation.
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Soldering

When soldering components ensure that the soldering iron is earthed. Always use a metalized
solder remover.

Anti-Static Freezer Spray

When attempting to locate temperature related faults, use only an approved anti-static freezer
spray.

Anti-Static Products

The following table contains details of anti-static products which are available from
Hewlett-Packard.

Anti-Static Products

Product HP Part No.
Anti-Static workstation |9300-0792
Metalized solder remover | 8690-0227
Wrist-Strap and cord 9300-0970
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Ordering Information

To order a part listed in the replaceable parts table, quote the Hewlett Packard part number,
indicate the quantity required, and address the order to the nearest Hewlett Packard office.

To order a part that is not listed in the replaceable parts table, include the instrument model
number, instrument serial number, the description and function of the part,and the number of
parts required. Address the orders to the nearest Hewlett Packard office.

Check Digit (CD)

The check digit listed with the replaceable parts in tables 6-1 and 6-2, should be quoted when
ordering parts. The check digit is calculated from the part number and is used to detect any
transmission errors in the part number. Use of the check digit therefore helps to ensure that
you get the correct part,

After Service Product Safety Checks

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

Review the Service Notes for this instrument and ensure that any safety related changes are
incorporated.
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Replaceable Parts

The information required to order parts for an HP 71600B Pattern Generator or Error

Detector is given in Tables 6-1 and 6-2:

The information comprises the P part numbers, a check digit (CD) and a description of the

part.

HP 70841B Pattern Generator Replaceable Parts

HP 70841B Pattern Generator Replaceable Parts

Table 6-1. Pattern Generator Replaceable Part Numbers

Ref Des

HP Part Number

CD

Description

Al
A2
A3
A4
Ag
AT
Ag
Ab
Adl
BT1
DSC1
DSC2
HY116
HY117
HY1138
HY119
HY143
HY144
HY145
MP1
MP2
MP3
MP4

70841-60101
70841-60102
7G841-60103
70841-60104
70841-60106
70841-60107
70841-60108
7084160109
0950-2141
1420-0330
70841-00140
T0841-10115
70841-60116
T0841-60117
T0841-60118
T0843-6C119
70841-60143
70841-60144
70841-60145
5022-0051
70841-G6101
70841-00102
70841-00103

.&WM%@@OOOO*JU}W@(DMCO@UY%@MD@OO

Mother board assembly
Power supply assernbly
Control Processor

Data interface assembly
Duriod assernbly
Parallel Generator assembly
Front Panel LED Assembly
Interface 1 assembly
Disc Drive

Battery 3.68V

Support Disc

Derno Test Disc

MUX Assembly Hybrid
Data Amp

Clock 1/P Hybrid
Clock O/P Hybrid
Switched Delay

Clock Driver

Vernter Hybrid

Latch module

Panel Front

Panel Rear

Clam Shell LWR,
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Table 6-1. Pattern Generator Replaceable Part Numbers (continued)

Ref Des

HP Pari Number

CD

Description

MP5
M¥P6
MP7
MP&8
MP9
MP10
MP11
MP12
MP13
MP14
MP15
W1
W2
W3
W4
Wi
W6
W7
W8
WS
W10
Wil
W12
w13
Wid
W15
Wi

sc

ms¢

msc

70841-00104
T0841-00105
70841-00106
T0841-00141
70841000142
T0841-20016
T0841-20010
70841-20111
T0841-20120
70841-20121
T(841-20142
TH700-50001
T0841-60032
70841-60137
T0841-60131
763431-60120
70841-60142
T0841-60124
70841-60124
70841-60146
70841-60146
T0841-60127
70841-60126
70841-60121
70841-60141
70841-60122
T0841-60122
71600-90004
71600-90005
71609-90006
71600-90012

Amov.&wwmm—ams—awmv\-\]wmo&-ﬂww—qm.&o»—-@—q@w

Caver upper

Guide Support Front
Guide Support Rear
Duct

Sub-Panel

Support Conn
Frame Front

Frame Rear

Clamp

Clamp Bracket
Duroid Blank

Cable MSA/RBN
Ribbon cable

Cable (8 way)
Semi-rigid coax
Serni-rigid coax
Delay Line s-rgd
Semi-rigid coax
Semi-rigid coax
coax cable assembly
coax cable assembly
Semi-rigid coax
Semi-rigid coax
Semi-rigid coax
coax cable assembly
Semi-rigid coax
Semi-rigid coax
operating manual
installation manual
programming manual

demo disc manual
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HP 70842B Error Detector Replaceable Parts

HP 70842B Error Detector Replaceable Parts

6-6 Repair

Table 6-2. Error Detector Replaceable Part Numbers

Ref Des

HP Part Number

Ch

Description

Al
A2
A3
A4
A5
AT
A8
HY118
HY124
HY143
HY144
HY145
MP1
MP2
MP3
MP4
MP5
MP§
MP7
MPS8
MP9
MP10
MP11
MP12
MP13
MPi4
MPia
W1
W2
Wi
W4
Ws
We
W7
W8
W9
W10

70841-60101
70841-60102
70842-60103
70842-63104
70842-60109
7(842-60107
70842-60108
70842-60118
T70842-60124
T0841-60143
T0842-60144
70841-60145
5(22-0051
70841-00015
70841-00103
70841-00104
T0841-00105
70841-00106
70841-00143
T0841-20610
T0841-20106
7(841-20111
70841-20120
70841-20121
70841-20142
70842-06101
T0842-00102
T70700-60001
70841-60032
70841-60137
70841-60130
T0841-60131
7(0841-60126
70841-60127
T0841-60146
70841-60132
70841-60146

i——-‘CJi#—'OG—-lU“(rhC)»-h-1;-5'—‘-030300—40}@»&M—«TODU\%-\I&-@DOOOBOO@W—-JI\DF-*CDOO

Mother board assembly
Power Supply assembly
Processor assembly
Meas uP/Demux
Clock

Parallel Generator
Front Panel LED Assernbly
Clock Input 2
Demux Asgsembly
Switched Delay
Cloek Driver Hybrid
Vernier Hybrid
Latch Module

Panel Sub

Clam Shell Lwr
Cover Upper

Guide Support Front
(Guide Support Rear
Durcid Support
Front Frame

Puroid Blank

Frame Rear

Clamp

Clamp Bracket
Duroid Blank

Panel Front

Panel Rear

Cable MSA/RBN
Ribbon cable

Cable (8 way)
Semi-rigid coax
Serni-rigid coax
Semi-rigid coax
Sermi-rigid coax
Coax cable assembly
Coax cable assembly
Coax cable assembly




Theory of Operation

Theory of Operation

Overview

The pattern generator outputs NRZ binary data, complement of the data, clock signal,
complement of the clock signal and a trigger pulse from the front panel. A clock signal (from
an external synthesizer} is input, also via the front panel. The rear panel ERROR INJECT
port allows external errors to be injected. The other rear panel port AUX INPUT can be used
to control alternate patterns, alternate words or inhibit data.

To understand the operation of the pattern generator, refer to Figure 7-1.
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Figure 7-1. Pattern Generator Block diagram
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Pattern Generation

Parallel Pattern Generator

PRBS patterns are generated on the AT assembly. User defined patterns are generated on
A7 or retrieved from a floppy disc to the A7 assembly. The pattern selected appears at the
output of A7 as a series of 16 bit words. A clock signal from the A6 assembly clocks each 16
bit word from the A7 assembly to the multiplexer (MUX) on the A6 assembly.

Trigger Puise
A trigger pulse is output from AT to A6, and then routed through A6 to the front panel.

Alternate Patterns

An alternate pattern can replace the existing pattern by driving the ALT WORD gating input
of the gate array on A7 (AUX INPUT on rear panel} to a TTL high.

Error Inject

Errors can be injected into the pattern currently being output by the pattern generator. Each
rising edge (TTL level) at the external error inject input of the gate array (rear panel ERROR
INJECT port) causes a single error to be added to the pattern.

Clock Circuitry

External clock signals at the front panel CLOCK IN port are fed to the CLOCK INPUT
hybrid on A42. Square wave clock signals are output from this hybrid to the SWITCHES and
CLOCK OUTPUT hybrids on A42. The clock signal to the CLOCK OUTPUT hybrid is
routed through a coaxial delay line which causes a fixed delay.

CLOCK QUTPUT Hybrid (A42)

This hybrid generates the CLOCK OUT and CLOCK OUT signals and adjusts their signal
levels and de offsets.

SWITCHES and VERNIER Hybrids (A42)

A squarewave clock signal from the CLOCK INPUT hybrid is routed to the SWITCHES and
VERNIER hybrids on A42. These two hybrids make up a variable time delay of £1ns, The
SWITCHES hybrid allows fixed delays of 250, 500 and 1000 ps and the VERNIER hybrid
delays from 0 to 250 ps in 1 ps increments. The clock output signal from the VERNIER
hybrid is input to the CLOCK DRIVER hybrid on AS.

CLOCK DRIVER Hybrid (A6)

The CLOCK DRIVER hybrid amplifies the clock signal and cleans up the waveform. One
output goes direct to the MUX hybrid, and the other to the DATA O/P AMP/RETIMER
hybrid.
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MUX Hybrid (A6)

The MUX hybrid circuit on A6 assembly takes the 16 bit data from the A7 gate array and
multiplexes it up to a single bit data stream which is output to the Data O/P Amp/Retimer
hybrid on A6.

The MUX circuitry contains a pyramid arrangement of single pole double throw switches as
shown in Figure 7-2.
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Figure 7-2. Mux configuration

The 16 bit data from the A6 gate array is fed to the first set of 8 switches. The outputs of
these switches are fed to the next four switches and so on until a single bit data stream is
output. The control of switch positions for each level of switches is derived by dividing the
highest clock rate by 2 at each level.

A6 Data Output Amp/Retimer

The Data Output Amp/Retimer hybrid on A6 takes the serial data from the MUX and
retimes it by passing it through a D-type fip-fliop. This causes a one clock period delay. The
hybrid also generates the Data and Data outputs to the front panel and adjusts their output
signal levels and dc offsets.
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Control and Interfacing

A3 Conirol Processor

The A3 assembly is the pattern generator control processor. This assembly communicates
between the MMS bus on an MMS display or mainframe and Interfaces 1 and 2 {A5 and

A4 assemblies). Communication with A5 and A4 is via the A1 motherboard assembly.

The control processor also sends instrument status information to the A8 front panel LED
assembly. Patterns to and from the floppy disc are transferred via A5 Interface 1, through A3
over the MMS bus to other instruments, an error detector for example.

A5 Interface 1

The A5 assembly Interface 1, controls the clock circuitry on A42 and sends and receives user
patterns to and from the floppy disc drive. Control lines from A5 adjust the current supply

to the Clock Input and Clock Qutput hybrids or A42. This adjusts the signal outpat levels.
The dc offset levels of these hybrids are also controlled from A5. Phase shifter data from A3 is
routed to A5. This data is used to adjust the Switches and Vernier hybrids of A42 to change
the time delay of the clock signal.

Floppy Disc Drive

The 3.5 in floppy disc drive can store up to 12 user defined patterns of up to 4 Mbits in
length. Patterns are transferred via A5 and A3 over the MMS bus and via A5 and A4 to and
from the A7 gate array.

A4 Interface 2

The A4 assembly, provides the communication path between the A7 gate array and the rest
of the instrument. All patterns are downloaded to or uplifted from the gate array via this
interface. A4 also controls the Data Amp output level and waveform symmetry correction,
clock driver bias, MUX enable and Retimer detay control.

A2 Power Supply Assembly

This assembly provides all the error detector’s power requirements. A 24 volt 40 kHz sine
wave from the rear panel MMS input (supplied from Mainframe or Display) is converted into
the following de voltage rails. -50v, -20v, -16v, -6.2v, -5.2v, -2v, +5v, +3v, +10v, +15v. The
A2 distributes power via the Al motherboard to A3, A4 and A5. A separate ribbon cable,
W2, supplies power to the A7 gate array assembly.
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Front Panel LED Assembly A8

The A8 front panel led assembly gives the instrument user information on the status of the

instrument. Each LED, from left to right has the following function:-
RMT instrument under HP-IB control.

LSN i listen mode.

TLK talk mode.

SRQ service request issued.

ACT active.

ERR The instrument parser has detected an error.

CLX The instrument cannot detect a clock signal at its Clock Input.

LOSS
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Error Detector Theory of Operation

Overview

The error detector module accepts incoming NRZ binary data and a clock signal via the

front panel DATA IN and CLOCK IN ports. It then performs various comparisons and
measurements on the data stream to determine error count, rate and various other criteria
relative to its stored reference patterns. These measurements can be used to determine the
quality of the system, device or network which is being tested. The error output and trigger
outputs on the rear panel allow the operator to view the error occurrences on an oscifloscope.
An BError Count Inhibit input on the rear panel allows the error counting process to be haited
at any time or for any interval. Reference should be made to the block diagram in Figure 7-3
during the following discussion of the operation of the error detector.
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Figure 7-3. Error Detector Block Diagram

Data input Circuitry

Data at the front panel DATA IN port, is fed through a delay line, W4 and then to the
de-multiplexer circuitry on A6. The delay is introduced so that positive and negative phase
shifts of data relative to clock edge can take place. This will be explained further in the Clock
circuitry section. The de-multiplexer hybrid or DEMUX on the A6 assembly is driven by a
clock signal at the same rate as the incoming data. The demultiplexer takes the incoming
serial data and outputs 16 bit wide data and a divide by sixteen clock signal to the error
detector gate array on AT.
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Clock Circuitry

A clock signal at the incoming data rate is input via the CLOCK IN port on the front panel.
This signal is buffered by the CLOCK INPUT hybrid on A42. The signal out of this hybrid

is fed to the SWITCHES hybrid also on A42. This hybrid introduces fixed time delays into
the path of the clock signal of 250, 500 and 1000 ps. The signal out of the SWITCHES hybrid
is fed to the VERNIER hybrid which introduces a variable delay into the clock signal path.
This time delay has a resolution of 1ps. The SWITCHES and VERNIER hybrids combine to
form a phase shifter. This gives a time shift in the relative positions of clock and data edges of
+1ns. Because a negative time delay is physically impossible, a fixed time delay, W4, is placed
in the data path. This delay allows positive time delays to be added to the clock sigral path
which can simulate positive and negative time slips of data relative to clock signal transitions.
The clock signal from the Vernier hybrid is fed to the CLOCK DRIVER hybrid on the A6
assembly. This circuit buffers the clock signal and is used to drive the DEMUX.

Error Detector Gate Array and RAM Memory

The error detection circuitry is contained in a gate array on the A7 assembly. AT also
contains the 4 megabit of RAM memory which will store the reference pattern. {This is the
pattern against which the incoming data will be compared). Sixteen bit wide data from the
DEMUX is compared with data from the reference pattern in RAM using an exclusive-or
technique. Any errors which occur are counted by one of two counters on the gate array. One
counter counts errors while the other counter is being read and vice versa. Errors are also
output to the rear panel. The error counts are transferred to the Measurement processor, the
A4 mssembly where various calculations are performed to determine for example error rate,
errored seconds and % availability. Error counting can be disabled at any time within the gate
array on A7 by a TTL high signal on the Inhibit port on the rear panel. '

A4 Measurement Processor and Demux Control Circuilry

The A4 assembly contains the measurement processor and control circuitry for the clock
driver and demux. Error counts over a fixed gating period are received from the A7 assembly
and processed to generate the various bit error measurements. Any measurements made are
passed via the Al motherboard to the A3 control processor. Power supply, bias and enable
control circuitry for the CLOCK DRIVER and DEMUX hybrids is also contained on the A4
assembly.

A5 Interface 1 Assembly

Control circuitry for the remaining hybrid circuits is contained on the A5 assembly. This
includes gain control of the CLOCK INPUT hybrid, enable control of the switches for
the various fixed time delays and variable dc voltage control of the varicap diodes in the
VERNIER hybrid.
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A3 Control Processor

The A3 control processor is the main interface between the error detector function and the
outside world. This assembly transmits and receives information over the MMS system bus
via the rear panel connector. It then processes and distributes this information to and from:-

m A8 assembly-for instrument status information.

Via the Al motherboard assembly to:-

1. A7 assembly-in the case of user pattern sequences.

2. A4 assembly-for exrror measurements and de-mux/clock driver control.

3. A5 assembly-for phase shift and clock input gain control information.

A8 Front Panel Board Assembly

This small assembly uses led indicators to convey the instrument status of the error detector
1o the user. The various indicators are as foliows:-

HP-1B

m RMT-the error detector is under remote control.

m LSN-the error detector is configured to listen.

# TLK-the error detector is configured to talk.

a SRQ-a request for service has been generated.

Other indicators:-

w ACT-instrument is active.

m FRR-an error has been identified in the instrument.

L] GATING~thé instrument is gating.

w CLK LOSS-the input clock power level is below the specified minimum.
s DATA LOSS-the data input voltage level is below the specified minimum.

A2 Power Supply Assembly

This assembly provides all the error detector’s power requirements. A 24 volt 40 kHz sine
wave from the rear panel MMS input {supplied from Mainframe or Display) is converted into
the following dc voltage rails. -30v, -20v, -16v, -6.2v, -5.2v, -2v, +5v, +8v, +10v, +15v. The
A2 distributes power via the Al motherboard to A3, A4 and A5. A separate ribbon cable,
W2, supplies power to the A7 gate array assembly.
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MMS Errors

MMS Errors - Reporting and Troubleshooting

jntroduction

Some configurations, events and keystrokes are invalid while operating an HP 71600B system
and produce error messages. The messages are grouped into non-permanent and permanent
errors. A permanent error is one (usually associated with a hardware failure) that persists
indefinitely. Non-permanent errors are generally associated with incorrect settings.

MMS Errors

An MMS error is indicated by a steady E on the Display or a steady ERE indicator on a
module (if the module is a slave, its masters ERR indicator will be lit). An Error Number and
Message may also appear on the Display.

Error Reporting

When an MMS FError occurs and an error message is not automatically displayed the following
procedure enables you to access the Error Reporting function on the display:

1. Press the key.

softkey. If more than one element has reported errors, use the

softkey, see the following page for Error Messages.

When errors are reported by a master, the model number and HP-MSIB address of the
element that generated the error are displayed.

Error Troublieshooting

To troubleshoot an MMS Error, first note the error number using the reporting procedure
above if necessary. Positive numbers indicate Non-permanent or Permanent errors. Negative
numbers indicate SCPI (Standard Commands for Programming Instruments) Errors.

Non-Permanent Errors These usually occur when conflicting settings or invalid data has
been entered through the front panel keyboard. The displayed
message and the description in the following table will normally
show the cause of the error but if this is not understood refer to
HP 71600B Operating Manual. Once the operator has entered
correct data the error will be cleared and operation can continue as
normal.
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Permanent Errors These are associated with a firmware or hardware problem in a
System element. They can occur during power-on Selftest or
during system operation and will be stored in memory. The faulty
element will normally be identified in the displayed message
{it’s ERR indicator will also be lit). The following table lists
errors for the Pattern Generator and Error Detector along with
troubleshooting. Errors caused by bad calibration data may
sometimes be cured by carrying out recalibration of the faulty
module - see Section 4 Adjustments.

SCPI Errors These are usually a result of an invalid programming command
over the HP-IB. Refer to the HP 716008 Series System
Programming Manual.
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Non-permanent Errors

User’s Page because it needs two
adjacent locations.

Error Displayed Message Description Applicability™
No.
101 |Invalid set option edet -+ pgen
102 |Invalid query option edet + pgen
103 | Already gating The instrument cannot be commanded |edet
to start gating while it is already
gating.
104 | Already not gating The instrument cannot be cornmanded ;edet
to end gating while i{ is already not
gating.
105 | Not while gating This command is not permitted while |edet
the instrument is gating.
106 | Cannot gate while centering This command is not permitted while |edet
the instrument is centering the eye
height.
167 | Cannot gate while aligning This command is not permitted while |edet
the instrument is aligning the eye
width.
108 | Clock attenuator too large. pgen
109 | Keyboard locked Commands that change the edet + pgen
instrument’s configuration are not
permitted while the keyboard is locked.
110 | Window too small: edet 4 pgen
111 | Conflicts with run of zeros The zero-substitution pattern requested jedet + pgen
is incompatible with the current setting
of the run of zeros.
112 {Conflicts with zsub length The run of zeros requested 1s edet + pgen
incompatible with the current setting of
the zero-substifution length.
113 | Conflicts with data high level | The data amplitude requested is pgen
incompatible with the current setting of
the data high level.
114 | Conflicts with data amplitude |The data high level requested is pgen
incompatible with the current setting of
the data amplitude.
115 | Need 2 adjacent locations This item cannot be added to the edet

*edet=Frror Detector; pgen=Pattern Generator
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Non-permanent Errors (continued)

Error
No.

Displayed Message

Description

Applicability”

118 | Logging already enabled

117 | Logging already disabled

118 | Not while logging enabled

119 !Slave needs service

120 | Data attenuator too large

121  jSlave not present

122 | Need 4 adjacent locations

123 Do not have system clock

124 | Cannot align data if gating

125 | Cannot center if gating

126 | Cannot align data if centering

127 1 Cannot center daia if aligning

128 | Already have external

controller

The instrument cannot be commanded
to start logging while logging is already
enabled.

The instrument cannot be commanded
to end logging while logging is already
disabled.

This command is not permitted while
the instrument has logging enabled.

The slave module has detected an error
and Is requesting that its error queue
be read to identify the cause.

The instrument cannot produce the
defined ECL levels with the current
value of attenuator.

The command can be executed only if a
stave module exists.

This item cannot he added to the
User’s Page because it needs four
adjacent locations.

The date or time cannet be set in this
instrument as it is not the holder of the
systemn date and time (ie there is
another module from which it picked
up the date and time at power up).

A Clock to Data Align cannot be
performed while we are gating as it
interferes with the calculation of
measurement resuits.

A (/1 Threshold Center cannot be
performed while we are gating as it
interferes with the calculation of
measurement results.

A Clock to Data Align cannot be
performed while we are performing a
0/1 threshold center operation.

A §/1 threshold center operation
cannot be performed while we are
performing a Clock te Data Align
operation.

The CONTROLLER capability cannot
be used when an external HP-IB
controller is already connected.

edet

edet

edet

edet -+ pgen

pgen

edet + pgen

edet

edet

edet

edet

edet

edet

edet
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Non-permanent Errors (continued) (continued)

Error Displayed Message Description Applicability”
No.
129 | Address conflicts with Err Det | Cannot set the printer address to that  |edet
of the Error Detector.
174 | Non-volatile memory error The non-volatile memory has failed edet + pgen
causing the previcus instrument setup
to be lost.
175 | Results corrupted The non-volatile memory has failed edet
causing the measurement results to be
lost.
400 | Pattern too large for store: edet + pgen
401 | Cursor position outside range: edet -+ pgen
402 |Invalid pattern length The chosen length for the pattern pgen + edet
cannot be generated by the insirument.
The length rust lie within the specified
resolution. Qanly generated when the
user pattern memory is active,
403 |Pattern length out of range The pattern length is too large for the |pgen + edet
store.
404 |Invalid char(s) in label A character in the label is not valid. pgen + edet
405 | Alternate patterns have no Alternate patterns do not have a pgen + edet
trigger bit trigger bit position, It is an error to try
and set the trigger bit for a pattern
store confaining an alternate pattern.
406 | Straight patterns have no Straight patterns do not have a trigger |pgen + edet
trigger mode mode. It is an error to try and set the
trigger mode for & pattern store
containing a straight pattern.
407 | Pattern store label too long The label for the pattern store exceeds |pgen + edet
the maximum length allowed.
408 ;Invaiid pattern store The pattern store number does not pgen + edet
identify a valid store.
409 | Straight patterns have no half |Attempt to perform an operation pgen + edet
B specific to an alternate pattern when
the pattern store contains a straight
pattern.
410 | Disk drive disabled The disk drive has been internaily pgen

disabled. The requested action on the
disk drive can not be performed.
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Non-permanent Errors (continued) (continued)

Error
No.

Displayed Message

Description

Applicability™

411

414

415

416

417
418

419

420

421

422

423

424

425

426

Disk pattern header invalid

Disk pattern store ipvalid

Disk pattern type invalid

Disk pattern label mvalid

Internal disk error

Unrecognized disk error

Directory overflow

Pattern file not found

End of pattern file error

Digk full

Bad disk controiler

File open on disk

Media changed or not in drive

Bad disk drive

An error has been detected in the
information within the file holding the
pattern store data. The file may be
corrupted.

The index field in the file containing
the pattern store data is set to an
illegal value. The file may be corrupted.

The paitern type field in the file
containing the pattern store data is set
to an illegal value. The file may be
corrupted.

The pattern label in the file containing
the pattern store data contains an
illegal character. The file may be
corrupted.

Internal failure in disc system

An unrecognized error has occurred
whilst using the disk.

Directory Overflow. Although there
may be room on the media for the file,
there is no room in the directory for
another file name.

There is no file corresponding to the
pattern store on the disc.

Operation caused the end of file to be
reached. No data left whilst reading, or
space left when writing to a pattern
store,

The disk is full. There is not enough
free space for the specified size of
pattern store.

There 1s a hardware problem with the
floppy disk control electronics,

Operation not allowed on open file,
May arise after changing the disk whilst
an operation I8 in progress.

Disk changed or not in drive. Either
there is no disc in the drive, or the eject
button is pressed whilst the disk is
being accesszed.

Mass storage unit not present. A
hardware problem.

pgen

pgen

pgen

pgen

pgen
pgen

pgen

pgen

pgen

pgen

PECT

PEen

pgen
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Non-permanent Errors (continued) (continued)

Error
No.

Displayed Message

Description

Applicability”

427

428

429

430

431
435

Disc write protected

Disk media uninitialized

Disk data read error

Disk ¢heck read error

Corrupt disk
Unable to reload edit buffer

Write protected. Attempting to change
the contents of a disk with 1t’s
write-protect tab set. Saving to a
pattern store on disk, deleting a
pattern store from the disk, or
formatting a disk all generate this errcr
if the disk is write-protected.

Media not initialized. The disk must be
formatted before it is used to store
pattern information.,

Read data error. The media is
physically or magnetically damaged,
and the data can not be read.

Checkread error. An errar was detected
when reading the data just written,
The media is probably damaged.

Disc may be corrupt.

During power-on, the user pattern
memory could not be reloaded from the
appropriate pattern store.

pgen

Dgen

pgen

pgen

pgen
pgen
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Permanent Errors

Error Displayed Message Description Applicability”™
Na.
Frror codes assoctated with A5 board
130 | Interface 1 board missing The Interface 1 board is not present in | edet 4 pgen
the mstrument.
134 | Yoo much calibration data There is too much Phase Shifter edet + pgen
{(Vernier) calibration data to be held
internally by the firmware. This must
mean a bad calibration or that the
calibration method has changed and
this firmware is out of date.
135 | Vernier not calibrated The calibration data for the Phase edet -+ pgen
Shifter Vernier has been corrupted in
the EEPROM.
136 1 EEPROM sync-loss contents The calibration data for sync-loss edet
error detection has been corrupted in the
EEPROM.
137 | EEPROM module 1D error. The calibration data for module edet
identification has been corrupted in the
EEPROM.
Frror codes associated with A4 board
140 | Interface 2 board missing The Interface 2 board is not present in | pgen
the instrument.
i43  |Interface 2 freq meas error The self-test firmware detected that a | pgen
frequency measturement could not be
started correctly.
144 | EEPROM data contents error | The calibration data for the data pgen
amplifier has been corrupted in the
EEPROM.
145 |EEPROM clock contents error | The calibration data for the clock pgen
amplifier has been corrupted in the
EEPROM.
146 | EEPROM crc error: edet + pgen
Error codes associated with AT board
150 |(Gate array board missing The Gate Array board is not present in |edet + pgen
the instrument.
153 to | Gate array RAM (U3 - U18) The self-test firmware detected a edet + pgen
168 jerrom: problem with writing to and reading
from the ECL RAM CHIP U3 - Ul8 on
the Gate Array board.
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Permanent Errors {continued)

Error

No.

Displayed Message

Description

Applicability”

170 to
173

178
EN

180

181

185

190

191

192

Ram (U8 - UL1) error:

Error codes associated with ROM

ROM (U8) error

ROM (UT) error

PIT contents corrupt:

PIT timer Tailure:

The Self-test firmmware detected a
probiem with writing reading from the
RAM on the Control Processor Board
va - Ull.

See the section on Non-Permanent
erTers

See the section on Non-Permanent
&rTOTS

NV-RAM {U22) error:
NV-RAM (U23} error:

The self-test firmware detected an error
during the CRC check of the Read
Only Memory {ROM) on the Control
Processor Board U6,

The self-test firmware detected an error
during the CRC check of the Read
Only Memory {ROM) on the Control
Processor Board UT.

The Peripheral Interface/Timer (PT/T)
device on the Control Processor board
is not correctly retaining the values

placed in it’s Timer Preload Registers.

The Peripheral Interface/Timer (P1/T)
device on the Control Processor board
is not corractly counting time.

Error codes associated with BP-MSIB

MSIB error

Unrecognized slave found

Too many slaves found

The internal self-test of the HP-MSIB
bus has detected an error.

An unrecognized MMS module has
been found in this module’s slave
address space.

More than the permitted number of
slaves have been found in this medule’s
slave address space.

pgen + edet

edet - pgen

edet + pgen

pgen -+ edet

pgen + edet

edet + pgen

edet + pgen

edet + pgen
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Permanent Errors (continued)

Error
No.

Displayed Message

Description

Applicability”

193 |Slaved patt gen f/w

incompatible

194 Slaved clock f/w incompatible

200 | Measurement board missing

201 {DPRAM test error

202 |DPRAM exchange error

263 | DPRAM initialization error

204 {DPRAM timeout error

205 | Invalid DPRAM command

267 | Results missed error

208 | Measurement firmware

incompatible

21¢  §Pattern type protogol error

211 | Pattern length protocol error

#1

The firrnware version of the slaved
Pattern Generator is too old to be
compatible.

The firmware version of the slaved
clock is too old to be compatible.

Error codes associated with A4 measurement processor

The Measurement Processor board is
not present in the instrument.

The Self-test firmware detected a
problem with writing to and reading
from the Dual Port RAM (DPRAM) on
the Control Processor Board U28.

An error occurred in the firmware when
we tried to create an exchange for
processing results.

An error oceurred in the firtmware when
trying to set up the firmware for
processing of results from the DPRAM.

The Control Processor firmware timed
cut while waiting for a response to a
command sent to the Measurement
Processor.

An imvalid command has been sent via
DPRAM to the Measurement Processor
from the Conirol Processor.

One or more sets of results from the
Measurement Processor has been
missed by the Control Processor.

The firmware in the Measurement
Processor is incompatible with the
firraware in the control processor.

An invalid pattern type command has
been sent to the Measurement
processor from the control processor.

An invalid pattern length command has
heen sent to the Measurement
processor from the control processor.

edet

pgen

edet

edet

edet

edet

edet,

edet

edet,

edet

edet

edet
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Permanent Errors (continued)

Error Displayed Message Description Applicability”

No.

212 | Polarity protocol errer An invalid patiern polarity command edet
has been sent to the Measurement
processor from the control processor.

213 | Syne protocol error An invalid syne command has been sent | edet
to the Measurement processor from the
control processor.

214 | Threshold protocol error An invalid sync threshold command has j edet
been sent to the Measurement
processor from the control processor.

215 | Clock edge protocol error An invalid ciock edge command has edet
been sent to the Measurement
processor from the conirol processor.

216 | Pattern length protocol error | An invalid pattern length command has | edet

#2 been sent to the Measurement
processor from the control processor.

217 | Header protocol error An invalid corsmand has been sent to | edet
the Measurement processor from the
control processor.

218 | Measurement board ROM (U3) | The self-test firmware detected an error | edet

eTror during the CRC check of the Read
Only Memory (ROM) on the
Measurement Processor Board U3,
210 | Measurement board ROM (U4) | The self-test firmware detected an error {edet
error during the CRC check of the Read
Only Memory (ROM) on the
Measurement Processor Board U4.
990 | Measurement board RAM (U5) ; The Self-test firmware detected a edet
error problem with writing to and reading
from the RAM on the Measurement
Processor Board U,
991 | Measurernent board RAM (U6) | The Self-test firmware detected a edet

error

problem with writing to and reading
from the RAM on the Measurement
Processor Board UG.
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Permanent Errors {continued}

#3

been sent to the Measurement
processor from the control processor.

Error Displayed Message Description Applicability”™
No.
222 | Measurement board PIT timer | The Peripheral Interface / Timer edet
arror (PI/T) device on the Measurement
Processor board is not correctly
counting time.
223 | Measurement board PIT The Peripheral Interface / Timer edet
contents error (P1/T) deviee on the Measurement
Processor board is not correctly
retaining the values placed in it’s Timer
Preload Registers.
224 | Pattern length protocol error An invahd pattern length command has|edet

*edet=Frror Detector; pgen=Pattern Generator

Standard Commands for Programming instruments {SCPI)

Comrnand Error (CME)

Execute Error (EXE)

Query Errors (QYE)

-100 to -199

-200 to -299

-400 o -499

For more details on programming errors, see the HP 71600 Series System Programming Manual.
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A

Ad Interface 2, 7-4
A5 Interface 1, 7-4
Accessing Fuses
Display, 2-6
Mainframe, 2-8
Add Errors, 1-12
Addressing
HP-MSIB, 2-13
Address Switches
Clock Scurce, 2-9
Display, 2-9
Error Detector Module, 2-7
Pattern Generator, 2-8
Adjustments, 4-1
After service safety cheeks, 6-3
Alternate Patterns, 1-11, 7-2
Alternating Word Test Pattern, 1-11
Axti static precautions required, 6-1
AUX INPUT, 1-13

c

CD, check digit for ordering parts, 6-3

Check digit, use when ordering parts, 6-3

Checks, safety, after service, 6-3

Clock Cireuifry, 7-2

Clock Driver, 7-2

Clock Driver Adjust, 4-6

Clock Input Levels, 3-5

Clock Loss Adjustment, 4-6

Clock Loss Troubleshooting, 5-11

Clock Qutput Hybrid, 7-2

Clock Output Waveforms, 3-9

Clock Source Address Switches, 2.9

Commmunication Troubleshooting, 5-12

Configuring an Error Performance Analyzer,
2-12

Configuring a Patiern Generator, 2-12

Controller, 1-5

Control Processor, 7-4, 7-8

CURRENT Troubleshooting, 5-8

D

Data Input, 7-6

DATA 1.OSS Troubleshooting, 5-11
Data Output Amp/Retimer, 7-3
Data Output Inhibit, 1-14

Data Qutput Waveforms, 3-15
Demux Control, 7-7

Disc Drive, 7-4

Display Address Switches, 2-9
Display Line Voltage Selector, 2-4
Documentation Description, 1-1

E

Element Level Troubleshooting Chart, 5-4
Environmental, 1-5

Error Analysis, 1-16

Error Codes, A-2

Error Count Inhibit, 1-19

Error Detector Adjustments, 4-6

Error Detector Module Address Switches, 2-7
Trror Detector Module Removal, 2-20
Error Inject, 1-12, 7-2

Error Measurements, 1-16

Error Output, 1-18

F

Frequency Measurement, 1-12, 1-16
Frequency Range, 1-10

Frequency Range (error detector), 1-15
Fuses, 2-6

G

Gate Array, 7-7
Gating Periods, 1-17
General Information, v
Graphics Display, 1-1

H

HP 706044, 1-7

BP 703114, 1-21

HP 70841B, 1-8

HP 708428, 1-1b

HP-MSIB Addressing, 2-13
HP-MSIB Cables, 2-13
HP-MSIB Troubleshooting, 5-9

Index-1



Indicators {error detector), 1-20

Indicators (pattern generator), 1-13

Inhibit Data Qutput, 1-14

Input AUX, 1-13

Installation and Verification Manual, 1-1
Installing an Error Detector Module, 2-13
Installing a Pattern Generator Module, 2-13
Installing Modules, 2-13

Instruments Covered by Manual, 1-3
Intrinsic Jitter, 3-21

L

LED Assembly, 7-5

Line Fuses, 2-6

Line Voltages, 2-3

LINE VOLTAGE SELECTOR
Display, 2-4
Mainframe, 2-b

Logging results, 1-19

M

Mainframe, 1-1, 1-7

Mainframe Line Voliage Selector, 2-5
Measurement Period, 1-17
Measurement Processor, 7-7

MMS Errors, A-1

Module Removal, 2-20

MUX hybnd, 7-2

o

Operating Temperature, 2-2
Operational Verification, 3-4
Options, 1-6

P

Parts
CD, check digit, 6-3
Descriptions, 6-4
Ordering information, 6-3
Replaceable, 5-4
Replaceable, part numbers, 6-4
Pattern Generation, T-1
Pattern Generator Module Address Switches,
2-8
Pattern Generator Module Removal, 2-20
Pattern Generator Specifications, 1-10
Pattern Length, 3-26
Patterns, 1-10
Patterns (error detector}, 1-15
Pattern Stores, 111
Power Cables, 2-4
Power Requirements, 1-3
Power Supply, 7-4, 7-8
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Preset HP-1B Addresses, 2-10
Preset HP-MSIB Addresses, 2-7
Print Modes, 1-19
Programming Manual, 1-1

R

Rack Mounts, 2-10
Ram Memory, 7-7
Recommended Test Equipment, 3-3
Remeote Control, 1-5
Repair, 6-1

Anti-static precautions required, 6-1
Replaceable parts, 6-4

S

Safety checks, after service, 6-3
Safety Considerations, 1-3
Selftest {at power-on}, 2-19
Soldering, 6-1
Specification, 1-3
Specifications, 1-21
Specifications (pattern generator), 1-10
Storage Temperature, 2-2
Switches Hybrid, 7-2
Synchronization, 1-18
Systemn Configuration
Error Performance Analyzer, 2-12
Pattern Generator, 2-12
System Indicators, 5-5

T

Theory of Operation, 7-1
Trigger Qutput, 1-19, 3-21
Trigger Pulse, 1-12, 7-2
Troubleshooting
Clock Loss, 5-11
Communication Problem, 5-12
CURRENT, 5-8
DATA LOSS, 5-11
HP-MSIB, 5-¢
MMS Errors, A-1
System Indicators, 5-5
VOLT/TEMP, 5-7

U
User Funetions, 1-21
User Interface, 1-21
Y

Vernier Hybrid, 7-2
VOLT/TEMP Troubleshooting, 5-7



w z
Word Test Patterns, 1-11 Zero Substitution, 1-11
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