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CERTIFICATION

Hewleit-Packard Company certifies that this product met its published specifications at the
time of shipment from the factory. Hewleti-Packard further certifies that its calibration
measurements are traceable to the United States National Bureau of Standurds, to the
extent allowed by the Bureau’s calibration facility and to the calibration facilities of other
International Stendards Organization members.

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 Tepair, 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 warrants 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
maintepance by Buyer, Buyer-supplied software or interfacing, unauthorized modification or
misuse, operation outside of the environment specifications for the products, or improper site
preparzation or maintenance.

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

FOR A PARTICULAR PURPOSE.

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.

ASSISTANCE

Product maintenance agreements and other customer assistance agreements are avatlable for
Hewlett-Packard products.

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



WARNING

READ THE FOLLOWING NOTES BEFORE INSTALLING OR SERVICING ANY

INSTRUMENT.

1. IF THIS INSTRUMENT IS 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 SQURCE.

2. THE INSTRUMENT MUST ONLY BE USED WITH THE MAINS CABLE PROVIDED.
IF 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.

¢. Ensure that the line power (mains) plug is connected to a three-conductor line
power outlet that has a protective (earth) ground. (Grounding one conductor of 2
two-conductor outlet is not sufficient).

d. Check correct type and rating of the instrument fuse(s).



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

Hewlett-Packard shall not be liable for errors contained kerein 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 reserved. No part of this document may be photocopied or reproduced without the prior
written consent of Hewlett-Packard Ltd.

Printing History

The Printing History shown below lists all Editions and Updates of this manual and the
printing dates(s). The first printing of this manual is Edition 1. The Edition number
increments by 1 whenever the manual is revised. Updates, which are issued between Editions,
contain replacement pages to correct the current Edition of the manual. Updates are
aumbered sequentially starting with Update 1. When a new Edition is created, it contains all
the Update information for the previous Edition. Each new Edition or Update also includes a
revised copy of this printing page. Many product updates or revisions do not require manaal
changes and, conversely, manual corrections may be done without accompanying product
changes. Therefore, do not expect a one-to-one correspondence between product updates and

manual updates.

Edition 1 (71600-80004) February 1992
Edition 2 (T1600-90004) June 1892
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General Information

Documentation Description

The following manuals are provided with the HP 71600B 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. (FPart number 71600-90004).

instaliation 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 716008 Series Systems remotely. (Part number
71600-90006)

HP 70004A Graphics Display

Operating Manual (Part number 70004-90031;
Installation and Verification Manual (Part aumber 70004-80003)

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

introduction

-This manual comprises eight self contained chapters providing all the information necessary
1o switch-on and confidently operate the HP 71600B Series Error Performance Analyzer and

Pattern Generator Systems.

If you are new to the HP 71600B Series Systems and unfamiliar with their operating concept,
vou may wish to read Chapter 2 Geiting Started, and key in the examples shown.

The following paragraphs describe each of the chapters and appendixes in this Operating
Manual. Read through these paragraphs to acquaint yourself with the organization of the
manual prior to using your new HP 71600B 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: Getting Started

The Getting Started chapter is designed to help the first time user. This chapter describes
how to turn-on the system, explains the softkey concept, using the display, and how to make
your first measurement.

Chapter 3: Softkey Menu Maps

This chapter gives maps illustrating the softkey menus for all instrument functions.

Chapter 4: Softkey Menu Descriptions

This chapter is intended to be used as a reference chapter, as it lists all the user selectable
functions/parameters that may be selected using the softkeys.

Chapter 5: Operating Features

This chapter explains many of the features of HP 71600B Series Systems and also includes
some user applications.

Chapter 6: User Patterns and Disc Operation

This chapter explains how to load, edit and store user patterns. Information is also given on
disc operation.
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Chapter 7: Data Logging

This chapter explains how to log measurement results to an external printer.

Chapter 8: Front Panei Controls

This chapter explains the operation of user hardkeys, and front/rear panel controls and
cannectors.

Appendixes

These chapters include information on instrument preset configurations, measurement
definitions, error messages, operating notes and display compatability.
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HP 71600B Series of Error Performance Analyzers and Pattern
Generators

Introduction

The HP 71600B 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 perforrnance analysis to 3 Gbit/s.
The HP 716048 is a high-performance pattern generator operating to 3 Gbit/s.

Both products include the HP 70004A color display and the HP TO001A 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 7i604B 160 Mbit/s to 3 Gbit/s
Color Display HP 70604A HP 70004A
Mainframe HP 70001A HP 70001A
Pattern Generator Module HP 70841B HP 70841B
Error Detector Module E¥ 708428 -
Clock Source Module HP 70311A HP 703114

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

Remote Conirol

HP-IB Interface and Capability:

Operates according to IEEE standard 488.1 and 488.2, 1987. Also conforins, where
appropriate, to the Standard Commands for Programmable Instruments {SCPI) standard

1980.0 -
Capability:
SH1,AH1, T6, TEOQ, L4, LEO, SR1, RL1, PPO, DCL, DT0, Cl1, C2, C3, C28.

Modes:

Addressable or Controller.

Addressabie:

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

Controller:

The HP 708428 error detector module can print results using an external printer over HP-IB
without an external Controller.

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 Consumpion:

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

Environmental

Operating Temperature Bange:

0°C to 45°C.

General Information  1-5



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 Puab 11, FT7Z 526/1979,
and MIL-STD 461B RE02/part 7.

Noise:

LpA < 704B IpA < 704B
operator position am Arbeitsplatz
normal operation Normaler Betrieb

per ISO 7779 nach DIN 45635 T. 19

Calibration Interval:

Recommended one year.

Options

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

Option 200: Delete HP 15680A RF accessory kit.

Option 210: One additional set of Operating, Verification and Installation manuals.
Option 908: 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 yvears 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 71600B Series Technical Data Sheet (HP Part number 5091-2911E).
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Instrument and Module Descriptions

Introduction

An explanation is given here of the mainframe, display and modules that comprise an HP
716008 Series Error Performance Analyzer or Pattern Generator system. For detailed
informatior on the HP T0G01A 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

Y

iy H

[ €5 Pyttt { SPECTRUM ANALYIZA i WA 70000 SYSTEH ] |
w4

- { Lt @ oo [ Va1 0 ammar 1 v erex M TO0G1A MANFRAMS J —

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
benchiop 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-5TD 461B)
and has been designed to withstand the rigors of tough, industrial environments. i provides a
solid, reliable base around which error performance analyzer systemns may be easily configured.
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HP 70004A Graphics Display
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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 {ulfills the same
function as the HP 70206 A system graphics display or the HP 70205A graphics display
module. The mainframe section of the display also provides the structural environment for
plug-in instrument modules along with cooling, power, and digital communication interface
buses. :

The display shows systern configuration information, measurement results, text, graphics,
and built-in trace in up to 16 stmultaneous colors (seleciable from 2 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 Tacked with the HP T0001A system mainframe or located remotely away from ihe
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 1/8-width 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 commnunications between modules within the
display and instruments connected to the external HP-MSIB loop.

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

ranges.
m &7-132V ac, 47-66 Hz

m 174-264 Vac, 47-66 Hz

m 87-132 V ac, 356-444 Hz
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The display power supply processes the ac line power to produce regulated 40 kHz ac power
for the modules, 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
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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/Qutput 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: 1060Mbit/s to 3 Gbit/s

Patterns

The following test patterns are provided:

PRBS Test Palterns:

m 2°1.1, polynomial D31+ D?841=0, inverted.

m 2°%.1, polynormial D34 D¥4 1=0, inveried {as in CCITT Rec 0.151).
2*%-1, polynomial D13+ D™ 1=0, inverted {as in CCITT Rec 0.151).
m 2'%-1, polynomial D%+ D7+ 1=0, inverted.

= 271, polynomial D7+ D%+ 1=0, inverted.
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Zero Substitulion/Variable Mark Density Test Patierns
8 8192 bits, based on 2'3-1 PRES;

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

w 1024 bits, based on 2*9-1 PRBS;

B 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 fo the pattern length, minus one. The bit after the
substituted zeros is set to 1.

Variahle 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 to 256 kbits in 8 bit steps

256 kbits to 312 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 interaal user pattern stores capable of holding up to 8192 bits, and eight disc patiern
stores capable of storing up to 4 Mbits of data are provided.

Alternating Word Test Patlerns

Alterpate 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.

Aliernate Patterns

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

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

g Enable a single insertion of 2 number of instances of pattern B to be output. 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:
g The same length.
g8 1 bit to 2 Mbits in length.

Resolution

1 bit to 16 kbits in 1 bit steps

16 kbits to 32 kbits 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 bit steps
1 Mbits to 2 Mbits in 128 bit steps

Add Errors

Single errors or fixed error rates from one error in 102 bits to one error in 10° 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 (2%°!), 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 patiern
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

When either of the above patterns are selected the trigger patiern is selected with the
TRIGCGER BIT 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 703114 or HP 70312A) then the frequency set up on this cock

is displaved to ten significant digits.

Status Indicators

Front Panel LEDs:

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

Clock Input/Output and Data Ouiput

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

AUX INPUT

introduction

The rear panel AUX INPUT port car be used to control alternate patterns, alternate words or
inhibit data. The following paragraphs exniam each mode of operation.

Auxiliary Input Control of Alternate Patterns

Path
Selbct pattérn user pattern ALT PAT CONTROL ‘SOURCE:AUX USR

When ALT PAT CONTROL and SOURCE MUY are selected the instrument will output

one of two patterns (A or B). The setting of the GUTPUT ALT ONCE softkey, and the signal at

the rear panel AUX INPUT control which pattern is output in one of two modes as follows:

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

B ONCE selected: 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 2 pattern ard is
hitless or error free.
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Auxiliary Input Control of Alternate Words

Path
sélect pattern, more 1 of 3, alt words

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 T'I'L level signal is necessary at the AUX input to switch between
woras, 1 TL low selects WORD 0 and TTL high selects WORD 1.

If 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
Qutput pulse reiative to the AUX input signal.

o | 1 0 i s i
ALK INPUT
wo%zs WE%F%D \n’DRD NORO WORQ NBRD WDRD WDRD WDRG WORD wam} waﬂu WORG
DATA CUT
16 aTs R —
Q 0 g 1
TRIGGER QUT L.

Figure 1-1. AUX Inpul 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.

i { o4 1 9
AUX INPUT l ]
Date ouv PRES X a PRB% X o /

Figure 1-2. Data Output inhibit
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HP 708428 Error Detector
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Description

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

The HP 70842B occupies 4/8 MMS module slot and has five Input/QOutput 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 716008 Series Installation and Verification manual for detziled specifications.

Dperating 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 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, with
the exception of Delta Error Count and Delta Error Ratio which run continuously. The
measurements performed are:

g Error Count

g Delta Error Count

g Error Ratio

8 Delia Error Ratio

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

B Error Free Intervals (second, decisecond, centisecond, millisecond)
# Error Count 0 ~ 1

m Error Count I — 0

m Error Ratio 0 ~ 1

w Lrror Ratiol — 0

Error Analysis

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

B % Unavailability

u %Availability

w YoErrored Seconds

e %Severely Errored Seconds

8 %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.

Measurement Definitions
Refer to Appendix B for definitions of measurements performed by HP 716008 Series Systems.
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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.

Manual:

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 2 new gating

period is started.

Single: _
Gating period is started by pressing the BUN GATING softkey and terrminates at the end of the

gating period set by the user or when the STOP GATING softkey is pressed. Accumulating
results are displayed throughout the gating period and the end of gating results are held until
2 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 avy period can be the final results of the previous
period or the accumulated results for the current period. There is no deadtime between

consecutive periods.

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

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

m The time for a number of errors to occur, (resolution 1 second). The number of errors can
be 10, 100 or 1000.

m 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.

8 If sync 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:

Condifion Display

Threshold < Count <10 x Threshold { 100 to 989

Count >10 x Threshold S

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

Pattern Synchronization

Synchronization to the incoming pattern can be performed auntomatically 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 2 minute or more.

1-18 General Information



Clock and Data Inputs

Refer to the HP 71600B Series Installation and Verification manual for detailed specifications
for thess 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
imstrument for a multiple of 16 clock periods.

TRIGGER QUTPUT (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:

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

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

Result Logging

Results can be logged to most standard HP-1B 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 controller, the error detector module can be set in controller mode to
perinit 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 Log Un Demand key is
prassed.

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
errors or 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 threshoid level altered
from the ’auto-threshold’” mean value.

Sync Loss: Tlluminated in accordance with sync gain/loss criteria as specified.
Errors: Indicaies 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

HE 7031A (LOCK SCGURCE
RANGE 16 1MHz-3 30z

HP-I3 STATUS
RMT LSR TLX 380 F ALY ERR FAULT
OoO0oo|l0o o

CILCCK SLURCE

2 CAUTISN ~ AR :
ELECTAGSTATIC DISCHARGE

TLOCK QUT

L PN
© 30 Vol
HMAX

Description

The HP 70311A and HP 70312A modules are synthesized clock sources designed to operate
from 16 to 3300 MHz and 16 to 1500 MHz respectively. Both modules are part of the
Hewlett-Packard Modular Measurement System (MMS) and may be used as a clock source for
the HP 71600B Series of error performance analyzers and pattern generators, or any other
MMS system with a suitable display (for example HP 700044 ).

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 70311A 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 T0004A.

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 70312A clock source, Operating and Calibration manual (Part number
70311-90000) provides detailed information on specifications, installation and user operation.
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GETTING STARTED

Getting Started

introduction

The purpose of this chapter is to instruct first time users how to quickly become proficient
at operating the HP 716008 Series error performance analyzers & pattern generators. The
chapter is sub-divided to provide information for error performance analyzer and pattern
generator systems configured for both master/siave and master /master operation. Save time
by only referring to the sections in this chapter that apply to your system.

If You Have:

An HP 71603B error performance analyzer conﬁg;lred for master/slave operation; refer to
pages 2-2 to 2-13.

If You Have:
An HP 71604B pattern generator system; refer to pages 2-2 to 2-7 and pages 2-15 to 2-18.

If You Have:

An HP 71603B error performance analyzer system; configured for master/master operation;
refer to pages 2-2 to 2-7 and pages 2-14 o 2-19.

Note Error performance analyzer systems are shipped from the factory configured
2 for master/slave operation.

To Determine How Your System is Configured

Refer to Appendix D for information on how to determine how your system is configured.
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Master/Master and Mastier/Siave Operation

Reference is made throughout this manual to master/master and master/slave opera,tmn if
this concept is new to you read the following brief explanation.

The HP 71600B Series error performance analyzers are normally configured for master/slave
operation (error detector = master; pattern generator =submaster, clock source = slave). In
certain applications it is desirable to configure the pattern generator and error detector as
independent modules {masters). For example where you wish to set up different patterns

in the pattern generator and error detector. In this case they would be configured in

master/master mode.
Both pattern generator and error detector may be configured as a master, but only the

pattern generator can be configured as a slave.

Master and Slave Elements
Master An independent module having its own set of menus and softkeys.

Sub-Master A module that can function as both master and slave at the same time.
(Sub-masters are located at 2 Row Address other than 0, are controlled by

another master, and may control a slave of their own.}

Slave A module that is not independent; gwes up its softkey menus and s controlled
via a master module.

Master/Slave  One module is assigned as master and other modules in the system
are considered as slaves. Modules are linked together to operate as one
instrument, rather than separate modules.

Master/Master Each module is an independent master and not controlied by any other

module.

Note Refer to the HP 716008 Series Installation and Verification Manual for
information on how to configure modules for master/master or master/slave

operation.
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System Turn-On

Intreduction

The getting started procedures assume that the HP 716008 series systems have been correctly
instalied and configured as described in the HP 71600B Series Installation and Verification

Manual.

Warning

¢

Before turning the system on, make sure it is grounded through the protective
conductor of the ac power cable to a socket outlet provided with protective
earth contact. Any interruption of the protective {grounding) conductor inside or
outside the system, or disconnection of the protective earth terminal , can result

in personal injury.

Caution

Do not turn on the HP 71600B Series Systems until they have been configured
and fused for the available line voltage, and safely connected to the power line

(115V or 230V).

Caution

Do not attempt to replace or remove modules while the HP 71600B Series
Systems are powered up as it may damage modules. Switch off the HP
70004A Display and HP 70001A Mainframe before replacing or removing

modules.

Note

The HP 71600B Series Systems will not function correctly unless each
instrument in the system is cabled correctly for HP-MSIB operation, and each
instrument is powered up. Refer to the HP 71600B Series Installation and
Verification Manual for information on cabling.
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Operating the HP 71600B Series Error Performance Analyzers &
Pattern Generators

Using the HP 70004A Display

The HP 70004A display serves as the front panel for instruments in the HP 71600B Series
Systems, and as your window for viewing current system configuration and measurement
results. The HP 70004A display has fourteen softkeys, (seven on each side of the screen)

and a number of {FIXED tABEL ]} keys above and below the screen.

SOFTKEYS

AN

Ja/ N
I// \\§ o o9 ©

D] oo 00O O 0

o@EE ¢

Yoes ———N
@L—J L.d
PECOC

A

N
7 |
FIXED LABEL  DISPLAY  NUMERIC

KEYS KNOB KEyPal
Figure 2-1. HP 70004A Display

Key Notation

Throughout this manual sc ey indicates softkey labels and indicates fixed

label keys.

Instrument Softkeys

The following description refers to instrument (pattern generator and error detector module)
softkeys, refer to the HP 70004A Display Operating Manual for an explanation of display
softkeys.

The fourteen softkeys are split into two columns of seven keys referred to as the left-menu

and the right-menu. The keys in the left-menu are the fop level keys and are used to select
major functions or groups of functions. When a left-menu key is selected it is underlined. The
right-menu keys are subordinate to the currently selected (underlined) left-menu key, and are
used to select functions or parameters relevant to the left-menu selection. For exampie, if the
left-menu softkey is selected, the right- menu softkeys enable the user to

select from a choice of PRBS or user defined patterns.
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Muiti-State Functions

Some softkeys switch between two states, such as LOGGING OFF ON and SY:RC AUTO/MAN . An
underline on the kev labeis indicates which keys and conditions are selected.

Fixed Label Keys

Fixed Label keys select major system functions such as PRINT, PLOT, INSTR PRESET,
DISPLAY or MENTU. The two most important keys [DiSPLAY) and [MENL ], are explained in
the following paragraphs. Refer to the BP 70004A display Operation Manual for detailed
information on Fixed Label Keys.

Display Knob

Use the knob to change parameters and select other operating values.

Numeric Keypad

Use the numeric keypad to enter numeric values.

To Set Up the Display

To configure the system correctly it is important to first set up the display, and then configure
the display to show instrument or medule status. System functions are therefore split into two

groups as follows:
e Display Functions
s Instrument Functions

These functions are explained in the following paragraphs.

Display Functions

Display functions are accessed using the fixed label key. Pressing the key
provides the softkeys on the left and right of the display as shown below, enabling display
functions to be set up. Refer to the HP 70004A display Operation Manual for detailed

inforrnation on display operation softkeys.
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Instrument Functions

Instrument functions are accessed via the fixed label key. Pressing the key
enables softkeys which give access to all instrument or module functions, as shown in the

following figure for the error detector module selection.

r ™
[ {5 42:23:23 FEB 2, 1882 [ HERU |
seleat | HP 788428 ERROA DETECTOR (Main Resulis) (8,17} 24311
pattern -
Error Count: -m—
select Belta Errar Caunt: g Fa33ag
page Errpr Ratipr 0 emmen
Delts Error Ratio: B.B28.+03
dat o/p Ciock Frequency: 1BER.B Iz .
err~agdd Ppupr Lose Seconds:  wmwe ari5-%
Sync Loss Secends: 00 -----
Date - Time: 1992-BE-82 B2:13:48
trg a/p Ingio1
clk o/pi HP P4BHIB PRTTERN GENERRICR {(Status} (1,88
. flata Noraal
dat i/p Pattern: PRES PaE3-{ anj-g
etk isp Tr-igger Pattern: ARBRARABEAEBEREEERABEDE
Trigger Node: PRAYTERN
internal Clock Freg: 1, BEB 863 BER H: usar
gating Pepl Hi-Lvi Btten  Terx nattern
Jata: SBA.8 aU B.jg8 ¢ g8 dB 4
Clock: GBR.E &V 258.8 wV 8.8 d8 g
Bora : . sare
{of D Jata Dutput: DN, feiay B s, Dptinmize ORTR Cof 3
\, w

Figure 2-3. instrument Softkeys for Master/Slave Operation

-,

-
[B 5% 82:18:28 FEB 2, 183¢ RERU
select | HP 7HBYZB ERROR DETECTOR (Main Hesults) (2,17 Fa31-1
pattern
. Errar founts -----
edit Delza Errar Eount: ] 2s73-1
usr~pat Errar Hatio: ek =
Belta Error Batie: B.BABe+ER
tnct Clock Freguepcy: 1BEB.B fH:z
isg:c Pouer Loss Seconds:  wes-- 2+15-1
Sync Loss Secands: -----
Jate ~ Tlae: 1897-B2-B2 BS+i5:52
logging 2~1B-1
dat i/p A7
clk isg a7-1
N usar
gatinrg pattern
sore eoire
1 of € 1 of 3
\ A

Figure 2-4. nstrument Softkeys for Master/Master Operation
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Making Your First Measurement

intfroduction

The following procedure is designed to give you confidence in using the Display (Fixed Label]
keys and Softkeys by performing a simple error measurement. It shows you how to cable
the system and set up the pattern generator and error detector modules to perform a

simple back-to-back error measurement. The procedure also introduces you to many of the

instrument operating features.

Noie It is assumed that the system is configured for master/slave operation. If your
system is configured for master /master operation refer to the master/master

procedure on page 2-14.

Procedure

Ensure that 50 ohm cables are used to connect the module IN/OUT ports. All the cables,
adapters and terminations you need are contained in the HP 15680A RF Accessory Kit.

1. Connect the HP 70311A or HP 70312A clock source CLOCK OUT port to the pattern
generator CLOCK IN port. Refer to the HP 70311A and HP 70312A Clock Sources
Operating and Calibrating manual for advice on setting clock frequency. If you are not
using an HP 70311A/HP 70312A clock source, connect a suitable external clock source to

the CLOCK IN port.

2. Connect the pattern generator DATA OUT and CLOCK OUT ports to the error detector
DATA IN and CLOCK IN ports respectively. Terminate any unused ports with 50
ohm terminations (HP part number 1250-2153). See figure 2-5. Ensure the HP 70001A
mainframe and HP 70004A display rear-pane! HP-MSIB ports are connected. Information
on HP-MSIB cabling is given in the HP 71600B Series Installation and Verification

manual.
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Figure 2-5. System Back-to-Back Connection

Initial Switch-0On

3 Switch on power to the HP 70001 A mainframe and the HP 70004A display. The
mainframe 1/0O led and all display LEDS will illuminate and then extinguish after a few
seconds. The display will cycle through a range of colors, give a display indicating HP
70004A DISPLAY and a message stating For instrument display press DISPLAY then
NEXT INSTE, and finally display the status of the module selected before the last power
down. The ACT LED on the module selected will be illuminated. Wait until the display
settles to indicate module status before continuing with this procedure. If module status

is not displayed press (DISPLAY) then NEXT INSTE{

Softkeys that are selected are displayed in inverse video or are underlined.

Moie
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Setting the system to a known (default) state
4. Press the key, then the green key. This sets the pattern generator

and error detector modules to their default values. A list of default settings is given in
Appendix A. The display should be as follows:

,

P
MET 1§53 62:28:53 FEB 2. 1392 ' WL
aeiect | HP 74EN28 ERAOR DETECTOR (Mato Aesults) @D oy
patiern
select
pFage

dat o/p

Error Lommt: 0 weees

Lelta Errar Lount: B 24234

Errar Ratin:  wmees I
Deltn Error Ratio: B.Babe+ 8B

Clock Frequency: {B4B.B MH:

Power Loss Secands: - 2415-1

err-add Sunc Lass Seconds: 0 wewee
Date - Tise: 1899%2-B2-82 B2:25:19
trg a/p 2416-4
cik o/p| BP 768418 PATTERN GENEARTOR {Status! {1,18)
. Jata Hormal
d?t irp Pattern: PRES 2Ag3-{ 2471
<ik i/p Trigger Pattern: BPABARERERHEGAOBEREEEDE
Trigger Nods: PRTTERN
- Internal Liack Freq: 1,885, BdB, BEE H: uger
gosing Rep! K1=Lvl Atten Tern cattern
Data: 588.0 &V B.Bgg v B4 dB gy
aors Clack: 5BE.8 sV 2388 n¥ 6.4 4B 4y ore

i of 2

Data Dutput: ON, Belay B s, Optimize DRTB L of 3

.

Automatic Clock-to-Data Alignment

This feature aligns the clock and data inputs such that the error detector samples in the
middle of the eye {in the time axis). See page 5-23 for a more detailed explanation of
clock-to-data alignment.

5. Press the left-menu : ' softkey.

6. Press the right-menu ‘ softkeys. If clock-to-data alignment is successful a
message Clk-Data Aligned, Eye Width=%*%ps is displayed at the bottom of the display.

To Select a Measurement Gating Period

7. Press the left-menu g g softkey. The gating mode currently selected is MANUAL (see
right-menu), try selecting a 10 second SINGLE gating period.

8. Press £ then ;, use the numeric keypad and softkey
to select a 10 second gating period. Proceed to step 9, or read the following note for

alternative gating choices.

Noie The instrument is currently set to gate by time; two other gating period
choices are also provided, they are: gate by errors and gate by bits. To select
either of these gating choices select the following softkeys in the order given.

Er_ight-menu, and select GA

B Select the

B Select the - right-menu and press (.‘:A
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# Select the appropriate ERRGRS or BITS softkey and press EXTT.

To Start a Measurement

9. Press the right-menu RUN GATZI?IG softkey. Note the illuminated Geting LED on the error
detector module front panel and the Gating flag at the top left of the screen.

Viewing Results and Introducing Errors into the System.

10. Since there were no errors introduced into the system there are no errors measured. To
introduce errors into the system and obtain a meaningful result proceed as follows:

11. Select the dat o)’P,- érr-add left-menu softkey, the right-menu softkeys will change to
the following:

~

-
JEYT (&) B2:31:44 FEB P, 18dp [THEAC |
select | HP 788428 ERROR DETECTOR  (Main BResults) (8,173 (POLRITY
pattarn KORARINY
Ervar Count: 8 .
select Peita Errar Counl: 8 BATA
page Yrrar Ratip: B.BHBeE8 ECL
Delta Error Batis: B, BYBeHB
dat o/ Clock Freguency: 1BER. 8 NHe BETR
'B__E"R Foner Loss Seconds: B
err-add ARPLTE
—_— Sync Loss Seconds: B
trg afp Date - Time: $842-832-82 B2:28:83 paTH
clk a/p; HP 7BAYIB PATTERN GEHERAIDR (Status) {1.1B) [BI-LEWL
. Oata Mursal
dat i/p Pattern: PRES 2+23-1 oAt 0rp
alk i/p Trigger Pattern: GPABARERANARELARRBABARE BELRY
Trigger Mode: PRTTERK .
internal Clock Fregq: 1,BER BEB BEE Hz AT asP
gatlng fHupl Bi-Lvi Atten Tera ON  GEF
flata: 5BB.H aV f.848 U 4.4 4B gy —
aare {lack: 5BE.4 eV 258.8 &l 8.4 dB gy sore
1 af 2 Data Durput: ON, Belay B s, (Gptimize BATR 1 of 2
-

12. Select the 'mé&:e’,‘ 2 af 2 right-menu, then press the eIT add softkey. Note that a new

right-menu providing error add softkeys is displayed.

To Add Single Ermrors to the Data
13. Press the : I.E softkey.

To Select a Fixed Error Rate

14. Select EBR ADD FIKEID , then flx d ate from the right-menu.

or rate from the menu displayed using the appropriate softkey. Press
: - ) again to return to the main menu. The error rate selected will be
chsplayed at the top right of the pattern generator display, and the error detector will
have an Errors flag at the top right of the display.

15.
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Te Add External Errors

16. Connect an external error signal source to the pattern generator rear panel ERROR
INJECT input. A single error is added to the data output for each rising edge at the

input.

To Begin a New Measurement

17. Select the left-menu gat;mg softkey, then press the right-menu RUN GATIHG softkey.
Check the error detector (Main Results) at the end of the gating period. A typical results
display is given in the following figure.

r '
FET 1E5) 82:35:03 FEE 2, 1592 REAT |
sefect | HP 78BY4ZB ERRDR DETECTUR {Hain Resulisd {8,17) jRUH
pattern BpeTd [GRTING
frror Count: LB B8
select Deita Errer Caunt: 188 S0P
page Error Ratip: 1. BBB=-85 GRTING
Detta Errar Ratio: 1.BaB=-45
dat o/ Ciock Frequency: LPEB.B Mhz '
e:r“:dg Poser Loss Seconds: 8 HAHUAL
Sunc Loss Seconds: 8
fate - Tiee: (892-B2-B2 B2:3i:49
trg o/p SIRGLE
otk e/p; HP 78B41B PRITERN GERERRTOR (Status) {1, 18] o=
Bata Horaal Error fdd {e-b
dat i/p Pattern: PRES 223-1 REPERT
elk iy Trigger Pattern: BEHIUHEDEIEDREERERERGRT
Trigger Hode: PRVTERN
Internal Clock Freg: §,B9B BED, BER K GRY IG
gatlng Rapl Hi-Ly] fitten  Terz  {pgRIOH
Jata: SBE.E ml B.8gR ¥ 8.8 dB gy
sore Ciack: GBH.E aVl £258.0 8V 8.8 dB. B Y aor e
{ gf 2 fata Sutput: ON, Belay 8 s,  Optislze CATA L of 2
\. v,

18. The error detector {Main Results) are displayed; this is oniy_ one of seven pages you may
select to view error detector status or configuration. Press ; ¢
menu on the right of the display changes to the following:
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~
[T 18:8L: 48 2%.84.194¢ RERU
seipct | HP 768428 ERROR DETECTOR (Haln Resulfts) (8,17 [USER"S
pattern FRGE
Errar Caunt: 18,808
select Belta Lrrar Caunt: 188 1RPLT
page Error Ratio: 1.888e-85 STATUS
Jeita Error Ratio: 1.0E8e-4E
dat asp ; Clofk Frgquen;y: SBS.SS tHz KALH
. oner Lpss Secands:
arsadd Symc Loss Secands: 8 STRTUS
trg alp Bate - Tlme: 1892-84-2% 11:37:47 AN
elk a/p] KP 70844F PRTTERN GENERRTOR (Status) {4, 1B) {BESOLTS
Gata Hurnzl Error fidd fe-b
dat 1/p Pattern: PRES 2+23-1 INTERUL
clk i/ Trigger Pattern: GBUHAHESHEHRERERGHYEER RESULTS
Trigger Hoda: PATTERN

Interns] Clock Freq: 1,808 808,888 Hz is1 £/8

gatlng Awpl Hi-Lv} Riten Tera AESULTS
flatn:  5BB.% ¥ B.BEB ¢ 8.8 d8 av
sore Clack: 3SBE.E a¥ 2588 oY g.8 48 gy aore
1 H i

{of 2 Bata Output: BH, Delay 8 g, Optlmize BATR Laf 2
\. J

19. Try selecting each of the right-menu softkeys and view the error detector display for each

page.

This concludes your first measurement using an HP 716008 Series Systerm.
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Master/Master Configuration

Introduction

In certain applications it is desirable to configure the HP 71600B Series error detector and
‘pattern generator as independent modules (HP-MSIB masters). For example where you wish
to setup different patterns in the pattern generator and error detector.

Note Fell instructions on how to configure a module for master or master/slave
g
i operation is given in the HP 716008 Series Installation and Verification

Manual.

Miaster/Master Softkeys
Only softkeys relevant to the module status currently shown are displayed.

The right-hand menus corresponding to a left-hand menu selection are unchanged from those
in master/slave operation, except that in the error detector the alternate word pattern is not

available from within the §iéié‘ct pattem softkey.

Refer to Chapter 4 for a detailed description of pattern generator and error detector softkeys.
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To Set Up an HP 71604B Pattern Generator

introduction

Al modules in the HP 71600B series systems are set up and configured using the seven
softkeys on each side of the display screen. The following procedure explains how to use these
softkeys to first display pattern generator status and then setup or configure the pattern
generator. It is assumed that the module HP-MSIB and HP-IB addresses have already been
set. Refer to the HP 71600B Series Installation and Verification manual for advice on setting

addresses.

Note It is assumed that the pattern generator is configured for master/master
# operation.
Procedure

To Display Patiern Generator Status

1. View the Display screen. Is the patiern generator status displayed?

NO: Press the (DISPLAY ) key, then the R’E’.XT IKSTE softkey. The display will cycle through
the column address until the next instrument is enabled and displayed. Continue to
2 KSTR key until the pattern generator status is displayed. Press the
(MENU) key to

ﬁlay the pattern generator softkeys.
YES:  Press the (MENU] key. The left-menu now displays the paitern generator softkeys.
The right-menu gives the choices offered for the left-menu softkey that is selected
(underlined).

2. Set the pattern generator to its default setting by pressing the green
(NSTR PRESET | key. Check the display is similar to the following:
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r' Y

[AT IEG8 8e:4i:82 FEB 2 1832 IRE

saiect | HP 7HBM48 PATTERN GERLBATER (Statusi (4,18} 3a3teg

patiern fata Horsal

edit

usr *pat Pattern: PRES 2#23-1 en2d:t
Trigger Pattern: BBERERGHEBHREAGRAREBGRY

dat o/

oy Trigger Mode: PATTERH 2n15-1

15 /Pt Intgrnat Clock Freg: 1, B48 BEH 84D Hy T

¢ik a/p £

fepl Hi-Lvl Rtten Tern
ulsc Data: 5R6.8 =¥ B.BER Y g.8d8 B U Chl}
Clack: 5BE.6 ul 258.8 o¥ g.8d8 BV

fiata Qutput: O, felay B s, Optisize DRIR
user

pattlsrn

spra
{of 3

Figure 2-6. Pattern Generator Default Status

To Select a Pattern

1. Press the select pattem" left-menu softkey. The right-raenu softkeys displayed enable
the user to select from one of the following:

A PRBS of 2731-1, 2723-1,2715-1,2710-1 or 277-1

tern. key accesses twelve user patierns stores,

@ A user defined pattern; pressing the W :
(four internal and eight disc patiern stores), and via the AI.'I' ?AT_CDNTP.D

s softkey a

sub-menu of softkeys to select the control and format of alternate patterns.
Information on how to edit and store user patterns is given in Chapier 6 User Patterns and

Disc Operation.

2710 or 277, an
w alt words: Provides two 16 bit user definable words (WORD A and WORD B); pressing the
key a second time enables the words to be edited.

£3 right-menu softkey to access MARKDEN PRBS’s of 2713, 2711,

2°10 or 2°7

To Set Up Data Amplitude and Error Add

1. Press the it ' left-menu softkey.

2.

i softkeys (dlsplayed in inverse v1deo when

Press the 1

Da.ta Hi-Level values the right-menu changes to reveal softkeys of mV j’if and GLEAR
Press the appropriate key when you have finished entering the value.
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Inject Errors Into the Data Output

3. Select the more 2 of 2 Tight-menu and press errar add.
4. Use the ERR-4DD SINGLE softkey to inject single errors into the data.

3. For a fixed error rate from le-3 to le-§ select ERR-ADD FIXED then fixed rate, and

select an error rate from. the seven right-menu softkeys.
Press EXIT then E:ZKIT again to return to the main menu. Note that the error rate
selected is now displayed at the top right of the paitern generator screen.

Polarity, Data Output and Termination Settings
6. Set the POLRITY NORMINV ,DATA ECL, DAT O/P DELAY and DAT TRM OV/-2V softkeys as

required.

To Optimnize Data Eve Crossing Points
7. Select the -%-mére_ 2 of ‘2 right-menu, and set the ‘OPTMIZE D D+D/ softkey as required.

To Set Up the Patiern Generator Trigger and Clock Output

1. Press the left-menu ‘tr o/p; _clk o/p softkey. Set TEIGGER PAT CLK to PAT.
Note: when the TRIGGER is set to CLK‘ the Trigger Mode is set to Clock/32.

2. To set up & trigger pattern press TRIGGER ‘DA'I'IERN {trig pal: appears at the bottom
of the screen}, then use the 1’ and 0’ keys on the numeric keypad to select a trigger
pattern. Press EHTER when you finish selecting a trigger pattern.

Note phabiat PALON RO
pattem is selected) or IR GN A B PAT (if an al@erna,te pattem is selected)

To Set Up Clock Amplitude

3. Press the CLBCK A}!PLTD ' softkey (displayed in inverse video when ON). Use the dlspiay
knob or numeric keypad to set the Clock Amplitude. To set the clock amplitude via the
numeric keypad, enter the value using the keypad, ther select the 2V or iV right-menu

softkey.

The patiern generator is now set up.

To Set Up Clock Frequency
If you have an HP 70311A or HP 70312A clock source installed in your system as 2 slave to
the pattern gememtoz there will be two additional softkeys of CLBCK FREQ and FRE_ STEP: >

displayed {on the m 2 right- menu). If these keys are not present, your clock source
is configured as a mas’cer Instructions on how %o setup clock frequency for each configuration
is given in the HP 70311A/HP 70312A Clock Sources Operating and Calibration Manual.
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To Switch off the Data Qutput
1. Select the dat ofp err-add left menu softkey.

2. Select the more 1:of 2 right-menu and set the DAT ﬁ_fP ON ‘OFF softkey to OFF .

To Set Up an HP 708428 Error Detector

Introduction

The following information applies to an error detector configured for master/ master
operation.

To Biépiay Error Detector Staius

View the display screen. Is the error detector status displayed?

NO:  Press the (DIsPLAY] key, then the NEXT ENSE‘R softkey. The Display will cycle through

the col

ddress until the next module is enabled and displayed. Continue to press

the NEXT INSZI:R key until the error detector status is displayed. Press the

key.

YES: Press the key.The left-menu now displays the functions or parameters relevant

to the error detector. The right-menu gives the choices offered for the left-menu
softkey that is selected (underlized).

To configure the error detector siz,ﬁpiy select from the left-menu softkeys displayed. As you

select a left-menu softkey the right-menu will change to provide user-selectable fenctions
relevant to the left-menu softkey you_h ve selected. The following figure illustrates the

right-menu softkeys when the selec:_:_m _' tern left-menu is selected.
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TETIE5Y 82:%3:18 Feg 2, 1392 R
select | HP 78B42B ERROA DETECTIOR (Maln Hesults) (§,17) P
pariern
) Eregr Launt: ---ee
edit felta Error Coumt: 8 242341
usr-pat Errar Ratlo: “ e S
Beltz Error Ratlp: 8. BEB:+83
select Clock Freguency: LBED.B Mz ang5-1
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Poser Loss Seconds: ————-
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peing pattiern

wore aore

fof 2 { of 3

To Set Up the Error Detector io Perform a Measurement

The procedure is identical to the error detector procedure given in the Making Your First
Measurernent section on pages 2-8 to 2-13.
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SOFTKEY MENU MAP

Introduction

The following softkey menus are accessed by the (MENU ) key and the softkeys located at the
left side of the display. The menus are divided into pages. Press the more softkeys to access

additional pages.

Fach softkey menn map illustrates the function or groups of functions that may be accessed,
and selected or edited when a particular left-menu primary softkey is selected.

The boxes shown on the charts represent actuzal key presses and illustrate the sequence of key
presses necessary to perform individuzal functions.

Softkey Notation

The softkeys shown in the following menu maps are referred to as PRIMARY and
SECONDARY softkeys, an explanation of each is given below:

B PRIMARY softkey:-softkevs from the left-menu whick are used to select major functions or
groups of functions. Also known as the iop level keys.

s SECONDARY softkey:-softkeys from the right-menu, used to select functions or parameters
relevant to the PRIMARY key currently selected.
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Left-Menu Softkey Map
The following maps illustrate the left-menu softkeys for Master/Slave and Master/Master
operation.

MASTER/MASTER OPERATION

PATTERN GENERATOR ERROR DETECTOR

B . PRMARY SCRTREY

MASTER/SLAVE OPERATION
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Select Pattern Menu Map (Pattern Generator)
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Select Page Menu Map
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Data Output/Error Add Menu Map

DATA l Ume numand keybod
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Trigger Output/Clock Output Menu Map

CASE A wiTr nD SLAVED CLOUK SOURCE
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PAT (LK

CLAOCK use numerc keypac _r"é ENTER
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See next page for Case B with 2 slaved clock source.
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The following menu is available when a slaved clock source is used.

CASE B witn A SLAVED CLOCR SOURCE
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Data Input/Clock Input Menu Map
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Gating Menu Map
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Synchronization Menu Map
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Logging Menu Map
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Miscellaneous Menu Map
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Edit User Pattern Menu Map
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Build User Page Menu Map
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Show Modules Menu Map
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SOFTKEY MENU DESCRIPTIONS

SoftKey Menu Descriptions

introduction

This section gives a brief introduction to using softkeys, explains how master/slave or
master/master operation effects softkey menus and gives detailed descriptions of each softkey.

Softkey Menus

In HP 716008 Series error performance analyzer systems the fourteen display softkeys

are split into two columns of seven each, which are referred to as the left-menu and the
right-menu. The keys in the left-menu are the primary level keys and are usually present on
the display: they are used to select major functions or groups of functions. When a left-menu
is selected it is underlined. The keys ia the right-menu are subordinate to the left-menu that
is currently selected (underlined), and are used to select minor attributes of the left-key’s
function group or to access a lower level of right-hand menu.

Menus with greater than seven entries

Some of the menus that appear on either the left or right of the display have more than seven
entries. When this is the case the bottom key in the column is labelled more and gives access
to more options plus a further more key. Menus that use more are circular so that the user

can easily find all the available options.

Softkeys requiring numeric enry

These keys which require the entry of a numeric value will usually have subordinate keys,
which specify the units of the parameter being set as well as a CLEAR function, which allows

the user to leave the value unchanged.

Key Labelling

The key labelling follows the convention that Jower-case indicates that the key is a navigation
key, giving access to a lower-level menu; whilst upper-case is used for a configuraiion key
which allows the configuration to be changed.
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Softkey Menus in Master/Slave or Master/Master Operation

The softkey menus displayed and available to the user differ depending on whether the
instrument is configured for master/slave or master/master operation. Please refer to the
HP 716008 Series Installation and Verification manual for information on how to configure
the instrument for master or master/slave operation. The following figures iflustrate the
differences in left-menu softkeys presented to the user for each mode of operation.

MASTER/MASTER OPERATION

PATTERN GENERATOR ERROR DETECTOR

- PRHEARY SOFDEY
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MASTER/SLAVE OPERATION

B - sreary sorTiEy
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Pattern Generator Softkey Menus

Introduction

The left-hand menu of the pattern generator contains five softkeys, (in master/master
configuration) which are visible when the pattern generator has control of the keyboard.
These keys and their subordinate right-menu keys are described in detail in the following
paragraphs. Menu maps illustrating the subordinate right menus for each key are given in

Chapter 3. :

In HP 71600B Series Systems configured for master/slave operation the pattern generator
and error detector primary softkeys are combined in two left-menu pages, joined by a more
key. The order in which these keys are presented to the user differs from that given here

for master/master operation. The operation of left-menu softkeys and their corresponding
right-menu softkeys is however identical for both master/master and master/slave operation.

Select Pattern Menu

Path

Description

The = em softkey gives access {0 a selection of patterns in the right-menu; the
currently selected pattern is underlined. This menu uses three pages joined by f'i'ﬁqk

"The right-menn softkeys subordinate to the se’.l,ectp ok softkey are as follows:

Fnables the user to select one of five pure Pseado Random Binary -
Sequences. The expressions represent the lengths of the patterns;in
bits.

Selects a pattern (up to 4194304 bits long) that can be edited using
the pattern editor. The choice of patterns are four RAM based
patterns (mumbers 1 to 4) of length up to 8192 bits, eight floppy disc
based patterns (mumbers 5 to 12) and the CURRENT PATTERN.

MNote If you select a user pattern ensure that the sync threshold is compatible with
the pattern being generated. Failure to set the correct sync threshold may
result in incorrect synchronization.

Incorrect synchronization results in errors and may cause clock-to-data
alignment failure,
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LLT PAT CONTRDL

more 1 of 3

This key is part of the user Pat"tern menu of softkeys, and provides
a sub-menu from the user pattem menu which gives access to the

coatroi of alternate patterns. When pressed the ALT PAT CGNZ’RGL
softkey gives the following menu.

SOURCE AUX USR: When AUX is selected, the source of control for the

Alternate Patterns is the rear-panel AUX INPUT port. When USR is
selected, the source of control is from the front-panel or over HP-IB.
Refer to chapter 1 General Information for an explanation of the AUX
INPUT operation.

OUTPUT ALTONCE : This controls how the alternate pattern is output;
either each half of the pattern is output alternately (controlled by
HALF A B softkey) or a single insertion of 2 number of instances half
B half is inserted between repetitions of half A.

HALF A B: This key is labelled this way only if the OUTPUT ALTONCE
is set to ALT . It selects whether the A or B half of the pattern is
output. It is blank if SOURCE AUX USR is set to AUX.

F.B: This key is labelled this way only if

CE is set to ONCE. When pressed it causes the single
insertion of a number of instances of half B to be inserted between
repetitions of half A. The number of half B instances is equal to the
smallest integral multiple of the pattern length that divides exactly by
128, It is blank if- SGURCE AUX USR is set to AUK

Selects the next page of softkey selections.

Select from one of four modified PRBS which are Pseudo- Random
Binary Sequences with an extra zero added to the longest tun of zezos,
and with a run of zeros {Zero Substitution) being substituted for the
normal bits that follow the longest run of zeros in the pattern.

Enables the user to set the total length of the longest run of zeros.
The longest run can be extended to the pattern length, minus 1. The
bit after the substituied zeros is set to 1.

Selects a pattern that comprises two, 16-bit words, between which the
pattern geperator switches under the control of the AUX input. See
page 1-13 for an explanation of the rear panel AUX input port. The
pattern is selected by pressing the key once. Pressing it a second time
aliows the user to select which pattern is to be entered, and then to
key in the pattern selected using the numeric keypad 0 and 1 keys.

Selects the next page of softkey selections.
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Select from one of four modified Pseudo-Random Binary Sequences
which have an extra zero added to the longest run of zeros, and with a
modified Mark Density.

FEnables the user to set the value of the Mark Deunsity by selecting a
value from the menu that appears; the values offered are 1/8, 1/4, 1/2,
3/4 and 7/8. These represent the ratio of marks to the number of bits
in the pattern.

more3 of 3 Returns to the first page of softkey selections.

Edit User Pattern Menu

Path

(vEnD) ledit

Description

The softkey accesses the editor used to modify the user-defined patterns.

When the i at softkey is pressed the comtents of the user pattern stores (including

labels and iengths) are displayed as shown in the following example: If one of the user
patterns is the pattern currently being output, the display indicates Current Patlern ACTIVE

' ~\

(AT |k g2:47:21 FrB 2 139 [ HEHT |

Bise HP 74B4iB PATTERN GENERRTOR (Patterns) (8,18) |CUBRERT

PATT B Data Hermai PRTTERN
Current Psttermn  RCTIVE Length: 2,848

Bls Al from Patr 2 INTERKL

PRIT 7| Fatt. 1: £~33 Length: 8,182 PRIT 1
Patt. @: g+l Length: 2,848

hHH Patt., 3: prif Length: 1,823 INTERHL

PRTI 8 Patt. 4: £a7 Length: 127 FRTT 7
Patt. 5: SGKET SYS-12  lLangth: 77,758
Patt. &: SONET ST5-%8 Length: 311,848

bise Patt. 7: CID STK-4 Length: 78,728 TRTERKL

PATT 81 patt. &: CID STH-18 Length: 22,498 PATT 3
Patt. G: SBH STH-4% Length: 72,768 :

i8¢ Patt. 18:; SBH STH-i& Length: 311,848 IRTERHL

pafT 18] Patt. 1ls FODT Jitter Length: 4.288 PRTT 4
Patr. -18: FOD] MHander Length: 98,848

Disc aisc

PATT i1 PATT 3

pisc CAREEL

PRTT 12 EDIY

\ y,
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To enter the editor and gain access to the editor softkeys select an IH’I’ERNL PA'I"E‘ or
DISK PATT store. The contents of the pattern store selected are loaded into the user pattern

memory and can now be edited. The CURRENT PATTERN softkey enables the user to access the
pattern currently loaded in user pattern memory.

The editor right-menu softkeys are as follows:

INSERT REPLACE

PREV SCREEN
FEXT SCREEN

Switches the edit mode between I}ISEHT REPLACE . Position the cursor
on the point in the pattern to be changed, then use the numeric
keypad keys to insert or replace bits.

If the Pattern length is greater than 576 (192 for a half size window)

it Is split between two or more screens. Where this is the case the

PREV" SCREEN and NEXT SCREEN softkeys enable the user to skip
between screens to examine or edit the pattern.

Deletes the bit highlighted by the cursor.

Enables the user to quickly position the cursor on any bit in the
pattern.

Enables the user to store the contents of the user pattern memory to a
pattern store. The label, pattern type and binary contents of the user
pattern memory are all saved.

Selecis the next page of softkey selections.

Pressing this key produces a sub-menu of softkevs, which enable the
user to load a fixed PRBS of 277, 2710, 2711 or 2713, or a user pattern
into the user pattern memory at the current cursor position. The
current setting of the IHSERJ':R‘EP ACE: softkey controls how the

ded. See chapter 6 for more detailed information on

Pressing this key produces a sub-menu of softkeys, which enable the
user to save or delete a block of data; they operate as follows:

'5_': The user can define a block of bits within the user pattern
memory, then save this block to any pattern store large enough to hold
the pattern.

: : Use this key to delete a block of bits in the pattern currently
in user pattem memory. To delete a blo_ck of bits: position the cursor
at the start of the ’Dlo k select i, sei the cursor to the end of

the block and press !

Enables the pattern length to be selected using the numeric keypad.
If the user pattern is active the length chosen must match the
appropriate resolution (see page 5-10).

Enables the user to assign a name or label to a pattern.
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1 softkey is pressed the ngh’c—menu
cha,nges to gnre softkeys of EXI'I’ ,FINISH ENTRY CI.EAR LABEL

and EN’E‘ER CH&.R To select a pattern label use the display knob
to sgt the' cursor on the first letter or digit of the label and press
the 'ENTER CHAR softkey Continue moving the cursor to the next

character agld pressmg EN'I’ER CHAR until the label is finished. Press
FINIS Y softkey when you have finished entering the label.
The 'CLE&R LABEL key erases the label currently being edited. EXIT
returns the nser to the edlt—usr pat right-menu.

Enables the user to select between binary and hexadecimal displays.
In hexadecimal mode, the contents of the pattern are shown in
hexadecimal. All other fields remain in decimal.

The data is displayed in lines, where each line contains eight 4
character fields. Each field represents sixteen bits as four hexadecimal
digits.

When the length of a pattern is not a multiple of 16, the last four-digit
kex number is truncated such that only digits required to display the
patiern are shown. Truncation takes place from the least significant
digit. When the length of the pattern is not a multiple of 4, the Jower
bits of the digit which exceeds the pattern length are ignored and
considered to be zeros. o
The hexadecimal digits A through F are input via the more i3 of
menu.

The hexadecimal ordering is such that hex digits from left

to right represent comntiguous nibbles of the binary data from first

bit to last bit. The left most bit of a nibble is represented by the
most significant bit of the hexadecimal value. As an example, the bit
pattern 101000011100 is represented by the string A1C.

(" is selected the pattern in the user pattern
memory is spht into two patterns (A and B) w:th the swit

ON/OFF will set the pattern length to 1. Pattems A and B can be a
maximum of 2 Mbits in length. Refer to chapter 5 Operating Features
or the Installation and Verification manual for detailed alternate
pattern specifications.

The switch either:

Inserts a single insertion of a number of instances of half B between
repetitions of A - or - makes a switch from pattern A to B {or B to
A). Control of the pattern switch can be from the front panel, HP-IB
or the rear panel AUX INPUT.
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‘The softkeys which control which of these modes is employed
are LT PAT- CDNTRQI, and SDURCE AUX U’SR part of the

select pattem , user pattem menu of softkeys. Refer to chapter
6 User Patterns and Disc Operation for a procedure for selecting
alternate patterns.

EXIT Returns 1o the more 2 of 3 menu.

more 2 of 3 Selects the next page of softkey selections.

The more 3 of 3 menu comprises the hexadecimal digits A through
F.

more 3 of 3 Returns the user to the first page of softkeys.

Data Output, Error Add Menu

Path

Descripticn

wat II’ ::'add softkey gives access to a selection of right-menu keys which set the
level of the data and inverted-data outputs, and permit data errors to be added to the data
output. The attenuator setting allows the user to specify the level referenced to the far {(that

is non-pattern generator) side of an external attenuator. The dat ~add right-menz
softkeys are as follows:

POLRITY HDRM}”_}W Toggles the datz outputs to be either normal or inverted in sense.

Sets the data outputs to use Emitter Coupled Logic levels. It also
resets the Data Amplitude and Data HI-Level to default values.(Data
Amplitude +850mV; Data Hi-Level -800.0mV)

Enables the peak-to-peak amplitude of the data outputs to be entered
in units of volts or millivolts.

Enables the entry of the value for the data high output level in units
of volts or millivolts.

Enables the entry of a time delay by which the data output should
lag the clock output. The delay is entered in picoseconds and may

be negative (in which case the data leads the clock). The entry is
rounded to the nearest picosecond.

Permits the data output signal to be switched off. When off the data
output is set to 0V.

Selects the next page of softkey selections.
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error ale

Pressing this key brings up a second-level menu that permits the
control of errors added to the data stream. The error add softkeys are

as follows:

EBR“AI}D SINGLE: Forces a single error in one bit each time the key
is pressed. This key also turns off both the fixed error addition and
external error addition.

ERR-ADD EXTR!IAL Pulses input to the rear panel ERROR I/P port
result in data errors injected into the data stream. This key also turns
off the fixed error addition.

EIRRDR"ADD FI D : Permits errors to be added at a fixed rate. This
key also turns off t the external error addition. The fixed rate can be

varied by using the Fixed ra't:e key which provides a sub-menu of

fixed rate softkeys.

flxedrate Permits the rate of constant error addition to be varied
in powers of ten between the limits of le-3 and 1e-9. This key is blank
unless ERR—ADD FIXED is selected,

Enables the user to enfer the value of an external data attenuator in
decibels and read from the display the data amplitude value at the far
end of the attenuator {non pattern generator). Changing the value
also resets the Data Amplitude and Data High-Level to defanlt values
(250mV and OV respectively).

Sets the instrument to the data termination voltage selected by the

user. This also causes the Data High-Level to be reset and modifies
the permissible range of the Data HI-Level.

Ernables a choice to be made for the optimization criterion of the

data eye crossing points. When D' is selected the crossing point is
optimized for just the data signal. When D#D. is selected, the crossing
point is optimized as a compromise between the data and inverted
data signals.

Returns the user to the first page of softkey selections.
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Trigger Output and Clock Output Menu

Path
trg ofps ¢l ofp

Description

The ?:rg o/p, c:lk ofp softkey gives access to a selection of right-menu keys which set

the conﬁguratzon of the Trigger Output, and set the levels of the clock and inverted-clock
outputs. The attenuator setting allows the user to specify the level referenced to the far (that
is non-pattern generator) side of an external attenuator.

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 produced when the two correspond. For a 2 n-1 pattern the length of the trigger
pattern is n bits, which ensures that the pattern will be unique.

The behavior of the Trigger Output changes when the pattern being generated is the
alternating-word pattern; in this case the output is either a regenerated version of the AUX
input, which is used to switch between the words, or the input clock divided by 32.

When a zero-substitution PRBS, a mark-density PRBS Or a user- defined pattern is selected,
then the trigger pattern is selectable with the I‘RIGGER BZT softkey. It can be set anywhere
within the pattern.

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

oftLey in the right-menu can be labelled in one of three ways:
RIGGER ‘BIT or TRIG'ON'I/PPAT:

Note The |

The first key on the right-menu is labelled 'TRI GGER 1 {
the Pattern selected is a pure PRBS of 27 31-1, 2723-1, 3" 10—1 2710-1,

or 277-1.
Enables entry of a bit pattern for triggering, of length 7,10,15, 23 or 31
bits, depending on the current setting of the pure PRBS. An all-ones

pattern is disallowed.

The first key on the right-meru is labelled TRI T when the
Pattern selected is a User Pattern, Zerosub or Markden pattern.

It enables the position of the trigger bit to be varied. This is an active
parameter. If a user-defined pattern is selected, this key contzols the
trigger bit position of the patiern curremtly in the edit buffer. It does
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OR

TRIG ON A-B PAT

TRIGGER PAT CLK

not affect the trigger bit position of the stored patterns. If the current
pattern is saved, the trigger bit is saved with the patiern contents.

The first key of the right-menu is labelled TRIG oN A*B PAT

whenever an alternate user-defined pattern is selected. Either the 4-B
or the PPAT is underlined. If the A=B is selected, then the trigger pulse
occurs synchronously as alternate pattern halves are selected. If PAT
is selected, then the trigger pulse is synchronised to the first bit of the
pattern.

Toggles between PATTERN mode, in which the occurrence of a
user-entered patiern in the output stream, is the condition which
causes a trigger pulse to be output; and CLOCK/32 mode, in which
the Trigger Qutput is the input dock divided by 32. If 2 modified
PRBS or a User Pattern is selected, then the trigger bit position
appears in parentheses.

Enables the peak-to-peak amplitude of the Clock Outputs to be
entered in units of volts or millivolts.

Enables the entry of the value for the clock high output level in units
of volts or millivolts.

If a slaved clock source or signal generator is connected, this key
permits the frequency of this source to be set up. Otherwise, this key
is blank.

If a slaved clock source or signal generator is connected, this key
permits the value of the frequency step to be set up, using the display
knob or 4 v keys. Otherwise, this key is blank.

Enter the desired frequency step using the large display knob, or the
numeric keypad. If you use the keypad the right-menu changes to give
softkeys of GHz, MHz, kHz and Hz. Set the step value then select the
appropriate softke
Select the CLDCK i Q softkey. Use the 4 v keys on the numeric-
keypad to increase or decrease the frequency by the step value
selected.

Selects the next page of softkey selections.

Enables the user to enter the value of an external attenuator in
decibels, and read from the display the cdock amplitude at the far end
of the attenuator (input to device under test).

Sets the clock termination voltage to 0 volts or -2 volts. This also
causes the Clock High-Level to be reset and modifies the permissable
range of the Clock High-Level.

Sets the clock cutputs to use emitter coupled logic levels. It also resets
the Clock Amplitude and Clock High-Level to default values.

Returns the user to the first page of softkeys.
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Misc Menu

Path
misc

Description

The misc softkey allows miscellaneous user functions to be selected via the right-menu
softkeys. The récall setup and save setup keys are used to recall and save the module’s

current configuration. The E.ILSC right menu softkeys are as follows:

recall setup Enables a lower-level menu from which a module configuration can
. be recalled. The choices are from ten USER SETUPS and two
PRESETS. Fach USER SETUP permits the user to store an entire
module configuration, and each PRESET holds a pre-defined module
configuration. See Appendix A for a list of PRESET configurations.

saveset‘llp Enables a choice from tex USER SETUPS into which the user may
) store an entire module configuration.

Toggles between the locked and unlocked state. When locked the user
can not modify any of the instrument’s configuration parameters,
only display parameters. Keyboard is locked when the softkey is
anderlined.

Shows the firmware version code, in the form X.nn.ne. If an MMS
signal generator is slaved to the pattern generator, then its firmware
version is appended to that of the pattern generator, for example.
"F/W: Pat Gen B.01.00, Clk S5rc A.01.20"

Enables the instrument to self-test the processor ROM and RAM.
Instrument settings are not affected by this seli-test.

Permits a disc-based pattern to be deleted from a disc.

Permits a 3.5in floppy disc to be formatted.
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Error Detector Softkey Menus

Infroduction

The error detector lefi-hand menu comprises two pages of softkeys, accessible via the moreé.
key. These left-menu softkeys and their subordinate right-menv keys are explained in the
following pages, in the order in which they are displayed when the error detector does not

have a slave.

In HP 71600B Series Systems configured in master/slave operation the pattern generator
and error detector primary softkeys are combined in two left-menu pages joined by a more
key. The order in which these keys are presented to the user differs from that given here

for master/master operation. The operation of left-menu softkeys and their corresponding
right-menu softkeys is however identical for both master/master and master/slave operation.

When operated in master/slave format the pattern selections are the same as available for
the pattern generator. When operated as an independant master, the alternate word and

alternate patterns selections are not available.

Select Pattern Menu

Fath

Description

The softkey gives access to a selection of patterns in the right-menu; the
currently selected pattern is underlined. This menu uses three pages joined by more keys.
The 7 right-menu softkeys are as follows:

Enables the user to select one of five Pseudo Random Binary
Sequences. The expressions represent the lengths of the patterns, in

bits.

Selects a pattern (up to 4194304 bits long) that can be edited using
the pattern editor. The choice of patterns are four RAM based
patterns (numbers 1 to 4) of length up to 8192 bits, eight floppy disc
based patterns (numbers 5 to 12) and the CURRENT PATTERN.
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Note I vou select a user patfern ensure that the sync threshold is compaitible with
the pattern being generated. Failure to set the correct sync threshold may
result in incozrrect synchronisation.

Incorrect synchronisation results in errors and may cause clock-to-data
alignment failure.

-géfiﬁé 1 0"f3 Selects the next page of softkey selections.

Select from one of four modified PRBS which are Pseudo- Random
Binary Sequences with an extra zero added to the longest run of zeros,
and with a run of zeros (Zero Substitution) being substituted for the
normal bits that follow the longest run of zeros in the pattern.

Enables the user to set the total length of the longest run of zeros.
The longest run can be extended to the paitern length, minus 1. The
bit after the substituted zeros is set to 1.

Selects the next page of softkey selections.

Select from one of four modified Pseudo-Random Binary Sequences
which have an extra zero added to the longest run of zeros, and with a
modified Mark Density.

Enables the user to set the value of the Mark Density by selecting a
value from the menu that appears; the values offered are 1/8, 1/4, 1/2,
3/4 and 7/8. These represent the ratio of marks to the number of bits
in the pattern. '

Returns to the first page of softkey selections.

Edit User Pattern Menu

Path
(MENU]

Description

The “softkey accesses the editor used to modify the user-defined patterns.

When the - softkey is pressed the user patterns {including labels and lengths)
are displayed as shown in the example below: If one of the user paiterns is the pattern
currently being output, the display indicates Current Pattern ACTIVE.
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A

.

To enter the editor and gain access to the editor softkeys select an IR‘I‘EEI‘IL PATT or
DISK PATT store. The contents of the pattern store selected are loaded into the user pattern

n.lemc;Iy and can now be edited.

The editor right-menu softkeys are as follows:

Switches the edit mode hetween | LACE Positior the cursor
on the point in the pattemn to be cha.nged then use the numeric
keypad keys to insert or replace bits.

If the Pattern length is greater than 576 (192 for a half size window)
it is sp. 'g_\bg@reen WO 1 screens. Where this js the case the

' ; : REEK ' softkeys enable the user to skip
between screens to examine or edit the pattern.

Deletes the bit highlighted by the cursor.

Enables the user to quickly position the cursor on any bit in the
pattern.

Enables the user to store the contents of the user pattern memory to a
pattern store. The label, patiern type and binary contents of the user
pattern memory are all saved.

Selects the next page of softkey selections.

Pressing this key produces a sub-menu of softkeys, which enable the
user to load a fixed PRBS of 277, 2710, 2711 or 2713, or a user pattern

into the user pattern memory at the current cursor position. The
 softkey controls how the

current setting of the
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savedel block

set pat length

set pat label

BINARY HEX

pattern is loaded. See chapter 6 for more detailed information on
load block.

Pressing this key produces & sub-menn of softkeys, which enable the
user to save or delete a block of data; they operate as follows:

save: The user can define a block of bits within the user pattern
memory, then save this block to any pattern store large enough to hold
the pattern.

DELETE : Use this key to delete a block of bits in the pattern currently
in user pattern memory. To delete a block of bits: position the cursor
at the start of the block, select savedel , set the cursor to the end of

the block and press DELETE.

Enables the pattern length to be selected using the numeric keypad.
I the user pattern is active the length chosen must match the
appropriate resolution {see page 5-10).

Enables the user to assign a name or label to a pattern.
When the set pat label softkey is pressed the right-menu

changes to give softkeys of EXIT ,FINISH ENTRY ,CLEAR LABEL

and ENTER CHAR . To select a pattern label use the display knob
to set the cursor on the first letter or digit of the label and press
the ENTER CHAR softkey. Continue moving the cursor to the next

character and pressing ENTER CHAR until the label is finished. Press
the FINISH ENTRY softkey when you have finished entering the label.
The CLEAR LABEL key erases the label currently being edited. :EXIT

returns the user to the edit-usr pat right-menu.

Enables the user to select between binary and hexadecimal displays.

In hexadecimal mode, the contents of the patiern are shown in
hexadecimal. All other fields remain in decimal.

The data is displayed in lines, where each line contains eight 4
character fields. Each fleld represents sixteen bits as four hexadecimal
digits. '
When the length of 2 pattern is not a multiple of 16, the last four-digit
hex number is truncated such that only digits required to display the
pattern are shown. Truncation takes place from the least significant
digit. When the length of the pattern is not a multiple of 4, the lower
bits of the digit which exceeds the pattern length are ignored and
considered to be zeros. o
The hexadecimal digits A through F are input via the morer3;of¥3
menu.

The hexadecimal ordering is such that hex digits from left

to right represent contiguous nibbles of the binary data from first

bit to last bit. The left most bit of a nibble is represented by the
most significant bit of the hexadecimal value. As an example, the bit
pattern 101000011100 is represented by the string AIC.
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EXTT Returns to the more 2 of 3 menu.

more 2 of 3 Selects the next page of softkey selections.

The more 3 of 3 menu comprises the hexadecirnal digits A through
F.

moré 3 of 3 Returas the user to the first page of softkey selections.

Select Page Menu

Path
delect page

Description

There are six pages displaying instrument status and results that are available to the user.
The seléct page softkey enables the user to select and view these pages; they are as follows:

USEB.’S AGE Provides a user-definable page into which the user can put any of the
results or status lines that appear on any of the other pages.

INPUT s‘iérgms Displays the termination, polarity, 0/1 threshold status, input delay
- ' and eye width measurement settings.

MAIN STA'I'US Gives a description of the pattern currently selected, and displays the
R current synchronization, gating and HP-IB Controller status.

MATN @BSS_U;LTS Displays the accumulated error count, delta error count, error ratio,
S deita error ratio, clock input frequency and the counts of seconds
during which power or synchronisation was lost.

INTRVI RESULTS Displays counts of time intervals (s, ds. ¢s, ms} containing errors, and
T intervals containing no errors.

/4. 1] ORESULTS Shows the amount of data zeros detected as ones, and the count of
T data ones detected as data zeros.

Selects the next page of softkey selections.

Gives a detailed statement of the current logging configuration.

Provides G.821 measurements of Availability/Unavailability plus
Errored and Severely Errored Seconds and Degraded Minutes.

Returns the user to the first page of softkey selections.

more 2 of 2
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Logging Menu

Path

MENU} logging

Description

The ogging softkey enables two right-menus, (selected by a more key)} which allow error
detector data logging functions to be set up.

The logging right-mernu softkeys are as follows:

When this key is active (underlined) the HP 716008 Series System is
configured as a Controller, enables data logging to an external printer
and can not be controlled remotely. If the key is not active then the
system may be controlled via an external Controller. When in this
mode, the system will SRQ when it has a line of text to output. The
Controller can then ask for this line of text. Note that when the
HP-IB CONTRLR key is not active, the instrument expects to find a
printer at the fixed address 0.

HP-IB CONTELR

LOGEING OFF ON Switches logging OFF or ON. When OFF, the logging is totally
suppressed,
LOG ON ;VDE.};AH'D Logs a single snapshot of the current results at the instant the key

is pressed, irrespective of whether the system is gating or not, and
whether logging is enabled or disabled. Current results are time
stamped with the date and time at which the results were valid. The
output logged is dependent on the current state of the instrument, and

is defined as follows:

a LOGGING ON, Gating ON:-.... results only logged

a LOGGING OFF, Gating ON:-. ... header and results logged

g LOGGING ON or OI'F, Gating OFF:-.... header and results logged

Note The keys marked with an * cannot be changed when logging.

Lo¢ ALARMS* Logs the time that the following alarms :Clock Loss, Data Loss and
Sync Loss start and end. Power Loss and Power Recovery are always
logged regardless of whether the LOG ALARMS key is enabled or not.

The following two keys are mutually exclusive. If you press ¢ key that is currently selected
(underlined) it will deselect both keys

L0G DN 'ERR SEC*. Logs events during gating when an errored second occurs. The set
S T of results logged when an errored second occurs is Error Count and
Error Ratio for the second before the trigger occurred.
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10G 'ON RAT>THR=*

more 1 of 2

LOGGING THRSHLD#

Logs events during gating, when the error ratio for the last second
exceeds a user defined threshold. The threshold is in the range 1.0 to
1.0E-20 inclusive. Error count and error ratio for the last second are

logged.

Selects the next page of softkey selections.

Enables the user to select a logging threshold in the range 1.0 to
1.0E-20 using the numeric keypad. The logging threshold is compared
against one second error ratio values to determine when results are
logged.

For example, to enter a threshold of 1.50E-02 press the

LOGGING THRSHLD Lkey, enter 1.50 using the numeric keypad, then

press the e right-menu softkey. Finish entering the number (02) using

'the numeric keypad then press ENTER .

The nezt three keys are mutually exclusive. If you press a key that is currently selected
(underlined) it will deselect all three keys.

LOG "END ALWAYS*

LOG END ERRS>0%

LOG *END RATSTHR®

LOGEND FULL USR#

Sets the instrument to Always log results at the end of a measurement
period. Cannot be changed during logging. The contents of the output
are controlled by the LOG END FULL USR key.

Sets the instrument to log results at the end of the measurement
period if the Error Count >0. Cannot be changed during logging. The
contents of the output are controlled by the LOG END FULL USR key.

Set the instrument to log results at the end of the measurement period
when the Error Ratio exceeds a preset threshold. Cannot be changed
during logging. The contents of the output are controlled by the

LOG :END FULL USR key.

Provides the user with the choice of selecting from two sets of
results at the end of the measurement period. Note: If you select
LOG END USR the list of results/status items depends on the size

of display screen currently allocated to the error detector. This is
because there are two User’s Page lists {one for 2 half screen display
and one for 2 full screen).

When SQUELCH is ON, logging is inhibited if logging is triggered for
ten consecutive seconds, thus preventing excessive use of paper. The
trigger for logging may be an error second or the error ratio exceeding
a preset threshold. Squelch can be over-ridden by the LOG ON
DEMAND key. Squelch does not effect end of period logging. Logging
is resumed after one trigger free second.

FULL: Logs Main Results, Interval Results and G.821 Analysis
s USR: Logs the results currently part of the Users Page

Returns to the first page of softkey selections.
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Data Input, Clock input Menu

Path

aat i/p lx i/p

Description

The dat 1/p elk 1/}3 softkey gives access to 2 selection of right-menu softkeys which enable
the setting up of the error detector Data Input and Clock Input electrical characteristics,
including the level at which the transition between a mark and a space is recognized (the 0/1
threshold level). The active clock edge is the direction of clock transition relative to which the
data input is sampled. The dat :pr ;1E: i/p right-menu softkeys are as follows:

0/1THR AUTO/MAN

Toggles the selection of the zero-to-one threshold level between manual
and amtomatic.

Allows entry of the level at which the zero-to-one discrimination will
be performed, can be set in units of volts or millivolts. This forces the
0/1 threshold mode into MANUAL.

Initiates an attempt to align the data input delay so that the Error
Detector samples in the center of the data input eye. While ahgnment
is in progress the right-menu changes to give an ABORT °
The user may press this key at any time and the aljgnment will abort
and return the instrument to its original state. During the alignment
procedure, various messages are displayed to the user at the bottom
of the display. The full list of these is given in Chapter 5 Operating
Features.

Toggles the polarity of the input data pattern

Toggles the active clock edge between positive-going and
negative-going edges. This nominally gives 180 degree phase inversion
to the time point in the eye at which the bit decision is made.

Sets the time delay from the active clock edge to the time at which
the data is actually sampled. The value is entered in picoseconds

and may be negative, in which case the data is sampled before the
nominated clock edge. The entry is rounded to the nearest picosecond.

Selects the next page of softkey selections.

Sets the threshold used by the clock/data align feature in the search
for the edges of the data eye. The range of valid values is 1.0E-1
through 1.0E-7.

For example to enter a BER threshold of 1.5E-02: Press the
EYEED __”"IHRS 3 D softkey. Enter 1.5 using the numeric keypad, then
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press the & right-menu softkey. Finish entering the number (2) using

the numeric keypad then press ENTER .

The Eye Edge Threshold is used by the clock-to-data align and 0/1
threshold center functions to define the edges of the data input eye.

6/1 THRCEHTER Initiates an attempt to set the zero-to-one threshold to the mid-point
of the incoming data eye on the vertical, voltage axis.

D&Tm OV/ —2\? Toggles the data input termination level between ground and -2 volts.

Toggles the clock input termination between ground and -2 volts.

Returns to the first page of softkey selections.

Gatling Menu

Path
:

Description

The g softkey gives access to a selection of right-menu softkeys which control the error
detecto asurement (gating) period. The three gating modes (MANTUAL, SINGLE and
REPEAT) are a one-of-three selection.

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 foliowing manner.

After a power loss the error detector will attempt to regain sync for approximately 25 seconds.
g If sync is regained within 25 seconds gating will restart immediately.
u Tf after 25 seconds has elapsed sync has not been regained, gating is forced to start.

The Power Loss Seconds result displayed is the overall time that gating was lost, and thus the
tirme that the system was unable to make a measurement.

Note Neither the gating mode, nor the gating period may be changed while gating
is active.

The T L

 right-menu softkeys are as follows:
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STOP Gt
The nezt three keys are
e

SINGLE

REPEAT

GATING PERIOD

Starts the error detector gating, or stops the current gating action and
begins a new gating period.

Stops the current gating action.
mutually exelusive.

Configures the error detector to make measurements over a gating
period controlied by the user.

Configares the error detector to make measurements over one gating
period and thexn stop.

Corfigures the error detector to make repetitive measurements
whereby one gating period follows another immediately. There is no
deadtime between the end of one period and the start of the next.

The user may elect to gate by time, by errors, or by bits, selectable
using the gating more 2 of 2 right-menu of softkeys. Note: if
MANUAL gating is selected only gating by time is available.

If the gating period is set to gate by time, then this key sets the
duration of the gating period. The avaliable units are days, hours,
minutes or seconds. The input value must not exceed the maximum
period of 99 days, nor be less than 1 second.

If the gating pertod is set to gate by errors, then this key
permits the user to set the number of errors over which the gating will
occur. Choices of 16, 100, and 1000 are available.

If the gating period is set to gate by bits, then this key per-
mits the user to set the number of bits over which the gating will
occur. Choices of 1E7 through 1E15 in decade steps are available.

Selects the next page of softkey selections.

Configures the error detector to display the results from the previous
complete gating period or the results currently being accumulated.
This selection is effective in REPEAT mode only.

The next three keys are mutually exclusive; they cannot be chasged whilst the
instrument is gating

Configures the error detector to perform SINGLE and REPETITIVE
gating periods that are controlled by elapsed time. When the selected
time has accumulated, the gating period ends. This key is blank
whenever MANUAL gating is selected.

Configures the error detector to perform SINGLE and REPETITIVE
gating periods that are controlled by the accumulation of bit errors.
When the selected number of bit errors have been accumulated, the
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GATE BY BITS

xﬂc_:‘re “2: of2

gating period ends. This key is blank whenever MANTUAL gating is
selected

Configures the error detector to perform SINGLE and REPETITIVE
gating periods that are controlled by the accumulation of clock bits.

When the selected number of clock periods have been accumulated,
the gatine period ends. This key is blank whenever MANUAL gating

is selected.

Returns to the first page of softkey selections.

Sync Menu

Path

Description

for synchromza,tlon {that is, tries to align the incoming pa’etern with the mterna} pattern that
the user has selected). The patterns are deemed to be synchramzed hen the measured error

rate is less than the set sync threshold; a user-defined value. The =
are as follows

c right-menu softkeys

Toggles between the error detector automatically initiating
re-synchronization whenever synchronization is Jost (AUTOMATIC),
and requiring the user to imitiate re-synchronisation by hand
(MANUAL).

Forces the error detector to initiaie a re-synchronization.

Allows the selection of a new synchronization threshold. This is
selected from a sub-mnenu containing the values le-01 through le-018 in
decade steps. See page D-4 of Appendix D Operating Notes.

When a sync-start is initiated, the message Trying fo gain sync is
displayed on the prompt line. If, after trying all possible reference
pattern alignments, sync is still not gained then the message Syne
atternpt failed, retrying is displayed.
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Build User Page Menu

Path

puild usr-pge

Description

The build usr-pge softkey gives access to a list of results and status items for the user
to add to or remove from the USER’S PAGE. This key also makes the USER’S PAGE the
current page selection. The right-mnenu displayed gives 2 softkey for each of the result or
status lines that may be inserted into the USER’S PAGE.

These keys are all toggle-type keys; when not underlined pressing one adds the appropriate
line {or lines) into the USER’S PAGE in the first (starting at the top of the page) available
line (or lines). If there is no space available for the line, an error is reported. If a softkey label
is underlined, pressing the key will remove the appropriate line {or lines) from the display.

Because of the large number of results and status lines that are available to be put into the
USER’S PAGE they are organized into nine pages, linked by more keys.

User Page Lists

There are two USER’S PAGE lists as follows:

a. When the error detector is allocated the full display.

b. When the error detector is allocated only half the display.

If you select build usr-pge and configure the USER’S PAGE with the error detector
allocated a full display you will create list a.

The build usr-pge right-menu softkeys are as follows:

‘ERROR COUNT Displays the error count accumulated since the start of the gating
period, displayed in either normal or extra large characters. Extra

large characters are selected using the size normbig softkey.

When extra large characters are selected, the selection takes up four lines of
display.

Displays the error count accumulated in the last decisecond, displayed
in either normal or extra large characters. This display is updated
even when not currently gating.

‘ERROR RATIO Displays the ratio of the number of errors to the number of clock
B pulses, since the start of the gating period. displayed in either normal

or extra large characters.
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DELTA RATIO

GATING FLAPSED

SIZE NOBMBIG

more 1 of 9

ERR CNT 0 — 1
ERR CNT 1 — O

ERR RAT 0 — 1
ERR RAT 1 ~ 0

DATE “TIME

PATTERN IDNTITY

morée 2 ef 9

ERROR s
ERROR ds
EREDR cs

ERORR “FREE s

Displays the ratio of the number of errors to the number of clock
pulses in the last decisecond, displayed in either normal or extra large
characters. This display is updated even when not currently gating.

Displays the time that has elapsed in the current gating period in
either normal or extra large characters.

Key selection toggles between KORM and BIG. When BIG is selected
and one of the upper five softkeys on this menu is selected, that item
will appear on the display in extra large characters.

Selects the next page of softkey selections.

Displays the number of data zeros detecied In error as a data one
accumulated since the start of the gating period.

Displays the number of data ones detected in error as data zeros since

the start of the gating period.

Displays the number of data zerog detected in error as a data one
divided by the number of clock periods since the start of the gating
period.

Displays the number of data ones detected in error as a data zero
divided by the number of cock periods since the start of the gating
period.

Displays the current date and time of the real clock within the error
detector module.

Displays two lines that identify the pattern selected. Note: this
selection reserves two adjacent lines of the display even for pure PRBS
selections, where only one line is needed.

Selects the next page of softkey selections.

Displays the number of one second intervals (since the start of the
gating period) in which one or more errors were detected.

Displays the number of one decisecond intervals (since the start of the
gating period} in which one or more errors were detected.

Displays the number of one centisecond intervals (since the start of the
gating period) in which one or more errors were detected.

Displays the number of one millisecond intervals ( since the start of
the gating period) in which one or more errors were detected.

Displays the frequency of the incoming clock.

Selects the next page of softkey selections.

Displays the number of one second intervals (since the start of the
gating period) in which no errors were detected.
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ERROR FREE ds
ERROR FREE ci
ERROR FREE ms
ADD BLANK
DELETE BLANK

more 4 6f 8§

AVATLBL (%)
UNAVATL, (1)
SEV ERR'SECS' (%)
ERRURED SECS - (%)
DEGHADE ‘HINS (%)

more:5 of 9

SYNC

0/1 THR

DAT CLX TERM

CLiCK EDGE

more 6 of @

GATLG HODE

Displays the number of one decisecond intervals (since the start of the
gating period) in which no errors were detected.

Displays the number of one centisecond intervals {since the start of the
gating period) in which no errors were detected.

Displays the number of one millisecond intervals (since the start of the
gating period} in which no errors were detected.

Inserts a blank line into the screen. The blank line is highlighted by a
colon (:} at the extreme left of the screen.

Deletes a blank line on the display. If more than one blank line
currently exists, the one nearest the bottom of the display is deleted.

Selects the next page of softkey selections.

Displays G.821 availability measurement.

Displays G.821 unavailebility measurement.

Displays G.821 Severely Errored Seconds measurement.
Displays G.821 Errored Seconds measurement.

the G.821 Degraded Minules measurement,

Selects the next page of softhey selections.

Displays the synchronization (MANUAL or AUTOMATIC) and the
error ratio threshold above which automatic re-synchronization is
initiated.

Displays the method of determining the data input discrimination
level (MANUAL or AUTOMATIC) and the value of the current 0/1
threshold level. :

Displays the data input termination level.

Displays data input polarity (NORMAL or INVERTED).

Displays the time delay between the active edge of the clock and the
act of sampling the data input.

Displays the direction of the active clock edge (positive or negative).

Selects the next page of softkey selections.

Displays selected gating mode (MANTUAL, SINGLE or
REPETITIVE).
Displays results from the PREVIOUS or CURRENT gating interval.
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‘GATING PERIOD

POWER LOBS s

SYNC LOSS s

more 7 of 8

LOGGING STATUS
ALARMS LOGGING

LOG DUR TRIGGER

LOG END TRIGGER

10G END REPORT
LOGGING THRSHLD

SQUELCH STATUS

Displays gating period length.
Displays the number of one second intervals {since the start of the

gating period) for which power to the error detector was lost.

Displeys the number of one second intervals (since the start of the
gating period) for which the incoming and internal patterns were out
of synchronisation.

Selects the next page of softkey selections.

Indicates whether LOGGING is ON or OFF.
Indicates whether the LOG ALARMS softkey is enabled or disabled.

Displays the trigger which, when it occurs will initiate logging during
the gating period. The selection is between log on error seconds and
log on the error ratio greater than a set threshold.

Displays the trigger which will initiate logging at the end of the gating
period. The selection is between always, error count non-zero and

error ratio greater than a set threshold.

Displays whether a Full Report or the User’s Page results selections
are logged at the end of the measurement period.

Displays the current selection of the user - threshold that is used to
determine when ontput is logged.

Selects the next page of softkeys.

Indicates whether Squelch is ON or OFF.

Displays whether the error detector is configured as a controller
(‘HP-IB CONTRLR set to ON}, or controlled by a Controller in which
case the key is set to OFF. The key is ON when it is underlined.’

Displays the current eye edge threshold value entered by the user.

Displays the eye width measured during the last successful occurrence
of the dock-to-data alignment, and the eye edge threshold value set
when 1t was measured.

Displays the last measured value of the data input eye height.

Returns to the first page of softkev selections.
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Misc Menu

Path

{(MENU} _miéc

Description

The :m.st softkey allows miscellaneous user functions to be selected via the right-menn
softkeys. The :recallsetup and savé setup keys are used to recall and save the module’s

current configuration. The 'ﬁllisrc right menu softkeys are as follows:

Tecall setup Enables a lower-level menu from which a module configuration can
' o be recalled. The choices are from ten USER SETUPS and two
PRESETS. Each USER SETUP permits the user to store an entire
module configuration, and each PRESET holds a pre-defined module
configuration. See Appendix A for a list of PRESET configurations.

gdve setup Enables a choice from ten USER SETUPS into which the user may
store an entire module configuration.

Enables right-menu softkeys which allow the user {o set up the error
detector real-time clock. This is the clock that is used to thme stamp
logging.

On power-up, the error detector searches the HP-MSIB address space
to its left (both on the same row and below) for a module with TIME
capability. If it finds one and reads a valid time from it, the error
detector deems that module to be the holder of the system time and
will not let the user set the time in the error detector. The error
detector will re-sync its time to the system time at power-on and every

hour (when not gating).

det clock

If the error detector does not find another module with the time, it
uses the time from its real-time clock as the system time. In this case
the user can set the date and time as they wisk.

MNote The above algorithm specifically uses the HP-MSIB address and not the
HP-IB address.

The range of the date and time is from the start of 1990 to the end of
2048,

When the user is setting the time the individual parameters (hours,
minutes and seconds) are not coupled in any way and have the

expected ranges.

When setting the date, there is 2 degree of coupling involved. If the
user selects 2 YEAR which causes the current DAY setting to be
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invalid, the day is changed by the minimum amount to make it valid,
for example, 29 Feb 91 is changed to 28 Feb 91.

Similarly, if the user selects @ MONTH which makes a day invalid, the
DAY is again changed. When entering a DAY, only those days which
are valid for the current month and year settings are allowed.

del 't;edlsc:pat Permits a disc-based pattern to be deleted from the disc of a slaved
pattern generator. The key is biank if there is no slave.

formatdzsc Permits a disc to be formatted. The key is blank if there is no slave.

KEYBRD LOCKED Toggles between the locked and unlocked state. When locked the user

can not modify any of the instrument’s configuration parameters,
only display parameters. Keyboard is locked when the softkey is

underlined.
mor '1:0%. Selects the next page of softkey selections.

Shows the firmware version code, in the form X.nn.nn. For example:
"F/W: Cntl Proc B.01.00, Meas Proc B.01.00"

If a pattern generator and/or a clock source is slaved to the error
detector then another key selection permits the slaves firmware
revision to be displayed, for example.

"F/W:Pat Gen B.00.15, Clk Src A.01.20"

Enables the instrument to self-test the processor ROM and RAM.

The instrument settings are not affected by this self-test. This
cornmand is not allowed during gating.

Toggles on or off an audible warning that bit errors have occurred.
The repetition rate of the beep varies depending on the delta error
ratio as shown in the following table:

The error detector must be allocated a window in the Display for the
beep to sound.

Table 4-1. Beep Repetition Rate

delta BER Beep Repetition Rate

1E-1 continuous beep
<1E-1 to »>= 1E-3 short beep every 0.1 seconds
<1E-3 to >= 1F-b short beep every 0.2 seconds
<1E-5 to >w= 1E-7 short beep every 0.3 seconds
<1E-7 to >= 1E-9 short beep every #.4 seconds

Returns to the first page of softkey selections.
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Show Modules {only valid for Master/Slave configuration)

Path
_‘::;Hcg"g modules

Description

The 31105? %nodules softkey only functions if the error detector has a pattern generator as a
slave. Tf this is not the case then the error detector uses the whole window assigned to it for
its own display; but when it does have a slave, there is the possibility that the window may be

shared by both modules.

The .s’ﬁo%?-rﬁéduies softkey right-menu has two toggle keys as follows:

SHQHERHDET Enables the display to show the error detector page.

SHOW Enables the display to show the Pattern Generator page.

There are two possible cases to consider:

1. The error detector has been assigned a window that is at least half a screen but less than
a Tull screen in size. In this case these two keys are mutually exclusive and either will
toggle both when pressed. The window is given to whichever module is indicated by the

currently active key.

2. The error detector has been assigned a window that is the size of the full screen. In this
case the two keys toggle independently. If only one key is selected then the corresponding
module will be allocated the whole screen. If both keys are selected the screen is split into
two sub-windows and one is allocated to each module. The error detector will have the
upper sub- window and the pattern generator the lower. The keys may not be selected to

be both off together.

¥ the error detector does not have a pattern gemerator as a slave, and you wish to split the
window into two to display both pattern generator and error detector status please refer to
the View Module Status in 1 or 2 Predefined Windows section in chapter 3.
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OPERATING FEATURES

Introduction

The chapter introduces you to some of the features incorporated in the HP 71600B Series
error performance analyzers and pattern generators, and also how the instrument can be used
in selected applications. All procedures refer to systems configured for master/slave operation

unless otherwise noted.
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To Store and Recall Measurement Configurations

introduction

For some users, many different measurement setups and tests may be required. The ability to
remember these configurations and recall them on demand is highly desirable, as it simplifies
system operation and saves valuable test time. The HP 71600B Series error periformance
analyzer offers this feature by providing nonvolatile memory, allowing up to ten measurement
configurations to be stored in memory and recalled on demand. Alsc included are two
predefined fixed PRESET module configurations. Both types of store are explained in the
following text.

s Recall one of two predefined PRESET module configurations. Refer to Appendix A fora
list of PRESET settiings.

& Store one of your own module configurations in memory for later recall.

Te Recall One of Two PRESET Module Configurations

1. Press the fixed label key.

2. Select the mo:cez of2 left-menu and press the misc softkey.
3. Press the recall se up right-menu softkey.

4.  Select one of the two PRESET right-menu softkeys. The module configuration stored in
the PRESET softkey selected now becomes the current system or module configuration.

To Store and Recall User Defined Module Configurations
1. Press the fixed label key.

2. Select the mo :E2 left-menu.

3. Press the mlsc softkey.
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. fata Normal
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Figure 5-1. misc Right-Menu Softkeys

To Store User Defined Module Configurations

With the misc softkey still selected, press the save ﬂe't:up softkey. Select one of the

ten USER SETUP softkeys in thch to store your module configuration. When you
PTESS a USER' : ETUP softkey the current module configuration is automatically stored in

that location.

To Recall User Defined Module Configurations

With the @
select from the

3.

c:' softkey stﬁl selected press the right-menu : etup.
- softkeys. The contents of the U SER SETUP selected now

become the current module configuration.
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View Module Status in 1 or 2 Predefined Windows

The HP 700044 Display provides the user with the opportunity to display the status of
modules in one or two predefined windows. The following example shows the pattern
generator and error detector modules stacked in two windows.

Refer to the HP 70004A Display Operation manual for detailed information on the Build or
Stack Window feature.

Note It is assumed that both error detector and pattern generator are configured
for master/master operation. That is both modules have an HP-MSIB Row
address of '0°. If your system is configured for master/slave operation use the
left- menu &how-modutes softkey to select and display module status, and
ignore this p.rocéciﬁré.

's ' '
K 1§53 @3:08:15 FIB &, 1BSp FEND |
sefegt | HP 78BY1B PATTERN GEHERAYOR (Stawus) @18 |,
pattern Gatz Normal

. Pattern: PRBS 2+¢3-1
edit Trigger Pattern; HBEBABIBERARIDEBABEARRE 2423-1
usr-pat Trigger Hoede: PATTERH -

Internal Clock Freq: 1, BHS BUR BED 42

seiscl Aapl Hi-Lvl fltren Term

page | Duter GB8.B ey B.BER UV &H 48 BV g5
Clack: 5BA.E ¥ 2338 a0 6.8 d8 BV
Data Dutputs DK, Oelay B s, QOptislze DATA

Vogging{ s 7aRuzE ERROR DETECTOR  (Main Aesulis) (.17 2B

dat %/P Errer Coumt:  weve- Fa7-1
clk ifp Delta Error Count: B
trrar Ratio: mm—

Delta Errer Ratio: B.BdBe-88 user
gatlag £loek Frequency: HEC N aattern

Power Loss Seconds:  -----
acre Sunc Lpss Seconds:  s-ee- A
{af 7 Date - Tiae: 1892-B2-§2 B3:1B:4E {of 3
\, J

Figure 5-2. Stack two windows

Use the following flow chart to configure the display for one or two windows, or save a
window configuration. The following notes are given as an aid o understanding the flow chart
operation.

Assign Window Notes Use the Display knob to select window 1 or window 2 (see bottom of
screen ). The window to be assigned is highlighted by a green border.

HP-MSIB Notes. Once a window is assigned lect the HP-MSIB column address
of the module to be displayed. When the i ( i key is pressed the HP-MSIB
Column number is given at the bottom of the screen. As the display knob is varied the
colurun number changes. Set the column number to that of the module you wish displayed
(for example, pattern generator default address=18, error detector default address=17). Any
module having an HP-MSIB Row Address of '0” is considered a master.
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To Build or Stack 2 Windows

Use the following flow chart to build and assign the window of your choice.

Bl 4
g window
~HSE
1o seiect ASSIGN
WINDOW number 1
{see botlom of Y
screen) §
MNate: ihe windaw usa aishiay
lo be dssgned s wnob fo set
highiighted by o cal number
grean porder ot of
A gesred noduls
{sge hohom

of sreen)

[

¥

Do you wish to
assign another
windaw?

|

]

= YEZ
l

NO

0o you wish o
save the window
cenhigurahon?

!

NC < i

STCF s

YES
]
i

SQve
confi

!

You may save ine vindow in ong
of four nterngl registers. Use
mimeric keypad 1o enter Regsler
runzer {see bellon of screent

EN‘;‘EU
Figure 5-3. To Build or Stack 2 Windows
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Save or Recail Windows

Once you have configured a window to display a module status (for example results or
configuration), you may save that window in cne of four internal registers, and then recall that
window at any time. For example, you may wish to store pattern generator status in register
1, error detector status in register 2, and then stack 2 windows to display both modules, and

store these in register 3.

To Save a Window

If for example the pattern generator status is currently displayed and you wish to store the
window In register 2 proceed as foliows:

a. Press the then Coﬁ:’figf bi's{;ﬁay keys.

b. Now press the SAVE CGNFIG key. Note the message at the bottom of the screen asking
you to save the screen configuration in one of the four internal registers.

¢.  Enter the value 2 using the keypad then press EE@'TER The Pattern Generator window is
now stored in register 2.
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To Recall 2 Window

a. Press the then Config Display keys.

b. Press the Racall Config key.

¢. Enter the number of the register you wisk to recall using the keypad, then

press the ENTER key.

View the Windows stored in the 4 internal registers

a. Press the ,Config Display then SHOW CONFIG keys.

b. Use the A and v keys on the display front panel to view the configuration of the four

internal registers.

!

2

IH 13807

2812 1589

MENL

CONFIGURATION REGISTER 3

Window 1

wWingaw 2
¥eyhoard ¢

Window 3

Window £

70842BERR DET ¢ 81
Xmin Ymin ;. 12 16

Xmaxe Ymax G911 199

TOBLBPATT GEN 18 8
1Z. 200
o1 383

XminYmin
Xmax Ymax :

ungetined

» ungefined

Press the key to teturn to displaying module status.
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Display Module Status when two Windows are Assigned

Introduction

The following information applies to systems configured for master/master operation only. For
a guick method of displaying module status when two Windows are assigned use the
fixed label key. This key is used to transfer the keyboard between instruments on row 0 of the
address map. An example of 2 display with two Windows assigned is given below.

r '

[EY 1§53 g3:23:84 Fem 2, 1382 HERG
splpet | HP 78844E PATTERK GENEARTOR  (Siatus! (8,18} 3a3i-3
paLIErn Jate Norumsl :
Pattern: PRES 2~R3-1
edit Trigger Pattern: OPEBEBABEDSDARARADERERD 24331
usr-pat Trigger Hode: PRTIERK BEE—
Internal Clack Freq: 1,BE8, 882 BER Rz .
dat of fimpl Hi~Lwi dtten ars
3 9Pl bata: SAE.BaV  B.BRE v G.EdB By [EL5

err-add| o\ . GBE.B mU  258.8 sy g.8dp 8 Y
fata Dutput: DN, fizfay B s, ODptiaize DATH
tryg o/p 2a18-1
clk o/pl HP 780428 ERRDA DETECTOR (Maln Results) @ 1|

alsc Errar Count:  wrmee 2a7-4
Deita Error Count: B
Errar Ratie: =--e-
Deita Error Ragie: 8. BBB=+88 user
Cinck Fregueney: 1EHB.B HHz pattern
Pawer Loss Secands: ERIEE
Sync Loss Secgnds: 0 o w0
Date - Tiwe: 1592-B2-82 B3:13:31 e
1 of 3
\. w

When the fixed label key is pressed the display assigns colored borders to the
Windows. Adjacent to the left-side of each Window is a softkey which, when pressed assigns

the keyboard to that module, and also displays the softkeys for that module. Similar in action
to when the key is pressed. An example of a display when the key is pressed is
shown on the following page.
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EI3 095758 MAY 24 198 RENY ]

TOE TEEIEE] HP 708£28 ERROR DETECTOR

Main Results) [ TR ]

He 208418

Error Count 3.300
Delta Error Count @ ¢
Error Rotio 1000e-Gé
Deita Errpr Ratio 0.0002-00
Clock Fragquency SG0.00 Mz
Powar Lass Secands : 4}
Syme Loss Seconds - a
Daie - Time . 1990-05-24 09 57:57
HF 708418 PATTERN GENERATOR (Sluorus) 0,17
Dato Narmaol
Pattern  PRBES 2~23-1
Trigger Patteen  00000000000C000000C00CE
Trigger Mode « PATTERN
Oota Amplitude . 8500 mv
Date High Level : ~Q000 m¥ { OV term)
Data Quiput Delay Gs
Clock Amplitude 8500 =V
Clock Freouency : 50000 MHz
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Pattern Generator Features

Patierns

The following test patterns are provided:

PRBS Tost Patterns: :

2%%.1, polynomial D34 D?.4-1=0, inverted.

2231, polynomial D?*+ D84 1=0, inverted {(as in CCITT Rec 0.151).
215.1, polynomial D%+ D4 1=0, inverted (as in CCITT Rec 0.151).
2101 polynomial D+ D74 10, inverted.

27-1, polynomial D7+ D®4 1=0, inverted.

i}

Zero Substitution/Variable Mark Density Test Patterns
& 8192 bits, based on 21%-1 PRBS;

e 2048 bits, based on 2'!-1 PRBS;

m 1024 bits, based on 2171 PRBS;

B 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 Tun can be extended to the pattern length, minus one. The bit after the
substituted zeros is set to 1.

Variable tark 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 Patierns

Variable length user patierns from 1 to 4194304 biis are provided.
Resolution from:

1 to 32 kbits in 1-bif steps.

32 kbits to 64 kbits in 2 bit steps

64 kbits to 128 kbits in 4 bit steps

128 kbits to 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 Siores

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.
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Alternating Word Test Patterns

Alternate between two user-programimable 16-bit words under the control of the rear-panel
Auxiliary input; changeover is synchronous with the end of the word. Refer to Chapter 1 for
an explanation of the AUX INPUT operation.

Alternate Patterns

To configure the instrument to output an alternating pattern the user must consider three
operations as follows:

& Selecting a source of control
B Selecting the format of the alternate pattern output
Using the editor to setup an alternate pattern

The folowing paragraphs explain each of these operations, and the softkey menu chart on
the following page illustrates the softkey selections and choices available to the user, when
selecting the control and output format of alternate patterns.

1. Select a Source of Control

Determine how you wish to control alternate patterns and the format of the output. There are
three sources of control as follows:

® From the front panel.
m Over HP-IB.
8 The rear panel AUX INPUT port.

2. Select the Format of the Alternate Patiern Qutput

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

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

DNCE Insert a single occurrence of a number of instances of pattern B between repetitions
of pattern A (see page 1-11 for further information).

Patterns A and B must be as follows:

The same length.

& 1 bit to 2 Mbits in length.

Resclution

1 bit to 16 kbits in 1 bit steps

16 kbits to 32 kbits 1n 2 bit steps

32 kbits to 64 kbits in 4 bit steps

64 kbits to 128 kbits in & bit steps
128 kbits to 256 kbits in 16 bit steps
256 kbits to 312 kbits in 32 bit steps
512 kbits to 1 Mbits in 64 bit steps
1 Mbits to 2 Mbits in 128 bit steps
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3. Use the Editor io Select and Generate an Alternate Patlern

After selecting the source of control and output format for an alternate pattern, use the

instrument editor to select the following:
g Select alternate patiern mode.
g Configure an alternate pattern using the editor softkeys.

e Save the alternate pattern to pattern store.

Procedures for performing the above tasks are given in chapter 6 User Patterns and Disc

Operation.

Softkey Menu Chart for Alternate Patiern Control

The following chart illustrates the softkey selections when selecting alternate pattern control

and output format.

SELECT:
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+
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Trigger Ouiput

The TRIGGER QUT port provides a trigger pulse which is either synchronized to the pattern
currently selected (PATTERN mode) or is the input clock divided by 32 (CLOCK/32 mode).
This pulse can be used to trigger an oscilloscope or other test equipment. An explanation of
each mode is given in the following text.

Pattern Mode

For all patterns except Alternate Word the trigger output is a single pulse synchronized to
repetitions of the patterns. The rising edge of the pulse is the active edge. This mode is used
to trigger an oscilioscope when a waveform displey of random pulses is required. The trigger
pulse synchronization point and repetition rate for each pattern in the HP 716008 Series
pattern generators is given in Table 5-1. Note that the TRIGGER PATTERN softkey is only

displayed when a standard (pure) PRBS is selected, and the TRIGGER BIT softkey when a
User Pattern, Zerosub or Markden pattern selected.

Table 5-1. Trigger Pulse Synchronization Point

Pattern Synchronization Polnt Pulse Repetition Rate

Standard PRBS that is, one  The trigger pulse One trigger pulse per 16 PRBS

of the PRBS patterns of 27-1, synchronization point occurs patterns, except for the 27-1 and 2'%-1
230.1, 215.1, 2781 or 2311 when the user defined trigger PRBS which is one pulse per 128

1 pattern (setup via the pattern repetitions.

?RIGGEIR ATTEEN softkeys)
is matched with the same
pattern 1n the PRBS
currently selected.

All Other Patterns Includes  The trigger pulse The pulse repetition rate depends on
ZEROSUB, MARKDEN and synchronization point may be the pattern lengih (with the exception
all other user defined set by the user to any point  of alternate word patterns) and occurs

m the pattern by usmg the at least every 128 repetitions of the
' patiern. The rising edge of the trigger
pulse is active. See Table 5-2.

patierns.

is selected '

The trigger output pulse 1s a
regenerated version of the
rear panel AUX input signal,
which 1s used to switch
between word ( and word 1.
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Table 5-2, Trigger Pulse Repetition Rate

Pattern length divides exactly by: | Pattern repetitions between irigger pulses
128 1 (128/128=1)
64 2 (128/64=2)
32 4 (128/32=4)
16 | 8 (128/16=8)
8 16 (128/8=16)
4 32 (128/4=32)
2 64 (128/2=64)
1 128 (128/1=128)

Clock /32 Maode
The trigger output pulse is the pattern geperator input clock divided by 32. This mode is

used for eye diagramn generation with oscilloscopes where the trigger bandwidth is significantly
less than the data bandwidth.
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To Display and Measure Data Waveforms

Introduction

The following procedure explains how the user may display and measure individual segments
of a PRBS pattern. An HP 54120A digitizing oscilloscope is used in this procedure. If you
are not using this type of oscilioscope ignore references to particular keys, and substitute
them with those of your own oscilloscope. The basic procedure is however common to all

oscilloscopes.

Procedure

1. Connect the HP 71600B Series pattern generator and clock source modules as shown in
the following diagram.

DIGITIZING
OSCILLOSCOPE

0O
O

e 9

PATTERN GENERATOR

DATA QUT (O

CLOCK SOURCE ORTa BUT

O
CLOCK CLOCK
auT I CLOCR Ut O -
[0

v

CLGCK BUT

v

TRIGGER

Figure 5-4. To Display and Measure Data Waveforms

To Set Up the Patiern Generator

To Display Only Pattern Generator Status
2. Press the key. Set the pattern generator to its default settings by pressing the

green {INSTR PRESET] key.

If your system is configured for master/master operation press the and ’NEX INS’I’B
keys until the pattern generator status is displayed.

i your systermn is conﬁgured for master/slave operation select the :
-5 : GEN softkeys. Press the ‘SH i

Press the sh ERR DHT softkey to

turn off the error dete(,tor
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To Set Up the Clock Freguency

If you are using an HP 70311A or HP 70312A clock source slaved to the pattern generator
continue to step 3 if not, set your clock source to provide a -3dbm to +3dbrz sinusoidal level
and set to the desired frequency. In this example it is set to 1GHz.

3. Select the more:{ of 2 left~menu.

4. Press the 'i:rg °/.,. c:lk ‘6/p left-menu softkey. Use the right-menu CLDCK "FREQ and
FREQ S’I’EP softkeys to select the desired clock frequency {1GHz in this example).

Select a Pattern and Trigger
5. Press the left-menu 'sléié?:t _P-alt*ce;;z_i softkey and select the desired pattern from the

right-menn (2“15—1} for this example).

6. Press trg“6/p; ¢ik ofp and set the TRIGGER PAT CLK key to PAT.

Select Clock Ampiitude

7. ¥ o/p menu still displayed press ‘CLOCK AMPLTD and enter the

desired pk- pk clock 51gna.1 using the display knob, or numeric Leypad For this example
the clock amplitude is set to 500mV.

Select Data Outpu’i Termination
8. Press - - d. Select the 3 more 2 of 2 right-menu and set the
TER] softkey to o7 .

Setiing Up the Oscilloscope

If you are not using an HP 54120A oscilloscope use the equivalent keys on your osciiloscope to
examine the pattern.

9. Press (AUTO-SCALE).

10.  Press D:Ls {bottom of screen), then set the Display Mode to Av raged .

11. aaci and DELAY as necessary to display the

i . Adjust the Sg'
pa’ctem of interest.

5-16 OPERATING FEATURES



To Measwe the Data
12.  Press the oscilloscope More key (bottom right of screen). Press the oscilloscope

Measure and A1l keys. An example of a typical data cutput waveform is given below.

Y B S o *
e Il . T
i : . F
! :
1 I
1 :
- N - 3
q N VLN A D
e ey R e e EELELE DL SEE
) . :
; e
i : .
; :
1 : :
| b ;

SRR S S S S TN N S ;
ZHIUTBE nas 285, 188 ns STV I8E ns
Ch, I = 248.8 mV¥olva/div OFfzet = -1.3688 Velts
Th., 2 = 248.8 mVoita/div (JEfaet = ~1.325 ¥Yolts
Timebase = 1.88 na/div e lay = 281.188 n=
Th. ¢ Parametors P~F Velts = 858,73 w¥olts
Rise Time = 93.5 5% Fail Time = B8B2.8B ps
Freg. = 582,857 HHz Period = 1.89i8 n=
+ Hidth = 1.B284 ns - Hidth = 871.4 p=
Dvershoor = 4.285 2 Presheor = 2.883 X
RHS Yelta = 1.3373 Volra Dutyeyele = 51.23 2

Trigger on External at Pos. Edge ax ~475.8 aVolxs

Figure 5-5. Data Output Waveform

Viewing a 2°23-1 PRBS
If you select a 2°23-1 PRBS it is possible that the oscilloscope may timeout during the

Autoscale as triggering is infrequent. To overcome this the oscilloscope may be triggered
manually, or Autoscale on a 2715-1 PRBS and then select 2723-1 PRBS.

To View Selected Seagments of a PRBS

To view different segments of the PRBS pattern on the oscilloscope display, vary the
oscilloscope timebase delay. If the segment of interest is out side the range of the oscilloscope
delay, change the pattern generator Trigger Pulse position. To change the pattern generator
Trigger Pulse position proceed as follows:

1. On the HP 716008 Series pattern generator select the mo 1 £ 2 ieft- menu and

press 0 /p.

2. Press the right-menu TRIGGER T'I'E‘.RII softkey and then enter a trigger word pattern

using the numeric keﬁia& that coffééﬁsﬁds to a similar word in an area of the pattern
you wish to view.

3.  Re-adjust the oscilloscope timebase and delay to display the pattern segment of interest.

For Zero-Substitution, Mark Density or User Patterns the method of positioning the pattern
generator Trigger Pulse is different, see Table 5-1.
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Measuring Input Sensitivity

infroduction

The following procedure illustrates how to check the input sensitivity of a device or system,

nsing

the patiern generator Data Outputs to stimulate the input to the device, and the error

detector to monitor the output for errors. The input level to the device is varied until a point
is found where the level just starts to introduce errors in the received data stream.

ERROR
- DETECTOR
;
£LOCK PATTERN = > a0
SBURCE GENERATOR |
BaTa ] DATE | L. PEVEE
T e ERRGARS T
e e _— UNDER ATTENUAT;;EM e
g | 2aTe i TEST

VARIABLE
ATTENUATORS

Figure 5-6. To Measure Input Sensitivity

Note

It is assumed that the system is configured for master/slave operation.

Procedure

1. Connect the HP 716008 Series error performance analyzer as shown above.

2. Select the data attenuators to match the device under test input range to the pattern
generator output range.

3.  Press the EMENU ] key. Set the system to its default settings by pressing the green

4. Set the dlspla,y to show both pattern generator and error detector status as follows:
Press the }eft -menu WOTe: 2 and ‘show. médules" softkeys. Select SHSV:“ AT EH
and SKDW ERR I T softkeys (bonh underlined). )

9. Select the more ‘ 2 left-menu.

6. Press the dat of '"add softkey and usmg the right-menu softkeys, set the Data

Amplitude, Data

to suit y ur apphcatlon or device
ander test. Use the e

5-18
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8. Press the gat:e.ng softkey and select a SINGLE or REPETITIVE gating perzod Press
the GATING PERICD softkey and select the gating period. Select RUN GATING.

9. To view measurement results, press select page then HAIN F.ESULTS .

10. Adjust each external Variable Attenuator in turn until errors occur. This will indicate
the performance of the device or system under test to varying levels of input voltage.

To determine the voltage at the output of the Attenuators you may use one of two methods as
follows:

a Connect a stitable measuring instrument (for example an oscilloscope or voltmeter ) to the
output of the attenuators.

m Use the patiern generator EXT DAT ATTEH feature to calculate the attenuator output. (As
described below)

External Attenuator Output Caiculation

The HP 716008 Series pattern generator offers the user the opportunity to enter the value of
an external attepuator in decibels, and then read from the display the calculated voltage at
the attenuator output. From this you can establish the levels of input voltage which induce
errors in the device under test. To do this proceed to step 11.

Note The attennator output voltage is calculated based on a voltage of 250mV at
the pattern generator DATA OQUT port.

£ .'2 softkey.

em—-add softkey and then the right-menu more 1

11. Press the %ig

12.  Select EKT

13. Enter the datae atienuation value { the value of your external Attenuator) using the
nrumeric keypad or display knob.

14. Check the Data Amphtude reading, it may not be what you expect; this is because When

: T'IEK softkey is enabled, and an attenuation value selected, the voltage at

the DATA OUT port is set to 250mV (see Note above). Therefore to determine at which

point errors cease, increase the Data Amplitude as follows until errors stop

15.  Press the right-menu i " softkey, then select , ). Adjust the Data
Armplitude using the large dlspiay knob, until errors just occur. This gives the correct
input sepsitivity of the device under test.
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Measuring rms and pk-pk Jitter of a System Under Test

introduction

In the following procedure an HP 71600B Series pattern generator is used to stimulate a
system under test with a PRBS pattern. The output of the system under test is then checked
ot an oscilloscope for rms and p-p jitter. The oscilloscope used in the procedure is an HP
54120A digitizing oscilloscope. If you are not using this type of oscilloscope please ignore
references to particular keys, and substitute them with those of your own oscilloscope. The
basic procedure is however common to all oscilloscopes.

Note It is assumed that both pattern generator and error detector are configured
for master /slave operation. For example the error detector HP-MSIB Row
Address is °(, and the pattern generator Row Address is '1°.

OSCHLOSCOPE
|
J: |
£RROR |7 s
CLOCK PERFORMANCE
SQURCE ANALYZER
i QoK
fLock cLock TRIGEER - SYTEM UNDER TEST 2048 AHenuator ;—-—-—
{ ouT N ouT ﬁ;m

I ] | i
Tt G g i) B

Figure 5-7. To Measure rms and pk-pk Jitter of a System Under Test

To Measure rms Jitter

Procedure
1. Conpect the HP 71600B Series pattern generator TRIGGER OUT, CLOCK OUT and
DATA OUT ports as shown in Figure 5-7. '

2. Set the pattern generator to its default settings by pressing the green key.

To set up the Pattern Generator Clock Frequency

3. I you are not using an HP 70311A clock source as a slave to the pattern generator, set
vour clock source to the frequency you require and go to step 5, otherwise go to step 4.
For this example the clock frequency is set to 2.5GHz.

4. Press the and | 1:_ _ ;
9 Eg STEP' keys to set up a clock frequency of 2.5GHz.

}_'p keys. Use the right-menu .

Display Pattern Generator Status
5. Select the i

5+ followed by the right-menu

2;1ef€ -INERT and press

softkey to turn off the error detector.

pa tem softkey and select a
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Press the trg o/p, clk d/ﬁ softkey and set the TRIGGER to CLK (clock/32).

Setiing up the Oscilloscope

8.
0.

10.
1L

12.

13.

Press DISPZ.AY , set the oscilloscope Display Mode to Persist then press (AUTO SCALE).

Press 'lfin;é?;‘."sg and adjust the oscilloscope Swesp Speed using the large display
knob to vi'ew'a_,'sin_gle eye on the screen (approximatéiy' 50ps at 2.6GHz). Adjust the
oscilloscope Delay to give a single crossover point. Use the DELAY softkey and the
large display knob to adjust the delay.

Press the More key on the oscilloscope.

Press Hié’ﬁograzn then Window. Adjust WINDOW MARKER 1 to the center of the eye
crossover point. Press HIEH}GW MARKER 2 and set to the same.

Select ACC}}I}‘_I‘Q . Enter the number of samples (typically 1000 for user applications).

Press StartAcqum:mg wait until 100% complete {see top left of screen), then select

Resnlts and Sigma .

The Slgma result is the rms value of the jitter (displayed at bottom right of screen}.
Continue to the rext page for a procedure or how to measure pk-pk jitter.
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To Measure Pk-Pk Jitter

Continue with the procedure at step 14.

14.  Press the oscilloscope UPPER DISTR LIHIT key and adjust the dotted red vertical line to
the outer (right) limit of the eye crossover point.

15, Press the LUWE;R IJIS‘I'R LIMIT key and repeat the process, this time to the extreme left
of the crossover point.

16. The A t (pk-pk) result at the bottom right of the screen is the pk-pk jitter result. The
following figure gives an example of a typical eye diagram waveform.

17.6948 ns 17.8348 ns 18. 1448 ns
Ch., 2 = 2BH.8 m¥Yolts/div Offset = -1,335 VYolus
Timebase = GH.B ps/div delay = 17,6448 ns
ODelra Windo= 8.B888 Volts
Hindow 1 = ~1.2758 Volts Hindow 2 = -1,2758 VYolxs
felta 2 = 99.88 %

Upper = 188.8 Z Lower = 188.5% m¥
Belta ¥ = 32.8 ps

Stert = 17.8588 ns Stop = 17.8188 ns
8 Samples = 1866

Hean = 17.83496 ns Sigma = B.3 ps

Trigger on External at Pos. Edge at -455.8 m¥olts

Figure 5-8. Eye Diagram Waveform
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Error Detector Features

Automatic Clock-to-Data Alignment

Introduction

An important feature of the HP T0842B error detector is the ability to automatically align the
clock and data inputs such that the error detector samples in the middle of the eye (in the
time axis). This reduces setting-up time as it automatically compensates for delays in the
clock/data paths, preventing unnecessary errors.

The delay point in the eye at which the error detector samples can also be set manually using
the DAT I/?;DEI;.,AY softkey (part of the left-menu dat i/p, clk i/p set of softkeys).

Definition

In order for the system to align the clock with the data (at the error detector input) it must
find the edges of the data input eye. The eye edge is defined as a data input delay point
where the Bit Error Ratio (BER) measured over a deci-second interval is less than or equal
to a pre-defined threshold, and another adjacent point which is greater than the threshold.
The Eye Edge Threshold can be set by the user to any value between (.1 and 0 either via the
EYE EDG THRSHLD softkey or remotely.

It is recommended that you perform the Clock-to-Data alignment procedure each time you
configure an HP 716008 Series error performance analyzer. Normally this would be after
setting-up instrument parameters such as Pattern, Data Output (Level, Polarity) and Data
Input {0/1 threshold, polarity). The Making Your First Measurement procedure in Chapter 2

includes a clock-to-data alignment step.

Eye Widlh

Bach time a successful clock-to-data alignment procedure is performed the eyve width is
calculated, and displayed at the bottom of the display. This result is also available on the
INPUT STATUS page and can be added to the USER’S PAGE.

Note The clock/data alignment process time is pattern dependent, and with some

§ large user patterns alignment can take several minutes. If you wish to select
a user pattern, it is recommended that you first peform clock/data alignment
on a pure PREBS. This does not affect alignment aceuracy, and can save you
valuable time.

Note Ensure that the clock frequency is stable before performing a clock-to-data
alignment procedure. -

OPERATING FEATURES 5-23



Note The user must ensure that the instrument sync thresheld is greater than or

¥

equal to the eye edge threshold to be used.

Clock/Data Alignment User Messages

The following messages may be displayed to the user at the bottom of the display during the

clock-to-data alignment.

Table 5-3. Clock-to-Data Alignment User Messages

Message

Explanation

Cannot align data if gating

Clock to Data Alignment in Progress
Clock to Data Alignment aborted
No Point Worse Than Threshold Found

No Point Better Than Threshold Found

Alignment Estimated from Right Hand Edge
Alignment Estimated from Left Hand Edge
Clock Edge Changed, Retrying Alignment

Estimated Clk-Dat Alignment Failed

Clk-Dat Aligned, Eyve Width=*"* ps

Clk-Dat Alignment Failed

Alignment Failed, Frequency Unstable

Alignment cannot be performed during gating as
measurements are disrupied.

Alignment in progress.
User pressed the ABORT ALIGN key.

Could not find a datz input delay point where
BER. exceeded the Eye Edge Threshold.

Conld not find a data input delay point where
BER was less than or equal to the Eye Edge
Threshold.

Right hand edge only was found and eye center
estimated from frequency. The data input delay
point Is set as close to estimated center of eve as
possible.

Left hand edge only was found and eye center
estimated from frequency. The data input delay
point Is set as close to estimated center of eye as
possible.

Could not find an edge so changing the data input
clock edge and searching again.

BER at estimated eye center was greater than
threshold. Alignment exits and restores
instrument to criginal state.

Eye width calculated and data input delay set to
center of the data input eye (in time axis).

BER at calculated eye center was greater than
threshold. Aligpment exits and restores
instrument to ariginal siate.

"The clock frequency changed significantly during
the clock-to-data alignment making its results
invalid. Ensure the clock frequency is not
changing significantly during clock-to-data
alignment.
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Automatic 0/1 Threshold Center

The 0/1 THER CEEFI‘ER softkey which is part of the left-menu dat i/p, clk i/p menu of
softkeys enables the user to perform the following:

Set the 0/1 threshold midway between two points, top and bottom of the eye,
where the bit error ratio is equal to 2 selectable threshold. The eye height is calculated and

displayed. The BER selectable threshold is set using the £YE EDG THRSHLD key.

The 0/1 THR CENTER: key mmay be used to determine the optimum sampling point for
asymmmetric eyes, or on patterns with an unequal mark-density.

Data Input 0/1 Threshold

introduction

There are three methods of determining the 0/1 Threshold of input signals at the error
detector data input: they are Manual, Automatic Track and Automatic Center.

If the signal at the error detector data input is a standard PRBS or a clean signal {no
excessive noise or jitter) with a 1:1 mark density, use the Manual or Automatic Track Modes,

otherwise use the Automatic Center mode.

Manual: 0/1 threshold can be set manunally.
Range:+1 to +4V nominal

Resolution:10mV nominal

Automatic Track: Tracks the mean dc level of the input signal. The 0/1 threshold
calculated 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 a-
selectable threshold. The eye height is calculated and displayed.

Selecting a 0/1 Threshold Method

To Seiect 0/1 Threshold Manual Mode

1. stem is configured for master/master operation, press the (DISPLAY] then
STR keys until the error detector is displayed. Press the (MEnU] key to display
the error detector softkeys. Proceed to step 2.
If your system is configured for master/slave operation press the key.
If the error detector is not currently displayed, select the more 262 left-menu key
then press the shog m _duies and SHBH."E"RR DET softkeys.
2. Set the system to display error detector Input Status as follows:
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Press the left-menu select paga softkey, then select the right-menu IHPUTSTAWS
softkey.

3. Press the left-menu dat i/p, .1k ifp softkey. The right-menu will now change to
show the dat ifp, ¢lk i/p softkeys.

4. Press the right-menu O/ 1 THRSHI.I) softkey, (the key will be displayed in inverse
video). Use the large Dlsplay knob or the Numeric Keypad to enter the desired 0 /1
Threshold. The value selected is displayed at the bottom of the screen.

To Select Automatic Tracking

1. Select the error detector left-menu dat l/P, c1k 1/p softkey, then set the right-menu

O/ i THR AUTGHAN softkey to AUTD , (AUTD is underlined when selected}. If for
example the pattern generator Data Amphtude were set to 30mV and the Datea High
Level to 0.0V, the Automatic 0/1 Threshold Mode value displayed will be -250mV.

To Select Automatic Center

In this mode it is recommended to first set the "EYE EDGE THRESHOLD * to a known
BER. {(bit error ratio) threshold, perform a clock-to-data alignment and then select Automatic

Center mode.

1. Select the error detector left-menu 4it 1i'p,c1k 1/p softkey.

2. Press the right-menu :morai
Set the Eye Edge Threshold.

3. Press the right-menu EYE EDG'THRSHID softkey and select a BER threshold using
the Numeric Keypad. For example, to select 2 BER of 1.00E-03; enter 1.00 using the
keypad; then press the 'e: softkey and enter 3 using the keypad, then press ENTER.
The BER threshold is displayed at the bottom of the screen.

Perform Clock-to-Data Ailgnment.

4. Press the 'f

I 1of2 right-menu. The eye width is
displayed at the ‘bottom of the screen.
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B/1 Threshold: AUTOMATIC, -255.8 a¥

dat u/p Jata Input Belay: -365 ps CL¥-BRT
—— Eye Edge Threshaid: 1. B8e-B3 BLIGH

Data Imput Eye Width: 8BB.B ps at BER { 1.88e-B3
trg o/ Bata Ipput Eye Height: — =---- PLAITY
clk o/p| HP 7EBY1B PRTTERN SENERATSR (Siatus) {1,187 {NOBAING

] Bata Nersal .
dat ifp Pattern: PRBS BaRd-1 CLKEDGE
ey i/ Trigger Pattern: §AGDEBUARBERILARIRERIRE POS HES
Trigger Rode: PRTIERN

Internal Clack Freg: 1,BER BEE BEB H: BRY {/P

gating fap} Ki-Lvl Atten  Ters DELHY
fata:  GEH.E =¥ B.BEE V¥ 8.6 48 g3
- Clock: 35BE.H sV 258.8 a¥ g.8 48 ) gy —
¢ of Bata Dutput: OH, lelay B s, Iptieize ORTR {of 3
Clk-Oata Rlignad, Eye Ridth = BEE. 8 ps

\, »

To Perform Awutomatic Center.

.

Press the 0/1'1‘53 CENTER softkey on the more 2 c_if 2 right-menu. The eye height is

displayed at the bottom of the screen, and the 0/1 Manual Threshold value given with
other parameters of the error detector Input Status, an example is given below.

N

-
I 5% 43:37:88 Feg 2, 1882 FERE 1
select | WP 78BM2B ERROR DETECTOR {Input Status) {8,171 JEYE £D6
pattern . THASHLD
Teraination: Data GROURD, Cinck GROUKD
select fata Polarity: HORAAL 8/t THR
page Clock Edge: POSITIVE CENTER
874 threshold: NARUAL, -253.8 oV
dat o/p Data lnput Delay: -365 ps O8F TRE
err-add Fye Edoe Threshold: §.B8z-B3 gy -0y
Dats {nput Eye Width: 588.8 ps a1 BER { 1.B8e-B3 [~
ight: 3849.8 oy FR { 1. Bde-BI
trg o/ Datz Input Eye Height: 398.8 oV at BER £ CLK TRA
elk asp] HP 788418 PRTTERY GENERATON  (Sratus) (1, iR} [BY -0
) Bata Norsal
dat I/n Pattern: PRES 2+23-1 .
clk _i/p Trigger Pattern: EREBIRABCHEBURERIREREAE
Trigger Node: PRTTEEN
N Interpal Clock Freg: 1,.B9A_BEB BEE H:

gating flapl Hi-Lvl Atten Tera

Para:  3P4.8 sV B.BER U g.8d3 B U
- Clack: SPE.E w¥ 25E.8 ol g.¢ dBA ) ¥ wors
{of 2 Oata Dutput: O, Delay B s, Optizize BATH 3 af 2

4717 Thr centeren, Eye Feight = 399.3 oV

v
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Error Measurements

The error detector counts bit errors by comparing data bit-by-bit with the internally-
generated reference patfern. All measurements run during the gating periods with the
~exception of Delta Error Count and Delta Error Ratio. These measurements run continuously
to enable user adjustments for minimizing errors. The measurements are as follows, (refer to

Appendix B for measurement definitions).
® Error Count

# Delta Error Count

& Error ratio

g Delta Error Ratio

m Errored Intervals

a Error Iree Intervals

Error Analysis

‘The Error Analysis is based on CCITT Rec G.821 and is derived from the bit error results.
e %Unavailability

8 %Availability

8 %Errored Seconds

B %Severely Errored Seconds

® Degraded Minutes

Power-loss Seconds

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

period following a restoration of power.

Sync-loss Seconds

Displays the number of seconds the error detector lost pattern synchronization during a gating
period.

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

Resuilt Legging
Refer to chapter 7 Data Logging for information on logging results.
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To Set Up Your Own Display of Results or Status Information

The HP 716008 Series Systems gives you the opportunity te display on the screen a page
containing results or status information important to you. This is called the User’s Page and

is setup as follows:

Note It is assumed that the system is configured for master/slave operation.

¥

The following procedure shows you how to display and view the current User’s Page
selections, and edit {or build) the page to show your own choice of results or status

information.
The process of editing the User’s Page is referred to as Building the User’s Page, and this s

accomplished using the build usr-pge softkey.

Procedure

Select and View the User’s Page
1. Press the (MENU] fixed label key.

2. Select the moTs :;’2"?:'5%: 2 left-menu.

3. Press the show duﬁles left-menu softkey.

4. If the error detector status is not currently displayed, press the SHBHERRDET right-menu
softkey.

5. If the pattern generator status is also displayed , turn it off by pressing the
SHOW PAT GEN right-menu softkey.

6. Select the more 16f 2 left-menu and press sé}l_e"cﬁ::j‘;;ige.

7. Press the right-menu USER?S PAGE softkey.

The User’s Page is now displayed and shows the results or status information selected by the
previous user. The following figure gives an example of a typical User’s Page.
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(m‘r 1B:BE:43  24.BY. 1592 CREHD
seleet | HP 78BY2R ERAOR DETECTOR (User’s Full Page) (B, 171 {USER'S
pattern PAGE
Fattern: PRES 2+23-1
select : TRPUT
aqe Errer Caunt: v STHRS
felta £rrar Lount: il
dat a/p frrar Ratio: s EALN
err-add| . Errec Sees: e STATUS
Errar free Secs:  -----
Cl : .98
trg a/p ock Frequency 995,98 HH: HRIN
clk a/p Sync: AUTOMATIC, 1.8e-83 RESULTS
Sync Loss Secands:  -----
dat 1/p Gating Hode: MARUAL INTERVL
elk i/p Bating Peried: AESULTS
Gating Elapsed:
a7y 1v€
gating 871 Threshoid: AUTEMRTIC, -255.8 aV
Termination: Oata GROUND, Clock GROUND  [RESULTS
Data Polarlty: KORMAL
[T Bata laput Belay: -484 os Bor e
1 of 2 Clack Edqe: POSITIVE {of 2
Y, J

To Build Your Own User's Page

8. Select the m re Qofiz left-menu.

9. Press the 1 :leusr—pge softkey.

You may now select from the choices offered in the build nsr—pge right- menu softkeys
and build up the display to show the status or results information you wish. As you select

a right-menu softkey the display will change to reflect your choice; the softkey selected is
underlined. The build user’s page menu comprises nine pages joined by more keys. Refer to
the Build Users Page Menu Map in Chapter 3 for a chart of the selections offered.
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Measuring Error Detector Eye Width and Height.

Introduction

The following procedure explains how to measure the width and height of the error detector
eve.

Note It is assumed that the system is configured for master/slave operation.

Procedure

1. Connect the pattern generator DATA OUT and CLOCK OUT ports to the error
detector DATA and CLOCK IN ports.

9. Connect an external clock source to the pattern generator CLOCK IN port. Set the
clock source to a suitable frequency.

3. Set the instrument to its default settings by pressing the green [INSTR PRESET ) key.

4. Set the display to show both pattern generator and error detector status as follows:
Select the Ieft ~ent more 270%, 2 shoar modules softkeys. Select ‘SHOW PAT GEN and

SHQR EBR DET right-menu softke_'ys.
5. Press the left-menu morez of2 softkey.

6. Press selec at‘%;em and select 223—1 from the right-menu.

8. Set the error detector O/l‘I’Eﬁ AUTG/MN to AUTB

9. Press the DA [I/P DELAY softkey, and using the large display knob adjust the data
delay in 2 positive direction until errors occur (note errors flashing on screen); note
the delay. Now adjust the data delay in the opposite direction until errors occur. The
difference between the two delay readings is the eye width.

To Measure Eye Height

Continue to step 10.

16. Press the /; E_LAY softkey and using the display knob set the delay to the
middle of the eye (the middle of the eye can be determined by halving the width resunlt
in step 9).

0/ MAN “softkey to HAK ::7 press the O 1‘1’33 softkey,

11. Set the error detector O

12.  Adjust the display knob in a positive direction until errors occur (note the 0/1 threshold
value); repeat in a negative direction and again note the manual 0/1 threshold, the
difference gives the height of the eye.
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User Patterns and Disc Operation

Define, Edit and Store User Defined Patterns

Introduction
The HP 71600B Series Error Performance Analyzers and Pattern Generators offer

the user the ability to define and store their own patterns (user patterns) in up to twelve
pattern stores. The contents of the pattern stores can be recalled and edited as necessary.
The following paragraphs give 2 description of pattern editor operation, including a list of
editor features, and procedures for editing patterns. Refer to chapter 4 for a description of
editor softkeys.

Basic Editor Operation

There are three main functional blocks which together provide the capability to edit, store,
and transmit a programmable user pattern. These are the editor, pattern stores, and the user
pattern memory from which the instrument outputs a user pattern. The relationship between
these three functional blocks is shown in the following figure:

w375

_____________________

USER

EDITOR PATTERN '
HEMORY PATT 1
SAVE ¢ DATY 2
H PATT 3
: PATT 4 ;

; ISt PATT 5
OISC PATT &
i DISC PATT 7
DISC PATT 8
ISC PATE 9 :
OISC PATT 10
' DISC PATT 1t

DISC PATT 12

LOAD

Figure §-1. The Editor
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The Editor

The editor always edits the contents of the user pattern memory. Thus if you wish to edit
one of the twelve pattern stores, you must first load the pattern store into the user pattern
mermory, edit the pattern, then save the pattern back to the pattern store.

Editor Features

You can use the pattern editor to perform the following:

# Load into user pattern memory and edit/output one of four internal pattern stores or one of
eight disc pattern stores.

m Load and edit one of four fixed PRBS patterns of 277, 2710, 2711 and 27 13.

i)

Copy the contents of one user pattern into another user pattern.
g Select between binary and hexadecimal displays.

® Save the contents of the user pattern memory (current pattern) to one of the four internal
pattern stores or eight disc patterns.

Load the contents of a pattern store to a precise point in the user patiern memory,
highlighted by the display cursor.

Define a block of bits within the user pattern memory and save to a pattern store large
enough to hold the block.

Delete a block of bits within the user pattern memory.

&

Patiern Stores
There are twelve pattern stores as follows:

m Pattern Stores 1 to 4 can hold patterns up to 8 kbits in size. The data is held in
non-volatile RAM.

® Patterns 5 to 12 are held on disc and can accomodate patterns of up to 4 Mbits in length,
subject to a disc with sufficient free space being available. These patterns are held in
separate files on the disc.

Current Pattern

The (CURRE, TERN' softkey enables the user to access the pattern currently stored in user
pattern memory. s is the pattern that is output, when the user selects a User Pattern as
the active output pattern.
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Choosing a Pattern

On the occasions when z user has to choose a pattern store, a display similar to that in the
following figure is shown.

~\

P
[FT T 5} 99:84:85 FEB 2. 1z8p HERE |
grsc HP 788428 ERROA DLTECTOR (Patterne) 8,17} {CURRENT
PRIT & PATTERK

Current Patrern IRRCTIVE Length: 2,438 .
DISE 2ad1 from Patt ¢ THTEANL
PAIT 7, Fatr. L: o413 Length: 5,19 PATT &
Patt. 2: 2+il Length: ¢, B4B
nist Patt. 3: 2-1d Length: 1,823 THTERNL
Patr, Hi 847 Length: 128 5
PHTI Patt. 3: SONEY STS-i2  length: 77,768 PaTt ¢
Patt.  6H: SONET STS-48  lLenoth: 31,848
bist Patt. 7: C1D 5TH-4 Length: 28, 731 IRTERNL
PRTT 3| parr. B: 19 STH-18 Length: 22,448 PAIT 1
Patt.  9: SDH STH-4 Length: 77.768
Bisc Patt. if: SOH STH-18 Length: 3t 848 INTERNL
PaTT 1g| Fatt. il: FODI Jitter  Llength: 1,288 BRTT ¥
Part. 12: FODI Wander Length: 95,888
1ist oisc
PRIT it PRTT 13
oIst RLT PAT
PAIT 124, CONTROL
.. o

Noie Loading and saving large user patterns from or to a disc can take several

minutes.

The Information shown for patterns 5 to 12 directly reflects the state of the currently
accessible disc. The user makes a choice by pressing the appropriate softkey.

The first line gives information on the contents of the user patiern memory, showing that the
last pattern to be loaded into the memory was the contents of pattern store 2, that the user
pattern mernory is inactive (it is not the pattern currently being output), and the length in

bits is 2048. A

When operating in a half-window, all irformation after pattern store 3 is not visible
by defaunlt. Pressing the v key displays information on the remaining six patiern stores.
Pressing the A key returns the display to the ofiginal contents.

If the user changes the disc inserted in the drive, the display contents are regener-
ated to reflect the contents of the new disc.

1f the disc is not accessible, the lines for pattern stores 5 to 12 are replaced with a

single text message no disk present. If the instrument 1s unable to access a patiemn store, an
error message indicating the problem is displayed beside that stores entry.
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User Pattern Memory

This is the 4 Mbit memory from which the instrument transiits any user pattern. The
contents of a pattern store can be copied into the user pattern memory and edited, or the
contents of the user pattern memory saved to a pattern store. The editor always edits the
contents of this memory.

When no disc is accessible, the user pattern memory is the only memory capabie of holding
a pattern longer than 8 kbits. If the instrument is powered down its contents are lost. At
power-on the user paitern memory is initialised to contain the following:

A single zero:- if before power-down the user pattern memory contained a single pattern.

Exiting the Editor By Mistake

If you have just exited the editor by mistake, by perhaps pressing one of the top level softkeys,
and wish to ensure that the pattern you were editing is not lost use the following short
procedure.

Procedure

Select : edlt‘usrnpat CUR.RENT PATT then save pattern Now select the pattern store
ATT or DISC PATT).

How to Set Up and Edit Your Own User Pattern

introduction

The HP 716008 Series Error Performance Analyzer and Pattern Generator offer the user the
ability to define twelve user patterns. Any one of these patterns may be recalled and edited,

for example:

® During a measurement when a pattern other than a user pattern is being output.

During a measurement when the pattern to be edited is the active pattern (the pattern
currently being output).

Note It is assumed that both pattern generator and error detector are configured for
master [slave operation. For example the error detector HP-MSIB row address
1s ’0°, and the pattern generator row address is ’1°.

Note If you select a user patfern ensure that the sync threshold is compatible with
the patiern being generated. Failure to set the correct sync threshold may
result in incorrect synchronisation.

Incorrect synchronisation results in errors and may cause clock-to-data
alignment failure. See page 4-24.
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To Edit User Patterns

Procedure

L

2.

Press the (MENU ] key to dzsplay module status, then select the select pattern softkey.
Note that the- select pattem softkey is underlined.

Select a pattern using the right-menu softkeys.

Note: If you select a user pattern this would then become the active (cutput) pattern, any
edits you perform will therefore be on the output pattern.

3.

o

Press the left-menu mare 1 of 2 softkey, and then the edzt usr-pat softkey. The

user patterns are now djsplayed an example is shown in Figure 6-2.
Note: In the following procedures the error defector is allocated a full screen. Use the

shov mociules softkey on the more 2 of 2 left-menu to assign the error detector a full
screen.

~

f
[RTE 1§5) B4:B8:31 FER 2 1892 FHERD ]
gise HP 78542E £RROR DETECTOR (Patteras) (8,173 ICURRENRT
PRIT & PRTTERA
Lurrent Pattern INRCTIVE Length: 2,848
B1se ga1q frge Patt 2 TRTERAL
PATT 71 Patr. §: ex13 Length: 8,192 PRTT
Patt., 2: g+l Length: 2,848
Bist Patt. 3: 2~3d Length: 1,823 INTERRL
M Patt, U BA7 Length: 128 e
PRIT 8| p200) 5. SQNET ST5-42  Lengeh: 77,768 PRIT 2
Patt. b&: SONET 57S-%8  Length: 311, BYE
BIsC Patt. 7: CID STH-Y Length: 28,728 IKTEARL
FRTT 31 parc. 8: CID STH-1 Length: 22 448 FRTT 3
Patr, 9: 504 STH-4 Lergth: 77,768
a1se Patz, 16: 5BH STH-18 Length: 3{1,348 INTERNL
PATF 1d1 Patt. 1f: FRDI Jitter Length: 1,288 PRET M
Fatt. 12: FOD] Hander Length: S8, 888
Bisc BIsc
PRIT 11 PRTT §
Bist CANCEL
PATT 12 EDIT
J

o

Figure 6-2. User Patterns

For this example let’s edit

The display now changes to show the current pattern in user pattern 1, and also gives a
set of right-menu softkeys to enable you to edit and view the pattern. The contents of
internal pattern 1 are now loaded into the user patiern rnemory, a; ou are now able
to edit then save the contents of pattern 1 either back to IKTER "1 or any other
patiern store. R o

The following figure gives an example of a pattern loaded from ! ©and

the right-menu edit softkeys.
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PR TTE%RR 84:14:87 FEB B, $H9P TENG

HP 78B42B SRADA DETECTOR  (Editpr} {8,477 {INSEAT
syne REPLACE
213 from Patt £ REPLACE

Ingging| [BABEBER] 111D 1813 1BLE 1188 1181 1618 1B11 Bipl PREV
[BgBER33] {817 BL1d B163 188¢ GRS B18L @R11 BLBF  JSCREEK
[B8RUREY] 1101 BH18 BRG] 11BE 1BL1 1818 €811 1118
[BEBABIEI G488 HAIE ERAL 11P) G181 B1BL 8311 BEIE  |npyr
mlsc CRABAIZEY @140 1BR! @HL: 1@B1 (11f BERL 1111 RIBI  |cpprey
[BARAIGET §161 BLEL B4A1 1119 (BEB BL1l 1183 8Bt
[RERE192] B1E8 $811 1117 1188 (ALR $B8 LB{! 1B
edit | [RgBEREY) 8501 1881 B4E] BI¥G G141 BiRY 1414 pipy JOELETE
usr-pat | [BEBERSET 4p1% 111f §BL8 18318 (111 BUE B184 pes: [BIT
[34D92837 9B1% BLBE 1191 BRiL 9191 1ABL 1101 1838
buil¢ | CBRBH3IZR] A18E 18R 8BIE BLBE 11(B A1y 8841 BI1E  lgoip
CRABEIS2I @119 21BL L{(1 BEIE 9181 BLIE {BE) BE{L |4y,
CBEBAIAYI L1171 11BE BABY BL11 1366 11l EBE: 10BE
h CBUBAYLET 8141 1611 LBLE BENG €111 18139 {R1R 1818
Shaw [BEEGYYBI 1838 @18 1111 BIBY :iid B148 gpa; itpg (S@VE
modules| rpgpayany 1918 1118 B48% BLfL {111 111% (B4R 111y |patiern
[684512] (BB 1816 3181 BA4E €118 P1RA 4149 1:84
apra (38385441 1111 11B8 @418 1681 18£1 BL1[] GAAR BERE |eore
2 af 7 1 Cursor: 467 Trig: g Length: B 182 {1 oF 3

usrvpge

\.

Figure 6-3. Edit Pattern 1

Note: The following steps explain how to perform individual edit functions. There is no need
to complete the whole procedure; refer to each explanation as required. It is assumed that the

user is currently working in the editor.

Set Pattern Length

1. Select the more 2;—'05"3: right—menu.

2.

1. Select the * mo::e

2. Press the E‘I 'SERT/ REP CE: softkey to select the function required. The key label

underlined is the one selected.

it may be that the part of the pattern in which you wish to insert or replace bits is not

currently dlsplayed To view the part of the pattern containing the bits of interest you
‘ ‘ ; - softkeys. For fast access to a

softkey, Set the cursor address {(at bottom

bit in 2 Iarge pattern use the

of screen) to the number of the bit to be edited, then press :
keypad 1 and 0 keys to insert or replace bits in the pattern.

Use the pumeric

Delete Bits

1. Select the : " right-menn.

~softkey to set the cursor to the bit number of the bit

2. Use the display knob or
to be deleted, then press D
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To Save a Pattern

When you have finished editing a pattern it must then be saved to a pattern store. This can
be to a disc store or one of the four internal pattern stores. Use the following procedure fo
save an edited pattern to any pattern store.

Procedure

1. Select the 'ﬁép:i;"e i of .3 right-menu and press the 'Ba_vé_ pattern softkey. The display
will change to show the internal and disc pattern stores, an example is shown in the
foHowing figure.

~

rrm‘r"“[%g g9:P4:22 FEB 2. 133 R
BISE kP 78BY23 ERRDR BETECTOR ({Patterns) .17}
PATT &

Lyerent Pattern INBCTIVE Length: 2,484 )
isc 2118 fres Fart 3 MOGIFIED {HTERAL
PRTT 7¢ Fatt. Iz o] Length: 8,192 PATT |

Patt. 2: poif Length: 2,848
BISE Patr. 3: g»18 Length: 1,823 TRTERNL

Patt. H: 247 Length: ie8 N
PRIT Bl plit. 5: SONET STS-17  Length: 77,768 PATT €

Patt, &: SOMET STS5-%8  Lengch: 311, BUB
D1se Patt. 7: CID STH-Y Length: 28,768 IRTERKL
PATT 8! pary, d: CID STH-1% Length: 22 448 PRIT 3

Patr. G 50H 5TH-H Langth: 77.768
i1sc Patt. 18: S0H STH-15 Length: 314,848 IRTERRL
PRTT 1g| Patt. 1iz FODI Jitrer  Length: 1,288 YT M

Patt. 12: FOBI Hander Lengti: 9B, pd8
B15E pist
PATT 4t PATY 3
gisc CRRCEL
PRTT 12 SRUE

v,

\

Figure 6-4. Pattern Stores Softkeys

2. Select the softkey indicating the pattern store into whick you wish to store the edited
pattern.

To Load a Pattern Store into the Editor -

The following procedure explains how to load the contents of a pattern store (INTERNL or
DISC) into the editor when the user is not currently working in the editor.

Procedure

Use this procedure if you are not currently working in the editor.

1.

2. Press 2dit usTTps

The pattern store selected is now displayed and you can edit that pattern using the
right-menu softkeys.

The following two procedures explain how to load 2 PRBS or user pattern into the editor.
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To Load a PRABS or User Pattern into the Editor

The editor load block function enables the user to load one of four fixed PRBS’s, or the
contents of 2 user pattern store into the user patiern memory at the current cursor position.
The current setting of the INSERT/REPLACE softkey (on the moére -1*6f 3 right-menu)
determines whether the contents of the PRBS or pattern store (the block) are inserted into, or
replace bits in the pattern.

The number of block bits loaded from the PRBS or pattern siore is tailored to fit betweern the
cursor and pattern end. For example if the cursor is sitting on bit 500 of a 900 bit pattern,
then when a block load is performed up to 400 bits can be inserted /replaced.

To L.oad a Block of Data (PRBS)
The following procedure explains how to load a fixed PRBS into the editor.

Procedure
1. DSelect edl‘t usxwpat from the ;@i’z\_cﬁfef'?‘ of 2 left menu.
2. Select the patiern store into which you wish to load a block of data. (for example

INTERNL PATT 4 ).

3. Set the cursor to the bit in the pattern where you wish to insert/replace a block of data.
Use the display knob or ‘bit softkey.

softkey to the desired mode.

the chome of se}ecti-na a fixed PRBS of ] 2 75,2
For this procedure, select a PRBS.

7. When you select a PRBS the right-menu cha.nges to give softkeys of

If you do not wish to edjt zero substitution or mark density, press Ix‘ HGDIFY then
proceed 1o step 10.
To Edit Zero Substitution

8. softkey. Enter the value of the longest run of zeros using the

numeric keypad (see bottom of screen), and then press

To Edit Mark Density

9. ight-menu changes to offer softkeys of

. select from the choices given or press
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0. When you press Hﬂ HDDIFY or finish editing zero sub or mark density the display
returns to the main editing screen, with the PRBS selected loaded into the editor (user
pattern memory) at the current cursor position.

11.  To save the edited pattern, select the more 1 'of 3 right-menu, press save pattern
then select a pattern store softkey.

To L.oad a User Pattern Into the Editor

The following cedure exiains how to load the contents of 2 user pattern store into the user
P P
pattern memory, at the current cursor position.

Procedure
1. Repeat steps 1 to 5 of the previous procedure {loading 2 PRBS).

2. Select :i'b'aié“ E‘lééis{ - the right-menu changes to give a sub-menu set of softkeys, offering
the cholce of selecting a fixed PRBS of 2‘"7 ,2"'10;, 2711 or 2713, or a user pa‘btem .

3. Select :user pa‘t“t:em then the softkey of the pattern store INTERKL PATT or DISC PATT
whose data you wish to load into the user pattern memory. Proceed to step 4.

Load Copies of User Patterns

When you select a user pattern you are offered the choice of loading more than one copy of
the pattern. The number of copies you make is however limited by the length of the current
pattern in the user patiern memory.

4. If you wisk more than one copy, enter the number using the display numeric keypad, then
press ENTER if not press : I’:IN'I'ER The contents {block) of the pattern store selected in
step 3 are now loaded into the editor at the peint highlighted by the cursor.

5. You can now elect to save the contents of the user pattern memory to 2 pattern store,

or edit further and then save to a pattern store. To save the block (pattern) you have
loaded, select the 3 right-menu, press save patte_':_‘:’, then select a pattern

store {INT or DISC PAI‘)

To Save a Block of Data

The user can define a block of bits within the curreat user pattern memory, then save the
- block to any pattern store large enough to hold the pattern. The current pattern store
contents are overwritten by the new data being saved. The label of the pattern store is

changed to that of the user patiern memory.

Procedure

The following procedure explains how to define a block of bits within a pattern in the user
pattern memory, and then save the block to a user pattern store.

t from the 3 m e:rzr“:'f:fE left-menu.

itor the pattern store containing the block of data you wish to save\delete
' : A’E‘T - store), or select a pattern store and create your

{select an M
own patterm.
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3. Set the cursor on the first bit of the block of data to be saved\deleted, use the gato Hbzt'
softkey or display knob. The following figure gives an example of a pattern loaded from
pattern store 1, and with the cursor on bit 3490.

~,

-

[FTT 145y 8Y:34:98 Frp 2, 1592 TERT]
HP 7SR4ER ERROR DEYECTOR (Félear) (8,17} {INSERT

syne REPLASE
213 from Patt | REPLALE

logging| CBEBIYEB] GECB 11B9 1BE! 1180 L12R BipE 1BIP pEmy |PREV
[BEB3ISZR] €BEY ALit 1187 BLEl 1481 118% 1481 {@14 {SEREEN
[RHBISIZY 1918 10RE 1PEE BER! 1B1D 11BE tB18 1918
[REBISEY 181 MAEW BRLA Bi1l 1RA1 1081 B11B 1111  |neyy
#ise [BYB3SIE] LBLY BABY 1AL1 B418 AL BAL) GALE 1818 [enproy
[BEBIGYET €111 B8O €164 HEIL 1181 4618 {B11 1EWd -
) [BEAIGSR] {BER 1P€ 4816 1BRL 1PL1 (A} 9118 A1it
egit  f TBAR37IZ] 1181 Bi| BIAY ILEL §B!Y RL{E :p@ s@pg |DELETE
usr-pat) ERERI7YY] @Bi1 11B¥ @BZI BAL: BBLE 11BE 11%1 pi1g (BIT
FBEEITZS] (418 1140 @BAf BIAL EBE1 1119 8811 B3R
bulld | LBBBIBEBY 1BGB Biig ALY BL16 1163 BiRE BBED 128! |gntn
usr-pue| [BEBIBYE] A11R BL18 §E1 Biil 1128 B3 1181 BABL lp,
LBBB3BYZ) 9811 BIfl G168 F1BE (B 1B%] £481 1B
N ERHEISAY] 2111 3R18 (191 1111 (BLE BRIl OBL1 111F
SnaK [PE8I0IRY Bil: 1847 1813 BLi! 1RUR 1688 111 BRfg (58W°
wodules| [pHR33EBY (BEF DEBY 1187 113 BIE! PE1@ #BE] 1gig (Petlern
[REPYBEE] BBLY 1842 {11R BEE1 1BLI BEB) {B1A RELR
apre IBHBMBIZ] 9B1B 1118 {R{B 1131 €11 BELL $11B H4BE laore
2 of 2 [ Lursar: 3, 458 Trig: 8 Length: 8,132 {1 of 2

..

_right-menu, and select -

4. Select the

5. Set the cursor on the last bit of the block of data to be saved\deleted. The block of data
will be shown underlined. The following figure gives an example of a patiern Where a
block of bits from 3490 to 4008 is selected.

r )
AT 165 9%:36:89 FEB 2, 1597 FHERD ]
HP 788428 ERROR DETECTOR {Editor) (4,171 [PREV
SCREEK
2413 from Patt | REPLAZE
(44834887 9888 11RE 1BR 118 116R BiBg {B1R Raps [MEXT
[8a835281 eBEY BITT TI8: Biil {303 TiB{ 11871 T618  [SCREEN

[PEBISS) THIB 1dBd rm“ B9T TEIR Ti8€ (A1F 1418
[BBBISH4] T1d1 BARE WRIR Bitl TRAT 18F1 BT1E TCHL  |op,
£BEBIBLE] THIT BERL THI7 BUiZ @RLE BdT1 ©9ip T610 it
CRaEBIE4E] 111 BIBE #1F1 ﬁﬁ—ﬁ’f 1814 181 1089
[Ra83588] THER 1€ AWid THHY 1971 “"B‘ HTE Bl
[B8B3717] TIRT BTl AY6T 1181 1BI1 BL1Z 1B2E BABE  |)gag
[BaBI744) ¥ELY T70F @04 BOiL ®ALE Ti6F 19if §iig
rean377sy TI16 T070 HpUT BIBT #ndT 1140 ¥hL1 BOopT
[BeR3BER] [FAW BIid 4011 B1iF 1140 FiB¥ WPER 3880
fpgnIpysl Fi1% BIIE WPL1 Biif 18P m“q T BAAL isave
raga¥szey 801 BLIT WIRE 1189 IAL1 1% 19971 TiE[
[BAR348Y] Hil: 1818 13871 Teal 1B EE_ EE‘ Ti1d
(8839352 Bi{1 1079 IBIT BIT1 1PER 1dBE L3th P41  |nELrTe
[BERIYES: 1‘&@“ BEBY TI07 110 9797 Bdid EeEl 1Ei0
EREBYRES] Tesd T{1F BUET TAT1 PURT IpLM BESQ
[REAYR3P] ata 1118 LRLB 113% 8118 BH1: 1118 PIBE  [CANCEL
fursgr: 4. 8nd Trig: B Length: 9,132 |pLoK

, then select the > store into which you wish to
ock of data. The bottom left of the dxspiay now indicates saved 511 bits to

6. Press
store the
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store **, while the display shows the original pattern store selected (the one you selected
in step 2).

The biock of data assigoned in step 5 is now stored in the pattern store selected in step 6,
and averwrites the data previously stored there.

Te Delete a Block of Data
The user can define a block of bits within the current user pattern memory (CURRENT
PATTERN), and then delete that block.

Procedure

1. Perform steps 1 to 5 of the previous (block save) procedure, then select the DELETE
softkey. The display will indicate Delefed 511 bits starting from bit 3{90.
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Alternate Patterns

Use the following procedures to set the instrument to output two patterns A and B, and
switch between patterns, or insert instances of pattern B into pattern A. The source of control

for alternate patterns can be one of the following:

u Prom the instrument front panel.

2 The rear panel AUX INPUT port.

g Over HP-IB.

Only the front panel and AUX INPUT mode of control is explained here.

To Select Alternate Pattern Control (froni/rear panel)

Procedure
‘1. Select the following softkeys in the order given:

seiectw ‘W"m:'ern use:r pat’cem ALT PAT COHTR{JL

2. Set the ;SGURCE AUX USR softkey to TSR for front panel control, or :AUX for control via
the rear paneE AUX INPUT.

3. Set the CE softkey to the mode you require. An explanation of the
fonction of this key is given in chapter 1 (page 1-13) and chapter 4 (page 4- 5).

4.  Press the

X softkey to return to the main menu.

To Generate an Alternate Patiern

The following procedure explains how to generate an alternate pattern with an 2°7 PRBS
loaded into pattern A (half A) and an 2730 PRBS loaded into pattern B {half B).

Procedure
1. Press the key to display module status, then select the moreQ of 2 left-mentu.

2. Select the

3. Select an |

4. Select the

i the pattern that is currently in
the user pattern memory is erased and 2 0 is loaded into memory. The fe]lowm ﬁ res
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10.

'S y

FRTT Y L5:88:14 RB.B2.1592 [RENG
HP 7BB42E ERROR DLTECTOR {fditer) (4,17} |load
syne
hlack
2a13 from Patt 1 REPLACE

Togging| CPHBEERED [H11 1121 {111 193¢ €88D BESA 199 BEsL |savedel
) [BABAB3Z] [BEB AL18 1811 BLiE 1AL 1@BE @BiR PEEL |bieck
[B4REB64] 1181 {831 {969 1950 912P R@18 11t1 BLit
[B8PERYET 1111 1114 1168 20R3 1188 1818 BIET 1180 oo oo
wisc | [PABEIAD] A1EB 1119 1162 1813 A1dB 1:B1 Bigd BAIL |/, ..\
[BEBGIER] §18B 1111 9181 1812 1111 BIBG 1B{f 113t
_ [BA1971 $BA1 1418 48R 113) {38 111§ €841 BEad
edil | r3gpgopy) @RA1 {1RY 1948 199G 1RE1 BRIR (RLR paBd (5T Pat
ust-agt| [REBENSE] BAGR BL11 BAf) RLBW WBAET 1iRL 1i1p 1gmg  |labe
[BREEZEAY 1BLY 1111 1PLS 111Q @BL{ BI1@ LBGH BiBG
nuild | [BERAIZRI €8L: 1111 8114 3819 B11P 4881 865 1811
[PARA357] GBA1 BUIA HBLR BLOE HBIM 1988 4113 1AL BN HEX
[AGRE3AY4] {118 BLBL 1Bi1 1418 1168 BLBL 1B1P 1881
. [9€8¢3L5) 1183 1MBY G1ED BLRF BBL (IB: @111 1l18 | ...
shan [9828448] B191 11B4 (918 1114 918! BA1L @81 1840
wodofes| rpgRE4R] 110% B1B4 @81 1141 1411 Bg1@ esds a{ps [ON OFF
[RUERSIZT BBLE BALL {BI3 1011 (B 1831 (B59 1118
sore | [BABGS4Y] 946% 191% HE18 1188 BHt1 HUIg 1BLY 8188  |rore

ust-pge

2 of 2 | Cursor: B Trig: g Length: 8,102 12 of 3
\, J
' ™
ETE (5:B7:58 d5.B2. £342 HERG
#P 7BBHZB ERRDA DETECTQR (Editor) (2,17} {1nad
sygnc
black
2~13 from Fatt L REPLALE de
: [BEPERHR] saveds
logging % biack
set pat
mlse fength
edit set pat
usr-pat {abel
buiid BIE HEX
usrpge AN
shas RLTPRIT
endii s GH OFF
#ore e
2 of ¢ | Cursar: 8 Trig: STRT PAT Lennth: 112 of 3

\..

belect the setp ezrlg;tbh softkey, and set the correct pattern length. You must ensure
that you select a pattern length that is at least as large as the pattern to be loaded into
the user pattern memory. For this example select a length of 3000 bits.

Select the right-menu.

Position the cursor at the point in the pattern where you wish the block of data loaded
(in this case a 277 PRBS) - use the £ softkey, and for this example set it to 0.

Select the . right-menu.

Select the ‘Toad BLock softkey, then select 2 277 PRBS. You may edit the PRBS zero

substitution, or mark density or press N HDDIFY ‘When you exit this menu the 277
PRBS is Joaded into the A half of the alternate pattem as shown in the following figure.
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.

ETE §Z§x§ 15:47:38 £5,82.1992 HERD
HP 78B4YCE ERRDR DEVECTOR {Edites) (8,173 jlosd
synz
black
2443 from Patt | HGDIFIEDR REPLACE
iogging [ABBEERR) L1131 1110 ¢BER D414 8BOR 11BE @B{3 ifmg |savedel
2BAB BEBE UBYD BAB ¢HAR BEDE BAEA BERA  hlack

[BEBAHI2] 1111 BE18 €918 1180 L1:8 418 4115 1181
. 8308 B{ad E3EB BEBE EBEB BEAN GBAE BEBE .oy o
wisc [RERRAGY) 03ED 1118 #BIR BIBA 1184 1948 1181 1118 length
GBER BARG B4R BUBY HBEB PARG BUES Debd
) [ROBHEIET 1188 BLIQ 1841 BLAL 9111 BAI{ ABLB 1648
edit gBaR PgRd 4362 BOAY GBED BUIE 483N paRE St pat
usr-pat: [RERA{AAY ?EB BUBE EUEB ZERA BAEB PEA¢ dBEB mEEg |lebel
BEB HEME HBEH BOBE WBAE BEBE GBRA BARM
build | {BEBAIEE} G20F BHRE BA4Y BURY HE4% BOEY GRER 838
usr-pye 9BE HEBG P49 PEBE 4247 BeBd dpss papg |BIN HEX
[PEA9192] RRAR BHEd £ROD BEMY ERER PANA RYR Bse
" U362 BABA GBEB BURA G3ER BAAR ARAD BEEC | TPRTT
shaw [BE8EZ7%] HABS BABE gRER B4BY GRAD BABE BAEER BEAY L

sodules EBED PHBE 4B 2ADY GPER AURY gBEm papg jON OFF
[B4BARSE} WRHE BEPE 4B9H BESE 9897 DAY ABER AdRR

mors 4B4E BEBY BDEH BEBE BT DEBE. 9BAE BEBE  [aore

2 aof 2 { Lursar: 128 Trig: STRT PRT Length: 1,128 12 of 3

.

To Load a 2710 PRBS into Half B of the Alternate Pattern

i1

12,
13.

14.
15,

16.

Select the morei right-menu.
Use the display v key to position the curscr on half B of the alternate word.

Position the cursor at the point in pattern B where you wish to load a 2710 PRBS. Use
the g softkey - for this example select bit 0.

Select the 1 ;' right-menu.

Select | - and select the 210 PRBS softkey.

Press ¥l TEY- or edit further using the ze:r:o snb' :markj ;ty‘ softkeys. The 2710
PRBS is now loaded into the B half of the alt ernate pattern, as shown in the following

figure.

6-14 User Patterns and Disc Operation



-

p
[E T 153 15:26:82 25.87.1392 T HERT ]
HP 74BY28 ERAOR DETECTOR (Fditor) (8,17 Hoad
sync
bloek
2213 from Patt | MOBIFIED REPLACE
lsggine| (BEDEB3Z] GEEE ARG RRER 9686 BRA3 BERE @EAE pepg  |savedal
= iB1R BE18 U11P 11PQ 8528 BGIL LPAL BULL  (block
[2FBAESYY BEER BEDA 4MEB BEBA ADED PABY ERSA BARE
(188 186 BIth P11 8161 A1BL 8811 111l [opy gar
=lsc | (g3a@R96) HPEB BABE GEAD PARQ RGP BABA 4BES BIBE | .,
8Bl BEAL 1B1E 1311 @Bi) BIBL 1ELB Biid
_ [B6DA92Y) ARAR BARY HPER PE38 O84S PARY HPAD BESE
edit 8RB BiRL 1198 BELA 1111 BIRE @181 BLiy |sSet pat
usr-pat! [RUBUSGE] BAGD BESE 8GR BOBE £3@A RUBA gp4s pgRg  |label
1111 1918 BBHB 1E1¢ 1BE1 Bit! 1BER 1812
helld | {888%992] EPEE BABE EBER BABE 4BAD BUEE ARED EaMG
usr-pge 1004 BLAL G161 BAI1 G111 BE1e @pts sasg BN HEX
[BE8L82%] #BAR BABG BPER D499 HBAR BEBE APAR BEPE
, {é',aﬂs B@3Q 4248 BEBA @A4R BEBE HBUB BEM | ...
ShO¥ | rpgR{RSE} UR9A BEAR 4AdF BARY HEYM BUBG BR4R pesg |
aodules gHER BEPE 9EGB PABY SBEA pEPe BRER Bapg (0N OFF
[D4R1BSE] BBEB BHRA PARA BGEE GREE RYRE BAEH BEBM
rore 4HER E4BE GROH BERY BRUS BARE BBEH BBE  |oore
2 of 7| Curser: 1 824 Trig: STAT PAT lLength: 112852 of 32
v,

To Save the Allernate Pattemn

17. Select the - more : f"B

right-menu, and press the o

pattern store in which to store the alternate Pattem_ ek

18. Select the :

left-menu, press ! edzt

check your pattern is saved correctly.

Bavtira softiey. Select 2

and view the pattern list to

The following figure gives an example of an alternate pattern from PATT 1 loaded into the
editor. Note that the pattern generator display indicates that an alternate user pattern is
selected, and alternate pattern control is via the front panel, (SRC USR is flagged).

. g
1T 05) 81:42:27 FEE 3, 1392 HERD |
cune HP 7EBY2B ERROR DETECTOR (Editor) (6,471 JIRSERT
4 BEPLACE

a7 from Patt & REPLRLE ACTIV

logging| [PBEABEE] 1111 1151 {117 1813 1B1B 1818 1815 818 |PREV

= 1BiR 1E18 1B1A 1814 (BB 1818 {R18 1@10 (SCREEX .
[BEBEAICT LRA1R 1818 1B1A 1GIE 1BIB 1819 181D 1814
1818 1414 {B{P 1818 §BLB 16218 {B1B 1848 iyryy
sisc | [B9AERGY] L8R 1914 1B1B 1818 P18 REIB 1B1B 1818 |crarey
1818 1818 (818 1HI¥ €181 BL1BL 43id3 BiBL -
o : H irig: i : {2

edit urser BH Trig: STRT PAT Length 128 BELETE

usr-pat | HP 7EEYL10 PRTTERK GENERRTOR  (Status! (1,183 [BIT
) fata Horwal

buitd User Pattern: LT 247 SRC LSR 19940

usr-ppe Length: 128 ALTRKT HALF B |bit
Trigger Hade: STRY PAT

shaw Internni Clock Freg: 1 BER BEB BED H: save
aodul es fing ! Hi~Lvi Atten Tern pattern

fata: 1.378 ¥ H4E.B 2V 4.4 d8 gy

sore Clocké 5BE.E &V 238.8 8V gdd8 819 snre
307 7 Bata Butput: OH, Belay B s, Dptieize DAIA { af 3

p—
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Disc Operation

Intreduction

The following provides information on the operation of the disc drive used in an HP 708418
pattern generator for the storage of user patterns.

Running out of Disc Space

When the contents of the user pattern memory is being stored to disc, there may not be
enough room on the disc to hold the new pattern. When this occurs a message is displayed
at the bottom of the display. To remedy this situation the user must make more disc space
available, and resave his pattern while the pattern remains in the user pattern memory.

The two options available, either to insert a disc with more space, or to delete one of the other
disc-based pattern stores to release more space on the same disc, are described in detail below:

‘An example of the first option is:

1. H there is a formatted, initialized disc available, insert it, and skip to step 4.

2. Enter the c top-level function menu.

t function.

3. Insert a disc in the drive, and select the f :

4. Re-enter the editor.

5. Perform a manual say peration to the original pattern store

and the second option:

1. Enter the misc. top-level function menu.

2. Select the delet oftkey, and choose one of the disc-based patterns from the
pattern selection hich is no longer required. The pattern selected is deleted from
the disc, and its disc space is available for other patterns.

3. Re-enter the editor.

4. Perform a manual operation to a pattern store.

Unable to write to disc

A similar problem to running out of disc space is that of being unable to write to the disc
inserted in the drive. Possible reasons for this problem are:

1. There is no disc in the drive to write to.
2. The write-protect tab on the disk is set to prevent writing.

3. There is a hardware fault.
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When a write operation fails within the editor, a simple error message is shown at the bottom
of the screen and the user remains in the editor, with the pattern intact.

Disc Organization
Although DOS supports a hierarchical directory structure, the instrument only looks for
patiern files in the topmost root directory.

‘The patteras are stored, one per file, in the root directory. A similar file is also present to
store the data in the buffer used during block save and block load. The patiern files are
named ir some consistent manner, for example HPPATTO1.DAT--HPPATTO8.DAT.

On DOS there are no system-defined file types, but the files are tagged with one of
the conventional suffixes, DAT, to indicate a data file.

The format of information held in 2 pattern or the buffer file is shown in Table 6-1.
It should be noted that all integers are held in unsigned representation. The file containing

the buffer data has a fixed label Buffer, and a pattern index of 0.

Table 6-1. Internal Format of Pattern/Buffer fle

Offset Type Description

tH unsigned int Tevision code

4 unsigned int 1= paitern file good - RESERVED

8 unsigned int always 0 - RESERVED

12 unsigned int always 0 - RESERVED

16 string (max 20 chars) | Header string

40 unsigned int patiern index

44 upsigned int pattern type. 0= single pattern. l=alt pattern

48 unsigned int pattern length

52 string (max 14 chars) | pattern label

70 unsigned int trigger bit (alt patt =0)

T4 unsigned int trigger type (single patt=(), when alt patt, (=
A B change, and 1= start of pattern.

78 pattern data contents of pattern

The format of the three basic types of data stored on disc are detailed in Table 6-2, Table 6-3
and Table 6-4. Each field is described in detail in the following paragraphs.
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Header String

A fixed string which must be present in a pattern file for that file to be considered valid. The
suggested siring is "HP Pattern". .

Table 6-2. Disc Format of Unsigned integer

Offset Deseription

0 |first byte of integer { least significant )
1 |second byte of integer

2 |third byte of integer

3 {lourth byte of integer ( most significant )

Tabile §-3. Disc Format of String

Offset Description
0 first byte of string length ( least significant )
i second byte of string length
2 third byte of string length
3 fourth byte of string length { most significant )
4 first 8-bit character of string |
string length + 3 |last 8 bit character of string

Table 6-4. Pattern Data Format

Ofiset Description

0 first byte of pattern data ( most sig. bit first bit of pattern )

roundup (pattern length/8)-1last byte of pattern (lower (patt.size MOD 8 ) bits zero )
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Revision Code

An unsigned integer specifying which format is used to record the pattern information in

the file. This document specifies the first such format, revision 1, but this fleld aliows future
changes to be indicated. It is reasonable to expect a given firrnware release to read all formats
which pre-date it, but not those that postdate it.

Pattern Index

Matches the pattern number mirus 4. The pattern in pattern store 9 is stored in file PATT(03
and has an index of 1 in the pattern number field. Provides a further confidence check that

the file is really the pattern file.

Pattern Label

The label given to the pattern store by the user. The label may contain any eight bit code.
The characters represented by given codes are specified by the display. It is recommended

that only ASCIH character codes are used.

Pattern L.ength

For a straight pattern, this field holds the length of the pattern in bits. The minimum
allowable length is 1. For an alternate pattern, this field holds the length of a pattern, and not
the cumulative length of both patterns. Note: both patterns must have the same length.

Trigger Bit

The position of the trigger bit within the pattern. The position must be greater than, or equal
to 0, and less than the pattern length.

Type of Pattern

This integer encodes the type of pattern held in the file. At present two types of pattern are
defined:

a Type 0—straight pattern
g Type 1—alternate pattern

Pattern Contents

There are two cases to consider, storage of straight patterns and alternate patterns.

For straight patterns, the most significant bit of the first byte contains the first bit of the
pattern. When the pattern length is not an exact multiple of 8, the lesser significant bits of
the last byte are set to zero. The size in bytes of the pattern conteats field is the value:

[pattern length =8) rounded up to the nearest integer
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For alternate patterns, the two patterns are each stored in 2 format identical to that used for
a straight pattern. The second patiern begins at the byte position after the last byte of the
first pattern.
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Data Logging

Data Logging

The HP 71603B error performance analyzer can log measurerent results to an external
printer. Results are logged in one of two modes as follows:

Logs results in Jocal mode via the rear panel HP-IB port to an externzl printer.

8 When the HP 71603B error performance analyzer is controlied by an external controller,
lines of text are returned when the appropriate command is received.

Note The measurement period, that is the period over which a measurement starts
and stops is referred to in this document as the gating period.

Recommended Printers

The following printers are recommmended:
g HP Thinkldet Printer Model 22254
HP QuietJet Printer Model 2227A

Applications of Data Logging

Permanent Record of Data logging to a printer is useful whenever a permanent record

Results of results is required. For example, experimental records during
development, and proof of conformnance to error performance standards
after system installation.

Time Stamped Time stamped logging is useful when analyzing time- varying error

Logging performance, since it allows measurements to be run over long periods
unattended.

Mote The following procedures are written for systems configured for master/slave

operation. The basic “procedure is however similar for master /master
operation, the differenc keys and status
usmg the (DISPLAY) and NEX ¢ softkey is on the

‘left-menu.

Printer Address

The printer address is set permanently to 1, and cannot be changed by the user.

Data Logging 7-1



Selecting Logging Functions

All logging functions are found on the logging menu. Press MENU then select the logging
softkey on the more 2 of 2 lefi-menu. The following figure illustrates the logging softkeys
available to the user.

Use dispioy &nob
of nungtlc keysag
13 enler vokie

LOCGING
THRSHLD

HP -
LONTRLR

LOG END
ALWAYS

JOA0GON Yy LOG END
\_bEnann ERRS=>0

Lot LOC ENG
ALARME RAT>THR

,.rm_u._w|m_‘__

I
stars )

oG on
\_ SRR $EC
LOG oN SOUELLH
i RAT=THR [ A_BFE on
A

i .
2___/ [21-2- Y H g
\lor 2 7/ T o7

R—

- FPRIMARY SOFTKEY

{ } - SECONDARY SOFTKEY
L—

Figure 7-1. Data Logging Softkeys

To Log Resulis to an External Printer

Connecting & Printer

1. Connect a cable from the rear panel HP-IB port of the mainframe in which the HP
70842B error detector module is fitted to an external printer.

To Log Results
2. Press the fixed label key.

3. Select the more 2 of 2 left-menu.

4 Press the lefi-menu logging softkey.

9. Set the right-menu LUGGING OFF ON softkey to OFF.
6. Check the setting of the HPIB CONTRLR softkey.

When the key is active (underlined) the HP 71600B Series error detector is configured
as a controjler.

If the key is not active then the error detector may be controlled via an external
controller.

7. Switch ON the HPIB CONTRLR softkey. The key is ON when it is underlined.

8. Select the type of logging you wish from the two pages of 1ogg1ng right-menu softkeys.
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right-menu to

8. Set the I.BGGIH’ : OFF mf saftkey on the ‘mor

The HP 71603B error performance analyzer is now configured to log results to an external
printer.

To Output Results via HP-IB to a Controlier

As an alternative to outputing results to a printer, it is also possible to return results to a
controller; the following procedure explains how to do this.

Procedure
1. Press the fixed label key.

2. Select the m oTE 20 left-menu.

3. Select the left-menu - ggmg softkey.

4. Set the right-menu T - softkey to OFF,

5. Switch OFF the } CONTRLE: softkey. The key is ON when it is urderlined.

6. Set the right-menu softkey to GH

The HP 716038 error performance analyzer is now configured to be controlled via a controller.
Refer to the HP T1600B Series Remote Operation manual for detailed information on

controller operation.

When Measurement Resulis can be L.ogged?
Time stamped events during the measurement period (during gating)-
g User selected or full results at the end of the measurement period.

® Current results at any time on demand.
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Logging During Gating
The events (triggers) which cause logging during gating are:
- @ On an errored second

On the error ratio exceeding a preset threshold

bove are mutually exclusive and cannot be changed

Note The two triggers liste xC
L FRC - softkey is set to {m

while the IRG 0%

Ewor Ratio Logging Trigger Threshold
The error ratio trigger threshold is in the range 1.0 to 1.0E-20 inclusive.

Results Logged During Gating
Error Count for the last second.

a Error Ratio for the last second.
Each set of results is stamped with the date and time of day.

To L.og Results During Gating

The following procedure explains how to configure an HP error performance analyzer system
to log results during the gating period whenever the error ratio is >1.0E-07.

Procedure
1. Press th :

' fixed label key.

2. Select the

3. Select the left-menn

5. Switch ON the B ‘ softkey (the softkey is underlined when ON).

6. Select on the right-menu.

7. Select the e tight-menu. Press’
logging threshold using the numeric keypad

9. Set the }

The system is now configured to log results during gating whenever the error ratio is
>1.00E-07.
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The following figure gives an example of logging during gating when errors at a rate of 1.0e-06
are introduced into the system. The first five lines of the figure are known as the header and

only appear once.

-

~
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Hewlett~Packard Te3ale

1999-1Q-17 132:39:2% START OF GATING
Gating Mode: MANUAL UNTIMED
Logaing Trigger (Quring): Error Ratio > 1.088e-07

Logging Triggar (Periodl)i Error Count @ @

Pattarn: PRBS 2°27- MNata Polarity: NORMAL
1398-10—~17 13:39:12 Second Error Count: 188
Second Error Ratior | . pRe~BE
188¢-10-17 13:308:11 Second Error Count: 180
Sacgond Error Ratio: 1.00e-25
1992-1D-17 13:35:12 Second Error Count: 108
Second Error Ratip: i @@e~B8
193@-1@-17 13:39:13 Sacond Errar Count: 18
Secondg Error Ratio: 1.BRe-06
Error Count: 4929
Error Ratio: 9.99%e-07
1898@-1@~17 13:39:13 END OF MEASUREMENT

End of Measurement Period Logging

The following sets of results can be logged at the end of the measurement period: Selectable
using the LOG*END FULL.USR softkey.

LOG “END FULL :Logs Main Results plus Interval Results plus G.821 Analysis OR

] LDGEND “USR :Logs the results currently part of the Users Page. -

Note There are separate User’s Page lists for each of the full and half size screen
displays. If you select LOG END USR the list of results logged will be those
configured for the current size of screen display.

End of Measurement Logging Trigger

At the end of 2 measurement period the triggers to initiate logging are:
Abways

# Error Count >0

@ Error Ratio > threshold (threshold range 1.0 to 1.0E-20}
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Note The three triggers are mutually exclusive and cannot be changed while the
i LOGGING OFF ON softkey is set to ON.

v

To Log Resulis at the End of the Measurement Period

The following procedure explains how to configure the HP 71603A error performance analyzer
to log results selected on the U/sers Page, at the end of the measurement period when the

error count >{.

1. Press (MENU).

2. Configure the system to perform a measurement over a single or manual gating period.

3. Select the more 2 of 2 left-menu.

4. Select the left-menu logging softkey.

5. Set the right-menu LOGGING OFF ON softkey to OFF .

6. Switch ON the HPIB CONTRLR softkey (the key is ON when it is underlined).

7. Select the more 2 of 2 right-menu.

8. Select the L{}GEND ERRS>G right-menu softkey.

9. Set the 1L0G END FULL USR softkey to USR. This sets the error detector data logger to
log all the results selected on the Users Page (see note on previous page).

10.  Select the more 1 of 2 right-menu.

11. Set the LOGGING GFF ON softkey to ON.

The error performance analyzer is now configured to log the User Page resulis if, at the end of
the measurement period the error count is greater then zero.

The following figure gives an example of end of measurement period logging.
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Hewlett—-Packard 708428

1888~-148-~17 12:36:28 START OF GATING
Gating Mode: MANUAL UNTIMED
Logging Trigger {During): Error Ratio > P.2Re-07

Logging Trigger (Period): Error Ceunt > @

Patiern: P} PRBS 2°23-1 Data Pcoclarity: NORMAL
Error Count: 82
Error Ratio:d 3.416e~-08
19590~1¢~17 13:36:53 END OF MEASUREMENT
M- A

Log On Demand

The LOG ON. DEMAND softkey enables the user to log a single snapshot of the current results at
the instant the key is pressed, irrespective of whether the system is gating or not, and whether
logging is enabled or disabled. The output logged is dependent on the current state of the
instrument, and is defined as follows:

LOGGTHG DN, GATING O -.... results only logged

LE)G NG DFF ,GATING ON i. ... header and results logged

LOGEING/ON 0T’ OFF, GATING OFF :.... header and results logged

Logging Alarms

When an alarm occurs and if the user has selected to have alarms printed, its cause {clock
loss, data loss, sync loss), occurrence time and recovery time are printed. Power fail and |
recovery will always be printed regardless of whether alarms have been enabled or not. An

example of Alarms logging 1s given below.

1960-04-23 23:10:04 ALARM: Power Failed
1880 04 23 23:10:14 Power Restored
1990 04 23 23:10:19 Gating Resumed

Te Log Alarms
Select the left-menu logging softkey and turn ON the right-menu LUG ﬁLARHS softkey. The
ARMS softkey is ON when it is underlined.

Note In the event of a power fallure, any results which were stored prior to being
sent to the Printer will be lost.
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Logging Squelch

The Squelch feature is intended to save paper in situations where logging is being triggered
over a long period of time. When Squelch is enabled logging is inhibited if triggered for ten
consecutive seconds. When Squelch is active a message similar to the following is logged:

1990-04-23 23:10:03 Squelching Printing

To Squelch or not to Squelch

Ouly during gating triggers contribute to the decision on whether or not to squelch. Thus, the
occurrence of end of measurerneni periods do not contribute, and are logged, if the user has
indicated that they should, even when actively squelching.

Note that squelching status continues through an end of measurement period.

That is, if actively squelching when an end of measurerment period occurs, then at the start
of the next measurement period the instrument will continue to squelch. Logging is resumed
after one trigger free second. A message similar to the following is logged at the end of

squelching.

1990-04-23 23:11:04 End of Squelching Printing

When squelching terminates the error count and error ratio are logged.
Squelching has no effect when the LOG ON DEMAND softkey is used.

Results Storage

An internal buffer is used to store results when the volume of results is greater than the print
speed. If additional results occur when the buffer is full, then new results are discarded. The
following message is logged each time the results buffer becomes full.

1990-04-23 16:12:44 Printing Results Buffer Overflow - Results Lost

Once the results buffer begins to empty, new results are then stored. No message is logged
when this occurs.

Results Storage when Logging is Switched On

When logging is switched ON the internal buffer used to store results is emptied. Disabling
logging inhibits further storage of results but does not erase previously stored resulis.
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Front Panel Controis

Front Panel Controls

Interpreting Front Panel Operation Indicators

If the HP-MSIB indicator lights (upper-left corver of the display, next to the key},
inspact the HP-MSIB cable connectors for tightness, ther cycle power. I the HP-MSIB
indicator remains on, refer to the HP T0004{A Installation end Verification Maenual

Front-Panel Controls

The HP 70004A Display serves as the “front panel” for instruments in the HP 716008 Series
Modular Measu;reme_gt System. It is possible to use one display with multiple measurement
systems, one display for a single system, or even multiple displays for the same system.

The HP T0004A Display has one screen with 14 softkeys. The softkeys are labeled by either
the display or the instrument that controls the keyboard. Softkeys are nsed for all manual
instrument control functions.

All softkeys are organized into two groups which are accessed with the following front-panel
keys:

® The key accesses all display functions.
The key accesses all instrument functions.

Fixed-Label Key Functions

For data entry, each display has a single knob and 24 labeled keys (such as 0 through 9,
decimal point, minus sign, back-space, step-up, and step-down). In most cases, data can be
entered with either the numeric keypad {0 through 9), the display knob, or the step keys. In
addition, the following fixed-label keys exist on the display front-panel:

{Instrument) Use the key as the primmary way of transferring the
keyboard between instruments on row 0 of the address map. When the

key is pressed, the display assigns colored borders to the currently defined
windows. Near each window a softkey containing the first seven characters in
the module’s “label ID” (for example, the HP 708428 error detector) and
module address (row and columnu) is displayed in inverse video in the same
color as the module. If a labeled softkey is pressed, a keyboard link is offered
to that window’s instrument. If the instrument accepts the link, it will be
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given the keyboard, and will put up its mepu softkeys as though the
key had been pressed.

LCL {Local) This key returns all modules in the system from HP-IB remote to
iocal control.

(Instrument Preset) When an instrument owns the keyboard, pressing

will caunse that instrument to preset all of its own operating

parameters. This returns the instrument menu to the screen if the display.
menu is in use, but does not affect operation of the display except to
terminate configuration functions.

This key accesses all of the system and display functions on the HP 71600B

system System functions such as the cI ,‘éss Hap ) ,_Conf:Lg Display,
softkeys control the addressmg, commurnication, and
conﬁguratmn of the modules in the system. The {DiSPLAY] key also accesses
color editing, mass memory, multiple windows, printing, and plotiing
functions.

MENU This key brings up a menu of softkeys for pattern generator and /or error
detector control. If the system is configured for master/slave operation, the
softkeys displayed are for both modules. If configured for master /master
individual module softkeys are dispiayed.

USER The operation of this key is identical to the key for the pattern
generator /error detector setup.

HOLD This key deactivates the knob, numeric keypad, and step keys (except in the
(DispLAY]) and (INSTR]) mmenus) until another function is accessed.

Use this key as a backspace key in a numeric entry, to return to the previous
ment, and 1o return from the keys to the last set of keys
accessed.

PRINT This key starts a raster print output of the present display screen over HP-IB.

This key starts a vector plot HP-GL (Hewlett-Packard Graphics Language)
output of the present display screen over HP-1B.

Key Functions

All functions are activated by pressing the keys around the perimeter of the display screen.
The functions are organized in levels, called softkey menus. The (DISPLAY) and (MENU) keys
access the top-level keys. This manual describes the softkeys accessed by the key. The
softkeys on the left-side of the Display are the fop level or primary keys and select major
functions or groups of functions. The right-menu softkeys are subordinate to the left-menu
key that is currently selected, and are used to select functions or parameters relevant to

the left-menu selection. The right-menu softkeys are referred to as secondary keys in this
document.

Use the backspace (€] key to return to the previously displayed level of keys.

Some of the key functions are too numerous to display 2ll at once, and for this reason are
divided into pages. Press the oftkey to view additional pages.
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Multi-State Functions

Some softkeys switch between two states, such as Logging OFF or ON L0

SYNC AUTOMAN. An underscore or inverse video on the key labels indicates which iéys’ and
conditions are selected.

DO LOHO® & O

Figure 8-1. HP 70004A Display Front Panel

Front Pane! Controls and Indicators

1.

o

© @ N oo o

10.

11.

Use the (Local} key to return the instrument from HP-IB remote control to local
control.

The HP-MSIB fault indicator light indicates the status of the HP-MSIB. If the light is on,
there is an HP-MSIB problem.

Use the (instrument preset) key to activate all the preset conditions of the
instrument presently controlled by the keyboard. (The (DispLAY PRESET] softkey in the

DISPLAY } menu performs a similar function.)

Use the menu keys to activate module and system control operations.

Memory card slot:-not used with HP 71600B Series error performance analyzer.
The memory card access light :-not used in HP 716008 Series Systems

The memory card battery-low light:- not used in HP 71600B Series Systems.
HP.HTL -not used in HP 716008 Series Systems.

The (UNE] key switches the display on and off.

Use the (€] (backspace) key to move from a lower level of menu keys to the previous level.
Use the {€) key to backspace the cursor while entering text or numbers.

Use the numeric keypad to enter numeric values.

Front Panel Controls  8-3



12.

13.
14.

-

15.

6.
17.
1g.

Use the key to deactivate an active function to prevent further control setting
changes.

Use the two (step) keys to change parameters up or down.
Use the Display knob to change parameters and select other operating values.

Use the (instrument) key to move the display keyboard between modules in the
system that are on row address 0 of the address map.

Use the (DiSPLAY ), {USER), and (MENU) keys to call the top-level softkey menus to the screen.
Use the key to start a raster print output of the present display screen over HP-IB.
Use the key to start a vector plot output of the present display screen over HP-IB.

Input/Output Ports

Refer to the P 71600B Series Installation and Verification manual for detailed specifications
of the HP 70841A pattern generator and HP 70842A error detector input or output ports.
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Preset Module Configurations

Preset Module Configurations

Introduction

This appendix lists the default settings for the three pre-defined PRESET module
configurations; the four user PATTERNS, and the error detector User’s Page settings when it

is allocated a half and fall screen.

PRESET Module Configurations

WJthm fixed memory there are stored three predefined, complete module configurations. The
m key, and the other two are accessed with the misc |
ET 2 softkeys.

Table A-1 lists the HP 716008 Series pattern generator moduie configuration and Table A-2
the error detector module configurations when the green (INSTR PRESET ) key is pressed. '
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Tabie A-1. Pattern Generator Module INSTR PRESET Settings

Fuanction

Preset State

Pattern type

PRES

PREBS pattern

2723-1

aliernate word

0101010101010101 0000000011111111

Z5UB pattern

ZERGC SUB 2713

zero substitution 13
MKDEN pattern MARK DENSITY 2713
mark density 4/8 a
user pattern PATTERN 1
PRBS 2723-1

user pattern label

user pattern 1 thru 12

not set to aliernate pattern

zlternate pattern source

Auxiliary Input

alternate patiern mode alternate
alternate patiern half select A half
external error add OFF
internal error add OFF
internal error add rate ie-6
clock amplitude 500 mV
clock high-level 250 mV
clock attenuation 0dB
clock termination ov
all zeros

trigger pattern

trigger mode

PATTERN SYNC

trigger control for alternate pattern

cuce per input change

data amplitude 500 mV
termination ayv
data high level ov
data attenuation 0 dB
data polarity NORMAL
data output control ON
data optimisation DATA
data ouput delay "0 ps
OFF

keyboard lock
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Table A-1. Pattern Generator Module INSTR PRESET Settings (continued)

Funciion Preset State

HP-IB format of packed data

used for passing large patterns 1 bit per byte
internal MMS clock frequency 1 GHz
internal MMS clock frequency step 1 MHz
internal MMS clock amplitude +3 dB
interna! MMS clock output control ON

trigger bit position

zero-substitution PRBS 2713-1

LS I e

zero-substitution PRRBS 2711-1

zero-substitution PRBS 2710-1

zero-substitution PRBS 277-1

mark-density PRBS 2713-1

mark-density PRBS 2711-1
mark-density PRBS 2710-1

O S D o o O

mark-density PRBS 277-1

PRESET 1 is defined as for (NSTR PRESET J, but with the following exceptions:

@ PRBS pattern. ... ............2710-1
g clock amplitude. ... ... ... 560 mV
e clock highlevel. ... ... .. .. 280 mV
a data ampilitude. ... ... ... . 560 mV
= data high level.... ... ... 280 mV

PRESET 2 is defined as for (INSTF ?RESET ), but with the following exceptions:

e clock amplitude. ... .... ... 560 mV
m clock high level. ... ... ... 280 mV
= date amplitude. ... .... ... .560 mV
® data high level.... . ... ..., 280 mV
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Table A-2. Error Detector Module INSTR PRESET Setlings

Function Preset State
Pattern type PRBS
PREBS pattern 27231
ZSUB pattern ZERO SUB 2713
zero substifution 13

MEDEN pattern

MARK DENSITY 2713

by ERRORS gating period

rnark density 4/8
user patiern PATTERN 1
user pattern label H2U18”
data polarity normal
kevboard lock QFF
gating OFF

| gating control by TIME
by TIME gating period 1 minute

160 errors

by BITS gating period

lelD clock bits

measurement type

manual untimed

sync threshold

report mode previous
0/1 TERESHQLD MODE AUTOMATIC
0/1 THRESEOLD LEVEL -1.3 Volts
data termination 0 Volis
data input delay b ps
clock edge POSITIVE
clock termination 0 Volts
sync mode AUTOMATIC
1e-3

current page

MAIN RESULTS

users page

see next table

size of lems in first page

of build-user page

normal height

beep on data error

OFF

full size windowshow Edet & Pg

half size window: show EFdet
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Table A-2. Error Detector Module INSTR PRESET Setlings {continued)

EYE ERGE THRESHOLD

Function Preset State

LOGGING OFF

SQUELCH OFF

LOG ALARMS OFF

LOG DURING TRIGGER on etrored second

LOGGING THRESHOLD 1.0e-3

LOG END TRIGGER ALWAYS

LOGGING PERIOD REPORT FULL

HPIB CONTRLR OFF
1.00e-3

HP-IB format of packed data

used for passing large patterns

1 bit per byte

PRESET 1 is defined as for INSTR PRESET, but with the foliowing exceptions:

PRBS pattern.............2710-1
® current page.... ......... USER’S PAGE

PRESET 2 is defined as for INSTR PRESET, but with the following exceptions:

gating period. ... .... ..., 30 seconds
measurement type......... timed single
g logging status............ ON

alarms logging. ... ... .... ON

w squelch status............ ON

g HP-IB controller........ . ON
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Error Detector User’s Display Page Default Settings

The following two tables lists the default values of the error detector User’s Page
when allocated a half and full screen. The User’s Page is accessed using the left-menu
" and right- menu USER2S*PAGE softkeys.

Table A-3. User’s Page Half $creen Settings

Line Number| INSTR PRESET PRESET 1 & 2
Line 1 pattern, line #1 BIG error delta count
Line 2 pattern, line #2 BIG error delta count
Line 3 error count BIG error delta count
Line 4 error ratio BIG error delta count
Line 5 gating mode error count

Line 6 gating period 0/1 threshold mode
Line 7 0/1 Threshold Mode | data input delay
Lipe 8 data input delay gating elapsed
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Table A4, User’s Page Full Screen Settings

Line Number| INSTR PRESET |PRESET 1 & PRESET 2
Line 1 pattern, line #1 BIG error delta count
Lige 2 pattern, line #2 BIG error delta count
Line 3 error couni BIG error delta count
Line 4 delta error count BIG error delta count
Line 5 error ratio

Line 8 error seconds BIG error count

Line 7 error free seconds BIG error count

Line 8 clock frequency BIG error count

Line 9

Line 10 sync mode

Lipe 11 sync loss seconds 0/1 threshold mede
Line 12 gating raode data input delay
Line 13 gating period eye width

Line 14 gating elapsed clock frequency

Line 15 o

Line 16 0/1 Threshold Mode | gating elapsed

Line 17 data termination

Line 18 data polarity error seconds

Line 18 data inpui delay error milliseconds
Line 20 clock edge sync loss seconds
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User PATTERN Default Settings

Four PATTERNS are available to the user, numbered 1 through 4. They are initially set to
the following, and are accessed via the left-menu ed: -pat softkey. They are as follows:

Tabie A-5. User Pattern Default Setlings

Pattern | Label|Length
PATTERN 12713 (8192
PATTERN 212711 14096
PATTERN 32710 2048

PATTERN 4§27 128
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Measurement Definitions

Measurement Definitions

lntrodﬂction

Measurement definitions for the HP 716008 Series Error Performance Analyzer are given in
this appendix.

Error Measurementis:

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 are
described with the exception of Delta Error Count and Delta Error Ratio.

Error Count:

The total mumber of errors during the gating period.

Delta Error Count: -

The number of errors in successive decisecond intervals.

Emror Ratio:

The ratio of counted errors to the number of bits in the selected gating period.

Delta Emor Ratio:

The ratio of connted 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.
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Error Analysis
The error analysis is based on CCITT' Rec G.821 and is derived from the bit error results.

Y Unavailability:

The error ratio is calculated over 1 second timed intervals during the gating period. An
unavailable period begins when the error ratio is worse than 1 x 103 for 10 consecutive
seconds. These 10 seconds are considered part of the unavailable time. The unavailable period
ends when the error ratio is better than 1 x 103 for 10 consecutive seconds. These 10 seconds
are considered part of the available time. %Unavailability is the ratio of the unavailable

seconds to the total gating period expressed as a percentage.

%Availability:

The ratio of the available seconds to the total gating period expressed as a percentage.

Y%Emrored Seconds:

The ratio of the errored seconds in the available time to the total number of seconds in the
available time, expressed as a percentage.

%Severely Errored Seconds:

The ratio of the total number of available seconds with an error ratic worse than 1 x 102 to
the total number of available seconds, expressed as a percentage.

Y%Degraded Minutes:

Severely errored seconds are discarded from the available time and the remaining seconds
are grouped into blocks of 60 seconds. Blocks which have an error ratio worse than 1 x

1076 are called degraded minutes and %odegraded minutes is the ratio of the total number of
degraded minutes to the total number of 60 second blocks in the available time expressed as
2 percentage. Incomplete blocks of less than 60 seconds are treated as complete blocks of 60

seconds.

Power Loss Seconds:

Displayed as the number of seconds the Error Detector is not able to make measurements
during a gating period owing to ac-power loss. The gating continues to the end of the selected

period following restoration of power.

Sync-loss Seconds:

Displayed as the number of seconds the Error Detector losses pattern synchronization during a
gating period.
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Error Messages

Error Messages

Introduction

During operation of the HP 716008 Series pattern generator and error detector via the front
panel, certain configurations, events and keystrokes are invalid and produce error messages.
The messages are grouped into non-permanent and permanent errors. A permanent error is
one {usually associated with a hardware fallure) that persists indefinitely. Non-permanent
errors are generally associated with incorrect user settings.

Motation

In the following Table, edet=error detector and pgen=pattern generator.
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Non-permanent Errors

Error Displayed Message Description Applicability”
No. :
101 |[Invalid set option edet + pgen
102 |lInvalid query option edet + pgen
103 | Already gating The instrument cannot be commanded |edet
to start gating while it 1s already
gating.
104 | Already not gating The instrument cannot be commanded |edet
to end gating while it is already not
gating.
105 | Not while gating This command is not permitted while |edet
the instrument is gating.
106 | Caunot gate while centering This command is not permitted while |edet
the instrument is centering the eye
height.
107 | Canunot 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 smali: edet -+ pgen
111 | Conflicts with run of zeros The zero-substitution pattern requested | edet -+ pgen
is mcompatible with the current setting
of the run of zeros.
112 | Conflicts with zsub length The run of zeros requested is edet -4 pgen
incompatible with the current setting of
the zero-substitutiorn length.
113 | Conflicts with data high level |The data amplitude requested is pEen
mcompatible with the current sefting 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
User’s Page because it needs two
adjacent locations.
116 | Logging already enabled The instrument cannot be commeanded |edet
to start logging while logging is already
enabled.
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Non-permanent Errors (continued)

Error Displayed Message Description Applicability”
No.
117 jLogging slready disabled The instrument cannot be commanded |edet
to end logging while logging is already
disabled.
118 | Not while logging enabled This command is not permitied while |edet

the instrument has logging enabled.

119 | Slave needs service The slave module has detected an error jedet -+ pgen
and is requesting that its error quene
be read to identify the cause.

120 | Data attenuator too large The instrument cannot produce the pgen
defined ECL levels with the current

value of attenuator.

121 | Slave not present The command can be executed only if ajedet + pgen
slave module exisis.

122 | Need 4 adjacent locations This item cannot be added to the edet
User’s Page because it needs four
adjacent locations.

123 |Do not have system clock The date or time cannot be set in this | edet
instrument as it is not the holder of the
system date and time (e there is
another module from which 1t picked
up the date and time at power up}.

124 {Cannot align data if gating A Clock to Data Align cannot be edet
performed while we are gating as it
interferes with the calculation of
measurement results.

125 | Cannot center if gating A 0/1 Threshold Center cannot be edet
performed while we are gating as it
interferes with the calculation of
measurement results.

126 |Cannot align data if centering | A Clock to Data Align cannot be edet
performed while we are performing a
0/1 threshold center operation.

127 |Cannot center data if aligning | A 0/1 threshold center operation edet
cannot be performed while we are
performing a Clock to Data Align

operation.
128 | Already have external "The CONTROLLER capability cannot |edet
controller be used when an external HP-IB

controller is already connected.
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Non-permanent Errors (continued)

Error
No.

Displayed Message

Description

Applicability”

129

174

175

400
401
402

443

404
405

406

407

408

409

410

Address conflicts with Err Det

Non-volatile memory error
Results corrupied

Pattern too large for store:
Cursor position outside range:

Invalid patiern length

Pattern length out of range
Invalid char(s) in label

Alternate patterns have ho
trigger bit

Straight patterns have no
trigger mode

Pattern store label too long
Invalid pattern store

Straight patterns have no half
B

Disk drive disabled

Cannot set the printer address to that
of the Error Detector.

The non-volatile memory has failed
causing the previous instrument setup
to be lost.

The non-volatile memory has failed
causing the measurement results to be
lost.

The chosen length for the pattern
cannot be generated by the instrument,
The length must lie within the specified
resclution. Only generated when the
user patiern memory is active.

The pattern length is too large for the
store.

A character in the label is not valid.

Alternate patterns do not have a
trigger bit position. It is an error to try
and set the

trigger bit for a pattern store
containing an alternate patiern.

Straight patterns do not have a trigger
mode. It is an error to try and set the
trigger mode for a pattern store
containing a straight pattern.

The label for the pattern store exceeds
the maximum length allowed.

The pattern store pumber does not
identify a valid store.

Attempt to perform an operation

specific to an alternate pattern when
the pattern store contains a

straight pattern.

The disk drive has been internally
disabled. The requested action on the

edet

edet + pgen
edet

edet + pgen
edet + pgen

pgen -+ edet

pgen + edet

pegen + edet
pgen + edet

pgen -+ edet

pgen + edet
pgen -+ edet

pgen - edet

pgen

disk drive can not be performed.
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Non-permanent Errors (continued)

Error Displayed Message Deseription Applicability”
No.
411 | Disk pattern header invalid An error has been detected in the pgen

information within the file holding the
pattern store data. The file may be
corripted.

414 | Disk pattern store invalid The index field in the file confaining pgen
the pattern store data is set to an
illegal value, The file may be corrupted.

415 | Disk pattern type invalid The pattern type field in the file pEED
containing the patiern store data is set
to an illegal value. The file may be
corrupted.

416 | Dask pattern label invalid The pattern lzbel in the file containing | pgen
the pattern store data contains an
illegal character. The file may be

corrupted.
417 |Iniernal disk error Internal failure in disc system pgen
418 | Unrecognised disk error An unrecognized error has occured pgen

whilst using the disk.

419 | Directory overflow Directory Overflow. Although there pgen
- may be room on the media for the file,
there is no room in the directory for
another file name.

420 | Patiern file not found There is no file corresponding to the pgen
pattern store on the disc.

421 | End of pattern file error Operation caused the end of file to be | pgen
reached. No data left whilst reading, or
space left when writing {o a paitern
store.

422 | Disk full The disk is full. There is not enough pgen
free space for the specified size of
patiern store.

423 {Bad disk controlier There is 2 hardware problem with the |pgen
floppy disk conirol elecironics.

424 | File open on disk COperation not allowed on open file. pgen
May arise after changing the disk whilst
an operatlon s in progress.

425 | Media changed or not in drive | Disk changed or not in drive. Either pgen
there 1s no disc in the drive, or the eject
butfon is pressed whilst the disk is
being accessed.
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Non-permanent Errors (continued)

Error

Displayed Message

Description

Applicability”

428

429

430

431
435

Bad disk drive

Dise write protected

Disk media uninitialized

Disk data read error

Disk check read error

Corrupt disk
Unable o reload edit buffer

Mass storage unit not present, A
hardware problem.

Write protected. Attempting to change
the contents of a disk with it’s
write-protect tab set. Saving to a
pattern store on disk, deleting a
pattern store from the disk, or
formatting a dick all generate this error
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 error was detected
when reading the data just written.
The media is probably damaged.

Dise may be corrupt.

During power-on, the user pattern
memory could not be reloaded from the
appropriate pattern store.

pgen

pgen

pgen

pgen

pgen

pgen
pgen
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Permanent Errors

Error
No.

Disployed Message

Description

Applicability”

136

134

138

136

137

140

143

146

150

153 to
168

Error codes associaied with interface 1 board

Interface 1 board missing

Too much calibration data

Vernier not calibrated

EEPROM sync-ioss contents

EITOT

EEPROM module ID error.

Error codes associated with interface 2 board

Interface 2 board mmssing

Interface 2 freq meas error

EEPROM data contents error

EEPROM clock contents error

EEPROM crc error:

Error codes associated with gate array board

Gate array board missing

Gate array RAM (U3 - U1§)
error:

The Interface 1 board is not present ip
the instrument.

There is too much Phase Shifter
(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 1s out of date.

The calibration data for the Phase
Shifter Vernier has been corrupted in
the EEPROM.

The calibration data for sync-loss
detection has been corrupted in the
EEPROM.

The calibration data for module
identification has been corrupted in the
EEPROM.

The Interface 2 board is not present in
the intrument.

The self-test firmware detected that a
frequency measurement could not be
started correctly.

The calibration data for the data
amplifier has been corrupted in the
EEFPROM.

The calibration data for the clock
amplifier has been corrupted in the
EEPROM.

The Gate Array board is not preseut in
the 1nsirument.

The seli-test firrnware deiected a
problem with writing to and reading
from the ECL RAM CHIP U3-Ul8on

the Gate Array board.

edet + pgen

edet + pgen

edet + pgen

edet

edet

pgen

pEen

PEED

pgen

edet -+ pgen

edet 4+ pgen

edet 4 pgen
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Permanent Errors (continued)

Error

Displayed Message

Description

Applicability”

170 to
173

175

176
177

180

181

185

186

160

191

192

Ram (U8 - U11) error:

Exror codes associated with ROM

ROM (U8) error

ROM (UT) error

PIT contents corrupt:

PIT timer failure:

The Self-test firmware detected a
problem with writing reading from the
RAM on the Control Processor Board
Us - Ul1l.

See the section on Non-Permanent
errors

See the section on Non-Permanent
errors

NV-RAM (U22) error:
NV-RAM (U23) error:

The self-test firmware detected an error
during the CEC check of the Read
Only Memory (ROM) on the Control
Processor Board US.

The self-test firmware detected an error

during the CRC check of the Read

'{Only Memory (ROM) on the Control

Processor Board 7.

The Peripheral Interface/Timer (P1/T)
device on the Control Processor board
is not correctly retaining the values

placed iu it’s Timer Preload Registers.

The Peripheral Interface/Timer (PI/T)
device on the Control Processor board
is pot correctly counting time.

Ercor codes associsted with HP-MSIB

MSIB error

Unrecognised slave found

Too rnany slaves found

The internal self-test of the HP-MSIB
bus has detected an error.

An unrecognised MMS moduie has
been found in this module’s slave
address space.

More than the permitted number of
slaves have been found in this module’s
slave address space.

pgen -+ edet

edet -+ pgen

edet + pgen

pgen + edet

pgen -+ edet

edet 4 pgen

edet + pgen

edet -+ pgen
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Permanent Errors (continued)

Error Displayed Message Description ' Applicability”
No. -
183 | Slaved patt gen ff'w The firmware version of the slaved edet
incompatible Pattern Generator is toe old to be
compatible.
194 |Slaved clock {/w incompatible |The firmware version of the slaved pgen

clock is too old to be compatible.

Error codes associated with measarement processor

200 | Measurernent board missing The Measurement Processor board is | edet
not present in the instrument.

201 DPRAM iest error The Self-test firmware detected a edet,
problem with writing to and reading
from the Dual Port RAM (DPRAM) on
the Control Processor Board U28.

202 | DPRAM exchange error An error occurred in the firmware when | edet
we tried to create an exchange for
processing results.

203 | DPRAM 1nitialisation error An error occurred in the firmware when |edet
trying to set up the firmware for
processing of results from the DPRAM.

204 [ DPRAM timeout error The Control Processor firmmware timed |edet
out while waiting for a response to a
command sent to the Measurement
Processor.

205 llpvalid DPRAM command An invalid command has been sent via |edet
DPRAM to the Measurement Processor
from the Control Processor.

207 | Results missed error One or more sets of results from the edet
Measurement Processor has been
missed by the Control Processor.

208 | Measurement fivimware The firmware in the Measurement edet
incompatible Processor is incompatible with the
firmmware in the control processor.

214 | Pattern type protocaol error An invalid pattern type command has |edet
been sent to the Measurement
processor from the control processor.

211 {Pattern length protocol error | An invalid pattern length commmand hasjedet
#1 been sent to the Measnrement
processor from the control processor.
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Permanent Errors (conlinued)

Error
No.

Displayed Message

Description

Applicability”

212

213

214

215

216

217

218

219

220

221

Polarity protocol error
Sync protocol error
Threshold protocol error
Clock edge protocol error

Pattern length protocol error

#2

Header protoco] error

Measurement board ROM (U3)
error

Measurernent board ROM (U4)
error

Measurement board RAM (US)
error

Measurement board RAM (U86)
error

Axn invalid pattern polarity command
has been sent to the Measurement
processor from the control processor.

An invalid sync command has been sent
to the Measurement processor from the
control processor.

An invalid sync threshold cormnmand has
been sent to the Measurernent
processor from the control processor.

An invalid clock edge command has
been sent to the Measurement
processor from the control processor.

An invalid pattern length command has
been sent to the Measurement
processor from the control processor.

An invalid command has been sent to
the Measurement processor from the
control processor.

The self-test firmware detected an error
during the CRC check of the Read
Ounly Memory (ROM) on the
Measurement Processor Board U3.

The sell-test firmware detected an error
during the CRC check of the Read
Only Memory (ROM) on the
Measurement Processor Board U4.

The Self-test firmware detected a
problem with writing to and reading
from the RAM on the Measurement
Processor Board US.

The Seli-test Airmware detected a
problem with writing to and reading
from the RAM on the Measurement
Processor Board U6.

edst

edet

edet

edet

edet

edet

edet

edet

edet

edet
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Permanent Errors (continued)

Error Displayed Message Description Applicability”™
No.
222 | Measurement board PIT timer | The Peripheral Interface / Timer edet.
error (P1/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) device on the Measurement

Processor board is not correctly
retaining the values placed in it’s Timer
Preload Registers.

224 | Pattern length protocol error | An invalid pattern length cornmand has | edet
#3 been sent to the Measurement
processor from the control processor.

“edet=Frror Detector; pgen=Pattern Generator
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Operating Notes

To Determine How Your System is Configured

This procedure assumes all modules are correctly installed and cabled.

1. Switch on the HP 70004A Display and HP 70001A Mainframe.

2. Press the (DiSPLAY) fixed label key.

3. Press the Addreas '""ap left-menu softkey. Rotate the large display knob clockwise and

observe the Row address of eack module in your system.

If each module (ERR DET, PAT GEN or SIG GEN) row address is '0", the system is

configured for master/master operation, as shown below.

GEm)

(18
7
&
5
R4
O
w 3
2
1
TUBLZB 70841 PLEETN
0 1 ERR DET BPATT GEN {LE SRC
HP- T HP-IB A8 HP-IB 19
17 18 19 20
4 COLUMN

Figure D-1. Master/Master Address Setting
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I the error detector module is the only module on Row "0’ (except for the HP 70004A
Display) the system is configured for master /slave operation. An example of master/slave
address setup is as follows:

([ B ToEND] |

7

&

5

7031iA
4 LK SRC

70848
1 PATT GEN

708476

0 | ERR DET

HP-IB 17
17 18 9 20

L COLUMN y

Figure D-2. Master/Slave Address Sefling

An example where pattern generator and error detector are both configured as masters and
the clock source as a slave is given below.

(I %] TN
7
6
5
R4
o
W3
2
FUATA
1 LK SRC
HEIB 19
708428 708418
0 ERR DET PATT GEN
HP-1B 77 HP-IE 18
6 17 18 19
! COLUMN )

Figwe D-3. Master/Master with Siaved Clock
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Pattern Generator Data Output Termination Voltage/External
Attenuation

introduction

The following gives an explanation of how patiern gemerator data amplitude and data hi-level
are affected by data output termination selection, and how the displayed data amplitude is

calculated with external attepuation added.

a If you change the data ontput termination from 0V to -2V or vice versa, the data amplitude
is set to 250mV and the data hi-level to -1V or 0V (0V for OV termination). You can then

select data amplitude and data hi-level as required.

& If you change the external attenuator value (using the .'E:X ‘DATA ATTEN softkey) the data
amplitude is set to the value calculated by mult;plymg 250mV by the attenuation factor

(250mV x attenuation).

Note When you use the 1 ATA ATTEN softkey to enter attenuation, the data
; amplitude dlspiayed is the calculated voltage at the output of the attenuator,
and not the voltage at the DATA OUT port.

A graphical example is given below of a pattern generator data output terminated to -2V
and 204B attenuation inserted between the DATA OUT port and the system under test.
The displayed amplitude is 25mV and the DATA OQUT port voltage 250mV.

DISPLAYED DATA AMPLITUDE » 25mV
DATA H-LEVEL - -V

PATTERN
GENERATOR

°;;“ 20dB }T—l SYSTEM UNDER TEST

TER?‘!iNATION
SET TQ -2v

Figure D-4. Data Ouiput Voltage with External Attenuation
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Setting Error Detector Sync Thresholds

infroduction

The following paragraphs provide information on how to select the correct sync threshold
for the current pattern. Failure to set the correct sync threshold may result in incorrect
synchronisation, which may cause errors or clock-to-data alignment failure. Sync threshold
is setup using the left-menu S ' C softkey (on more 2 of 2 left-menu) and the right-menu

Setting Sync Thresholds

To obtain accurate results you must choose a sync threshold which results in optimum
alignment for the current pattern.

When using 2 PRBS pattern, loss of alignment with the incoming data will result in a
nominal error rate of 50% due to the nature of PRBS data. Under these conditions, pattern
misalignment will be detected no maiter which sync threshold has been selected. Note;
selecting a sync threshold of 1e01 allows the error detector to remain in sync over the widest

range of system error rates.

For any pattern other than a PRBS pattern, the error rate caused by non-alignment with

the incoming data is dependent on the data pattern. Here the sync threshold should be
chosen so that only EXACT pattern alignment results in the error detector gaining sync.

For example, consider a pattern of 1000 ones and 1000 zeros as skown in figure D-5. With
reference alignment 1 the patterns are totally out of phase and the error rate is 100%, but as
the reference moves closer to optimum alignment the error rate drops gradually to zero. For
exact alignment, the sync threshold must be set lower than the error rate caused by a 1 bit
misalignment, that is lower than 1e03 in this example.

000 ONES 1000 ZERQOS
NCOMING DATA ____Jm
REFERENCE ALIGNMENT 1 UU ERRDOR RATE ~ 00%
REFERENCE ALIGNMENT 2 m——w—L—L*—J____L :
' ' : oo ERROR RATE - 25%

: : : ‘
REFERENCE ALIGNMENT 2 WWW H
: 1 BIT: TR L——: ERROR RATE ~ 0.1%

Figure D-5. Error rates due to pattern misalignment

In the general case, for an n bit patiern length the sync threshold should be set lower than
2/n if optimum alignment is to be achieved.
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Clock-to-Data Alignment Failure

Are you experiencing a failure or intermittent fallure when you perform clock-to-data
aligament on a User Pattern? If so, check the sync threshold setting, it may be necessary to
select a lower value (for example change from 1e01 to 1e02) and retry clock-to-data alignment.
To select a new sync threshold press the left menu SYHC softkey then the right-menu

Note

On RAM based (USER) patterns the error detector may gain sync at a

point in the pattern where the criteria for synchronisation (set by the Sync
Threshold) is met; but is not the correct point where the internally generated
reference pattern and the data input pattern match. When the error detector
gains sync incorrectly errors occur and clock-to-data alignment may fail. If
this occurs reset the sync threshold to a lower value and recheck the error rate

and clock-to-data alignment.

If you select a USER pattern ensure that the sync threshold is compatible
with the pattern being generated. Failure to set the correct sync threshold

may result in incorrect synchronisation.

Incorrect synchronisation results in errors and clock-to-data alignment failure.

Noie

For most RAM based patterns synchronisation shounld occur in approximately
2 to 3 seconds. However synchronisation times are dependent on pattern

length and pattern comtent, 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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Compatibility with HP 70206A Graphics Display

Compatibility with HP 70208A Graphics Display

Introduction

The purpose of this appendix is to highlight some of the differences between using an HP
70004A Display and a HP 70206A Display in an HP 71600 Series Gbit/s Tester System.

HP 70206A Display Softkeys

The softkeys presented to the user when the fixed label (DisPLAY]) key is pressed differ from
those In an HP 70004 A Display and are as follows:

Ot
hardesny

REFPORT
ERRUGRS

dpay
temts

NTEN
ALJUST

HELP

HF 708418 PATTERN GENERATOR (Status) (0.32) | puepy sy
Oarn Normot PRESET
Patlern: PRBS 2-23-1 SELECT
Trigger Putern: DHADOOOXNO0H0CI000C00 NSTR
Trgger Moge PATTERN
Batc Amplituge:  B300 mv
Dato High Lavel 5000 mv { OV term) QSSHGR
kayhkd
Dola Output Deloy: 0=
QeSS
Lt]
Claex Amolitude:  830.0 oV
Cisck Frequercy: 1000 BHz canfig
ekpiny
psPL | A

Figure E-1. HP 70206A Display Softkeys
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Display Module Status When two Windows are Assigned

In HP 70004A Displays the fixed label key enables the user to quickly switch the
keyboard between modules on row § of the address map.

The HP 70206A Display does not have an key, but it is possible to perform the same
operation using the following procedure.

Note The following procedure assumes the systemn has been configured for
Master /Master operation and two windows are assigned.

a. Press the fixed label key.
b. Press the aﬂsz_gn Xe bd right-menu softkey.

c. Use the Numeric Keypad 4 and v keys to select the widow required then press the
fixed label key. The window selected is highlighted by a green border.
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Index

0
0/1 THR , 4-27

0/1 THR AUTO/MAN, 420
0/1 THRSHLD, 4-20

A

ac line switch, 8-3
ADD BLANK, 4-26
Add Errors, 1-12, 2-11
ALARMS LOGGING, 4-28
Alignment, 2-10
Aliernate Pattern, 6-12
Alternate Patterns, 1-11
Alternating Word Test Pattern, 1-11, 5-10
alt pat control, 4-4
ALT PAT ON OFF, 48
alt words, 4-5
Applications of Data Logging, 7-1
AITOW
backspace, 8-3
down, 8-4
up, 8-4
Attenuator, 5-1¢
Antomatic Clock-to-Data Alignment, 5-23
AUX INPUT, 1-13
AVAILBL %, 4-27

B

backspace

key, 8-3
BEEP ON ERROR, 4-30
BINARY BEX, 4-8, 4-17
Build User Page

Softkey Menu, 4-25
Build User’s Page, 5-20

C

CLK-DAT ALIGN, 420
CLK DAT ALIGN, 421
CLKEDGE POS NEG, 421
CLK TRM 0V/-2V, 4-12
CLOCK AMPLTD, 4-12
CLOCK ECL, 4-12
CLOCK EDGE, 427
CLOCK FREQ, 412

Controller, 1-5
Copy

User Pattern, 6-5
current pattern, 4-7
Current Pattern, 5-2

¥

DATA AMPLTD, 4-9
DATA ECL, 49
DATA HI-LEVL, 4-5
DATA I/P DELAY, 4-27
Data Logging, 7-1
Data Outpui Inhibit, 1-14
DATA POLRITY, 427
DATA TERM, 4-27
dat i/p olk i/p, 420
dat I/p <k i/p

Softkey Menu, 4-20
DAT I/7 DELAY, 421
DAT O/P DELAY, 48
dat ¢/p, err-add

Softkey Menu, 4-9
DAT O/P ON OFF, 4-9
TAT TRM 0V /-2V, 410
defzult seitings, A-1
DEGRADE MINS, 427
DELETE BIT, 4-7, 416
Delete Bits, 6-6
DELETE BLANK, 4-26
digital knob

front-panel, §-4
Dise Operation, 6-16
Display Functions, 2-5
display key, 8-4
(ISPLAY) ey, &1
Display Xnob, 2-5
display softheys, 4-1
Documentation Descripiion, 1-1

E

editor operation, 6-1
Edit User Pattern, 6-4
Softkey Menu, 415
End of Measurement period Logging, 7-5
entry
number, 8-3
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Environmental, 1-5 front-panel light

ERR-ADD EXTRNL, 410 HP-MSIB, 8-3

ERR-ADD FIXED, 4-10 front-panel switch

ERR-ADD SINGLE, 4-10 line on/off, 83

ERR ONT 0 — 1,426

ERR CNT 1 — 0, 4-26 G

error add |, 4-10 (G.821 ANALY, 4-18

Error Analysis, 1-16 gating, 4-22

Error Count, 7-5 Gating

ERROR COUNT, 425 Softkey Menu, 4-22

Error Count Inkibit, 1-19 GATING ELAPSED, 4-25, 4-27

ERROR cs, 4-26 GATING MODE, 4-27

ERROR D COUNT, 4-25 Gating Period, 2-10

Error Detecter GATING PERIOD. 4-23, 427
Softkey Menus, 4-14 Gating Periods, 1-17
User’s Page, A-8 GATING REPORT, 4-27

ERROR ds, 4-26 General Information, 1-]

errored second, 7-4 Getting Started, 2-1

ERRORED SECS, 4-27 Graphics Display, 1-1

ERROR FREE cs, 4-26

ERROR FREE ds, 4-26 H

ERROR FREE ms, 4-26 header string, 6-18

ERROR FREE s, 4-26 hotd

Error Inject, 1-12 key, 8-3

Error Measurements, 1-16, B-1 key, 8-1

Error Messages, C-1 HP 70004A, 1-7T

ERREOR s, 4-26 HP 70208A Display, E-1

Error Qutput, 1-18 HP 70206A Graphics Display, E-1

error ratio, 7-4 HP 703114, 1-21

Error Ratio, 7-3 HP 708418, 1-8

ERROR RATIO, 4-25 HP 708428, 1-15

Error Ratio Logging Trigger Threshold, 7-4 HP-HIL, 83

ERROR s, 4-26 HP-IB CONTRLR, 4-18, 4-28

ERR RAT 0 — 1,4-26 HPIB CONTRLR, 7-2

ERRRAT 1 — 0, 428 HP-MSIB fault light, 83

evenis, 7-4 HP Quitedet Model 22274, 7-1

EXT CLK ATTEN, 4-11, 412 HP ThinkJet Model 2235A, 7-1

EXT DATA ATTEN, 4-10

EYE EDG THRSHLD, 4-21, 4-28 i

EYE HEIGHT, 4-28 Indicators (error detector), 1-20

EYE WIDTH, 4-28 Indicators (pattern generator), 1-13

Inhibit Data Qutput, 1-14

F Taput AUX, 1-13

fault light Input /Outpui Ports, §-4
HP-MSIEB, 8-3 INPUT STATUS, 4-18

Fized-Label Key Functions, 8-1 INSERT REPLACE, 4.7, 4-16

Fixed Label Keys, 2-5 Installation and Verification Manual, 1-1

FREQ STEP, 412 instr key, 8-4

Prequency Measurement, 1-12, 1-16 key, 81

Frequency Range, 1-10 instr preset keyv, 8-3

Frequency Range (error detector), 1-15 key, 8-1

FRMWARE VERSION, 4-13, 4-30 instrument

Front Panel Controls, 8-1 key, 8-4

Front Pzanel Controls and Indicaters, 8-3 Instrument Functioms, 2-7

front-panel knob, 84

Index-2



instrument preset key, 83
internal buffer, 7-8

Interpreting Front Panel Operation Indicators,

8-1
INTRVL RESULTS, 4-18

K
kev
backspace, 8-3
display, 8-4
down, 8-4
hold, 8.3
instr, 8-4
instr preset, §-3
instrument, 8-4
instrumment preset, 8-3
meny, &-3, 8-4
plot, 8.4
print, 8-4
step, 8-4
up, &-4
user, 8-4
Key
DELETE, 6-6
KEYBOARD LOCKED, 4-13
KEYBRD LOCKED, 430
Kev Functions, 82
Key Labelling. ¢-1
Key Notation, 2-4
kevpad
nurneric, 8-3
knob
RPG, 84

L

key, 81
(4) key, 8-1
left-meny, 4-1
line switch

ac, 8-3
toad block, 47, 4-185, 6-9
Load fixed PRBS, 6-5
Load Pattern Store, 6-7
LOG ALARMS, 4-19
LOG DUR TRIGGER, 4-28
LOG END ERRS>0, 4-20
LOG END FULL, 7-5
LOG END FULL USR, 4-20
LOG END RAT>THR, 4-20
LOG END REPORT, 4-28
L.OG END TRIGGER, 4-28
LOG END USR, 7-5
Logging, 4-18

Softkey Menu, 4-18
Logging Alarms, 7-7

Logging During Gating, 7-4
Lagging Functions, 7-2
LOGGING OFF ON, 4-18
Logging results, 1-19

Logging Squelch, 7-7

LOGGING STATUS, 418, 4-28
LOGGING THRSHLD, 420, 4-28
Logging Trigger, 7-5

Log On Demand, 7-6

LOG ON DEMAND, 418

1L.0OG ON ERR SEC, 4-19

LOG ON RAT>THR, 4-19

Log Results, 7-1, 7-3

Log Results to an External Printer, 7-2
LONGEST RUNZERO, 45, 4-15

M
Mainframe, 1-1, 1-7
MAIN RESULTS, 4-18
MAIN STATUS, 4-18
MANUAL , 423
MARKDEN, 4-5, 4-15
Mark Density
Edit, 6-8
MARK DENSITY, 4-6, 4-15
Master, 2.2
Master/Master, 2-2, 2-14
Master/Master Menu, 4-2
Master /Slave, 2-2
Master /Slave Menu, 4-2
Measure
Data Waveforms, 5-15
Error Detector Eye Width & Height, 5-31
Eye Height, 5-31
Input Sensitivity, 5-18
rms and p-p Jitter, 5-20
Measurernent
Procedure, 2-8
Measurement Definitions, B-1
Measuremnent Period, 1-17
memory card, &3
memory card slot, §-3
Menu
Edit User Pattern, 4-8
menu key, 8-4
key, 8-1
menu keys, §-3
misc, A-1
Softkey Menu, 413
Softkey Menu (Error Detector), 4-28
more, 4-1
Multi-State Functions, §-2
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N

number entry, 8-3
NUmeric

keypad, 83
numeric entry, 4-1
Numeric Keypad, 2-5

o

off

line switch, §-3
on

line switch, 8-3
QOptions, 1-6
optmize D D41/, 4-10
Output

Trigger, 5-13

p

Pattern, 2-16

Editor, 8-5

Edit User, 6-4

Insert Bits, 6-6

Load, 6-7

Replace Bits, 6-6
Patiern Edit, 6-4
Pattern Generator

Softkey Menus, 4-4
Pattern Generators, 2-15
Pattern Generator Specifications, 1-10
PATTERN IDNTITY, 426
Pattern Length, 6-6
Patterns, 1-10, 5-10
Patterns {error detector}, 1-15
patiern stores, 6-1
Pattern Stores, 1-11, 5-10, 6-2
Permanent Record of Results, 7-1
plot key, 8-4
key, &1
POLRITY NORMINYV, 4.9, 421
POWER LOSS, 4-26, 427
Power Requirernents, 1-5
FRESET, 4-29, 5-2, A-1

Recall, 5-2
PRESET 1, A-3, A-5
PRESET 2, A-3, A-5
PRESET module, A-1
PREV SCREEN, NEXT SCREEN, 4.7, 416
Printer Address, 7-1
print key, 8-4
key, 8-1
Print Modes, 1-19
Programming Manual, 1-]
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Recall

Measurement Configurations, 5-2

recall pattern, 47, 4-16

recall setup, 413, 429, A-1
Recommended Printers, 7-1

Remote Control, 1-5
REPEAT, 4-23

REPORT PREVCUR, 4-23
Results Logged During Gating, 7-4

Results Storage, 7-8
revision code, 6-18
right-menu, 4-1
RPG

knob, 8-4
RUN GATING, 4-22

S

savedel block, 4-7, 4-17, 6-10

save setup, 4-13, 4-29
Select Page, 4-18

Softkey Menu, 4-18
select patiern, 2-18, 4-4
SELF TEST, 4-13, 4-30
set clock, 4-29
set pat label, 4-7, 4-17
set pat length, 4.7, 417
setup clock output, 2-17
setup Trigger, 2-17
SEV ERR SECS, 4-27
SEOW ERR DET, 4-31
Show Madules

Softkey Menu, 4-30
SHOW PAT GEN, 4-31
SINGLE, 423
SIZE NORMBIG, 4-25
slot

memory card, 8-3
Softkey

edif usr-pat, 4-15

Menus, 41

select pattern:Error Detector, 414

syne, 4-24

Softkey Menu Descriptions, 4-1

Softkeys, 2-4
Specifications, 1-21

Specifications (pattern generator), 1-10

SQUELCH, 420
SQUELCH OFF/ON, 419
SQUELCH STATUS, 423
Start Measurement, 2-11
step key, 8-4

STOP GATING, 4-22
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Measurement Configurations, 5-2
Submaster, 2-2
Switch-on, 2-6
Sync

Sofikey Menu, 4-24
SYNC | 4-27
SYNC AUTO/MAN, 4-24
Synchronization, 1-18
SYNC LOSS, 4-27
SYNC START, 4-24
SYNC THRSHLD, 4-24
System Turn-On, 2-3

T

TERM OV/-2V, 4-21
Time Stamped Logging, 7-1
To Log Results, 7-2
To Log Results During Gating, 7-4
To Qutput Resulis via HP-IB to a Controller,
7-3
trg o/p, clk o/p
Softkey Menu, 4-10
Trigger
Pattern, 5-13
Puise Repetition Rate, 5-13
Synchronization, 5-13
TRIGGER BIT, 4-11
Trigger OQutput, 1-19, 5-13
TRIGGER PAT CLK, 411
TRIGGER PATTERN, 411
Trigger Pulse, 1-12
TRIG IN I/P PAT, 4-11

U .
UNAVAIL &, 4-27
User Funections, 1-21
User Interface, 1-21
user key, 8-4
key, 8-1
user pattern, 4-4, 4-14
User PATTERN

Default Settings, A-8
user PATTERNS, A-1
Tiser Patterns, 6-4
USER SETUP

Recall, 5-3

Store, 5-3
USER SETUPS, 4-2¢
User's Page, 5-29
USER’S PAGE, 4-18

v
View Module Status, 5-4

W
When Measurernent Results can be Logged?,
7-3
Windows, 5-4
Recall, 5-5
Save, 5-5
Word Test Patterns, I-11, 5-10

z

ZEROSUR, 4-5, 4-15
Zero Substitution, 1-11, 5-10
Edit, 6-8
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