HP 71612 Series of Gb/s Testers

Operating and Programming Manual

SERIAL NUMBERS

This manual applies directly to HP 71612 12 Gb/s Error Performance Analyzers
comprising the following elements:

HP 70843

HP 70843

HP 70843

Option UHF 0.1-12 Gb/s Error Performance Analyzer with serial
number(s) prefixed 3xxxU or GBXXXXXXXX.

Option UHG 0.1-12 Gb/s Pattern Generator with serial number(s)
prefixed 3xxxU or GBXXXXXXXX.

Option UHH Error Detector with serial number(s) prefixed 3xxxU or
GBXXXXXXXX.

For additional important information about serial numbers, see SERIAL NUMBER
INFORMATION on page 1-9 in the Operating Manual.

Serial number information for other elementsin the system is contained in the following

manuals:
Display
Mainframe
Clock Source

see HP 70004A Installation and Verification Manual.
see HP 70001A Installation and Verification Manual.
see HP 70340A/70341A Operating and Calibration Manual.
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Declaration of Conformity
according to | SO/IEC Guide 22 and EN45014

Manufacturer’s Name:

Manufacturer’s Address:

Declares that the product
Product Name

Model Number:
Product Options:

As Detailed in:

Assessed by:

mearking accordingly.

Location

Supplementary Information:

South Queensferry, Scotland

Hewlett-Packard Ltd.

Telecomms Networks Test Division
South Queensferry

West Lothian, EH30 9TG

Scotland, United Kingdom

12Gb/s Error Performance Analyzer System
HP 71612B

This declaration covers all options of the above product as detailed in
TCF A-5951-9852-01

Conforms with the protection requirements of European Council Directive 89/336/EEC on the approximation
of the laws of the member states relating to electromagnetic compatibility, against EMC test specifications
EN 55011:1991 (Group 1, Class A) and EN 50082-1:1992.

Electromagnetic Compatibility (EMC)
Technical Construction File (TCF) No. A-5951-9852-01

DTI Appointed Competent Body
EMC Test Centre,

GEC-Marconi AvionicsLtd.,
Maxwell Building,

Donibristle Industrial Park,
KY115LB

Scotland, United Kingdom

Technical Report Number:6893/2200/CBR, dated 21 August 1997

The individual components of the product meet relevant international safety standards.

The product herewith complies with the requirements of the Low Voltage Directive 73/23/EEC, and carries the CE

15 December 1998 l\) ?ZM

Date W.R. Pearson / Quality Manager

Europe Contact:

Your Loca Hewlett-Packard Sales and Service Office or Hewlett-Packard GmbH, Department 2Q / Standards Europe
Herrenberger Strasse 130, D7030 Boblingen (Fax: +49-7031-143143)
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South Queensferry, Scotland
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Hewlett-Packard Ltd.

Telecomms Networks Test Division
South Queensferry

West Lothian, EH30 9TG

Scotland, United Kingdom

12Gb/s Bit Error Rate Tester
HP 70843B
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TCF A-5951-9852-01
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The product conforms to the following safety standards:

EN 61010-1(1993)

IEC 1010-1(1990) +A1(1992) +A2(1995)
CSA-C22.2 No. 1010.1-93

EN 60825-1(1994) / |EC 825-1(1993)
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Date W.R. Pearson / Quality Manager
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WARNINGS

The following general safety precautions must be observed during all phases of operation, service, and
repair of this product. Failure to comply with these precautions or with specific warnings elsewhere in this
manual violates safety standards of design, manufacture, and intended use of the product. Hewlett-Packard
Company assumes no liability for the customer’s failure to comply with these requirements.

Thisisasafety Class 1 instrument (provided with a protective earthing ground, incorporated in the power-
cord). The mains plug shall only be inserted in a socket outlet provided with a protective earth contact. Any
interruption of the protective conductor inside or outside of the instrument is likely to make the instrument
dangerous. Intentional interruption is prohibited.

DO NOT operate the product in an explosive atmosphere or in the presence of flammable gasses or fumes.

For continued protection against fire hazard, replace the line fuses only with the same type and ratings (type
nA/nV). The use of other fuses or materials is prohibited (where the fuse typeis blown rate).

Keep away from live circuits: Operating personnel must not remove equipment covers or shields. Proce-
duresinvolving the removal of covers and shields are for use by service-trained personnel only. Under cer-
tain conditions, dangerous voltages may exist even with the equipment switched off. To avoid dangerous
electrical shock, DO NOT perform procedures involving cover or shield removal unlessyou are qualified to
do so.

DO NOT operate damaged eguipment: Whenever it is possible that the safety protection features built into
this product have been impaired, either through physical damage, excessive moisture, or any other reason,
REMOV E POWER and do not use the product until safe operation can be verified by service-trained per-
sonnel. If necessary, return the product to a Hewlett-Packard Sales and Service Office for service and repair
to ensure the safety features are maintained.

DO NOT service or adjust alone: Do not attempt internal service or adjustment unless another person, capa-
ble of rendering first aid and resuscitation, is present.

DO NOT substitute parts or modify equipment: Because of the danger of introducing additional hazards, do
not install substitute parts or perform any unauthorized modification to the product. Return the product to a
Hewlett-Packard Sales and Service Office for service and repair to ensure the safety features are maintained.

If thisinstrument is not used as specified, the protection provided by the equipment could be impaired. This
instrument must be used in anormal condition (in which all means of protection are intact) only.

No operator serviceable parts inside. Refer servicing to qualified personnel. To prevent electrical shock do
not remove covers.




CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time of shipment
from the factory. Hewlett-Packard further certifies that its calibration measurements are traceable to the
United States National Institute of Standards and Technology (formerly National Bureau of Standards), to
the extent allowed by that organization’s calibration facility, and to the calibration facilities of other Interna-
tional Standards Organization members.

WARRANTY

This Hewlett-Packard product is warranted against detectsin materials and workmanship for a period of one
year from date of shipment. Duration and conditions of warranty for this product may be superseded when
the product is integrated into (becomes part of) other HP products. During the warranty period, Hewlett-
Packard Company will, at its option, either repair or replace products which prove to be defective.

For warranty service or repair, this product must he returned to a service facility designated by Hewlett-
Packard (HP). Buyer shall prepay shipping chargesto 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 a product will execute its pro-
gramming instructions when properly installed on that product. HP does not warrant that the operation of the
product or software, or firmware will be uninterrupted or error free.

LIMITATION OF WARRANTY

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

The design and implementation of any circuit on this product is the sole responsibility of the Buyer. HP does
not warrant the Buyer’s circuitry or malfunctions of HP products that result from the Buyer’s circuitry. In
addition, HP does not warrant any damage that occurs as a result of the Buyer’s circuit or any other detects
that result from Buyer-supplied products.

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 CONSE-
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL

THEORY.




NOTICE

The information contained in this document is subject to change without notice. HEWLETT-PACKARD
(HP) MAKES NO WARRANTY OF ANY KIND WITH REGARD TO THISMATERIAL, INCLUDING,
BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. HP shall not be liable for errors contained herein or for incidental or
consequential damages in connection with the furnishing, performance or use of this material. This docu-
ment contains proprietary information which is protected by copyright. All rights are reserved. No part of
this document may he photocopied, reproduced, or translated without the prior written consent of the
Hewlett-Packard Company. HP assumes no responsibility for the use or reliability of its software on equip-
ment that is not furnished by HP.

Restricted Rights Legend

Use, duplication or disclosureis subject to restrictions as set forth in subdivision (c)(2)(ii) of the Rightsin
Technical Dataand Computer Software clause at 52.227-FAR14. Hewlett-Packard Company; 3000 Hanover
Street; Palo Alto, California 94304.

Printing History

The Printing History shown below lists al Editions and Updates of this manual and the printing date(s). The
first printing of the 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 Edi-
tion of the manual. Updates are numbered sequentially starting with Update 1. When a new Edition is cre-
ated, it contains all the Update information for the previous Edition. Each new Edition or Update also
includes arevised copy of this printing history page. Many product updates or revisions do not require man-
ual 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 or Edition or

Update Date Part Number Update Date Part Number
Edition 1 Feb 1994 71612-90000 New Edition Mar 2000 71612-90011
Edition 2 Jul 1995 71612.90000

New Edition Jun 1998 71612-90007

New Edition Dec 1998 71612-90008
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General Information
Introduction

I ntroduction

This chapter contains general information about the HP 71612 Series System and is
divided into the following sections:

Safety Considerations General Safety Information, Safety Symbols

Options Listsall the options available with your system.

Accessories Supplied Lists the accessories supplied with your system.

Serial Number Information Explains the Hewlett-Packard serial numbering
system.

Returning Instrumentsfor Service Containsinformation on how to return an instrument
to Hewlett-Packard for service.

Precautions Highlights electrostatic discharge procedures and
accessories available. This section also contains
information on lifting or carrying the HP 70843 and
on cleaning the display.

Updating Firmware Provides a procedure for updating the HP 70843
firmware.

Safety Considerations

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

Safety I nformation

Thefollowing general safety precautions must be observed during all phases of operation,
service, and repair of thisinstrument. Failure to comply with these precautions or with
specific warnings elsewhere in this manual violates safety standards of design,
manufacture, and intended use of the instrument. Hewlett-Packard Company assumes no
liability for the customer’s failure to comply with these requirements.

Thisisa Safety Class | instrument (provided with a protective earthing ground,
incorporated in the powercord). The mains plug shall only be inserted in a socket outlet
provided with a protective earth contact. Any interruption of the protective conductor
inside or outside of the instrument is likely to make the instrument dangerous. I ntentional
interruption is prohibited.
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Safety Considerations

General

DO NOT operate the product in an explosive atmosphere or in the presence of flammable
gasses or fumes.

DO NOT use repaired fuses or short-circuited fuseholders. For continued protection
against fire, replace the line fuse(s) only with fuse(s) of the same voltage and current
rating and type.

DO NOT perform procedures involving cover or shield removal unless you are qualified
to do so. Operating personnel must not remove equipment covers or shields. Procedures
involving the removal of covers and shields are for use by service-trained personnel only.

DO NOT service or adjust alone. Under certain conditions, dangerous voltages may exist
even with the equipment switched off. To avoid dangerous electrical shock, service
personnel must not attempt internal service or adjustment unless another person, capable
of rendering first aid and resuscitation, is present.

DO NOT operate damaged equipment. Whenever it is possible that the safety protection
features built into this product have been impaired, either through physical damage,
excessive moisture, or any other reason, REMOVE POWER and do not use the product
until safe operation can be verified by service-trained personnel. If necessary, return the
product to a Hewlett-Packard Sales and Service Office for service and repair to ensure the
safety features are maintained.

DO NOT substitute parts or modify equipment. Because of the danger of introducing
additional hazards, do not install substitute parts or perform any unauthorized
modification to the product. Return the product to a Hewlett-Packard Sales and Service
Office for service and repair to ensure the safety features are maintained.
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Safety Symbols

The following symbols on the instrument and in the manual indicate precautions which
must be taken to maintain safe operation of the instrument.

The Instruction Documentation Symbol. The product is marked with this
symbol when it is necessary for the user to refer to the instructions in the
supplied documentation.

before operating the equipment - protects against electrical shock in case

@ Indicates the field wiring terminal that must be connected to earth ground
of fault.

OR Frame or chassis ground terminal - typically connects to the equipment’s
metal frame.

Y, Alternating current (ac)

—_—— Direct current (dc)

A Indicates hazardous voltages

Warning denotes a hazard. It calls attention to a procedure, which if not
correctly performed or adhered to could result in injury or loss of life. Do
not proceed beyond a warning note until the indicated conditions are fully
understood and met.

WARNING

Caution denotes a hazard. It calls attention to a procedure, which if not
correctly performed or adhered to could result in damage to or destruction
CAUTION : : :
of the instrument. Do not proceed beyond a warning note until the
indicated conditions are fully understood and met.

The CE mark shows that the product complies with all relevant European
legal Directives.
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This is a symbol of an Industrial Scientific and Medical Group 1 Class A
product.

The CSA mark is a registered trademark of the Canadian Standards
Association. Indicates a functional earth terminal.

Indicates a functional earth terminal.

The recycling symbol.

The dispose of properly symbol.
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Options

I ntroduction

The HP 12 Gb/s BERT products offer arange of product options to suit user applications.
There are two standard core products (HP 71612 and HP 70843) each having a set of user
options. The core products cannot be ordered or supplied on their own; they must be
ordered with an option. They are as follows:

e« HP 71612: comprises an HP 70004A display and an HP 70843 product base.

« HP 70843: comprises a Hewlett-Packard MMS system Il cabinet with PSU and
control hardware/firmware functions for a BERT, pattern generator or error detector
option. HP 70843 options are provided for users who may not require an HP
70004A display or who wish to operate the instrument remotely via HP-IB.

The following tables list the options available for the HP 71612 and HP 70843 core
products.

HP 71612 Options

Product | Option | Description Elements Included
Display | Pattern Error Clock
Generator | Detector | Source
71612 UHF 12 Gb/s error performance | yes yes yes yes
analyzer (BERT)
71612 UHG 12 Gb/s pattern generator | yes yes no yes
71612 UHH 12 Gb/s error detector yes no yes no
system
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HP 71612 Options continued

Product | Option | Description Elements Included
Mainframe | Clock Source
Extension Module
71612 UKB extend lowest frequency to 0.1 Gb/s | yes yes
71612 UHJ add error location analysis to option
UHF or UHH
71612 UKC delete clock source from option
UHF or UHG
71612 OB1 extra set of HP 71612 manuals
71612 1CM rack mount kit; for instrument
without handles fitted
71612 1CP rack mount kit; for instrument with

handles fitted

HP 70843 Options

Product | Option | Description Elements Included
Display | Pattern Error Clock
Generator | Detector | Source

70843 UHF 12 Gb/s error performance | no yes yes no

analyzer (BERT)
70843 UHG 12 Gb/s pattern generator | no yes no no
70843 UHH 12 Gb/s error detector no no yes no
70843 UHJ add error location analysis

to option UHF or UHH
70843 OB1 extra set of HP 71612

manuals
70843 1CM rack mount kit; for

instrument without

handles fitted
70843 1CP rack mount kit; for

instrument with handles
fitted
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Upgrade Options

The following options upgrade HP 71612 and HP 70843 option UHG pattern generators
and option UHH error detectors to full BERT capability. Both upgrades can only be
carried out at the manufacturing division.

HP 15807A Factory Upgradeto 12 Gb/s BERT

Product Option Description
15807A 001 add pattern generator
15807A 002 add error detector

Accessories Supplied

The accessories supplied with your system are listed below:

* Two HP-MSIB cables.

* Line power cable. (3 off when an HP 70001A mainframe is supplied.)
e 8 mm hex-ball driver.

* 4 off SMA to SMA test cables.

e 1 off N-SMA adapter.

« 5 off APC-3.5 mm connector savers.

« 2 off APC-3.5 mm male-female adapter.

e 7 off 50Q SMA terminations.

Recommended Accessory List

The following items are not supplied with your instrument but are recommended
accessories.

 APC-3.5 mm cables.

e APC-3.5 mm attenuators.

* APC-3.5 mm 5@ terminations.

» Torque wrench for APC-3.5 mm.
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Serial Number I nformation

Attached to each element in your system is a serial number plate. A typical seria number
isinthe form XXXXUXXXXX. Itisintwo parts; thefirst four digits and the |etter are the
serial prefix and the last five are the suffix, the letter designatesthe country of origin- U is
the United Kingdom. The prefix isthe samefor identical elements, it only changeswhen a
change is made to an element in your system. The suffix however, isassigned sequentially
and is different for each element. The contents of this manual apply to the elements with
the serial number prefix(es) listed under SERIAL NUMBERS on the title page.

A system manufactured after the printing of this manual may have a number prefix that is
not listed on the title page. The unlisted serial number prefix indicates the system is
different from those described in this manual. The manual for this new element is
accompanied by aManual Changes supplement. This supplement contains change
information that explains how to adapt the manual to the new element.

In addition to change information, the supplement may contain information for correcting
errorsin the manual. To keep this manual as current and accurate as possible,
Hewlett-Packard recommends that you periodically request the latest Manual Changes
supplement. The supplement for this manual is identified with the manual print date and
part number, both of which appear on the manual title page. Complementary copies of the
supplement are available from Hewlett-Packard. For information concerning a serial
number prefix that is not listed on the Manua Changes supplement, contact your nearest
Hewlett-Packard office.

Returning Instrumentsfor Service

This section explains how you return an instrument to Hewlett-Packard for servicing.

Packaging Requirements

Instruments can be damaged as aresult of using packaging materials other than those
specified. Never use styrene pellets as packaging material. They do not adequately
cushion the instrument nor prevent it from shifting in the carton. They also cause
instrument damage by generating static electricity.

1-9



General Information
Returning Instruments for Service

Preparing an Instrument for Shipping

1. Fill out abluerepair tag (located at the front of this manual) and attach it to the
instrument. Include any error messages or specific performance data related to the
problem. If abluetag is not available, the following information should be noted and
sent with the instrument:

Type of service required.

Description of the problem.

Whether problem is constant or intermittent.

Name and phone number of technical contact person.
Return address.

Model number of returned instrument.

Full serial number or returned instrument.

List of any accessories returned with the instrument.

2. Pack the instrument in the appropriate packaging materials. Original shipping or
equivalent materials should be used. If the original or equivalent material cannot be
obtained, follow the instructions below:

CAUTION Inappropriate packaging of the instrument may result in damage to the

instrument during transit.

Wrap the instrument in anti-static plastic to reduce the possibility of damage caused
by ESD.
Use a double-walled, corrugated cardboard carton of 159 kg (350 Ib) test strength.

CAUTION If you are shipping a complete system, remove the module(s) from

Display and Mainframe, individually pack each element, then ship
them to Hewlett-Packard.

The carton must be large enough to allow 3 to 4 inches on all sides of the instrument
for packing material and strong enough to accommodate the weight of the
instrument.

Surround the instrument with 3 to 4 inches of packing material, to protect the
instrument and prevent it from moving in the carton.

If packing foam is not available, the best alternative is S.D.-240 AiF'C&pm

Sealed Air Corporation (Commerce, California 90001). Air tamoks like a
plastic sheet filled with air bubbles.

Use the pink (anti-static) Air Cal} to reduce static electricity. Wrapping the
instrument several times in this material will protect the instrument and prevent it
from moving in the carton.

3. Seal the carton with strong nylon adhesive tape.
4. Mark the carton FRAGILE, HANDLE WITH CARE.
5. Retain copies of all shipping papers.
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Precautions

ESD Precautions

Electrostatic discharge (ESD) can damage or destroy electronic components. All work on
electronic assemblies should be performed at a static-safe workstation.

NOTE When the instrument is subjected to air discharges above 2 kV, as
detailed in standard IEC 1000-4-2 (1995), degradation in performance
may be observed in the form of bit errors.

Satic-safe Wor kstation

A typical static-safe workstation isillustrated in the following diagram. There are two
types of ESD protection:

e Wrist-strap (with >1 M2 isolation to ground) with table mat.
e Heel-strap (with >1 MD isolation to ground) with conductive floor mat.

These two types must be used together to ensure adequate ESD protection. Isolation to
ground must be provided for personnel protection.

Building
Ground
1 MegOhm
- Resistor
N / N

ey

Tabie Mat

Wrist Strap

\

Building
Ground

rist Strap
S,Cord
= e |
1 MegOhm
(. : Resistor

/
N /
Heel Strap :
A \ ) |
Y I |
L AN Floor Mat————————‘
Vi 1
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Satic-safe Accessories

The following table lists the accessories that may be ordered through any Hewlett-Packard
sales and service office.

HP Part Number | Description

9300-0797 3M static control mat 0.6 m x 1.2 m (2 ft x 4 ft) and 4.6 m (15 ft) of ground
wire. (The wrist-strap and wrist-strap cord are not included. They must be
ordered separately.)

9300-0980 Wrist-strap cord 1.5 m (5 ft).

9300-1383 Wrist-strap, color black, stainless steel, has four adjustable links and a
7 mm post-type connection.

9300-1169 ESD heel-strap (reusable 6 to 12 months).

*92175A Black, hard surface, static control mat, 1.2 m x 1.5 m (4 ft x 5 ft)

*92175B Brown, soft surface, static control mat, 1.2 m x 2.4 m (4 ft x 8 ft)

*92175C Small, black, hard surface, static control mat, 0.9 m x 1.2 m (3 ft x 4 ft)

*92175T Table-top static control mat, 58 cm x 76 cm (23 in x 30 in)

*92176A Natural color anti-static carpet, 1.2 m x 1.8 m (4 ft x 6 ft)

*92176B Natural color anti-static carpet, 1.2 m x 2.4 m (4 ft x 8 ft)

*92176C Russet color anti-static carpet, 1.2 m x 1.8 m (4 ft x 6 ft)

*92176D Russet color anti-static carpet, 1.2 m x 2.4 m (4 ft x 8 ft)

*Can also be ordered by calling HP DIRECT Phone (800) 538 8787.

Lifting/Carrying the HP 70843

Use the handle on the side of he instrument for lifting the HP 70843. Before attempting to
lift or carry the instrument consider the following basic lifting techniques to help avoid
personal injury.

Using one arm to lift instrument
« BRACE your body with the opposite arm, if possible.
* Reach for the instrument - bend your knees and waist, and keep your back straight.
* GRASP the instrument firmly - using the handle.
e LIFT with your legs, using the free arm for balance.
» KEEP your shoulders level - switch hands regularly.

1-12



General Information
How to Update the HP 70843 Firmware

Display Cleaning

To avoid damaging the coating on the display, use a thin-film cleaner such as
Hewlett-Packard Video Clean Kit (HP part number 92193). The kit includes an non-
abrasive cleaning cloth.

CAUTION Hand and laboratory paper towels are abrasive, if these are used they
may damage the coating on the display.

Cabinet Cleaning

To clean the instrument cabinet: Use a soft, clean cloth to clean the front-panel and side
covers.

How to Update the HP 70843 Firmware

CAUTION Do not attempt to update instrument firmware unless advised by
Hewlett-Packard and supplied with an appropriate firmware update
disk.

The HP 70843 has two processor systems, a Control Processor and a M easurement
Processor. The firmware for either processor can be updated using the instrument floppy
disk drive. Thefirst part of the update processis as follows:

1. Power up instrument and HP 70004A display.
Press key on HP 70004A display under screen.

Press m sc softkey (bottom left-hand softkey).
Insert firmware update disk into instrument.

Press updat e fr mnar e softkey.

oo

Now either update the Control Processor or Measurement Processor:

To Update Control Processor Firmware

1. Press UpdCnt | Appl .

2. Confirm operation by pressing UPDATE YES softkey (top left-hand). Wait for update
to complete - this can take several minutes. During the update the HP-1B indicator
LEDs light from left to right and the end of a successful update is indicated by the
green MSIB ACT LED flashing. If the update is unsuccessful thered MSIB ERR LED
flashes.

3. Power cycle.
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To Update M easurement Processor Firmware

1. Press UpdMeasAppl .

2. Confirm operation by pressng UPDATE YES softkey (top left-hand).

3. Wait for update to complete, at the end of the update a message will appear at the
bottom of the screen requesting a power cycle.

4. Power cycle.
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Installation
Introduction

I ntroduction

This chapter enables you to install your system ready for use. The information is presented

under the following headings:

Preparation for Use:

System Ingtallation:

System Verification:

Selftest at Power-on:

Installing/Removing Modules:

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

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

Describes how you power-on and verify correct
system installation.

Details the instrument status during selftest at
power-on.

Describes how you install a clock source module
into a Display and Mainframe.

WARNING If thisinstrument isnot used as specified, the protection provided
by the equipment could beimpaired. Thisinstrument must beused
in anormal condition only (in which all meansfor protection are

intact).
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Preparation for Use

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

 Initial Inspection

e Operating Requirements

« Line Voltage Selection

e Line Fuses

e Power Cables

« HP-MSIB Address Switches
* HP-IB Address Switches

* Bench Operation

¢ Rack Mount Kits

Initial Inspection

WARNING Toavoid hazardouselectrical shock, do not perform electrical tests
when there are signs of shipping damage to any portion of the
outer enclosure (covers, panels, meters).

Inspect the shipping container for damage. If the shipping container or cushioning
material is damaged, it should be kept until the contents of the shipment have been
checked for completeness and the elements in your system have been checked both
mechanically and electrically. Procedures for checking the electrical operation are given
starting on page 11-1 of this manual.

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

Undamaged shipping materials should be kept. Original HP or equivalent shipping
materials are required for system or module re-shipment, as substandard packaging may
result in damage. Refer Returning I nstrumentsfor Service on page 1-9 for information

on re-shipment.

To Fit an Instrument Har dkey Panel

On all HP 71612 systems, the instrument hardkey panel is fitted to the display at the
factory. For HP 70843 orders where the user already has an HP 70004A display, refer to
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page 2-11 of the HP 70004A Display Installation and Verification manual (part number
70004-90005) for advice on fitting the instrument hardkey panel.

Satement of Compliance

Thisinstrument has been designed and tested in accordance with LEC Publication
1010-1+A1:1992 Safety requirements for Electrical Equipment for Measurement. Control
and Laboratory Use, and has been supplied in a safe condition. The instruction
documentation contains information and warnings which must be followed by the user to
ensure safe operation and to maintain the instrument in a safe condition.

I nstruction for cleaning

To clean the instrument cabinet: Use a soft, clean damp cloth to clean the front-panel and
side covers.

Operating Requirements

Operating and Sorage Environment
Thisinstrument is designed for Indoor use only.

The module may be operated at temperatures from 5°C to 35°C at altitudes up to 3,000 m
(10,000 ft.) The module may be operated in environments up to 95% relative humidity to
40°C, but it should be protected from temperature extremes which may cause
condensation. To ensure adequate cooling do not obstruct air ventsin the instrument
cabinet.

CAUTION Thisinstrument is designed for use in Installation Category Il and
Pollution Degree 2 per IEC 1010 and 644 respectively.

Physical Specifications
The physical dimensions and weight of each element in your system are as follows:

Table 2-1 Dimensions and weight
Dimensions & Weight HP 70843 HP 70004A + HP 70340A
Height 223 mm 223 mm
Width 426 mm 426 mm
Depth 500 mm 500 mm
Weight <30 kg <30 kg
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Cooling Consider ations

The HP 70843 12 Gh/s BERT will operate at up to 40°C ambient temperature but
optimum performance is obtained close to 25°C ambient temperature.

In useit isimportant to make sure there is no obstruction to airflow through the
instrument. Cooling air istaken in on the right-hand side and is blown out through the | eft-
hand side of the instrument, looking from the front. If thisairflow is obstructed the
performance and reliability of the instrument will be reduced.

In the rack-mounted system it is particularly important to make sure the airflow is not
obstructed. For example, cablesin the side of the racks can obstruct the airflow. Also
make sure the input air temperature is not increased above 40°C by other instrumentsin
the rack. If forced ventilation is used in arack the air pressure on both sides of the
instrument must be the same for the instrument cooling to operate correctly.

Lifting the HP 70843

Use the handles on the side of the instrument for lifting or carrying the HP 70843. Before
attempting to lift or carry the instrument consider the following basic lifting techniquesto
help avoid personal injury.

* BRACE your body with the opposite arm, if possible.

e Reach for the instrument - bend your knees and waist, and keep your back straight.

¢ GRASP the instrument firmly with both hands
e LIFT with your legs.

« KEEP your shoulders level.

Power Requirements

The line voltage requirements for the HP 70843 error performance analyzer and
HP 70004A display are as follows:

115V line operation: 90 to 135 V ac, 47 to 66 Hz
230V line operation: 180 to 264 V ac, 47 to 66 Hz
The maximum power consumption is as follows:
HP 70843: 850 VA typical

HP 70004A: 350 VA typical
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WARNING Thisisa Safety Class 1 instrument (provided with a protective
earthing ground, incor por ated in the powercord). The mains plug
shall only beinserted in a socket outlet provided with a protective
earth contact. Any interruption of the protective conductor inside
or outside of theinstrument islikely to make the instrument
dangerous. Intentional interruption is prohibited.

Noise Declaration

LpA<70db

am Arbeitsplatz (operator position)
normaler Betrieb (normal position)
nach DIN 45635 pt.19 (per 1SO 7779)

Power Cables

The display and error performance analyzer are each equipped with a three-wire power
cable. When connected to a properly grounded power outlet, this cable grounds the
instrument case. The power cable shipped with each instrument depends on the country of
destination. The plug configuration and the power cable part numbers are listed below. If
the appropriate power cable(s) are not supplied with your system or are damaged, notify
the nearest Hewlett-Packard sales and service office and replacement(s) will be provided.

|l & | e
6. Q _:‘> {%H«'} : JQ@:DP ,ﬁr—l J ’ \ (3 C. 'J .J,=L
' S 2/ T2 o]l 9

8120-1378 US
8120-2104 8120-1369 8120-1689 8120-1351 8120-4753 JAP 8120-2956 8120-4211

The color code used in each power cableis given below:
Line: Brown
Neutral: Blue

Ground: Green/yellow

CAUTION Always use the three-prong ac power cord supplied with this
instrument. Failure to ensure adequate earth grounding by not using
this cord may cause instrument damage.
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Line Voltage Selection

Instrument (HP 70843) Line Voltage Selector

Thereisno Line Voltage Selector switch on the HP 70843. The instrument line input
circuits are auto-ranging and will operate at any voltage within the specified voltage range
(90 to 135 and 180 to 264 volts). The Line Input module (on the rear panel) incorporates
an ON/OFF switch - the * O’ position is the OFF position. Refer to the paragraph on Line
Fuses on page 2-9 for advice on replacing fuses.

NOTE

WARNING

CAUTION

See page 2-9 for fuse ratings for 115 V ac and 230V ac operation.

If thisinstrument isto be energized via an exter nal
autotransformer for voltagereduction, makesurethat itscommon
terminal is connected to a neutral (earthed pole) of the power

supply.

This instrument has an autoranging line voltage input, be sure the
supply voltage is within the specified range.

Display (HP 70004A) Line Voltage Selector

CAUTION

Before you connect the power cableto the display, check that the LINE
VOLTAGE SELECTOR switch is set for the correct line voltage
source.

If the wrong voltage is selected, one of the following may happen:

If 115V line operation is selected and you connect to a230 V ac line
power source, the fuse may blow.

If 230 V line operation is selected and you connect to a115V ac line
power source, the instrument will not power-on correctly.
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The LINE VOLTAGE SELECTOR dlide switch islocated through a slot in the left side-

panel.
I 230V

or Display
115V Front Panel
. 2
?ga“e\ Bottom Cover

Mainframe (HP 70001A) Line Voltage Selector (HP 71612 options UHF/UKB and
UHG/UKB only)

CAUTION Before you connect the power cable to the mainframe, check that the
LINE VOLTAGE SELECTOR switchisset for the correct line voltage
source.

If the wrong voltage is selected, one of the following may happen:

If 115V line operation is selected and you connect to a230 V ac line
power source, the fuse may blow.

If 230 V line operation is selected and you connect to a115V ac line
power source, the instrument will not power-on correctly.

The LINE VOLTAGE SELECTOR dlide switch islocated through a slot in the bottom
panel (the switch isset for 115 V operation in the diagram below).

Mainframe

Front Panel

<= Bottom
/ Cover

Line Voltage Selector

115V i EZSOV
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Line Fuses

The line fuses of the instrument, display and mainframe are located in the line-module
housings on the rear panel.

Accessing the HP 70843 Line Fuse

1. Ensure no power cable is connected to the line-module housing.
2. Use ascrewdriver to lever open the fuse holder. There are two fuses in the fuse holder
(onefor 115V operation and one for 230V operation).

Accessing the Display (HP 70004A) and Mainframe (HP 70001A) Fuses
The display and mainframe use similar line-module housings. To access the fuses:

1. Ensure no power cable is connected to the line-module housing.
2. Use ascrewdriver to lever open the fuse holder. A spare line fuse islocated inside the
fuse holder.

Insert Screwdriver
Lever Open

Fuse In Use
Spare Fuse

Fuse Ratings

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

e« HP 70843: 115 V operation - F 12 A, 250 V, part number 2110-0051

« HP 70843: 230 V operation - M 7 A, 250 V, part number 2110-0326

» The Display and Mainframe fuse ratings are 6.3 A, 250 V (HP 2110-0703) for both 115
and 230 V ac operation.
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HP-M SI B Address Switches

The HP-M SIB address of an HP 70843 error performance analyzer is factory preset to
row O, column 18. Both error detector and pattern generator share the same HP-MSIB
address.

If you wish to change the HP-M SIB address, ensure you are fully aware of the HP-MSIB
address protocol.

Factory Preset HP-M SIB Addresses
The factory preset HP-M SIB addresses (row, column) are listed below:

HP 70004A display: 0,20
HP 70843 error performance analyzer: 0, 18*
HP 70340A clock source: 1,19

HP 70341A low frequency clock source: 2,19
* The column value defines the factory-preset HP-1B address.

HP 70843 Address Switches
These are accessed via the instrument rear panel. The factory preset settings are shown in

the following diagram:
1
Jwww U000
4 2 1 16 8 4 2 1

‘ HP IB
‘ address
|
|

Row

HP - MSIB
address
0,18

|
|
|
Column |
|
|
|
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HP 70340A Clock Source M odule Address Switches

These switches are located on the clock source rear panel. The factory preset switch
settings are row 1, column 19 as shown in the following diagram:

ADDRESS

I Bk

W |2

[ ] (3 Coumn18
[ ] |4

I N

= B

L 112 Rowi
— |3

0 1

HP 70341A Clock Source Module Address Switches

These switches are located on the clock source rear panel. The factory preset switch
settings are row 2, column 19 as shown in the following diagram:

ADDRESS
[ BE
W |2
[ 1|3 Column19
[ ][4
Il BE
|
[ |2 Row2
— |3
0 1
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HP 70004A Display Address Switches

These are located on the rear panel of the HP 70004A display, it has no row switches (it
defaults to row 0) - only column switches (the factory preset settings are shown in the
following diagram):
HP - MSIB Column
Addrass Talk Only

HP - 1B Address System Controller
I I | ’iTestMode
1
IR ut
4 5 6 7 8
8

Binary 1 2 4
Decimal 20 Row -0

HP-1B Address Switches

The HP-M SIB address switches also act as HP-IB switches. If you want your system to
communicate over the HP-1B:

The row switches must be set to 0.
The column switches define the HP-1B address.

If you want to change the HP-IB address (for example, use an address that is different
from that defined by the column switch settings), it is recommended that you use the
Display, Address Map function keys as follows:

CAUTION It is not recommended that you change the HP-IB address using the
HP-M SIB/HP-IB switches asthese a so changethe HP-M SIB address.
If the HP-MSIB address protocol isviolated your system will fail to
operate.

To Changethe HP-I1B Address

1. Pressthe Display fixed label key.

2. Pressthe Addr ess Map left-menu softkey.

3. Rotate the large display knob clockwise until the green box rests on the 70843 Err Perf
Anl.

4. Press HP- | B ADDRSET , select an address using the numeric keypad then press
ENTER .

Factory Preset HP-1B Addresses

The error performance analyzer HP-1B address is factory preset to 18 (column part of
HP-MSIB switch setting).
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Installation
Preparation for Use

Bench Operation

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

Rack Mount Installation

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

HP 71612 option 1CM - rack mount kit (HP part number 15810A)

HP 71612 option 1CP - rack mount kit with handles (HP part number 15811A)
HP 70843 option 1CM - rack mount kit (HP part number 5062-3979)

HP 70843 option 1CP - rack mount kit with handles (HP part number 5062-4073)

The rack mounts available are illustrated below. Angled brackets (HP 12679C) may be
ordered to provide additional rear or side support for the rack mounted instruments.

REMOVING HANDLES

Remove Trim Strip and
Flat-Head Machine Screw
M4 x 10L

four places each side

OPTION 908
RACKMOUNT FLANGES
WITHOUT HANDLES

PAN HEAD
Machine Screw
M4 x 10L
four places each side
-
¥ 4
el
-
¥ .

RACK FLANGE
HP 5020-8863
one each side

OPTION 913
RACK MOUNT WITH HANDLES

PAN HEAD
Machine Screw

M4 x 16L

four places each side

SUPPLIED WITH

¥ .
\?g/ o
¥ INSTRUMENT

RACK FLANGE
HP 50208875
one each side

NOTE: LEFT FRONT ISSHOWN IN EACH EXAMPLE.
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Installation
System Installation

System | nstallation

The following figure shows an error performance analyzer system.

HP 70340A
Clock
Source

HP 70004A
Display ———u

EEEE
@ ]

HP 70843
Error
Performance
Analyzer

Accessories

The following cables, connectors and terminations are suppled with your system.

Cables
4 off SMA cables, part number 8120-4948; use to connect the clock/data ports.

Connectors

5 off APC - 3.5 mm female to female, part number 5061-5311; use as savers for pattern
generator clock/data outputs and error detector data input.

2 off APC - 3.5 mm male to female, part number 1250-2472; use as savers for error
detector clock input and trigger outpui.

Terminations

7 off SMA terminations, part number 1250-2121; use on unused clock/data outputs.
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Installation
System Installation

Procedure
Use the following procedure to install your HP 71612 series system.

CAUTION Ensure that no power cables are connected. Also check that the LINE
POWER switches are set to OFF.
CAUTION Ensurethat the display line voltage selector switchesare set for theline

voltage being used, also check the fuse ratings, see pages 2-7 and 2-9.
OnHP 71612 option UK B instruments, check also the mainframeLine
Voltage Selector and fuse.

=

Install the HP 70340A clock source module into the display.

2. Arrangethe Display and HP 70843 for bench operation. The plastic feet on the Display
and HP 70843 are self-aligning when systems are stacked. To rack mount your system,
refer to Rack Mount I nstallation, see page 2-13.

3. Connect the HP-M SIB cables as follows:

CAUTION Your system must be powered down when connecting or
disconnecting HP-M SIB cables.
Display
—r—— Qut
—l— 1 |
70843A
i —— Out
IIn
[MiinF_rarm% |
| | HP 71612
Out | Option UKB
| ————1In | Systems only

The diagram shows the systems viewed from the rear.
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Installation
System Installation

4. Connect the CLOCK IN port of the HP 70843 pattern generator to the CLOCK OUT of
the clock source module.

CAUTION When tightening SMA connectors and terminations, ensure that the
maximum torque setting used is 0.9 N-m.

NOTE The other front panel portson the HP 70843 pattern generator and error
detector are interconnected according to the application you want to
undertake. All the necessary cables, adaptersand 50Q terminationsare
provided with your instrument. Unused ports must be terminated in
50Q.

CAUTION Check the power cablesyou intend to use for damage before powering
on your system, see the Power Cables on page 2-6.

5. Connect power cablesto your system then connect the cables to the power outlets.

Your system is now ready for System Verification, see page 2-17.
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System Verification

System Verification

This section contains procedures which will enable you to verify that your error
performance analyzer has been correctly installed.

Error Performance Analyzer System Verification

The HP 70843 error detector and pattern generator are connected back-to-back. then the
system selftest and instrument preset parameters are used to verify correct installation. A
description of what you will see during selftest is given in System Selftest at Power-on,
see page 2-18 (since selftest takes only 15 seconds approximately to complete, you should
read the description before powering on your system).

1

8.

9.

Interconnect the front panel ports as shown below, then prior to switching on your
system, read Selftest at Power-on, see page 2-18.

Display 70843A

Pattern Clock Clock

Data
Clock i ock
Sourl:eRF Generator ut O_| Out O—I 0
O
Output E Crock —
rror I.:; | i.,na |

Detector

5
>

Switch on the two Line power switches (in any order) - wait approximately 15 seconds
for selftest to end. Note that the HP 70843 line power switch is on the instrument rear
panel.

Press the display INST PRESET) key to set up the instrument preset parameters.
Check that the displayed clock frequency is 1.000 GHz and that the ACT indicator on
the instrument is lit.

Pressthe display key, the ACT indicator should extinguish and an A should
appear at the top left of the display.

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

Press ,0/1 THR AUTO, CLK- DAT ALI GN . Wait for the clock and

datasignalsto align,thendoa 0/ 1 THR CENTER and wait for alignment to com-
plete.

Press [(RUN GATING] . The GATING indicator on the error detector and the Gate flag at
the top right of the display should light.

Check that the displayed error count isO.

If there are no errors, the system is ready for use.

2-17



Installation
Selftest at Power-on

Selftest at Power-on

At power-on the error performance analyzer system performs a selftest (this takes
approximately 15 seconds to complete). During this time the display, instrument, clock
source and mainframe (option UKB instruments) operate as follows:

Display:

HP 70843:

Clock Source Module:

Mainframe:

The display is blank for the first few seconds of the selftest. It
then shows a multi-colored raster. The raster sweepsto theright,
to show a blue back-ground. For the remainder of the selftest the
display isasfollows:

[0 U1:23:58 17.69.1958

o Capyright Hewiett-Packard Company 19B5,1583

DEvEVAY. a
[ AR

351218 ROM Yersion 7.83
HE-NSIB Address: @, @
HP-1B Address: 7

Far instrument display press DISPLAY then NEXT INSTR

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

All front panel indicators are lit for approximately eight seconds
then extinguished for the remainder of the selftest.
After selftest the ACT indicator should light.

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

All front panel indicators extinguish except for LINE.

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

I nstalling/Removing M odules

This section describes how you install a clock source module into a Display and
Mainframe.

Installing an HP 70340A Clock Source M odule into a Display

Use the following proceduresto install your clock source into the display. To remove a
module, perform the steps in the reverse order.

s

Display

\Front Panel

Hex-Nut Door

Latch

1. Set the display LINE power switch to off.

2. Open the front panel door then insert the module.

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

When removing a clock source module, disconnect any cables that may be connected to
the rear panel.
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Installing/Removing Modules

Installing an HP 70341A Clock Source M oduleinto a Mainframe

s

Mainframe
Module
\ Front Panel
Hex-Nut Door
Latch

1. Open the front panel door, then insert the clock source module into the right side of the
mainframe.

CAUTION The Mainframe LINE power switch must be set to off before the front
panel door will open.

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

When removing a clock source module, disconnect any cables connected to the rear panel.
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System Overview
Configurations

Configurations

The HP 71612 Series of Gigabit testers can be configured into one of the following
systems:

System Options

e HP 71612 option UHF: 1-12 Gb/s error performance analyzer system
 HP 71612 option UHG: 1-12 Gb/s pattern generator system

e HP 71612 option UHH: 0.1-12 Gb/s error detector system

Each system comprises an HP 70004A display and an HP 70843 pattern generator or error
detector or both. For HP 71612 option UKB systems, an HP 70001A mainframe and low
frequency clock extension module is added.

An HP 71612 error performance analyzer system is shown in the following figure:

HP 70340A
Clock
Source

HP 70004A
Display —

ETEE

HP 70843
Error
Performance
Analyzer
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System Overview
Configurations

Additional System Options

* HP 71612 option UHJ: error location analysis (cannot be ordered with option UHG
pattern generator system)

« HP 71612 option UKB: low frequency clock extension of options UHF or UHG to
0.1 Gb/s.

* HP 71612 option UKC: delete clock source from option UHF or UHG

Refer to Chapter Xeneral I nformation, for a complete list of HP 71612 options.

HP 70843 | nstrument Options

e HP 70843 option UHF: error performance analyzer (0.1 to 12 Gb/s)

» HP 70843 option UHG: pattern generator (0.1 to 12 Gb/s)

» HP 70843 option UHH: error detector (0.1 to 12 Gb/s)

e HP 70843 option UHJ: error location analysis (not available with option UHG)

Documentation Overview
The manuals supplied with each system are listed in the following table:

Element Product Number | Manual HP Part Number | Comments
System HP 71612 Operating/ 71612-90011 This manual is supplied
Programming with all systems.
Display HP 70004A Operation 70004-90031 These manuals are
Installation/ 70004-90005 S”ptp"ed with all
Verification Systems.
Mainframe HP 70001A Installation/ 70021-90021 This manual is only
Verification supplied with HP 71612
option UKB (low
frequency extension)
systems.
*Clock HP 70340A User’s Guide 70340-90001 This manual is supplied
source with all systems.
Instrument HP 70843 Operating/ 71612-90011 This manual is supplied
Programming with all instruments.

*Clock source documentation is not supplied if option UKC is ordered with your system.
The clock source is only supplied with HP 71612 options UHF or UHG. It is not supplied
with an HP 71612 option UHH, nor with any HP 70843 option.
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Operating Features and Specifications
Introduction

I ntroduction

This chapter lists and describes the features and specifications of an HP 70843 error
performance analyzer. Refer to Chapter 1 General I nformation for advice on instrument
options and accessories.

Warm-up

All specifications valid after a 30-minute warm-up period.

Operating Temper ature Specification
Temperaturerangefor specified operation: 5 to 35°C; 100 MHz to 10 GHz, 5 to 40°C.

Calibration Interval

Recommended 2 years
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Operating Features and Specifications
Pattern Generator

Pattern Generator

External connections

Clock I[P = ——> Data 0/P
—> Data 0/P
Error INJ I[P e =3 (lock O/P
—> Clock 0/P

AUX I[P e =3 Pattern Trigger O/P

-r» Parallel Data Out
=3 Subrate Clock Out

Patterns

PRBS Test Patterns
2731 - polynomial D31 + D28 + 1 = 0, inverted
2"23-1 - polynomial D23+ D18+ 1 =0, inverted (asin CCITT Rec O.151)
2"15-1 - polynomia D15+ D14 + 1 =0, inverted (asin CCITT Rec 0.151)
2"10-1 - polynomial D10+ D7 + 1 =0, inverted
277-1 - polynomial D7 + D6 =1 =0, inverted

Zero Substitution/Variable Mark Density

Test Patterns
8192 bits, based on 213-1 PRBS
2048 bits, based on 211-1 PRBS
1024 bits, based on 21°-1 PRBS
128 hits, based on 2'-1 PRBS




Operating Features and Specifications
Patterns

Zero Substitution

Zeros can be substituted for data to extend the longest run of zeros in the above patterns.
The longest run can be extended to the pattern length —1. The bit following the substituted
zerosissetto 1.

Variable Mark Density
Theratio of 1sto total bitsin the above patterns can be set to 1/8, 1/4, 1/2, 3/4, or 7/8.

User-programmabletest patterns

Variable length user patterns from 1 bit to 8M bits. Refer to Chapter 8 User Patterns and
Disk Operation and Appendix B, page B-3, for detailed information on user patterns.

Table 4-1 Pattern Granularity
Pattern Length Alternate Pattern Length Resolution
>4 Mbit >2 Mbit 256
>2 Mbit >1 Mbit 128
>1 Mbit >512 kbit 64
>512 kbit >256 kbit 32
>256 kbit >128 kbit 16
>128 kbit >64 kbit 8
>64 kbit >32 kbit 4
>32 kbit >16 kbit 2
<32 kbit <16 kbit 1

Alternatetest pattern - pattern generator only

Switch between two equal length user programmable patterns, each up to 4,194,304 hits,
under the control of afront panel key, HP-IB or the auxiliary input port; changeover is
synchronous with the end of aword. The length of the alternating patterns should be a
multiple of 256 bits.

Two methods of controlling pattern changeover are available, oneshot and alternate. Refer
to the paragraph on the Auxiliary I nput (on page 4-10) for further information.

NOTE The error detector is not affected by the pattern switching and is set to
pattern A when Alternate Pattern is selected.
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Operating Features and Specifications
Clock Input

Internal Disk Drive

The HP 70843 internal disk driveis used to store user data patterns. The disk supports
MSDOS format 1.44 Mbyte 3.5 in. disks only. The disk functions supported are:

» Pattern read

* Pattern write
* Disk format

» Pattern delete

Refer to Chapter Bser Patterns and Disk Operation for more detailed information on
disk operation.

Clock Input

Input for the clock to the pattern generator

Features

» Set frequency - when used with HP 70340/70341 clock source

« Set frequency step - when used with HP 70340/70341 clock source
* Measure frequency

» Set output level of clock source

Specifications
Frequency range: 100 MHz to 12 GHz

Interface: 0.45 V to 0.90 V ppg(10 GHz),
0.63 V10 0.9 V pp (>10 GHz) dc coupled

Impedance: 50Q nominal

Connector: SMA female connector

Amplitude: 450 to 900 mV pp
Note: Do not apply dc volts.
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Operating Features and Specifications
Data and Data (inverted) Outputs

Data and Data (inverted) Outputs

The following pattern generator data output features are accessed using the [data output)
key and its menu of softkeys.

Features

e Polarity - normal or inverted data.

» Data high level adjust.

« Data amplitude adjust.

« External termination voltage €2V or ac coupled.

» External attenuator set O to 40 dB for OV termination.

« Delay v clock adjust.

e Output ON/OFF selection.

» \ertical data-eye cross-over adjust.

* Independent control of high level, amplitude and ON/OFF for DATA and DATA

Data output features not controlled by data output softkeys

e Output gating - controlled by AUXILIARY INPUT port (see Auxiliary Input descrip-
tion on page 4-10).
e Error add - (see Error Add paragraph on page 4-8).

Specifications

Data outputs - main
Interface: complementary dc coupled, reverse terminated.
Impedance: 50Q nominal.
Format: NRZ, normal or inverted.
Amplitude: 0.5to 2 V pp in 10 mV steps.
Transition times: (10% to 90%) < 30 ps (typical at 2 V pp).
Jitter: typically less than 20 ps pp; <15 ps pp at 10 Gb/s
Offset (range): +1.5 V t0—-3.0 V in 10 mV steps.

Clock/data delay: £1 nsin 1 ps steps (100 MHz to 500 MHz),
1 clock period (500 MHz to 12 GHz).

Resolution: +1 ps.
Connector: APC-3.5 male connector.
Terminations: 50Q -2V, 50Q ac coupled
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Operating Features and Specifications
Data and Data (inverted) Outputs

The following figuresillustrate data/clock amplitude and high-level relationship for OV
and —2V terminations.

High Level (V)
20~

1.0 |
| Amplitude (V)
1 1 |
0.0 05 7710771577 2.
H

-1.0F

2.0

3.0

40l

Figure 4-1 Clock/Data Amplitude and High-L evel Relationship with OV
Termination

High Level (V)
20~

10
Amplitude (V)

0.0 | . | | . | | |
’ 0 057771077715 7772/0

Region of Valid Amplitude
and High Level

-1.0F

2.0

3.0

40l

Figure 4-2 Clock/Data Amplitude and High-L evel Relationship with =2V
Termination
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Operating Features and Specifications
Clock and Clock (inverted) Outputs

Error Add

Add errorsto the data using the key and its menu of softkeys. There are three
modes of operation:

Single: Adds single errors on demand.
Fixed: Fixed error ratios of 1 error in 10" bits, n=3, 4, 5, 6, 7, 8, 9.

External: Injects asingle error in the transmitted test pattern on each rising edge at
the ERROR INJECT INPUT port.

Clock and Clock (inverted) Outputs

The following clock output features can be set using the [clock output] key and its menu
of softkeys.

e Clock high level adjust.

* Clock amplitude adjust.

» External termination voltage €2V or ac coupled.

« External attenuator set 0 to 40 dB (0OV termination only).

* Independent control of high level and amplitude for CLOCK and CLOCK

Specifications

Clock outputs- main

See figures 4-1 and 4-2 for amplitude and high-level specifications with 0%2Ahd
termination.

Frequency range: 100 MHz to 12 GHz.

Interface. Complementary, dc coupled,B80reverse terminated.
Amplitude: 0.3to 2 V pp in 10 mV steps.

Range: +1.5 t0—-3.0 V in 10 mV steps.

Connector: APC-3.5 mm male connector.
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Operating Features and Specifications
Subrate Clock & Data (inverted) Outputs

Subrate Clock & Data (inverted) Outputs

Four subrate Data outputs (parallel data out ports) and one subrate Clock output are
available. Subrate Data and Clock are at 1/4 the main Data and Clock rate. Subrate datais
inverted relative to the main data output. When the main datais a pure PRBS, the subrate
dataisaPRBS at 1/4 the main data rate (every 4th bit is output). When a RAM based
pattern (including mark density and zerosub patterns) is selected the data pattern output
from each subrate port depends on the pattern length and will change if the trigger bit
position changes. Refer to Appendix B for additional information.

The following subrate features are provided:

Features

« Data high-level adjust.

« Data amplitude adjust.

* Clock high-level adjust.

e Clock amplitude adjust.

» Set Clock and Data to ECL.

» Set external termination voltage-@QV or ac coupled.

Specifications
Frequency range: 1/4 of main clock rate.
Interface: dc coupled, 5Q, reverse terminated.
Amplitude: 0.5V to 1V ppin 10 mV steps.
Range: 0to-1.5V in 10 mV steps.
Connector: SMA female connector.

Trigger Output

Provides an electrical trigger synchronous with the pattern for use with an oscilloscope or
other test equipment. It operates in two modes, pattern and divided clock. Refer to pages
7-16 and 7-17 for more information on Trigger Outputs.

Features

» Pattern or clock trigger
» Pattern trigger position set
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Operating Features and Specifications
Auxiliary Input

Pattern Mode
In pattern mode the trigger is synchronized to repetitions of the output pattern.
PRBS 2"31-1, 20 23-1, 2" 15-1, 22101, 2" 7-1

Pulse synchronized with a specified bit in the pattern. The repetition rateis 1 pulse for
every 32 pattern repetitions.

Alternate pattern
Pulse at bit O of the pattern or trigger output alternates with pattern.

All other patterns

Pulse synchronized to any bit of the pattern. The repetition rate is a function of the pattern
length. The rate is the lowest common multiple of 256 and the length example:

e Pattern length = 32767 => 1 pulse/256 pattern repetitions
» Pattern length = 32768 => 1 pulse/pattern repetition

Divided Clock Mode

In divided clock mode the trigger is a square wave at the clock rate divided by 32 or 8.

NOTE Clock divided by 8 trigger has lower jitter. Clock divided by 32 has
same timing relative to data as the pattern trigger.

I nterface
Pulse width: 32 bits

Pulse amplitude: Output terminated %0 to 0V; High: OV nominal; Low=0.4 V
nominal

Impedance: 50Q nominal
Interface: dc coupled
Connector: SMA female connector

Auxiliary Input

The AUXILIARY INPUT port can be used to control user programmable alternate test
patterns or inhibit data output (force the data to a fixed low level).
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Operating Features and Specifications
Auxiliary Input

Alternate Pattern Selected

The instrument will output one of two patterns (A or B) at the end of either pattern. The
auxiliary input controls which pattern is output in one of two modes:

* Oneshot - a rising edge on the auxiliary input inserts a single version of B pattern into
repetitions of pattern A.

» Alternate - The logic state of the signal at the auxiliary input determines which pattern
is output. A logic ‘0O’ will output pattern A.

NOTE In both cases, switching between patterns is at the end of a pattern and
is hitless (error free).

Data Output Inhibit (Gating mode)

If an Alternate Pattern is not selected, an active (TTL low) signal at the auxiliary input
port forces (gates) the data to a logic zero at the next 32-bit boundary in the pattern. See
the following figure:

AUX Input 1 | 0 | 1 | 0 [
Data Out PRBS X o / emes X o /-

NOTE Connecting an external termination to the auxiliary input will pull it
low and disable the data output.

I nterface
Interface: dc coupled
Levels: TTL levels (active low)
Connector: BNC female connector

To Select Oneshot M ode

Selectpattern] then setALTPAT AUX USR tcAUX anALTPAT ALTONCE to
ONCE .

To Select Alternating Mode

Selectpattern] then setALTPAT AUX USR tcAUX anALTPAT ALTONCE to
ALT .
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Operating Features and Specifications
Error Inject Input

Error Inject Input

The external ERROR INJECT INPUT adds asingle error to the data output for each rising
edge at the input.

Interface
Levels: TTL compatible (active low)
Connector: BNC female connector
Minimum pulse width: 100 ns

Satus|Indicators

Pattern Generator indicators
* Clock Loss: Indicates nominal low clock power at clock input port.

Error Detector indicators

* Clock Loss: Indicates nominal low clock power at clock input port.

» Data Loss: Indicates no data transitions in the last decisecond.

e Sync Loss: Error detector out of pattern sync (see sync gain/loss criteria spec).
» Gating: Measurement in progress.

» Errors: Indicates one or more data errors in the last decisecond.

General instrument indicators

« HP-IB RMT, TLK, LSN, SRQ: standard indicators

« MSIB ACT, ERR: standard indicators

* VOLT/TEMP: instrument has detected over-temperature or abnormal voltage condition
and has shut down. Power cycle required to recover.

Rear Panel Switches

e 8-way DIL switch for HP-IB/MSIB address.
e Line input module on/off switch.
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Error Detector

Error Detector

External connections

Clock

I/P Errors O/P
Gating —>

I/P

Data —> Trigger O/P
I/P

Clock Input (error detector)

Features

» Switchable termination voltage OV 62V.
* Input frequency measurement.

Specifications
Frequency Range: 100 MHz to 12 GHz.
Amplitude: 450 to 900 mV pp.
Range: +1.5V to—4V.
Interface: dc coupled.
Impedance: 50Q.
Input termination: switchable OV or-2V.
Sensitivity: <100 mV pp (typical at 10 Gb/s).
Connector: APC-3.5 mm female connector.
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Operating Features and Specifications
Data Input

Data I nput

The error detector datainput port offers the following features, selectable using the
key and its menu of softkeys.

Features

« Data polarity - normal or inverted data.
* Auto or manual slicing.

e Set manual slicing level.

« Termination voltage - 62V.

* Measure auto slicing voltage.

e Clock/Data delay adjust.

¢ Clock/Data alignment.

» 0/1 threshold centre.

Specifications
Impedance: 50Q to OV or-2V, dc coupled.
Format: NRZ.
Amplitude: 0.5to 1 V pp.
Sensitivity: <50 mV pp (typical for 2 7231 PRBS input at 10 Gb/s 0V high level).
Decision threshold range: +1V to-3V in 1 mV steps.
Range: +1.5V to—4V.
Datainput range: +1.5V to—4V.

Clock/Data phase alignment: £1 ns in 1 ps steps (100 MHz to 3 GHz)
1 clock period (3 to 12 GHz) in 1 ps steps.

Connector: APC-3.5 mm male connector.

Pattern Trigger Output (error detector)

Provide an electrical trigger synchronous with the error detector reference pattern.

Features
» Pattern or clock trigger.
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Operating Features and Specifications
Errors Output

Pattern Mode
In pattern mode the pulse is synchronized to repetitions of the output pattern.

PRBS 2"31-1, 20 23-1, 2" 15-1, 22101, 2" 7-1

Pulse synchronized to repetitions of the pattern. The repetition rateis 1 pulse/32 pattern
repetitions.

All other patterns

Pulse synchronized to repetitions of the pattern. The repetition rateis afunction of the
pattern length. The pulse occurs at that lowest common multiple of 256 and the length
example:

» Pattern length = 32767 => 1 pulse/256 pattern repetitions
« Pattern length = 32768 => 1 pulse/pattern repetition

Divided Clock M ode

In divided clock mode the trigger is a square wave at the clock rate/8.

Specifications
Interface: dc coupled.
Impedance: 50Q nominal.
Connector: SMA female connector.
Amplitude: High: OV nominal; Low:-0.4 V nominal.

Errors Output

Provides an electrical signal to indicate received errors. The output is the logical ‘OR’ of
errors in a 32-bit segment of the data.

Features
» Pulse length switchable - RZ or stretched.

| nterface
Format: RZ, active high.
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Operating Features and Specifications
Gating Input

Interface: dc coupled.

Impedance: 50Q nominal.

Amplitude: High: OV nominal; Low: —0.4 V nominal.

Pulse Width: For 1-bit error: 16 clock periods nominal or stretched 200 ns.
Connector: BNC female connector.

Gating Input

The Gating Input is used to enable the error counters including during burst gating mode.
In both these cases the error counters will always be enabled for a multiple of 32 pattern
bits. When the Error Detector’s clock and data inputs are continuous the Gating Input
alone provides sufficient control of the bit error counting functions. If, however, the data
input is not continuous then this input should be used together with the Burst Gating
mode described under Gating Menu on page 7-33.

The error counter control provided by the Gating Input isindependent of the
Measurement Gating configured viathe Error Detector gating control configuration
menu and controlled via[RUN GATING) and [STOP GATING] . Refer to M easurementson
page 4-18 and M easurement Period on page 4-22.

Interface
Levels: TTL levels (see note below).
Pulse Width: 10psat 100 MHz; 1psat 10 GHz.
Connector: BNC female connector.

NOTE Connecting an external termination to the gating input will pull it low
and disable the instrument error counters. Gating resumes when the
Gating Input returns high.
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Operating Features and Specifications
Automatic Clock-to-Data Alignment

Automatic Clock-to-Data Alignment

I ntroduction

An important feature of the HP 70843 error detector is the ability to automatically align
the clock and data inputs such that the error detector samplesin the middle of the eye (in
the time axis). This reduces setting-up time as it automatically compensates for delaysin
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 |/ P DELAY softkey (part of the (input & eye) menu 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 datainput eye. The eye edge is defined as a data input delay point
where the Bit Error Ratio (BER) measured over adecisecond interval isless 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 10! and 1077 either
viathe EYE EDG THRSHLD softkey or remotely.

Itisrecommended that you perform the Clock-to-Data alignment procedure each time you
configure an HP 71612 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).

Eye Width

Each time a successful clock-to-data alignment procedure is performed the eye width is
calculated, and displayed on the EY E RESULTS page (select [result pages), then
EYE RESULTS . Thisresult 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 auser pattern, it is recommended that you first perform
clock/data alignment on a pure PRBS. This does not affect alignment
accuracy and can save you valuable time.

NOTE Ensure that the received clock frequency is stable before performing a
clock-to-data alignment procedure.
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Automatic O/1 Threshold Center

The 0/1 threshold center operation is used to set 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 (on the EYE RESULTS page). The
BER selectable threshold is set using the EYE EDG THRSHLD key.

The 0/ 1 THR CENTER function can be used to determine the optimum sampling point
for asymmetric eyes, or on patterns with an unequal mark-density.

To perform a 0/1 Threshold Centering
Select (input & eye] thenpress 0/ 1 THR CENTER .

Data Input 0/1 Threshold

I ntroduction

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 a1:1 mark density, use the Manual or Automatic Track
Modes, otherwise use the Automatic Center mode.

Manual: 0/1 threshold can be set manually.
Range: +1 to -3V nominal
Resolution: 1 mV nominal

Automatic Track: Tracksthe mean dc level of the input signal. The 0/1 threshold
calculated is displayed.

Automatic Center: Theerror detector setsthe 0/1 threshold midway between two points,
the top and bottom of the eye, where the bit error ratio isequal to a
selectable threshold. The eye height is calculated and displayed.

M easurements

The error detector counts bit errors by comparing 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. These measurements run
continuoudly to enable user adjustments for minimizing errors. The measurements are as
follows, (refer to Appendix A for measurement definitions):
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* Bit Count

e Error Count

* Delta Error Count

e Error ratio

* Delta Error Ratio

e 0->1 Error Count

¢ 0->1 Error Ratio

e 1->0 Error Count

¢« 1->0 Error Ratio

* Errored Intervals - intervals seconds, deciseconds, centiseconds, milliseconds
» Error-free Intervals - intervals seconds, deciseconds, centiseconds, milliseconds
e Sync Loss Seconds

* Power Loss Seconds

* (G.821 Error Analysis

The Bit Count result is provided in particular for use whenever the detector's Gating Input
Is being used to enable the bit error counters both in Normal and Burst Gating modes.
Whenever the Gating Input is switching the measurement period is not continuous and
hence the number of measured bits will no longer be equal @etihey Elapsed

multiplied by theErr Det Clock Freg. The ratio:

Bit Count
Gating Elapsed * Err Det Clock Freq

allows the user to confirm the proportion of the measurement gating period for which the
Gating Input enabled the clock and bit error counters.

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

* % Unavailability

* % Availability

* 9% Errored Seconds

* 0% Severely Errored Seconds
» Degraded Minutes

Power-loss Seconds

This is 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.
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Sync-loss Seconds

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

Freguency M easurement

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

Result Logging
Refer to Chapter 10 Data Logging for information on logging results.

Error Location (HP 71612 or HP 70843 Option UHJ)

Error location is available only for RAM-based patterns. It has three forms:

* BitBER
» Error location capture
e Block BER

Bit BER

Bit BER measurements are measurements made on a specific bit in a RAM-based user
defined pattern. The specific bit is the “BER location” and is specified by an address. This
measurement aids in identifying systematic errors causing a specific bit to change value.

M easur ements

* Bit BER - BER of the BER location

» Bit error count - error count of the BER location
* Delta bit BER

* Delta bit error count

Bit BER and Bit error count are affected by gating like normal BER. Delta bit BER and
delta bit error count run continuously like normal delta BER.

The BER location may be specified by the customer as an address. After the location is
specified gating is restarted if the instrument was gating before the location was specified.
Error location capture

Error location capture allows you to capture the actual position of errored bits in a user
defined pattern.
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Error Location (HP 71612 or HP 70843 Option UHJ)

To initiate a measurement select (error location ) then CAPTURE ERROR. The
instrument searchesfor the first bit errored bit in the pattern. The address of the errored bit
will be displayed along with the bit pattern surrounding the highlighted errored bit (see
below). The instrument performs Bit BER, Bit error count, and also Delta Bit BER, Delta
bit count on the captured bit.

Select [result pages) then OTHER RESULTS to view the BIT: results.
After an error islocated the instrument displays:
BI T: Error Address nnn

Dat a wi ndow XXXX XXXX XXXX XXXX XXXX XXXX XXXY XXXX

* XXX.. - pattern around error, 28 bits before error and 3 bits after error are displayed
« y - the reference value of the errored bit in inverse video

Block BER

Block BER measures the BER of a range of bits in the pattern. It replaces normal BER
measurements. Ranges of bits must be a multiple of 32 bits with the block specified by a
start location and block length. This measurement is essential when trying to locate the
cause of systematic errors which can affect a section of bits, for example a corrupt header
in a SONET or SDH frame.

Pattern sync is affected since normal BER is replaced by the block results.

In general bit or block BER is not measured on every repetition of the pattern. The number
of repetitions depends on the pattern length.

Table 4-2 Pattern Length/Number of Repetitions for Bit/Block BER
Pattern length Number of repetitions
Odd 256
Multiple of 2 128
Multiple of 4 64
Multiple of 8 32
Multiple of 16 16
Multiple of 32 8
Multiple of 64 4
Multiple of 128 2
Multiple of 256 1
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M easurement Period

The measurement period is configured from the menu accessed via

M easurement Period Features

Length: The length of the measurement period can be set as a time period, number of
bits or number of errors.

Timed Measurement Period: Can be set from 1 second to 99 days, 23 hours,

59 minutes 59 seconds in 1 second steps.

Number of Bits: The time for the number of bits to be received to a resolution of

1 second. Can be set for 10n bits, n = 7 to 15.

Number of Errors: Time for number of errors to be detected to a resolution of

1 second. Can be set for 10, 100 or 1000 errors.

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.
Elapsed TimeIndication: Shows elapsed time from the start of a gating period; resets
to zero at the start of each gating period; holds value when measurement stopped.

Gating modes

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

Manual: Gating period is controlled by tifilfUN GATING) a@fOP GATING)
keys. Accumulating results are displayed throughout the measurement and the end of
measurement results are held until a new gating period is started.

Single: Gating period is started by pressing fReN GATING) key and terminates at
the end of the gating period set by the user. Accumulating results are displayed
throughout the gating period and the end of gating results are held until a new gating
period is started.

Repeat: Similar to Single but when one timed gating period ends, a new identical
period starts. This continues until the measurement is terminated by pressing the
(sTOP GATING] key. The measurement results displayed during any period can be
the final results of the previous period or the accumulating results for the current
period. There is no “deadtime” between consecutive periods. The gating period
excludes any periods when the instrument is not powered.
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Gating Period Definition

» Time - 1 second to 99 days, 23 hours, 59 minutes, 59 seconds.
e Errors - 10, 100 or 1000.

» Bits - 1E07 to 1E15 bits.

All gating periods to 0.1s resolution.

Refer toMeasurements on page 4-18 for details of the effect of switching the detector's
Gating Input during gated measurement periods.

Burst gating

Burst gating is always used together with the error detector GATING INPUT and is
available only with PRBS patterns 2231 2723-1, 22151, 2216-1 and 2"#1.

Although the Gating Input enables the clock and bit error counters, where the data input is
not continuous, the Gating Input is often not sufficient to allow the detector to be kept
synchronized throughout a series of bursts of the selected pattern. The only exception to
this is where the data input pattern resumes, at the time when the Gating Input becomes
active, from the pattern bit which would have been received had the data been continuous.
In this special case selecting manual Sync Mode, once pattern synchronization has been
gained. prior to the first deactivation at the Gating Input will allow error free reception. In
all other circumstances where the data input is not continuous, for example in the testing
of optical fibre loops, the instrument's Burst Gating mode should be selected.

A further requirement of this mode of operation is that a clock is provided at the Error
Detector's clock inpudll the time. Should it be necessary to use a clock recovered from
the data input during the measurements. then an external switch should be deployed to
switch between the recovered clock and a continuous clock (e.g. from the Pattern
Generator). In this configuration the switch should select the recovered clock whenever it
is available but the Gating Input should only go active after the recovered clock has
established a stable amplitude and a fixed phase with respect to the burst of pattern data
bits. Similarly the Gating Input should be deactivated prior to either the onset of any
transients in the recovered clock or the end of the data burst.

While in burst gating mode the error detector:

» Attempts to synchronize to the incoming data on every low to high transition of the
Gating Input.

« Following each synchronisation attempt the detector counts bits and errors while the
Gating Input remains high.

« As is the normal function of the Gating Input, all measurement counters are disabled
whenever the Gating Input is low.
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NOTE The Synchronization threshold does not affect the error pattern
synchronization attempt but will affect the instrument's “SyncLs”
status.

While Burst Gating is selected the only availaBing repeat mode

IS manual untimed.

If the received data is errored during the synchronization attempt all
measured error counts are invalid.

The received clock must be continuous when burst gating is enabled.

Pattern Synchronization

Synchronization Modes

Synchronization to the incoming pattern can be performed automatically or manually. In
manual mode, the START SYNC softkey forces the error detector to attempt
synchronization with the received pattern.

Sync Gain Loss Criteria

The criteria for gaining or losing synchronization is the error ratio in a 1 ms interval.
Selectable error-ratio thresholds of-lIBo 1E-8 are provided. Refer to Appendix B
Operating Notes for advice on setting sync thresholds.

Synchronization Times

* PRBS patterns - <0.2s
e STM64 frame at 10 GHz - <2.8s
e <10 kbit pattern, >1 GHz - <1s

Audible Output

The instrument has an audible output which varies with error rate. The effect of changing
error rate is:

« |solated errors - output produces a 100 ms tone.
e Other error rates - 5% change in error rate produces an audible change.
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Logging to External Printer

The audible output may be switched off or set to one of 15 volume levels. An audible
output can also sound when sync loss occurs; selectable with the AUDI O SYNCLS key

on the (sync & audio)] menu.

L ogging to External Printer

Functions

* Log on demand.

« Logging on/off.

« Log on error, end of gating period, error rate>threshold, alarms.
» Set logging threshold.

e Select HP-IB controller capability.

e Select HP-IB printer (HP DeskJet supported).

» Squelch on/off.

Refer to Chapter 10 for a detailed description of the measurement and status logging
functions and, where the logged output is to be directed to an external HP-1B controller, to
the HP 71612 Programming Manual (at the rear of this manual).

To Set Up Your Own Display of Resultsor Satus I nformation

The HP 71612 Series System gives you the opportunity to display on the screen a page
containing results or status information important to you. This is callddsdnés Page
and is setup as follows:

The following procedure shows you how to display and view the cudssnts Page
selections, and edit (or build) the page to show your own choice of results or status
information.

The process of editing théser’s Page is referred to aBuilding the User’s Page, and this
is accomplished using trbui | d usr-pge  softkey.

Procedure

Select and View the User’s Page
1. Press th@esult pages) hardkey, then lUSER’S PAGE softkey.
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The User’s Page is now displayed and shows the results or status information selected by
the previous user.

To Build Your Own User’s Page
1. Select [result pages), USER’S PAGE, bui | d usr-pge.

You can now select from the choices offered inthe bui | d usr - pge menu of softkeys
and build up the display to show the status or results information you wish. As you select
asoftkey the display will change to reflect your choice; the softkey selected is underlined.
Refer to Build User Page Menu Map on page 6-16 for a chart of the selections offered.
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Getting Started

I ntroduction

The purpose of this chapter isto instruct first time users how to quickly become proficient
at operating the HP 71612 Series error performance analyzer.

Using the HP 70004A Display

The HP 70004A display serves as the front panel for instrumentsin the HP 71612 Series
Systems, and as your window for viewing current system configuration and measurement
results. The HP 70004A display has 14 sof t keys (7 on each side of the screen),
(FIXED LABEL ) keys above and below the screen, and 15 instrument hardkeys. All
instrument functions/parameters are set up using these keys.

Softkeys

~ N

leed__ —F 1 =00 =0
Label - g
Keys e (e —]
(I ]
I:II:IFI:II:I OO

Instrument Display  Numeric
Hardkey Knob Keypad
Panel (RPG)

Figure 5-1 HP 70004A Display

Key Notation

Throughout this manual sof t key indicates softkey labels. Display fixed label keysand
keys on the instrument hardkey panel are shown thus (FIXED LABEL ) and
[instrument hardkey].
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Display Fixed L abel Keys

Fixed Label keys select mgor system functions such as PRINT, PLOT, INSTR PRESET,
DISPLAY or MENU. The two most important keys [DISPLAY ) and (MENU] are explained
on pages 5-4 and 5-5. Refer to the HP 70004A display Operation Manual for detailed
information on fixed label keys.

Instrument Hardkeys

Hardkeys are the keys on the panel to the left of the display knob (RPG knob). Use these
keysto gain instant access to primary instrument functions.

Parameter Control Keys

Display knob Use the display RPG knob to change parameters and select
operating values.

Numeric Keypad  Usethe numeric keypad to enter numeric values.

(a] [v] Use the two step keys to change parameters up or down.

I nstrument Softkeys

The softkeys around the perimeter of the display screen are used to select instrument
functions. The functions are organized in groups, called softkey menus.

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

Softkeys and Windows Color Coding

Softkeys and windows are color coded to indicate the primary instrument functions with
which they are associated, they are:

* blue softkeys'window: assigned to Results Page occupies two thirds of screen.

» green softkeys’'window: assigned to pattern generator/error detector configuration

« yellow softkeys - green/yellow window: assigned to Pattern Editor

» grey softkeys/window: assigned to user pattern selection and save.

» Softkeys that are “greyed out” are not valid for the currently selected instrument
function.

Multi-Sate Functions

Some softkeys switch between two states, sulLOGE NG OFF ON and
SYNC AUTQO MAN. An underline on the key labels indicates which keys and conditions
are selected.
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To Set Up the Display

To configure the system correctly it isimportant to first set up the display, and then
configure the display to show instrument status. System functions are therefore split into
two groups as follows:

» Display Functions
* Instrument Functions

These functions are explained in the following paragraphs.

Display Functions

Display functions are accessed using(thepPLAY ] 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 information on display operation softkeys.

P
‘HP 788438 Error Performance Analyzer (8. B)

Main
Halnresuits 1994-83-21 85:36:88

Hard Pattern PRBS 2+23-1

Bit count

Error count

Error ratio

Delta error count
Storage [elta error ratic

Errors

Copy

Hass

Adjust

Color Gating elapsed

Sync loss seconds

Err Det clock freq 1.88088 GH:z

Pat Gen clock freq 999.98 MHz REPORT

ERRORS

Config
Display

Pattern select t user-pattern editor
Address Pattern PRBS 2+23-1
Nap

Misc

Figure 5-2 Display Softkeys
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I nstrument Functions

Primary I nstrument functions are accessed using the keys on the instrument hardkey panel
or by pressing the fixed label key.

Both methods enable menus of softkeyswhich give accessto all instrument functions. The
following figureillustrates the primary instrument softkeys when is pressed. For
each softkey shown there is a corresponding key on the instrument hardkey panel, except

for the m sc softkey.

N © S roEt
HP 78B43R Error Performance Analyzer

pattern

data
output

clock
output

error

ELL

subrate
outputs

trigger
t setup

misc

Figure 5-3

(8, 9)
- 199%-83-21 85:37:08
PRBS 2423-1

Bain results
Pattern

Bit count

Error count

Errar ratio

count
ratio

Delta error
Delta error
Errors

Gating elapsed
Sync loss seconds
Err Det clock freg
Pat Gen clock freg

138888 6H:z
935.98 HHz

Pattern select t user-pattern editor
PRBS 2+23-1

Pattern

I nstrument Softkeys

gating

logging
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System Turn-On

I ntroduction

The getting started procedures assume that the HP 71612 series systems have been
correctly installed and configured as described in Chapter 2 I nstallation.

WARNING

CAUTION

CAUTION

NOTE

Beforeturningthesystem on, makesureit isgrounded through the
protective conductor of the ac power cableto 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.

Do not turn on the HP 71612 Series Systems until they have been
configured and fused for the available line voltage, and safely
connected to the power line (115V or 230V).

Do not attempt to replace or remove clock modules while instruments
are powered up asit may damage modules. Switch off the HP 70004A
Display and if used the HP 70001A Mainframe before replacing or
removing modules.

The HP 71612 Series Systems will not function correctly unless each
instrument in the system is cabled correctly for HP-M SIB operation,
and each instrument is powered up. Refer to Chapter 2 | nstallation for
information on cabling.
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Making Your First Measurement

I ntroduction

The following procedure is designed to give you confidence in using the instrument
and sof t keys by performing asimple error measurement. It shows you
how to cable the system and set up the error performance analyzer to perform asimple
back-to-back error measurement. The procedure also introduces you to many of the
instrument operating features.

Procedure

Ensure that 50Q cables are used to connect the HP 70843 IN/OUT ports. All the cables,
adapters and terminations you need are supplied with your instrument.

1

2.

Connect the HP 70340A clock source RF OUTPUT port to the pattern generator
CLOCK IN port.

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 50Q terminations (HP part number 1250-2121). See Figure 5-4 on page 5-8.
Ensure the HP 70843 error performance analyzer and HP 70004A display rear-panel
HP-MSIB ports are connected.

Initial Switch On

3.

Switch on power to the HP 70843 and the HP 70004A display. All instrument and dis-
play LEDs will illuminate and then extinguish after afew seconds. The display will
cycle through arange of colors, give adisplay indicating HP 70004A DI SPLAY and a
message stating For instrument display press DI SPLAY then NEXT INSTR, and
finally display the status of the instrument selected before the last power down. The
ACT LED on the HP 70843 will be illuminated when it has control of the key-
board.Wait until the display settles to indicate instrument status before continuing with
this procedure. If instrument statusis not displayed, press then

NEXT | NSTR.

Initial settings
4. Before you perform a measurement you must first configure the system to suit your

application. Choose your own configuration using the instrument hardkeys and
softkeys (refer to the pull-out card in the tray beneath the display for help) or select one
of three stored predefined, complete instrument configurations. They are PRESET O,
PRESET 1 and PRESET 2.
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To select PRESET 0 press the display (INST PRESET) key, and to select PRESET 1 or
PRESET 2 select [trigger & setup), recal | setup ,then Preset 1 or
Preset 2.

For this procedure we set the error performance analyzer to its default values by select-
ing PRESET 0. Refer to Chapter 9 for alist of settings for each PRESET.

5. Pressthe green (INST PRESET)] key.
70004A Display

Clock RF
Source Output
(o) (0]

OND=00=00

Oooos ooal” | 'I"
o o o oo O
OOoo;d 0O
o e s o
— .
70843

= =sfs

| | CMI Data Qut Clg)cﬂ
00 |
|
| | [M Datalnl
]
o | s

Figure 5-4 System Back-to-Back Connection

Perform a data eye measurement

In the following steps the data eye edge threshold is set, and the clock and data inputs
aligned such that the error detector samplesin the middle of the eye (in the time axis).

6. Before performing the measurement select [result pages), then select

EYE RESULTS . No eye resultswill be displayed until clock-data aignment is
performed in step 9 of this procedure.

7. Pressthe input & eye) hardkey on the display hardkey panel.
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Eye Edge Threshold

8. Set 0/ 1 THR AUTOWAN to AUTO, then select EYE EDG THRSHLD and select a
threshold using the numeric keypad. For example, to select a threshold of 1.00E-03;
enter 1.00 using the keypad, then pressthe e softkey and enter 3 using the keypad,
then press ENTER .

9. Pressthe CLK- DAT ALI GN softkey. If clock-to-data alignment is successful, the
Satus line at the center of the screen reads clock to data input delay aligned.

Automatic 0/1 Threshold Center

On data signals with an unequal mark-density perform an automatic 0/1 threshold center
operation as follows:

10.After performing the clock to data alignment select the 0/ 1 THR CENTER softkey.
The Statusline at the center of the screen will indicate 0/1 input threshold centeringin
progress and 0/1 data input threshold centered when compl ete.

To Select a Measurement Gating Period

11.Pressthe hardkey. The gating mode currently selected is MANUAL, try
selecting a 20 second SINGLE gating period.
12.Press SI NGLE , GATE BY TI ME then GATI NG PERI OD, usethe numeric keypad

and SECONDS softkey to select a 20 second gating period. Proceed to step 13, or read
the following note for alternative gating choices.

NOTE Theinstrument iscurrently 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 appropriate softkey.

To Sart a M easurement

13.Press the [RUN GATING] hardkey. Note the illuminated Gating LED on the error
detector front panel and the Gate flag at the top right of the screen.

Viewing Resultsand Introducing Errorsinto the System

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

15.Select the hardkey. The instrument offers you the choice of adding single

errors, errors at afixed rate or errors from an external source. For this procedure select
afixed rate of 1E-5. Proceed to step 16.
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To Select a Fixed Error Rate

16.Select ERR- ADD Fl XED, then choose an error rate of 1E-5. The error detector front

panel ERRORS LED will be ON and an Errorsflag illuminated at the top of the
screen.

To Add External Errors

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

Sart a New M easurement
17.Select [RUN GATING

To View M easurement Results

18.Press [result pages) then MAI N RESULTS and view results at the end of the gating
period. A typical results display is given in the following figure.

HAIN “WP 788438 Error Performance Analyzer 8, 8
RESULTS Errars R
- Nain results 1994-83-21 85:38:28
OTHER  Pattern PRBS 2+23-1 - :.-
ResuLTs Bit count 15,939.956. 648 70 - -
Error count 28g,ae8
Error ratio 1.988e-85
INTERUL  pejta error count 1,088
RESULTS pelta error ratic 1.080e-85
Errors SREEENEERNL
6.821

RESULTS Oating elapsed Bd 8h B u2Bs( !IIX;
S

ync loss seconds

Err Det clock freg 330888 OH:

§E§ULTS Pat Gen clock freg 999.98 MH:

Pattern Generator error-addition control
Error-add source fixed
Error-add rate te-5

19.The error detector (Main Results) are displayed; thisis only one of seven result pages
you can select to view instrument status or configuration.

20.Try selecting each of the [result pages) softkeys and view the error detector results for
each selection.

This concludes your first measurement using an HP 71612 Series error performance
analyzer.
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To Verify/Demonstrate the Capture Error Feature (Option UHJ
instruments)

To Verify/Demonstratethe Capture Error Feature (Option UHJ
instruments)

The following procedure can be used to demonstrate capturing an error, or verify that the
instrument is operating correctly in this mode. It also teaches you how to select an
alternate pattern and add errors to one half of the aternate pattern.

Procedure
For this procedure an alternate pattern is selected and errors added to pattern B.

1. The procedure assumes that the HP 71612 is correctly installed; all MSIB cables are
connected and the HP 70843 is connected back to back - pattern generator CLOCK
OUT and DATA OUT connected to error detector DATA IN and CLOCK IN. Also
connect the clock source RF OUTPUT to the pattern generator CLOCK IN port.

2. Select (pattern), edit ram usr thenan | NTERNAL PATT store- for this
example select | NTERNL PATT1 .

3. Set ALT PAT ON OFF to ON thenselect YES . Thissetsthelength of the patternin
| NTERNL PATT1 tol.

4. Select SETPAT LENGTH then enter a pattern length of 4000 using the numeric key-

pad - press ENTER . If you press t oggl e scr een you can view the pattern on a
full screen.

Check that the | NSERT REPLACE key issetto REPLACE .
Load a PRBS into each half of the alternate pattern as follows:
Set the cursor on bit 0 of half A (half A isthe uppermost pattern) then select

| oad bl ock, 2713 prbs, NO MODI FY.
8. Usethe[v] and got 0 keysto set the cursor on bit O of half B.

9. Select | oad bl ock, 2713 prbs, NO MODI FY . Add errors to pattern B by
changing bits 224 and 560.

10.Select save pattern, | NTERNL PATT1 .
11.Select and set ALTPAT AUX USR to USR and ALTPAT HALF AB to
B . Note that the red Errorsflagisilluminated.

12.Select (error location) and press CAPTURE ERROR. Note that the Bit error address
in the Error location configuration control window indicates an error in bit 224, - press
CAPTURE ERROR again and the address changes to 560. Note the captured error
positions depend upon theinitial state of the instrument error registers. The error posi-
tions given could possibly be reversed in order.

13.End of procedure.

No o
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Softkey Menu Maps

I ntroduction

The display instrument hardkey panel (when fitted) and the softkeys displayed when the
key is selected are used to select all major instrument functions. The following
menu maps illustrate the softkey choices for each function or group of functions.

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

Menu Map when MENU hardkey Selected

MENU pattern result
[mewu | [pattern | reul
data input
output & eye
clock sync
output & audio
add
subrate logging
outputs
trigger error
& setup locat'n
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Menu Map when Result Pages hardkey Selected

result
pages

MAIN
RESULTS

build
usr-pge

OTHER
RESULTS

CLEAR
USR-PGE

INTERVL
RESULTS

G.821
RESULTS

EYE
RESULTS

USER'S
PAGE

Menu M ap when Pattern hardkey Selected

| pattern i

prbs

zero
sub

mark
density

ram usr
pattern

disk usr
pattern

edit
ram usr

edit
disk usr

ALT PAT
AUX USR

ALT PAT
ALT ONCE

ALT PAT
HALF AB

ALT PAT
ONCE B

disk
utils
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PRBS Menu Map

[patter J—prts | 3t
PRBS

2231
PRBS

27151
PRBS

2°10-1
PRBS

2741
PRBS

Iexh |
Zerosub Menu Map
| pattern 'I zero 2*13
sub ZERO SUB

2*11
ZERO SUB

2*10
ZERO SUB

2*10
ZERO SUB

27
ZERO SUB

LONGEST
RUNZERO
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Markdensity Menu Map
| pattern I— mark 2*13
density MARKDEN
MARKDEN

2”10
MARKDEN

£

27
MARKDEN

BB

i

718

E

Ram User Menu Map

| pattern I— ram usr CURRENT
pattern PATTERN

INTERNAL
PATT 1

INTERNAL
PATT 2

INTERNAL
PATT 3

INTERNAL
PATT 4

toggle
disk usr

cancel
select
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Disk User Menu Map

Lpattern [~

disk usr
pattern

Disk UtilsMenu Map

CURRENT
PATTERN

DISK
PATT 11

DISK
PATT 5

DISK
PATT 12

DISK
PATT 6

DISK
PATT 7

DISK
PATT 8

DISK
PATT 9

toggle
ram usr

DISK
PATT 10

cancel
select

disk
utils

delete
diskpat

FORMAT
DISK
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Edit Ram User Menu Map

Edit Disk User Menu M

CURRENT
PATTERN

INTERNAL
PATT 1

INTERNAL
PATT 2

INTERNAL
PATT 3

INTERNAL
PATT 4

toggle
disk usr

cancel
edit

M— edit ram
usr

ap

edit disk

pattern

usr

CURRENT
PATTERN

DISK
PATT 11

DISK
PATT 5

DISK
PATT 12

DISK
PATT 6

DISK
PATT 7

DISK
PATT 8

DISK
PATT 9

toggle
ram usr

DISK

PATT 10

cancel
edit
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Edit User Menu Map

Data Output Menu Map

edit ram INTERNAL INSERT load
user PATT REPLACE block
or or
T PREV save del
edit disk DISK
user PATT SCRREN block
NEXT SET PAT
SCREEN LENGTH
DELETE SET PAT
BIT LABEL
go to ALT PAT
bit ON OFF
save BIN
pattern HEX
toggle hex
screen entry
EXT AC EXT DATA
COUPLE ATTEN
data
output EXT DC DATA
TERM OV ECL
EXT DC DATA
TERM-2V ON OFF
DATA DATA|
AMPLTD ON OFF
DATA| DATA POL
AMPLTD NORMINV
DATA DATA
HI-LEVL DELAY
DATA| D/TRCK
HI-LEVL ON OFF




Softkey Menu Maps

Clock Output Menu Map

clock
output

EXT AC
COUPLE

EXT DC
TERM OV

EXT DC
TERM-2V

CLOCK
AMPLTD

CLOCK/
AMPLTD

CLOCK
HI-LEVL

CLOCK/
HI-LEVL

EXT CLOCK
ATTEN

CLOCK
ECL

SIG GEN
FREQ

FREQ
STEP

SIG GEN
AMPLTD

SIG 0/P
ON OFF

CITRCK
ON OFF

Error Add Menu Map

error
add

ERR-ADD
SINGLE

1e-3

ERR-ADD

le-4

EXTERNAL

1e-5

ERR-ADD
FIXED

1e-6

ERR-ADD
OFF

1e-7

1e-8

1e-9




Subrate Outputs Menu Map

Softkey Menu Maps

subrate
outputs

EXT AC
COUPLE

EXT AC
COUPLE

EXT DC
TERM 0V

EXT DC
TERM OV

EXT DC
TERM-2V

EXT DC
TERM-2V

SIR DATA
AMPLTD

SIR CLK
AMPLTD

SIR DATA
HI-LEVL

SIR CLK
HI-LEVL

SIR DATA
ECL

SIR CLK
ECL
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Trigger & Setup Menu Map

trigger
& setup

Softkey Menu Maps

PG TRIG
PAT CLK

PG TRIG/
8/32

PG TRIG
PATTERN

PG TRIG
BIT

PG TRIG
A-B PAT

recall
setup

USER
SETUP 7

USER
SETUP 8

USER
SETUP 9

PRESET1

save
setup

| [EDTRIG

PAT CLK

ERR 0/P
RZ200nS

PRESET 2

cancel
recall

USER
SETUP D
USER
SETUP 1
USER
SETUP 2
USER
SETUP 3
USER
SETUP 4
USER
SETUP 5
USER
SETUP 6

USER || USER

SETUP D SETUP 7

USER || USER

SETUP 1 SETUP 8

USER | USER

SETUP 2 SETUP 9

USER

SETUP 3

USER

SETUP 4

USER

SETUP 5

USER cancel

SETUP 6

save
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Miscellaneous Menu Map

Input & EyeMenu Map

MENU

misc

input

KEYBRD
LOCK

0/1 THR
AUTOMAN

& eye

set
clock

update
frmware

SELF
TEST

CLK-DAT
ALIGN

0/1 MAN
THRSHLD

0/1 THR
CENTER

|___|[DAT POL
NORMINV

EYE EDG

THRSHLD

Use numeric keypad
to enter threshold
value.

| [paTiP
DELAY

DAT TRM

oV -2V

CLK TRM
ov -2v
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Sync & Audio Menu Map

—1 SYNC —{ AUDIO
AUTOMAN ON OFF
sync
& audio START AUDIO Use display knob or numeric
| SYNC | voLume | | kevpad to enter audio O/P volume
|| 1e-1 AUDIO
SYNC LS
Te -2 — 1e-6
—{ 1le-3 — 1e -7
— 1e-4 — 1e -8
— 1e-b
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Gating Menu Map

gating

GATING
PERIOD

RUN
GATING

GATE
BY TIME

sTOP
GATING

GATE
BY ERRS

GATE
BY BITS

MANUAL

BURST
GATING

SINGLE

REPEAT

REPORT
PREVCUR

DAYS

Use numeric
—1 keypad to MINUTES
enter value

I

| or ERRORS
10

| ERRORS
100

ERRORS
1000

—or BITS
1e07

BITS
1e08

BITS
1e09

BITS
1e10

BITS
el

BITS
1e12

BITS
1e13

BITS
1el14

BITS
1e1b

6-14



Softkey Menu Maps

Logging Menu Map

logging

LOG TO
HP-IB

LOG ON
DEMAND

LOG TO
EXT CTL

TRIGGER
THRSHLD

LOGGING
OFF ON

trigger
1 sec

LOG
ALARMS

trigger
end prd

LOG PRD
FULL USR

SQUELCH
OFF ON

Error Location Menu Map

error
location

BLOCK
BER

BLOCK
START

BLOCK
LENGTH

BIT ERR
ADDRESS|

CAPTURE
ERROR
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Build User Page Menu Map

USER'S

[ﬂ

PAGE

build
usr-pge

CLEAR

pattn &
trigger

USR-PGE

data
output

clock
output

err-add
subrate

input &
sync

gating
err - loc

main
results

other

results

intervl

results

G.821

results

eye

results

BIG

results

Build User Page Pattern & Trigger Menu Map

result

USER'S

pages

PAGE

build

pattn &

PG TRIG

usr-pge | trigger

PATTERN|

MODE

PG
TRIGGER

ED TRIG
MODE

ED ERR
OUTPUT

exit
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Build User Page Data Output Menu Map

result

Softkey Menu Maps

pages

USER'S
PAGE

build
usr-page

data
output

Build User Page Clock Output Menu Map

DAT O/P
TERM

DAT 0/P
AMPLTD

DAT O/P
CONTROL

DAT O/P

DAT O/P
AMPLTD|

CONTROL/

DAT 0/P

DAT O/P
HI-LVL

POLRITY

DAT O/P

DAT O/P
HI-LVL|

result
pages

USER'S
PAGE

build
usr-page

clock
output

DELAY

DATA|

TRACK

CLK o/p
TERM

SIG GEN

CLK O/P
AMPLTD

FREQ

SIG GEN

CLK O/P
AMPLTD|

AMPL

SIG GEN

CLK o/P
HI-LVL

CLK O/P
HI-LVL|

o

CLOCK|

TRACK
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Build User Page Error Add Subrate Data/Clock Menu Map

.|
result USER'S build err-add
pages PAGE usr-page subrate

Build User Page Input and Sync Menu Map

SIR DAT
AMPLTD

SIR DAT
HI-LEVL

SIR DAT
TERM

SIR CLK
AMPLTD

SIR CLK
HI-LEVL

SIR CLK
TERM

ADD

result
pages

USER'S
PAGE

build
usr-page

input &
sync

on
THRSHLD

SYNC

DATIIP
POLRITY

SYNC

DAT IIP
DELAY

THRSHLD

AUDIO

DATIIP
TERM

CLK /P
TERM

EYE
THRSHLD

SYNC LS
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Build User Page Gating and Error Location Menu Map

Softkey Menu Maps

result
pages

USER'S
PAGE

build
usr-pag

gating
err - loc

Build User Page L ogging Menu Map

result
pages

USER'S
PAGE

build

usr-page

GATING BLOCK
RPT MOD START
GATING BLOCK
DUR MOD LENGTH
GATING BIT ERR
PERIOD ADDRESS
GATING

REPORT
LOGGING TRIGGER
DEVICE THRSHLD
LOGGING TRIGGER
STATUS 1 SEC
LOG TRIGGER
ALARMS END PRD
LOG PRD

FULL USR

SQUELCH

STATUS
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Build User Page Main ResultsMenu Map

Softkey Menu Maps

| result USER'S build main GATING BIT
pages PAGE usr-page results ELAPSED RATE
sync ERROR
loss s COUNT
ERROR
RATIO
DELTA
COUNT
DELTA
RATIO
e ERRORS
PG CLK
FREQ
Build User Page Other Results Menu Map
| result USER'S other 0= 1 BIT ERR
pages PAGE results ERR CNT ADDRESS
1=0 BIT
ERR CNT ERR CNT
0—=>1 BIT
ERR RAT ERR RAT
1=10 BIT
ERR RAT DEL CNT
BIT
DEL RAT
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Build User Page I nterval Results Menu M ap

Softkey Menu Maps

.|
result USER'S build intervl
pages PAGE usr-page results

Build User Page G.821 ResultsMenu Map

result
pages

USER'S
PAGE

build
usr-page

G.821
results

ERROR ERROR
S FREE S
ERROR ERROR
DS FREE DS
ERROR ERROR
CS FREE CS
ERROR ERROR
MS FREE MS
POWER
LOSS s

I exit |
AVAILBL
(%)
UNAVAIL
(%)
SEV ERR
SECS (%)
ERRORED
SECS (%)
DEGRAD
MINS (%)
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Build User Page Eye Results M enu M ap

| result USER'S build eye EYE CENTER

pages PAGE usr-page results WIDTH THRSHLD
EYE CENTER
HEIGHT FREQ
TIME CENTER
CENTER DEL RAT
VOLTAGE EYE
CENTER STATUS

Iexit |
Build User Page Big Results Menu M ap

result USER'S build BIG BIG
| pages PAGE usr-page results ERR CNT

BIG
ERR RAT

BIG
DELTA C

BIG
DELTAR

BIG
ELAPSED

6-22
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Softkey Menu Descriptions
Introduction

I ntroduction

This section gives abrief introduction to using softkeys, and gives detailed descriptions of
each softkey.

Softkey Menus

In HP 71612 Series error performance analyzer systems instrument softkeys are the seven
keysto theright and left of the HP 70004A display. These keys provide menus of softkeys
which are used to access al instrument functions/parameters. The hardkeys on the
keyboard at the bottom left of the display and the [USER ) or [MENU) keys give quick
access to the primary level softkeys. Primary level softkeys are used to select major
functions or groups of functions. All primary level softkeys that are displayed when
(USER) or (MENU) are selected, with the exception of the m sc key, can be selected via
the instrument hardkey panel.

Softkeysrequiring numeric entry

Those keys requiring the entry of a numeric value will usually have subordinate keys,
which specify the units of the parameter being set as well asa CLEAR function to allow
the user to leave the value unchanged.

Softkey Labelling

Softkey labelling follows the convention that lower-case indicates that the key isa
navigation key, giving access to alower-level menu; whilst upper-case is used for a
configuration key which allows the configuration to be changed.

Softkeys Color Coding

Softkeys and windows are color coded to indicate the primary instrument functions with
which they are associated. They are:

* blue softkeys'window: assigned to Results Page, occupies two thirds of screen

* green softkeys/window: assigned to pattern generator/error detector configuration
« yellow softkeys - green/yellow window: assigned to Pattern Editor

» grey softkeys/window: assigned to user pattern selection and the save function.

Softkeys that are “greyed out” are not valid for the currently selected instrument function.
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Introduction

Primary Softkeys

The following figure illustrates the softkey menu when the display (MENU) oOr (USER)
hardkeys are selected.

@ pattern result
pages

data input
output & eye
clock sync
output & audio
error gating
add
subrate logging
outputs
trigger error
& setup locat'n
misc

Path Selection

In the following softkey descriptions the Path illustrates the key selections necessary to
access a softkey menu. In all cases except the m sc  menu there are two methods of
selecting a primary softkey menu as follows:

» For HP 70004A displays with an instrument hardkey panel fitted (for example
and(data output] ) select and the corresponding softkey menu
will be displayed.

e For HP 70004A displays without an HP 71612 hardkey panel fitted, then
the appropriate softkey.

» Hewlett-Packard strongly recommends that a hardkey panel is fitted. Ease of use is
greatly enhanced. Order part number 70843-60033.
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Softkey Menu Descriptions
Pattern Softkey Menus

Pattern Softkey M enus

Path

(pattern ] or (MENU] pattern

Description

The pat t er n softkey enables menus of softkeys allowing the user to select from the
following:

* One of five PRBS patterns - unmodified, or with zero substitution or mark density
modification

* One of four internal RAM-based User patterns

* One of eight disk based User patterns

« Access a powerful editor which enables the user to recall, edit and save any User
pattern

The patt er n softkeys are as follows:

(pattern) , pr bs

2731-1 PRBS Enables the user to select one of five pure Pseudo-Random
27A23.1 PRBS Elrr]\gatrgssoiqttﬁgnpcaet?érisBir?.b'il;t;e expressions represent the
2715-1 PRBS ’ '

2710-1 PRBS

2°7-1 PRBS

(pattern], zer o sub

2713 ZEROSUB Select from one of four modified PRBS which are Pseudo-
2711 ZEROCSUB Random Binary Sequences_ with an extra zero added to the
oA 10 ZEROSUB longest run of zeros, and with a run of zeros (Zero

Substitution) being substituted for the normal bits that follow
277 ZEROSUB the longest run of zeros in the pattern.

LONGEST RUNZERO 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 substituted zeros is set to 1. This
key is only enabled when a ZEROSUB pattern is selected.
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(pattern], mark density

2713 MARKDEN
2711 MARKDEN
2710 MARKDEN
2"7 MARKDEN

LONGEST RUNZERO

1/8, 1/4, 1/2
3/4, 7/8

exit

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

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 substituted zerosis set to 1. This
key isonly enabled when a ZEROSUB pattern is selected.

Enables the user to set the value of the mark density by
selecting a value from the choices given. These represent the
ratio of marks to the number of bitsin the pattern.

Returns the user to the main (pattern) menu.

(pattern], ram Usr pattern

ram Usr pattern

toggl e di sk usr

The choice of patterns are four RAM-based patterns
(numbers 1 to 4) of length up to 8192 hits and the
CURRENT PATTERN.

Usethiskey to switch between adisplay listing RAM user or
disk based patterns.

NOTE If you select auser 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 resultsin errors and may cause clock-to-data
alignment failure.

(pattern], di skUsr pattern

di skUsr pattern

toggl e ram Usr

Select one of eight floppy disk based patterns (numbers 5
to 12) and the CURRENT PATTERN.

Usethiskey to switch between adisplay listing RAM user or
disk based patterns.
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Edit User Pattern Menu (RAM or disk)

Path
(pattern), edit ramusr or edit di skUsr

Description

Theedit ramusr and edit di skUsr softkeysaccessthe editor used to modify
the user-defined patterns. Whenthe edi t ram usr softkey is pressed the contents of
the user pattern stores (including labels and lengths) are displayed as shown in the
following examples. If one of the user patternsis the pattern currently being output, the
display indicates ACTIVE at the top right of the pattern editor window. If the

edit di skUsr keyispressed, alist of disk patternsisdisplayed. The t oggl e
softkey enables the user to switch between screens of RAM or disk user patterns.

_nnt il
-ATTEBN

_NTERNL
2RTT 4
- 1 82y
INTERNL ¢ > 5PuB » 1934-P3-28 11:44
SRTT 2 SER PAT3 127 1994-3-28 11:48

INTERRL
PRIT 3

TERNL
JATT Y4

Patterr select 3 user-patte
i alternate ~':
3,888 At
USTR PAT!
no

To enter the editor and gain access to the editor softkeys select an | NTERNL PATT or
DI SK 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.
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Patte

CURRENT
PATTERN

DISK
PATT.S

DISK
PATT_E

DISK

PATIZ !

DISK
Panga

DISK
PATT -8

DISK ;.
PATI. 43

rn Softkey Menus

HP ?BBY3R Error Performance finalyzer @, 8) DISK
PREL 11
vmllewi!é =21 85:42:08

Patt Lahel Lenth Alt LastModified Dl
1994-#3-21 #3:23 e
108, BEB Kot known -

SONET STS-48 311,3'18 Not knawn
CID STH-4 28,728 Not known
CID STH-16 22.448 Not known
SDH STH-Y 77,768 Not known
SOH STH-16 311,848 Not known
247 127 Not known
FDB! Hander 98,886 Not known

Pattern select &t user-pattern editor

i Pattern PRBS 2+23-1 toggle

ras usr

cancel
edit

Editor softkeysare asfollows:
| NSERT REPLACE

PREV SCREEN
NEXT SCREEN

DELETE BI'T
goto bit

save pattern

t oggl e screen

| oad bl ock

Switches the edit mode between | NSERT or REPLACE.
Position the cursor on the point in the pattern to be changed, then
use the numeric keypad (1 and 0) keysto insert or replace bits.
You can usethe t oggl e screen keytoalocateafull size
window to the pattern.

If the Pattern length is greater than 576 it is split between two or
more screens. Where thisisthe 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.

Switches the display between allocating afull screen to the
pattern editor and the standard display of 2/3 error detector and
1/3 pattern generator.

Pressing thiskey produces a sub-menu of softkeys, which enable
the user to load afixed PRBS of 277, 2710, 2*11 or 213, or a
user pattern into the user pattern memory at the current cursor
position. The current setting of the | NSERT REPLACE softkey
controls how the pattern is loaded. See Chapter 8 for more
detailed information on | oad bl ock.
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savedel bl ock

SET PAT LENGIH

SET PAT LABEL

Bl NARY HEX

Pressing this key produces a sub-menu of softkeys that enable
the user to save or delete ablock of data; they operate asfollows:
save : Theuser 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 : Usethiskey to delete ablock of bitsin the pattern
currently in user pattern memory.

To delete ablock 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. If the user pattern is active the length chosen must
match the appropriate resol ution.

Enables the user to assign aname or label to a pattern.
Whenthe SET PAT LABEL softkey ispressed the right-menu
changesto give softkeys of cancel | abel ,

FI NIl SH 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 pressthe ENTER CHAR
softkey. Continue moving the cursor to the next character and
pressing ENTER CHAR until the label isfinished. Pressthe

FI Nl SH ENTRY softkey when you have finished entering the
label. The CLEAR LABEL key erasesthelabel currently being
edited. cancel | abel returnsthe user tothe

edi t-raniJsr menu.

This allows the user to toggle the representation of the user
pattern data between binary (base 2) and hexadecimal (base 16).
This affects only the pattern’s representation within the Pattern
editor window. The pattern is unaffected. No other display fields
within the Pattern editor window are affected.

In binary mode each complete line within the editor’s display
shows 32 pattern bits (as 8 fields of 4 bits) and in hex mode 256
pattern bits (as 8 fields of 4 characters at 4 bits per character). In
either base the last line of a Pattern editor’s pattern display is
truncated to show only the minimum number of charactersto
display the pattern. In hex mode, where the pattern length is not
amultiple of 4, the lower bits of the final digit at bit addresses
greater than (Length -1) are ignored and considered to be zeros.
In hex mode (1] to 9] keys are supplemented by the A to F
softkeys on the Pattern editor’s submenu selected viathe

hex entry softkey.
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ALT PAT ON OFF When ALT PAT ON isselected the pattern in the user pattern
memory is split into two parts of equal length (up to 4 Mbits),
“HALF A” and “HALF B”. When editing an alternating pattern
the editor shows the bits of “HALF B” immediately below the
corresponding bits of “HALF A”. The pattern “HALF A” lines
are displayed with the bit address of the left most bit, i.e. earliest
pattern bit transmitted, for both the part of “HALF A” shown
and for the corresponding part of “HALF B” displayed on the
following line.

Refer toAlternate test pattern within Chapter 4£perating
Features and Specifications and to the sectioAlter nate

Pattern Control below for details on alternate pattern lengths
and methods of controlling the switching between the two

patterns.
Toggling theALT PAT key ON/OFF will set the pattern length
to 1.

disk Utils

Path

(pattern], di sk utils

Description

A sub-menu comprising two softkeys is displayed wdi sk utils is selected.

del et e di skpat Permits a disk user pattern to be deleted from a pattern generator
disk.

format di sk Permits a 3.5in. floppy disk to be formatted.

Alternate Pattern Control

Path

(pattern] or (MENU]J, pattern

Description

This section describes the alternative methods of controlling the switching between
“HALF A” and “HALF B” of an alternating user pattern. While the generator will
automatically synchronize the changeover to coincide with the transmission of the end of
a pattern half, the switching may be initiated from either the softkeys, remotely via HP-IB,
or via the AUXILIARY INPUT port.
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The controls listed below provide a means of generating predetermined error rates but
differing from the Error Add function because the errors are synchronized with the pattern
occurring at the same bit addresses in every instance of pattern “HALF B”.

The keys are only enabled when an alternate user pattern is selected. Refer to Alternate
Patterns within Chapter@ser Patternsand Disk Operation for a procedure for selecting

alternate patterns.

ALT PAT AUX USR When AUX is selected, the source of control for Alternate

Patterns is the AUXILIARY INPUT port. WheUSR is
selected, the source of control is from the front-panel or over
HP-IB. Refer to Chapter @perating Features and
Specifications for an explanation of AUX INPUT operation.

ALT PAT ALT ONCE This controls how the alternate pattern is output; either each half

ALT PAT HALF AB

ALT PAT ONCE B

of the pattern is output alternately (controlled by

ALT PAT HALF AB softkey) or a single insertion of a
number of instances of half B is inserted between repetitions of
half A.

This key is labelled this way only ALT PAT ALT ONCE is
set toALT . It selects whether theor B half of the pattern is
output. It is blank ifALT PAT AUX USR is set tAUX

This key is labelled this way only ALT PAT ONCE B s set
to ONCE . When pressed it causes the single insertion of a
number of instances of had¥fto be inserted between repetitions
of half A. The number of haB instances is equal to the smallest
integral multiple of the pattern length that divides exactly by
128. It is blank ifALT PAT AUX USR is set tAUX
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Data Output Menu

Path

(data output) Of (MENUJ, dat a out put

Description

The dat a out put softkey gives accessto amenu of softkeys which enable the
following to be set:

e Termination voltage

¢ Output amplitude

« High output level

¢ Output ON/OFF switch

* Normal or inverted sense (pattern polarity)
* Clock to data output delay

» External data attenuation

» Data eye vertical cross-over

The attenuator setting allows the user to specify the level referenced to the far (non-pattern
generator) side of an external attenuator.

The data and datamplitude and High-level may be controlled either together or
independently.

The dat a out put softkeys are as follows:

extrnl term This softkey selects the external termination submenu. Any
change of the selected termination causes the Amplitude to be
set to minimum.EXT AC COUPLE specifies an ac coupled
external termination, and disables the High-level control.
EXT DC TERM 0V specifies a OV dc coupled external
termination ancEXT DC TERM - 2V specifies2V dc
coupled external termination. The range of High-level available
is affected by the OV or2V dc termination selecteexi t
returns control to the main Data Output Menu without altering
any of the selections.

DATA AMPLTD Enables the peak-to-peak amplitude of the data output to be
entered in units of volts or millivolts.
DATA/ AVPLTD Enables the peak-to-peak amplitude of the dataut to be

entered in units of volts or millivolts.

7-11



Softkey Menu Descriptions
Data Output Menu

DATA H - LEVL

DATA/ HI - LEVL

DATA ECL

D/ TRCK ON OFF

EXT DAT ATTEN

DATA ON OFF

DATA/ ON COFF

DAT POL NORM NV
DATA DELAY

DATA X- OVER

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

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

Setsthe dataand data outputs to use Emitter Coupled Logic ECL
levels. It also resets the Data Amplitude and Data High-level to
default values. (Data Amplitude +850 mV; Data High-level
-900 mV)

Enables the data and data outputs to operate together (track) or
independently.

Enables the user to enter 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. Changing the value also resets the
Data Amplitude and Data High-level to default values

(+500 mV and -0V respectively).

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

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

Toggle the data outputs to be either normal or inverted in sense.

Enables the entry of atime 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 |eads the clock).
The entry is rounded to the nearest picosecond.

Enables the entry of avalue which vertically adjusts the voltage
at which the 1 to O transitions and the O to 1 transitions cross.
The data output cross-over adjustment is independent for the
data and data outputs and is unaffected by the

D/ TRCK ON OFF selection. The user value entered specifiesa
signed deviation of the cross-over from the calibrated 50%
setting which is normally used. The range of this control will
vary between instruments and may differ between the dataand
data outputs. While offering repeatability on any given output,
the value isuncalibrated and the user entered val ue should not be
read as corresponding with either volts or percentage. This
function is provided to allow optimization of the cross-over in
critical applications or compensation of non-linearitiesin the
external equipment.
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DATA/  X- OVER This softkey enables entry of the cross-over control for the data
output. Refer to the description of DATA X- OVER above for
details.

Clock Output Menu

Path

(clock output) Or (MENU]J, cl ock out put

Description

The cl ock out put softkey enablesamenu of softkeys which permit the level of the
clock and inverted clock outputs, and the frequency and amplitude of an external clock
source to be set.

EXT AC COUPLE Sets the clock termination voltage to ac.

EXT DC TERM 0V  Setsthe clock termination voltage to OV. This also causes the
Clock High-Level to be reset and modifies the permissible range
of the Clock High-Level.

EXT DC TERM - 2V Setsthe clock termination voltage to —2V. This also causes the
Clock High-Level to be reset and modifies the permissible range
of the Clock High-Level.

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

CLOCK/  AMPLTD Enables the peak-to-peak amplitude of the Clock Output to be
entered in units of volts or millivolts.

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

CLOCK/ HI -LEVL  Enablestheentry of the value for the clock high output level in
units of volts or millivolts.

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

CLOCK ECL Sets the clock outputs to use emitter coupled logic levels. It also
resets the Clock Amplitude and Clock High-Level to default
values.
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SI G GEN FREQ

FREQ STEP

SI G GEN AMPLTD

SIGOP ON OFF

C/ TRCK ON CFF

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

If aslaved clock source or signal generator is connected, thiskey
permits the value of the frequency step to be set up, using the
display knob or [a] [¥] keys. Otherwise, thiskey is blank.

Enter the desired frequency step using the large display knob, or
the numeric keypad. If you use the keypad the right-menu
changesto give softkeys of GHz, MHz, kHz and Hz. Set the step
value then select the appropriate softkey.

Select the SI G GEN FREQ softkey. Usethe [a] [v] keyson
the numeric keypad to increase or decrease the frequency by the
step value selected.

Sets the output amplitude of the signal from an external clock
source.

Switches the external clock source output ON or OFF. This key
isblank if there is no external clock source.

Enables the clock outputs to operate together (track) or
independently.

Error Add Menu

Path

(error add] or (MENU], error add

Description

Pressing the err or add key brings up a second-level menu that permits the control of
errors added to the data stream. The er r or add softkeys are asfollows:

ERR- ADD SI NGLE

ERR- ADD EXTRNAL

Forcesasingle error in one bit each timethe key is pressed. This
key also turns off both the fixed error addition and external error
addition.

Permits the rising edge of pulses input to the ERROR INJECT
INPUT port to add asingle error to the data output. Port
interface levelsare TTL (active low). Thiskey also turns off the
fixed error addition.
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ERR- ADD FI XED Permits errors to be added at afixed rate. The fixed rate can be
varied in powers of ten between the limits of 1E-3 and 1E-9.

ERR- ADD OFF Use this key to turn ON or OFF the external error addition.

Subrate Outputs

Path

[subrate outputs) Of [MENU), subr at e out puts

Description

The subr at e out put s softkey gives access to amenu of softkeys which permit the
level and termination of the subrate data and clock to be setup.

Subrate Data Softkeys

EXT AC COUPLE Sets the subrate data output termination to ac.
EXT DC TERM 0V  Setsthe subrate data output termination to QV.
EXT DC TERM - 2V Setsthe subrate data output termination to —2V.

S/ R DAT AMPLTD  Enablesthe peak-to-peak amplitude of the subrate data output to
be entered in units of volts or millivolts.

S/ R DAT HI - LEVL Enablesthe entry of the value for the subrate data high output
level in units of volts or millivolts.

S/ R DAT ECL Sets the subrate data outputs to use emitter coupled logic levels.
It also resets the Data Amplitude and Data Hi-L evel to default
values.(Data Amplitude +500 mV; Data Hi-Level 0V)

Subrate Clock Softkeys

EXT AC COUPLE Sets the subrate clock output termination to ac.
EXT DC TERM 0V  Setsthe subrate clock output termination to OV.
EXT DC TERM - 2V Setsthe subrate clock output termination to —2V.

S/ R DAT AMPLTD  Enablesthe peak-to-peak amplitude of the subrate clock output
to be entered in units of volts or millivolts.
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S/ R DAT HI - LEVL Enablesthe entry of the value for the subrate clock high output
level in units of volts or millivolts.

S/' R DAT ECL Sets the subrate clock outputs to use emitter coupled logic
levels. It also resets the Clock Amplitude and Clock Hi-Level to
default values.(Clock Amplitude +500 mV; Clock Hi-Level 0V)

Trigger & Setup Menu

Path

[trigger & setup) Of (MENU]J, tri gger & setup

Description
Thetrigger & setup softkey enablesamenu of softkeyswhich alow the user to:

» Configure the pattern generator trigger output

« Configure the error detector trigger output

» Configure the error detector's Error Output pulse type (RZ or stretched)

e Save the entire instrument configuration in one of ten USER SETUPS.

« Recall an entire instrument configuration from one of ten USER SETUPS or two
PRESETS.

Pattern Generator Trigger Output

The Pattern Generator Trigger Output produces a 16 clock-period trigger pulse (except
alternate word) which is either synchronized to the pattern (PATTERN mode) or is the

input clock divided by 32 or 8. 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 22t pattern the length of the trigger pattern is n bits, which

ensures that the pattern will be unique. The pulse repetition rate is 1 pulse/32 pattern
repetitions.

When a zero-substitution PRBS, a mark-density PRBS or a user-defined pattern is
selected, then the trigger pattern is selectable witlPG TRI G BI T softkey. It can be
set anywhere within the pattern. Trigger pulse occurs at lowest common multiple of 256
and pattern length.

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

PG TRI G PAT CLK Toggles betweeRATTERN mode, in which the occurrence of a
user-entered pattern in the output stream, is the condition which
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PG TRIG /8 /32
PG TRI G PATTERN

PG TRIG BIT

PG TRI G A-B PAT

causes atrigger pulse to be output; and CLOCK mode, in which
the Trigger Output is the input clock divided by 8 or 32.

Select a clock/8 or clock/32 pattern generator trigger.

Thiskey is enabled when the Pattern selected is a pure PRBS of
2/31-1, 2723-1, 2715-1, 2*10-1, or 27-1. Enables entry of a
bit pattern of length 7, 10, 15, 23 or 31 bits for triggering
depending on the current setting of the pure PRBS. An al-ones
pattern is disallowed.

Thiskey is enabled when the Pattern selected is an User Pattern,
Zerosub or Markden pattern.

It enables the position of the trigger bit to be varied. Thisisan
active parameter. If a user-defined pattern is selected, this key
controlsthetrigger bit position of the pattern currently in the edit
buffer. It does not affect the trigger bit position of the stored
patterns. If the current pattern is saved, the trigger bit is saved
with the pattern contents.

Thiskey is enabled whenever an alternate user-defined patternis
selected. Either the A- B or the PAT isunderlined. If the A- B
is selected, then the trigger pulse occurs synchronously as
alternate pattern halves are selected. If PAT isselected, then the
trigger pulse is synchronized to the first bit of the pattern.

Error Detector Trigger Output

Pattern and clock triggers are provided. The clock trigger isasquare wave at the clock rate
divided by 32. The pattern trigger for apure PRBSis 1 pulse/32 pattern repetitions. For all
other patterns the trigger pulse occurs at the lowest common multiple of 256 and the

pattern length.
ED TRI G PAT CLK

Use this key to select the error detector pattern trigger output
mode. Toggles between PATTERN mode in which the trigger
pulse is synchronized to repetitions of the output pattern, and
clock MODE in which the trigger pulse is a square wave at the
clock rate divided by 32.

Error Detector Errors Output

ERR O P RZ200ns

Permits the length of the pulse at the error detector ERRORS
OUTPUT port to be switched between RZ or stretched 200 ns.
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Save and Recall Instrument Setup

Each SETUP comprises an entire pattern generator and error detector configuration.
Although the instrument configuresitself at power-on exactly asit was prior to being
switched off, setups provide a convenient method for switching between diverse
configurations each of which would otherwise involve many separate configuration
changes.

recall setup Enables alower-level menu from which either one of ten USER
SETUPS or two predefined PRESETS is selected for
configuration.
See Chapter 9 for alist of PRESET configurations.

save setup Enabl es the submenu allowing the user to specify which of the
ten USER SETUPS the entire system configuration isto be
stored.

Misc Menu

Path

m sc

Description

The m sc softkey allows miscellaneous user functions to be selected. The m sc right
menu softkeys are as follows:

KEYBRD LOCK 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.

set cl ock Enables softkeys which allow the user to set up the error detector
real-time clock. Thisisthe clock that is used to time stamp
logging. On power-up, the error detector searchesthe HP-MSIB
address space to itsleft (both on the same row and below) for a
module with TIME capability. If it finds one and reads avalid
time from it, the error detector deems that module to be the
holder of the system time and will not let the user set thetimein
the error detector. The error detector will re-sync its time to the
system time at power-on and every hour (when not gating).
If the error detector does not find another module with the time,
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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 wish.

NOTE The above agorithm specifically uses the HP-M SIB address and not
the HP-1B address.

update frmare

The range of the date and time is from the start of 1990 to the
end of 2049.

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 adegree of coupling involved. If
the user selects a 'Y EAR which causes the current DAY setting
to beinvalid, 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 selectsaMONTH 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.

Shows the firmware version codes, in the form A.nn.nn. Within
the instrument there are 4 separate firmware components,

» Control processor application code contains all the Pattern

Generator and Error Detector configuration control and some

of the Detector's measurement functions.

* Measurement processor application code contains the
remainder of the Error Detector's measurement functions.

e Control processor boot code comprises functions performed
during the power-on sequence in order to verify basic
hardware operation of the control processor.

* Measurement processor boot code comprises functions
performed during the power-on sequence in order to verify
basic hardware operation of the measurement processor.

Hewlett-Packard may issue further revisions of either
application code module and these are installed via the
instrument's 3.5in. disk drive by selectiupdat e fr nwar e
followed by UpdCnt | Appl orUpdMeasAppl , as
appropriate.

Refer toHow to Update the HP 70843 Firmware, page 1-13.
The firmware version for any MMS signal generator slaved to
the error performance analyzer is displayed in the
Miscellaneous configuration window below the instrument's
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firmware versions. Should the MM S signal generator require a
firmware update then the procedure will be described in the
operating manual for the signal generator.

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

Result Pages M enu

Path

(result pages) Of [MENUJ, result pages

Description

There are six menus displaying instrument status and results that are available to the user.
The [result pages) key enables the user to view and select one of these menus. Also on the

result pages) menu are bui | d usr - pge and CLEAR USR- PCGE softkeys which
enable the user to generate/edit a user-definable page of results or status lines.

The following figures are examples of the six result menus:

Main Results Display

Thefollowing figure illustrates the Main Results.

] Too- .
HP 78B43R Ercor Performance finalyzer 8, B) -

flain results . 1994-83-21 B5:93:B8
Patt PRBS 2+23-1 - :-.
B?t E;znt 19,999,956,648 . -
Error count TR
Error ratio 1.“.!"!3
Delta error count
Delta error ratio 8.08He-00

Errars

Gating elapsed Bd 8h 8 w28 s (1088X)
Sync loss seconds . (]
Err Det clock freq . 129888 6Hz
Pat Gen clock freg A 993.98 MHz

Pattern select t user-pattern editor
Pattern PRBS 2+23-1
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Other Results Display
Thefollowing figureillustrates Other Results.

(] o L=
NAIN HP 78B43R Error Perforaance Analyzer
RESULYS

“Pattern user, length

Bther results 1394-83-21 85:45:50
et

B -) 1: Error count
1t -) 8: Error count

2,382

B -) 1: Error ratio B.188a-87
{ -) B: Error ratio 1.852e-87

BIT: Error address capture error

BIT: Error count

]
BIT: Error ratio B.9BBe+BR

BIT: Delta error count

. [
BIT: Delta error ratio s 8.080e+R8

Pattern select t user;pattern editar
Pattern
Length

user

127
Label USER PAT3

Modified

Thefollowing figureillustrates I ntervl Results.

HAIN ‘HP 78843R Error Performance Analyzer

RESULTS

(8, 8)

Interval results 1994-83-21 B5:48:48

OTHER  Pattern user, length
Error secs
RESULTS Error decisecs
Error centisecs
INTERUL  frrgr millisecs
RESULTS
Error free secs
6.821 Error free decisecs
RESULTS Error free centisecs
Error free millisecs

343
RESULTS

Power loss secaonds

Error Detector gating contral
Gating repeat mode
Burst gating

127

5

36
i3
3,413

3
e2y
A

22,887

manual

of f
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G.821 Results
Thefollowing figure illustrates G.821 Results.

i
HAIN HP 78B43R Error Performance Analyzer 8, B)

RESULTS
6.82% results 1994-83-21 85:58:18

OTHER  Pattern user, length 127
RESULTS

Availability c8.8a8
Unavailability 72.088
Severely Errored Secs 8.808
Errored Secs 14.286
Degraded Minutes B.Bea

Error Detector gating control
Gating repeat mode manual
Burst gating of f

Eye Results
Thefollowing figureillustrates Eye Results.

HAIN ‘H;'7BHH3H Error Performance Rnalyzer 3. B
RESULTS

s Data eye results 1994-83-21 B5:53:48
OTHER Pattern user, length 127
RESULTS o width 939.8 ps (93.B% of cycle)
Eye height 382.8 aV
INTERUL Eye center (time) B1.88 ps
RESULTS fge center (voltage) -g44.8 wV

6.82¢ Center eye threshold 1.888e-83
RESULTS Center clock freq 1.8888 GH:z
Center delta err ratin B.8H#Be-08

EYE

RESULTS Status 871 data Input threshold centered

Error Detector input and eye cantrol
B/1 threshcld asode manual
871 manual-mode threshold level -244.9 aV
Data polarity norwal Delay
Data tern 2 U Clgck
tye edge threshold ratio 1.88¢e-83

User’s Page

The contents of the user’s page are configured by the user. Refer to the Build User-Page
menu on the following page.
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Build User-Page Menu

Path
result pages), USER’S PAGE bui | d usr-pge

Description

Usethe bui | d usr - pge softkey and its associated menus of softkeysto generate or
edit your own (USER'S) display of results or statusitems. This key also makes the
USER’S PAGE the current page selection.

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 thereis no space available for theline, an error is
reported. If a softkey label isunderlined, pressing the key will remove the appropriate line
(or lines) from the display. The CLEAR USR- PGE softkey deletes all user-page
selections from the screen.

The bui | d usr - pge softkeysare asfollows:

build pattern main
result user's usr-pge & trigger results
pages page
CLEAR data other
USR-PGE output results
clock intervl
output results
err-add G.821
subrate results
input eye
& sync results
gating BIG
err-loc results
[ toaging

Each of the softkeys shown above has a subordinate menu of softkeys enabling results or
status lines to be added to the display. These keys are listed and an explanation given for
each key in the following pages.
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Pattern & Trigger USER'S PAGE menu

pattern Displays the pattern currently selected.

PG TRI G MODE Displays the selected pattern generator trigger mode (clock/8,
clock/32 or pattern).

PG TRI GGER Displays the current trigger bit pattern. For a pure PRBS the

trigger bit pattern length is 7, 10, 15, 23 or 31 depending on the
setting of the pure PRBS. For auser pattern, zerosub or markden
pattern the position of the trigger bit is displayed.

ED TRI G MODE Displays the selected error detector trigger mode (clock/32 or
pattern).

ED ERR QUTPUT Displays the format of error output pulses (RZ or stretched).

Data & Clock Output USER’S PAGE menus

CLK O P AMPLTD  Displaysthe main clock output amplitude.

CLK O P H -LEVL Displaysthe main clock output Hi-level.

CLK O P TERM Displays the main clock output termination (OV or —2V).
DAT O P AMPLTD  Displaysthe main data output amplitude

DAT O P H -LEVL Displaysthe main data output Hi-level value.

DAT O P TERM Displays the main data output termination.

DAT O P CONTROL Displaysthe main data output CONTROL (ON or OFF).
DAT O P POLRI TY Displaysthe main data output polarity (normal or inverted).
DAT O P DELAY Displays the clock to data output delay.

DATA/ TRACK Displays the “tracking” configuration state which determines
whether the Amplitude and High-level controls for datiéow
those of the data output or are independent.

DATA X- OVER Displays the cross-over settings for data and. data

Err-add Subrate USER’S PAGE menu

S/ R DAT AMPLTD  Displays the subrate date amplitude.

S/ R DAT HI - LEVL Displays the subrate data Hi-level value.

S/ R DAT TERM Displays the subrate data termination selection (0V2).
S/R CLK AMPLTD Displays the subrate clock amplitude.

7-24



Softkey Menu Descriptions
Build User-Page Menu

S/R CLK HI - LEVL Displaysthe subrate clock Hi-level value.
S/R CLK TERM Displays the subrate clock termination selection (OV or —2V).

ERROR ADD Displays the current error add mode selection (SINGLE,
EXTERNAL FIXED or OFF).

Input & Sync USER’S PAGE menu

0/1 THRSHLD Displays the selected 0/1 threshold setting (AUTO or MAN).
DAT I/ P POLRITY Displaysthe selected datainput polarity (normal or inverted).
DAT |/ P DELAY Displays the clock to data input delay.

DAT |/ P TERM Displays the data input termination (OV or —2V).

CLK I /P TERM Displays the clock input termination (OV or —2V).

EYE THRSHLD Displays the eye edge threshold value.

SYNC MODE Displays the selected sync mode (AUTO or MANUAL).
SYNC THRSHLD Displays the selected sync threshold.

AUDI O SYNCLS Indicates whether AUDIO SYNCLSis ON or OFF.

Gating Err-loc USER’S PAGE menu

GATI NG RPT MOD  Displays selected gating mode (MANUAL, SINGLE or
REPEAT).

GATI NG DUR MOD  Displays selected gating duration (TIME, ERRS or BITS).
GATI NG PERI OD Displays selected gating period.
GATI NG REPORT Displays results from the PREVIOUS or CURRENT gating

interval.
BLOCK START Displays the block start address for Block BER measurements.
BLOCK LENGTH Displays block length selected for Block BER measurement.

BI T ERR ADDRESS Displaysthe bit error address for error location measurements.

Logging USER’'S PAGE menu

LOGE NG DEVI CE  Indicates whether the instrument is set to log to an external
controller or an HP-1B printer.

LOGE NG STATUS  Indicates whether LOGGING is ON or OFF.
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LOG ALARMS

LOG PRD FULLUSR

SQUELCH STATUS
TRI GGER THRSHLD

TRI GGER 1 SEC

TRI GGER END PRD

Indicates whether the LOG ALARMS softkey is enabled or
disabled.

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

Indicates whether Squelch is ON or OFF.

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

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.

Main results USER’'S PAGE menu

ELAPSED GATI NG

SYNC LGSS s

ED CLK FREQ

PG CLK FREQ

BI T COUNT

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

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

Displays the frequency of the clock signal at the error detector
CLOCK IN port.

Displays the frequency of the clock signal at the pattern
generator CLOCK IN port.

The bit count is the accumulated count of clock bits since the
start of gating. Its value will normally be the running sum, but
will differ when:
Input gating has been applied, Block BER has been used to
window part of the pattern.
When a sync search has occurred with any mark density, zero
substitution or user pattern.
The bit count can be controlled by input signals to the error
detector front panel GATING INPUT. A TTL level low signal at
the GATING INPUT stops the error counters.
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ERROR COUNT

Displaysthe error count accumulated since the start of the gating
period, displayed in either normal or extralarge characters.
Extralarge characters are selected usingthe BI G resul t s
softkey.

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

ERRCOR RATI O

DELTA COUNT

DELTA RATI O

ERRORS

exit

Displaystheratio of the number of errorsto the number of clock
pulses, since the start of the gating period, displayed in either
normal or extralarge characters.

Displays the error count accumulated in the last decisecond,
displayed in either normal or extralarge characters. Thisdisplay
Is updated even when not currently gating.

Displaysthe ratio of the number of errorsto the number of clock
pulsesin the last decisecond, displayed in either normal or extra
large characters. Thisdisplay isupdated even when not currently
gating.

Enables abar graph which provides a graphical representation of
deltaerror count.

Returns to the main USER’S page menu.

Other results USER’S PAGE menu

ERR CNT 0 O 1

ERRCNT 1 0 O

ERR RAT 0 O 1

ERR RAT 1 0O O

Displaysthe number of data zeros detected in error asadataone
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.

Displaysthe number of data zeros detected in error as adataone
divided by the number of clock periods since the start of the
gating period.

Displaysthe number of data ones detected in error as adatazero
divided by the number of clock periods since the start of the
gating period.

The following five results are only valid when option UHJ is fitted.
BI T ERR ADDRESS Displaysthe location (address) of the bit at which error location

measurements are performed.
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BI T ERR CNT

BI T ERR RAT

DELTA BI T CNT

DELTA BI T RAT

exit

Displaysthe error count accumulated since the start of the gating
period at the BIT ERR ADDRESS selected by the user.

Displaysthe ratio of the number of errorsto the number of clock
periods at the BIT ERR ADDRESS selected by the user.

Displays the error count accumulated in the last decisecond at
the BIT ERR ADDRESS selected by the user.

Displaysthe ratio of the number of errorsto the number of clock
pulsesin the last decisecond at the BIT ERR ADDRESS
selected by the user. Thisdisplay is updated even when not
currently gating.

Returns to the main USER’'S PAGE menu.

Interval results USER’S page menu

ERROR SECS

ERROR DECI S

ERROR CENTI S

ERROR M LLI S

PONER LGSS s

ERR FRE SECS

ERR FRE DECI S

ERR FRE CENTI S

ERR FRE M LL S

exit

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 number of one second intervals (since the start of
the gating period) for which power to the error detector was lost.

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

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.

Returns the user to the USER'S PAGE menu.
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G.821 results USER’S PAGE menu

AVAI LBL (% Displays G.821 Availability measurement.

UNAVAI L (% Displays G.821 Unavailability measurement.

SEV ERR SECS(% Displays G.821 Severely Errored Seconds measurement.
ERRORED SECS(9% Displays G.821 Errored Seconds measurement.
DEGRAD M NS( % Displays G.821 Degraded Minutes measurement.

exi t Returns the user to the USER'S PAGE menu.

Eyeresults USER’S PAGE menu

EYE THRSHLD Displays the eye width measured during the last successful
occurrence of the clock-to-data alignment, and the eye edge
threshold value set when it was measured.

EYE HEI GHT Displays the last measured value of the data input eye height.
Tl ME CENTER Displays the time at the center of the data input eye.

VOLTAGE CENTER  Displays the last measured value of the voltage at the center of
the data input eye.

CENTER THRSHLD  Displaysthe 0/1 threshold value at the center of the data input

eye.
CENTER FREQ Displays the frequency at the center of the data input eye.
CENTER DEL RAT Displaysthe deltaerror ratio at the center of the datainput eye.
EYE STATUS Gives a progress report on clock-data alignment.
exi t Returns the user to the USER'S PAGE menu.
NOTE When extra large characters are selected, the selection takes up four
lines of display.

BIG results USER’S PAGE menu

Bl G ERR CNT Displays Error Count in extralarge characters.

Bl G ERR RAT Displays Error Ratio in extra large characters.

Bl G DELTA C Displays Delta Error count in extra large characters.
Bl G DELTA R Displays Delta Error ratio in extra large characters.
Bl G ELAPSED Displays Elapsed Gating in extra large characters.
exit Returns the user to the USER’S PAGE menu.
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Input & Eye Menu

Path

(input & eye) OF (MENUJ, | nput & eye

Description

The i nput & eye key gives access to a menu of 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 i nput & eye softkeysare asfollows:

0/1 THR AUTOVAN

0/1 MAN THRSHLD

DAT POL NORM NV
DAT |/ P DELAY

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

Allowsentry of thelevel at which the zero-to-one discrimination
will be performed, can be set in units of volts or millivolts.

To Select 0/1 Threshold Manual Mode

Select (input & eye), Set 0/ 1 THR AUTOVAN to MAN then
pressthe 0/ 1 MAN THRSHLD softkey, (the key will be
displayed in inverse video). Use the RPG Display knob or the
Numeric Keypad to enter the desired 0/1 Threshold. The value
selected isdisplayed in the Error Detector Input and eye
control window on the display.

To Select Automatic Tracking

Select (input & eye) thenset 0/ 1 THR AUTOVAN softkey to
AUTO, (AUTO isunderlined when selected). If for example
the pattern generator Data Amplitude were set to 500 mV and
the Data High Level to 0.0 V, the Automatic 0/1 Threshold
Mode value displayed will be approximately —250 mV.

Toggles the polarity of the input data pattern

Sets the time delay from the active clock edge to the time at
which the datais actually sampled. The valueisentered in
picoseconds and may be negative, in which case the datais
sampled before the nominated clock edge. The entry is rounded
to the nearest picosecond.
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DAT TRM OV -2V  Togglesthe datainput termination level between ground and
-2 V.

CLK TRM 0V -2V  Togglesthe clock input termination between ground and -2 V.

CLK- DAT ALI GN Initiates an attempt to align the datainput delay so that the Error
Detector samplesin the center of the datainput eye. While
alignment is in progress the right-menu changes to give an
ABORT ALI GN softkey. The user may pressthis key at any
time and the alignment will abort and return the instrument to its
original state.

To Perform Clock-to-Data Alignment

Select [result pages), EYE RESULTS toview eyeresults. Now
select (input & eye), then pressthe CLK- DAT ALI GN softkey.
The eye width is displayed in the Data eye results window.

0/1 THR CENTER Initiates an attempt to set the zero-to-one threshold to the mid-
point of the incoming data eye on the vertical, voltage axis.

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.

To Perform Automatic Center

Selectinput & eye) , then presstt0/ 1 THR CENTER
softkey. Theeye height is displayed, and the 0/1 manual-mode
threshold level given plus other data eye results.

EYE EDG THRSHLD 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 1.0E7.

For example to enter a BER threshold of £E8E Press the

EYE EDG THRSHLD softkey. Enter 1.5 using the numeric
keypad, then press tle right-menu softkey. Finish entering
the number (2) using the numeric keypad then pENTER

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.
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Sync & Audio Menu

Path

(sync & audio) Of (MENUJ] sync & audi o

Description

The sync & audi o key gives access to amenu of softkeysthat control how the error
detector searches for synchronization (that is, tries to align the incoming pattern with the
internal pattern that the user has selected). The patterns are deemed to be synchronized
when the measured error rate isless than the set sync threshold: a user-defined value. Also
included are softkeys to control an audible warning that sounds when bit errors or sync
loss occur.

The sync & audi o softkeysare asfollows:

SYNC AUTOVAN Toggles between the error detector automatically initiating
re-synchronization whenever synchronization islost
(AUTOMATIC), and requiring the user to initiate
re-synchronization by hand (MANUAL).

START SYNC Forces the error detector to initiate a re-synchronization.

le-1 to le-8 Allows the selection of a synchronization threshold 1E-01
through 1E—-08 in decade steps.

When a sync-start is initiated, the message Trying to gain sync
isdisplayed on the prompt line. If, after trying all possible
reference pattern alignments, sync is still not gained then the
message Sync attempt failed, retrying is displayed. Note
selecting a sync threshold of too high alevel can cause
mis-synchronization.

AUDI O ON CFF Toggles on or off an audible warning that bit errors have
occurred. The audible output varies with error rate. The effect of
changing error rateis:

» Isolated errors - output produces a 100 ms tone.
e Other error rates - 5% change in error rate produces an
audible change.

AUDI O VOLUME The audible output can be set to one of 15 volume levels by
selecting this key then using the RPG knob on the HP 70004A
display.

AUDI O SYNC LS When this key is underlined (ON) an audible warning will sound
if sync loss occurs
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GatingMenu

Path

(gating] or [MENUJ, gati ng

Description

The gat i ng softkey gives accessto a menu of softkeys which control the error detector
measurement (gating) period. The three gating modes (MANUAL, SINGLE and
REPEAT) are a one-of-three selection.

Gating after a Power Loss

After apower loss the error detector will attempt to regain sync for approximately
25 seconds.

« If sync is regained within 25 seconds gating will restart immediately.
« |f 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 time 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 gat i ng softkeys are as follows:

RUN GATI NG Starts the error detector gating, or stops the current gating action
and begins a new gating period.
STOP GATI NG Stops the current gating action.

The next three keys are mutually exclusive:

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

SI NGLE Configures the error detector to make measurements over one
gating period and then stop.

REPEAT Configures the error detector to make repetitive measurements
whereby one gating period follows another immediately. There
is nodeadtime between the end of one period and the start of the
next.
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GATE BY TI ME

GATE BY ERRS

GATE BY BITS

GATI NG PERI CD

BURST GATI NG

REPORT PREVCUR

Configures the error detector to perform SINGLE and
REPETITIVE gating periodsthat are controlled by elapsed time.
The available 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. When the selected time has accumul ated,
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. The range of bit errors over which
gating can occur is 10, 100 and 1000. When the sel ected number
of bit errors have been 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 clock bits. The choice of number of bits over
which gating occursis 1E7 through 1E15 in decade steps. When
the selected number of clock periods have been accumulated, the
gating period ends. Thiskey is blank whenever MANUAL
gating is selected.

The user may elect to gate BY TIME, BY ERRORS, or BY
BITS, selectable using the appropriate softkey.

Note: if MANUAL gating is selected only gating BY TIME is
available.

Burst gating is only enabled when aMANUAL gating mode,
and a PRBS pattern of 2/31-1, 2/23-1, 2*"15-1, 2"10-1 or
2"7-1is selected. In Burst gating mode gating the Error
Detector’s bit and error counters are only enabled while the
GATING INPUT is high.

Refer to the Burst Gating section in Chapter 4 for a detailed
description of this operating mode and its application.

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.
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Error Location

Path
(error locatn ) OF [MENU), error locat’n

Description

Error location enables the user to define a specific bit in aRAM-based pattern and then
make measurements at that location. The specific bit is known as the BER location and
can be specified by the user. Error location has three forms as follows:

* BitBER

e Error location capture

* Block BER

The error locat’'n softkeys are as follows:

BI T ERR ADDRESS Use this key in conjunction with the numeric keypad to specify
the BER location.

CAPTURE ERROR Pressing this key instructs the instrument to search for an error.
If it finds an error it reads the errors location to the BER location
and initiates gating. The instrument may or may not be gating
when the measurement is initiated. In either case gating starts/
restarts after the new BER location is received. After an error is
located the instrument displays:

BIT: Error Address nnn
Data Wi ndow XXXX XXXX XXXX XXXX XXXX XXXX XXXY XXXX
e XXX... -pattern around error, 28 bits before error and 3 bits

after error are displayed.
e y - errored bit in inverse video

An error is only captured once for each measurement - each time
CAPTURE ERROR is pressed.

BLOCK BER Pressing this key selects a Block BER measurement and enables
the BLOCK START andBLOCK LENGTH keys which set the
parameters for a Block BER measurement. Block BER measures
the BER of a range of bits in the pattern. It replaces normal BER
measurements. Blocks of bits must be a multiple of 32 bits, with
the block specified by a start location.

BLOCK START Use this key to select the start location for the block of bits.

BLOCK LENGTH Use this key to set the length of the block of bits. The length
must be a multiple of 32 bits with the start location specified.
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Logging Menu
Path
| oggi ng

Description

The | oggi ng softkey enables a menu of softkeyswhich allow error detector data
logging functions to be set up.

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

The | oggi ng softkeysare asfollows:

LOG TO HPI B This key configures the HP 71612 to become an HP-1B
controller and so allowsit to log output to an HP-IB printer. The
address of the printer must be 1. There must not be any external
HP-1B controller connected when this key is selected.

LOG TO EXT CTL  Thiskey configuresthe HP 71612 to log output to an external
HP-1B controller. The HP 71612 will SRQ when it has a line of
text to output. The controller can then ask for this line of text

with the LTEXT? command.

LOGE NG OFF ON  Switcheslogging OFF or ON. When OFF, the logging is totally
suppressed.

LOG ALARMS* Logs the time that the following alarms start and end:

Clock Loss, Data Loss and Sync Loss.
Power Loss and Power Recovery are always logged regardiess
of whether the LOG ALARMS key is enabled or not.

LOG PRD FULLUSR* Providesthe user with the choice of selecting from two sets of
results at the end of the measurement period, they are:

e FULL: Logs Main Results, Interval Results and G.821
Analysis

* USR: Logs the results currently part of the Users Page
(except Delta Error results)

SQUELCH OFF ON  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.
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LOG ON DEMAND

TRI GGER THRSHLD*

trigger 1 sec*

trigger end prd

Logsasingle 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:

* LOGGING ON, Gating ON: results only logged

« LOGGING OFF, Gating ON: header and results logged

« LOGGING ON or OFF, Gating OFF: header and results
logged

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

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

LOGE NG THRSHLD key, enter 1.50 using the numeric
keypad, then press tle right-menu softkey. Finish entering
the number (02) using the numeric keypad then [ENTER

Enables the following sub-menu of softkeys:

LOG ON ERR SEC Logs events during gating when an

errored second occurs. The set of results logged when an errored
second occurs i&rror Count andError Ratio for the second

before the trigger occurred.

LOG ON RAT>THR* 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-Q8 inclusive. Error

count and error ratio for the last second are logged.

Enables the following sub-menu of softkeys:

LOG END ALWAYS Sets the instrument ®lways log results

at the end of a measurement period. Cannot be changed during
logging. The contents of the output are controlled by the

LOG PRD FULLUSR key. If LOG PRD FULL is selected the
instrument logs main results plus intervl results plus G.281
Analysis. IfLOG PRD USR is selected the results currently
part of the USER'S page are logged.

LOG END ERRS>0* 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 theLOG PRD FULLUSR key.
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LOG END RAT>THR* 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 PRD FULLUSR key.
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Define, Edit and Sore User Defined Patterns

I ntroduction

The HP 71612 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 a description of pattern editor operation, including alist of editor features,
and procedures for editing patterns. Refer to Chapter 7 for a description of editor softkeys.

Basic Editor Operation

There are three main functional blocks which together provide the capability to edit, store,
and output 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 blocksis shown in Figure 8-1.

> 0P
Editor R User | Pattern Stores |
> Pattern
Memory | Patt1 I
Save | | Patt2 [
T > T [l
Patt 3
| l
Patt 4
| |
| I
| Disc Patth I
| Disc Patt 6 |
Disc Patt7
l o Disc Patt8 I -
l Disc Patt9 |
l Disc Patt 10 l
| Disc Patt 11 |
| Disc Patt 12 |
| I
Load

Figure 8-1 The Editor
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The Editor

The editor always edits the contents of the user pattern memory. Thusif you wish to edit
one of the twelve pattern stores, you must first load the pattern store into the user pattern
memory, 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 disk pattern stores.

Load and edit one of four fixed PRBS patterns of 2*7, 2210, 2211 and 2"13.

Copy the contents of one user pattern into another user pattern.

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 disk patterns.

Load the contents of a pattern store to a precise point in the user pattern 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.

Alter display size to allow simultaneous display of results information while editing.

Pattern Stores
There are twelve pattern stores as follows:

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 disk and can accommodate patterns of up to 8 Mbits in
length, subject to a disk with sufficient free space being available. These patterns are
held in separate files on the disk.

Current Pattern

The CURRENT PATTERN softkey enables the user to access the pattern currently stored
in user pattern memory. This 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 a user has to choose a pattern store, adisplay similar to that in the
following figure is shown. Two pattern catalog screens are used as follows:

Patterns 1 - 4 plusthe CURRENT PATTERN are displayed in a RAM-based file catalog.
Patterns 5 - 12 plusthe CURRENT PATTERN are displayed in a disk-based file catal og.
The t oggl e menu key alows switching between these file catal ogs.

RAM-Based File Catalog

“URRENT HP 78843R Error Performance fnalyzer @, 8)

2
ATTERN ‘Ram-based file catalog 1994-23-21 B5:55:88
Patt Labe! Length flt LastModified
;:;smui Curr CID STH-YH 28, /c8 Not knawn
1 USER PAT1 4,888  1994-83-28 11:48
2 2418 PRBS 1,824 1994-B3-28 11:25
INTERNL 3 yser pate 2.248 + 1394-83-28 11:44
PATT 2 4 USER PAT3 127 13%4-83-22 11:48

INTERNL
°ATY . 3

INTERNL
PATT y Stotus

Pattern select & user-pattern editor
Pattern user toggle
Length 28,728  diskusr
Labe! CI0 STH-4

Modified N0 cancel

select

Disk-Based File Catalog

CURRENE WP 7@843A Error Performance Analyzer 8, 8) RISK

gk scatalog gl 1999-83-21 B5:
g Alt LastModified
D1SK.ak Patt Labe! Length BSK
. C CID STH-4 2@, 728 Not known =
PALERE "o 198 Aen Mot known EEadC
. SONET STS-48 311,848 Not known
01 §haad ¢ CID STH-Y 20,720 Not known
PRI : CID STH-16 22,448 Not known
SDH STH-Y 77.768 Not known
DISKgaii ! 18 SOH STH-16 ,B48 Not known
pi 11 247 127 Not knoxn
. 12 FODi Wander .ae8 Not known

¥ U
P AR | Status

Pattern select 1 user-pattern editor
DIy Pattern user
tength 28.728
Label CID STH-4
Modif ied no

NOTE Loading and saving large user patterns from or to adisk can take
severa minutes.
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The information shown for patterns 5 to 12 directly reflects the state of the currently
accessible disk. The user makes a choice by pressing the appropriate softkey.

If the user changes the disk inserted in the drive, the display contents are regenerated to
reflect the contents of the new disk.

If the disk is not accessible, the lines for pattern stores 5 to 12 are replaced with asingle
text messageno di sk present, and the DISK PATT menu keysare gr eyed out. If
the instrument is unable to access a pattern store, an error message indicating the problem
is displayed beside that store’s entry.

User Pattern Memory

This is the 8 Mbit memory from which the instrument transmits 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 disk is accessible, the user pattern memory is the only memory capable of
holding a pattern longer than 8 kbits. If the instrument is powered down its contents are
replaced with the contents of the pattern store last selected.

Exiting the Editor By Mistake

If you have just exited the editor by mistake, by perhaps pressing one of the hardkeys on
the keyboard and wish to ensure that the pattern you were editing is not lost use the
following short procedure.

If your HP 70004A display does not have an instrument hardkey panel, then in the
following procedure sele¢@enu) first then the keys given. jditern key will be a
softkey and not a hardkey as listed.

Procedure

Selectpattern) ,edit ram usr ,CURRENT PATT thersave pattern .Now
select the pattern store softkey in which you wish to save the edited pattern
(I NTERNL PATT or DI SK PATT ).
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How to Set Up and Edit Your Own User Pattern

Int

roduction

The HP 71612 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 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.

To Edit User Patterns

Procedure
1. Press thgpattern]  key on the display keyboard, then sedi t ram usr or
edit diskUsr .
2. Select a pattern stol NTERNL PATT DI SK PATT
3. For this example let's ecl NTERNL PATT1
4. Selectl NTERNL PATT1
5. The display now changes to show the current pattern in user pattern 1, and also gives a

set of softkeys to enable you to edit and view the pattern. The contents of internal
pattern 1 are now loaded into thger pattern memory, and you are now able to edit

then save the contents of pattern 1 either bad NTERNL PATT1 or any other

pattern store. Use tit oggl e screen  softkey to allocate a full screen to the
Pattern editor.
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6. Thefollowing figure gives an example of a pattern loaded from | NTERNL

iLo13de 1
2

1689

p168

11 1119

6ele

1 918e

21t 1818

1 #1068

pattern Bid 1g:8 1118
(B2pa48@) gt g1l 1111

toggle

,
srsor:
screen M

pepa
Lpea
8oy
1811
1181
1ae!

i0ad
ulock

© savedel

block

SET PAT
LENGTH

StT PRT
LABEL

ALTPATT
ON OFF

BIN HE

PATT1 .

NOTE The following steps explain how to perform individual edit functions,
There is no need to compl ete the whole procedure; refer to each
explanation asrequired. It isassumed that the user iscurrently working

in the editor.

Set Pattern Length

1. Pressthe SET PAT LENGTH softkey - enter the pattern length using the numeric

keypad and pressthe ENTER softkey.

Insert/Replace Bitsin the Pattern

1. Pressthe | NSERT/ REPLACE softkey to select the function required. The key |abel

underlined is the one selected.

It may be that the part of the pattern in which you wish to insert or replace bitsis not
currently displayed. To view the part of the pattern containing the bits of interest you
can use the NEXT SCREEN, PREV SCREEN or got 0o bit softkeys. For fast
access to abit in alarge pattern use the goto bit softkey. Set the cursor address (at bot-
tom of screen) to the number of the bit to be edited, then press ENTER . Usethe
numeric keypad 1 and O keysto insert or replace bits in the pattern.

Delete Bits

1. Usethedisplay knob or got 0o bit softkey to set the cursor to the bit number of the

bit to be deleted, then press DELETE BI T .
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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 adisk store or one of the four internal pattern stores. Use the following procedure to
save an edited pattern to any pattern store.

Procedure

1. Pressthe save patt ern softkey. The display will change to show the RAM-based

file catalog. Usethe t oggl e softkey to switch between each file catalog display, an
example is shown in the following figure.

!
"HP 78843R Error Performance Analyzer

(133 Label Length Alt LastModified
Turr  USER PATT 4,888 1399-83-cP 11:48 |
1 USER PATL 4,888  1994-83-28 11:48
2 2~18 PRBS 1,824 1994-83-28 11:25 !
3 USER PATe 2,248 » 1994-B3-28 11:44 }
l{

USER PAT3 127 1994-83-28 11:48

status  [EEE

Pattern editor
USER PATI from Patt 1 REPLACE ACTIV
[@9pBB88) fl111 1111 1111 1960 2088 8A14@ piAg 80et ]
[88P@AR32] 1899 @110 1811 @119 1916 1980 BR1@ 8881
]
]

Cursor: B Trig: B Length: Yy, 8ae

2. Select the softkey indicating the pattern store into which you wish to store the edited
pattern.

To Load a Pattern Sorelntothe Editor

The following procedure explains how to load the contents of a pattern store (INTERNL
or DISK) 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. Select the (pattern] hardkey.
2. Pressedit ramusr oredit diskUsr thensdectan
| NTERNL PATT 1 to 4or DISK PATT 5 to 12.

The pattern store selected is now displayed and you can edit that pattern using the
softkeys. The following two procedures explain how to load a PRBS or user pattern into
the editor.
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ToLoad a PRBS or User Pattern into the Editor

The editor load block function enables the user to load one of four fixed PRBSs, or the
contents of a user pattern store into the user pattern memory at the current cursor position.
The current setting of the | NSERT/ REPLACE softkey 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 store istailored to fit between
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. If
you wish to load a pattern larger than the defined pattern length, then you must increase
the length accordingly.

To Load a Block of Data (PRBS)
The following procedure explains how to load afixed PRBS into the editor.

Procedure
1. Select (pattern]), edit ram usr .
2. Select the pattern store into which you wish to load a block of data. (for example

| NTERNL PATT 4).
3. Set the cursor to the bit in the pattern where you wish to insert/replace a block of data.

Usethedisplay knob or got o bit softkey.
4. Set the | NSERT/ REPLACE softkey to the desired mode.
5. Select | oad bl ock - the menu changes to give a sub-menu set of softkeys, offering
the choice of selecting afixed PRBSof 277 , 2210, 2711 or 2213 ,ora
ram Usr pattern or di skUsr pattern.Forthisprocedure, select a PRBS.
6. When you select a PRBS the right-menu changes to give softkeysof set zer osub
NO MODI FY, zero sub, mark density and cancel | oad.

If you do not wish to edit zero substitution or mark density, press NO MODI FY then
proceed to step 9.

To Edit Zero Substitution

7. Pressthe set zer osub softkey. Enter the value of the longest run of zerosusing the
numeric keypad (see bottom of screen), and then press ENTER . Now press
zero sub.

To Edit Mark Density

8. Pressthe MARK DENSI TY softkey. The right-menu changes to offer softkeys of
1/8,1/4,1/2,3/4,7/8 and cancel | oad, select from the choicesgiven
or press cancel | oad.

8-9



User Patterns and Disk Operation
How to Set Up and Edit Your Own User Pattern

9. When you press NO MODI FY or finish editing zero sub or mark density the display
returnsto the main editing screen, with the PRBS pattern selected |oaded into the editor
(user pattern memory) starting from the current cursor position. The cursor is
positioned after the last inserted bit (or at end of pattern) after the command is
complete.

10.To save the edited pattern, press save patt er n then select a pattern store softkey.

To Load a User Pattern Into the Editor

The following procedure explains how to load the contents of a user pattern store into the
user pattern memory, at the current cursor position.

Procedure

1. Repeat steps 1 to 4 of the previous procedure (loading a PRBS).

2. Select | oad bl ock - the menu changes to give a sub-menu set of softkeys, offering
the choice of selecting afixed PRBSof 277 , 2210, 2211 or 2*13 ,oraram or
di skUsr pattern.

3. Selectthe ram Usr pattern or di skUsr pattern softkey and proceed to
step 4.

L oad Copies of User Patterns

When you selectthe ram Usr pattern or di skUsr pattern softkeysyou are
offered the choice of loading more than one copy of the pattern. The number of copiesyou
make is however limited by the length of the current pattern in the user pattern memory.

4. 1f you wish more than one copy press #COPI ES TO LOAD, enter the number using
the display numeric keypad, then press ENTER .

5. Selectthe | NTERNL PATT or DI SK PATT store whose data you wish to load into
the user pattern memory.

The contents (block) of the pattern store you have just selected are now loaded into the
editor at the point highlighted by the cursor.

6. You can now elect to save the contents of the user pattern memory to a pattern store, or
edit further and then save to a pattern store. To save the block (pattern) you have
loaded, press save patt ern,then select apattern store | NTERNL PATT or
DI SK PATT.
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To Save a Block of Data

The user can define ablock of bits within the current 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 storeis
changed to that of the user pattern memory.

Procedure

The following procedure explains how to define ablock of bits within a patternin the user
pattern memory, and then save the block to a user pattern store.

1. Select , edit
2. Call-into the editor the pattern store containing the block of data you wish to

ram usr .

save\delete (selectan | NTERNL PATT or DI SK PATT store), or select a pattern

store and create your own pattern.
3. Set the cursor on the first bit of the block of datato be saved or deleted, use the

got o bit 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.

INSERT
REPLACE

PREV
SCREEN

REXT
SCREEN

DELETE
BIT

goto
bit

4. Select savedel

HP 78B43R Error Performance Analyzer

Pattern editor

USER PATY
(88834881
{ARB3528]
(88835521
18883584}
[8B83616]
(8883648]
{8aB368a1]
(88837121
[BBA3744]
[8083776)
[ABR3888)
[@8e3848]
(88838721
(8883984)
[8B83936)
(BB831968]

Cursor:

bl ock .

pee
pani
1818
1181
1811
a1t
1888
1181
pa1t
1118
1808
9118
#a1e
Al
g1t
1889

from
1108
2111
18048
LE1L]
a8t
Bien
1188
B111
1188
1110
a11@
A118
111
1818
1818
Baan

Patt
1801
1181
1809
aa1e
1911
B181
23]
B181
Bant
BBAL
2911
8811
a18@
1181
1911
1184

3,498 Trig:

1

8, 8)

1994-83-21 86:82:08
REPLACE ACTIV

1188
e
1918
1881
na1g
11d1
1811
1811
Bgig
8881
1188
1188
1811
1610
1988
B181

8198
11@1
11p8
1881
8B1}
1818
1181
a11d
1148
1118
B1@d
B18B
1911
Ba11
JLL
geig

1819
1181
1818
B119
Bo1e
1811
a119
1808
1111
gail
aags
1101
1181
aet
1118
peet

8 Length:

BBa
1818
1818
1111
1818
1008
8111
page
118
L1
1081
aeai
1181
1118
8818
1818

4,880

load
block

savedel
block

SET PRY
LENGTH

SET PAT
LABEL

ALTPATT
ON OFF

BIN HEX

5. Set the cursor on the last bit of the block of datato be saved or deleted. The block of

datawill be shown underlined. The following figure gives an example of a pattern

where ablock of bits from 3490 to 4000 is selected.
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6. Press save t o ram,thenselectthe | NTERNL PATT or DI SK PATT storeinto
which you wish to store the block of data.

PREV WP 78B43R Error Performance Analyzer (8. B)

SCREEN Pattern editor 1994-83-21 B6:83:88
EXT USER PAT1 REPLACE ACTIV
:DREEN [PPB3SPE) 8481 B11t

(48835521 1818 1888
(8983584 1
gatn (88436163
bit [#@B3548] B!
{883580)
[gAR3712] a1 1
[ea3zyl eal [LLY 1111 8118
(g883776] 11 P@@t 1119 @811 @eal
108336808 2100 #adg 14d1
Save.... [@pR3evdl
to giak (ppp357e)

[9083984)
DELETE  [@993336) B:
BLOCK  (@8@3968)

(#d@4paR) HATT

save . g
to_LaB

cancel
black

Cursor: Y, 888 Trig: @ Length: Y. 800

7. The block of dataassigned in step 5 isnow stored in the pattern store selected in step 6,
and overwrites the data previously stored there.

To Delete a Block of Data

The user can define ablock 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 BLOCK softkey. The bits shown underlined will be deleted.

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:

* From the instrument front panel.
* The AUXILIARY INPUT port.
* Over HP-IB.

Only the front panel and AUXILIARY INPUT mode of control is explained here. Refer to

Chapter 4Operating Features and Specifications for detailed specifications on alternate
patterns.
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To Select Alternate Pattern Control

Procedure

This procedure assumes that one of the RAM or disk user patternsis an alternate pattern.
If thereis not an alternate pattern, refer first to the procedure on how to generate an
aternate pattern.

1. Select the following softkeysin the order given:
(pattern), ram Usr pattern - select an aternate user pattern from the
| NTERNL PATT or DI SK PATT list.

2. Setthe ALT PAT AUX USR softkey to USR for front panel control, or AUX for
control viathe front panel AUX INPUT.

3. Setthe ALT PAT ALT ONCE softkey to the mode you require. An explanation of the
function of thiskey isgiven in Chapter 7.

To Generate an Alternate Pattern

Thefollowing procedure explains how to generate an aternate pattern with an 2*10 PRBS
loaded into pattern A (half A) and pattern B (half B). The maximum length of each is
4 Mbits.

Procedure

1. Select the (pattern) key.

2. Selectthe edit ramusr oredit diskUsr key.

3. Selectan | NTERNL PATT or DI SK PATT store.

4. Setthe ALTPATT ON OFF softkey to ON, then select YES .

NOTE When you switch the key from OFF to ON or ON to OFF the pattern
that is currently in the user pattern memory is erased and a0 is loaded
into memory.

8-13



User Patterns and Disk Operation
How to Set Up and Edit Your Own User Pattern

The following figures give an example of the contents of the user pattern memory before
and after ALTPATT issetto ON.

INSERT WP 78843A frror Ferformance Analyzer <8, B)  ypad
REPLACE oc. block
- Pattern editor 1994-83-21 @856:85:48
USER PATH from Patt ! REPLACE ACTIV gavedel
PREV [apAREEAY 11t 1111 1111 188 BEAC AL:d B1BE BAAL )40
SCREEN  roopgase? 14P2 R11E 1311 2118 (3:F 1BPE EA1P 0@8.
[R2BRA64: (1B 111 183 1283 BIE2 PBIE 1iit BLll o o0
NEXT TRAARA@IET 111 1119 1188 eABR 110 1818 B!8Y
SCREEN  [@@BR1287 €1BF 11:@ 1108 1818 £12@ 1181 018 {  LENGTH
[883R158] B1BE 1111 B1@1 BB {111 2188 191
OELETE [AA@ALS?) 1881 111@ @ALB 1181 1888 1119 222 ‘ SET PAT
BIT [3B@AZ7Y) BAB! 1181 1A@E 1088 188t PR1E 18! LABEL
(4883256 £120 2111 BA1! B1@3 ABBY 1B 1118
[BEBAZBE ! 1111 1811 1112 2@t @116 1648
qoto [ABPA32E; P21 f1i) Bill BAR Q110 1@B1 B@B: 81!
bit (88883521 1 P@LD P18 B1e@ eeie e
CEEEEEDS @1@. 181% 1910 1108 B9 1318
save L LIRS 143 BiOF RLBE BRiE ! pi1t BIN HEX
. g3 ¢ “a @ a1 L
pattegn [PBBRYYE WiE: 1938 1218 1118 0181 gie 19:@
[B@RB4EE. 11! B1PE @A1: 11l 1lil B@1@ P@ee

ALTPATT
ON OFF

toggle

Cursor: 8 Tric:
screen

ALTPAT set to OFF

@]
INSERT  HP 78843R Error Performance fAnalyzer (8, 8)
e ) Pattern editor 1994-@3-21 86:86:38
PREV "USER PATY from Patt 1 MODIFIED REPLACE ACTIV
SCREEN HCELLLET Do)
— ]

NEXT
SCREEN

B Trig: A-B CHNG Length:

ALTPAT set to ON

5. Selectthe SET PAT LENGTH softkey, and set the correct pattern length. You must
ensure that you select a pattern length that is at |east as large as the pattern to be |oaded
into the user pattern memory. For this example select alength of 3000 bits using the
numeric keypad then press ENTER .

6. Position the cursor at the point in the pattern where you wish the block of dataloaded

(inthiscase a2"10 PRBS) - usethe got 0 bi t softkey. For thisexample set it to O.
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7. Selectthe | oad bl ock softkey, then select a 2210 PRBS. You may edit the

PRBS zero substitution, or mark density or press NO MODI FY . When you exit this
menu the 2210 PRBS is loaded into the A half of the alternate pattern, as shown in the
following figure.

INSERT -HF 78B43R Error Performance Analyzer @, 3 load

REPLACE Syncls block
Pattern editor 1994-23-21 #56:88:28
PREV USER PAT1 from Patt 1 MODIFIED REPLACE ACTIV gauedel
GCREEN  [PBAEBBA) [iit 1111 1188 BRBD @111 ABRR 1111 1181 o
#9P3 PAA@ BERB PAAR PAAD PAEA #B8D BRAB
(9928832 118 B1P@ 1111 18R 11@@ 1111 1818 1198
NEXT 4890 49AP BAGA VA PARG BRe@ Peep BR@s  SET PAT
SCREEN  [ppR@B5Y) 1B1: AALP BiRR 1842 BABRA PBA1 @B@@ mA1p  LENGTH
PdEY APAE BRPA BPBY APAP BRRE APAR BEBD
DELETE [@@P2@96) 9188 @14 BP@1 1@P1 BAIY P18 BAI® B1A1  SET PAT
BIT §ARE WAWP BRAS BAAE PARD PARP AGEE BEBR | aor|
[829B120) @18 BA11 1181 B111 B1A1 1811 @119 BBBE
. §92R 890 0RB BRBE BEAD PERR BRBR AREB . ..o
gota (98081681 @A@Y 1B@8 BA11 9118 8118 ORI B1B1 1B1@
bit 0¢8 @PP@ BABA BAAA MRAR @AAe epe aeas O OFF
[2892192) 1112 @811 @111 1118 BB1A 8811 1188 1111
- €880 BDER PEAO BABE BRPA BEAD MRER BADB .. ..
BN (7P282°4] B118 1181 PEAR BAAY @1PR 6@1d 1181 B1By 210
@220 DGR MAPE PBAM PAGA RAPR PAGA 80P

Cursor: 8 Trig: A-B CHNG Length: 3,680

To Load a2*10 PRBSinto Half B of the Alternate Pattern

8. Usethedisplay [¥) key to position the cursor on half B of the aternate word.

9. Position the cursor at the point in pattern B where you wish to load a 210 PRBS. Use
the got o bit softkey - for this example select bit 0.

10.Select the | oad bl ock softkey then select a 2210 PRBS.

11.Press NO MODI FY or edit further using the set zerosub, mark density
softkeys. The 2210 PRBS is now loaded into the B half of the alternate pattern. You

can use the PREV SCREEN softkey to view the patterns loaded.

To Savethe Alter nate Pattern
12.Pressthe save patt ern softkey. Select a pattern store in which to store the
aternate pattern (I NTERNL PATT or DI SK PATT ).

13.Select the (pattern) hardkey then ram Usr or di skUsr pattern andview the
pattern list to check your pattern is saved correctly.
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Disk Operation

I ntroduction

The following provides information on the operation of the disk drive used in an
HP 71612 error performance analyzer for the storage of user patterns.

Running out of Disk Space

When the contents of the user pattern memory is being stored to disk, there may not be
enough room on the disk 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 disk space
available, and resave his pattern while the pattern remains in the user pattern memory.

The two options available, either to insert adisk with more space, or to delete one of the
other disk-based pattern stores to release more space on the same disk, are described in
detail below:

An example of thefirst option is:

1. If thereisaformatted, initialized disk available, insert it, and skip to step 4.

2. Enter the (pattern) top-level function menu.

3. Insert adisk inthe drive, then select di sk utils, format di sk
FORVAT YES.

4. Re-enter the editor asfollows:. select [pattern], edit ram usr and
CURRENT PATTERN.

5. Select save patt ern then savetothe origina pattern store.

and the second option:

1. Enter the [pattern] top-level function menu and select di sk utils.

2. Selectthe del et e di skpat softkey, and choose one of the disk-based patterns
from the pattern selection window which is no longer required. The pattern selected is
deleted from the disk, and its disk space is available for other patterns.

3. Re-enter the editor asfollows: select (pattern], edit ram usr and
CURRENT PATTERN.
4. Select save patt er n thesaveto apattern store.
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Unableto Writeto Disk

A similar problem to running out of disk spaceis that of being unable to write to the disk
inserted in the drive. Possible reasons for this problem are:

1. Thereisno disk in the drive to write to.
2. The write-protect tab on the disk is set to prevent writing.
3. Thereisahardware fault.

When awrite operation fails within the editor, a ssmple error message is shown at the
bottom of the screen and the user remains in the editor, with the pattern intact.

Disk Organization

Although DOS supports a hierarchical directory structure, the instrument only looks for
pattern files in the topmost root directory.

The patterns are stored, one per file, in the root directory. A similar fileis aso present to
store the data in the buffer used during bl ock save and bl ock | oad. The pattern
files are named in some consistent manner, for example:

HPPATTO1.DAT - HPPATTOS.DAT.

On DOS there are no system-defined file types, but the files are tagged with one of the
conventional suffixes, DAT, to indicate adatafile.

The format of information held in a pattern or the buffer fileis shown in Table 8-1. 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.
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Table 8-1 Internal Format of Pattern/Buffer file
Offset | Type Description
0 unsigned int revision code
4 unsigned int 1= pattern file good - RESERVED
8 unsigned int always 0 - RESERVED
12 unsigned int always 0 - RESERVED
16 unsigned int Header string length (=16)
20 string (max 20 chars) | Header string (=HP Pattern Store)
40 unsigned int pattern index (depends on store ID)
44 unsigned int pattern type. 0= single pattern. 1= alt pattern
48 unsigned int pattern length
52 unsigned int pattern label string length
56 string (max 14 chars) | pattern label string
70 unsigned int trigger bit (alt patt =0)
74 unsigned int trigger type (single patt=0), when alt patt,
0= 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 disk are detailed in Tables 8-2, 8-3
and 8-4. Each field is described in detail in the following paragraphs.

Header Sring L

ength

This unsigned integer contains the number of charactersin the header string.
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Header Sring

A fixed string which must be present in a pattern file for that file to be considered valid.
The suggested string is “HP Pattern Store”.

Table 8-2 Disk Format of Unsigned Integer
Offset Description
0 first byte of integer (most significant)
1 second byte of integer
2 third byte of integer
3 fourth byte of integer (least significant)
Table 8-3 Disk Format of String
Offset Description
0 first 8-bit character of string
;t.ring length - 1 last 8-bit character of string
Table 8-4 Pattern Data Format
Offset Description
0 first byte of pattern data (most sig. bit first bit of pattern)

roundup (pattern length/8)-1 | last byte of pattern (lower (patt_size MOD 8) bits zero)

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 field allows
future changes to be indicated. It is reasonable to expect a given firmware release to read
all formats which pre-date it, but not those that post-date it.
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Pattern I ndex

Matches the pattern number minus 4. The pattern in pattern store 9 is stored in file
PATTOS and has an index of 1 in the pattern number field. Provides a further confidence
check that the fileisreally the pattern file.

Pattern Label String Length

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 isrecommended
that only ASCII character codes are used.

Pattern Length

For a straight pattern, thisfield 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.
See Table 4-1 (on page 4-4) for alowable pattern lengths.

Trigger Bit

The position of the trigger bit within the pattern. The position must be greater than, or
equal to O, and less than the pattern length.

Type of Pattern

Thisinteger encodes the type of pattern held in thefile. At present two types of pattern are
defined:

* TypeO - straight pattern
* Typel - 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 contents field is the value:

(pattern length +8) rounded up to the nearest integer

For alternate patterns, the two patterns are each stored in a format identical to that used for
a straight pattern. The second pattern begins at the byte position after the last byte of the
first pattern.
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Preset Instrument Configurations
Introduction

I ntroduction

This chapter lists the default settings for the three pre-defined PRESET instrument
configurations and the four user PATTERNS.

They are accessed according to the following rules:
PRESET 0 isused following:

* A press of théiINST PRESET] key
e An HP-IB command “ *RST "

* An HP-IB command “ SYSTem:PRESet " or “ SYSTem:PRESet0 ”
» Power-on after installing new firmware

« Power-on with a different configuration of modules

PRESET 1isused following:

e A press of thétrigger & setup) recall setup Preset 1 keys
¢ An HP-IB command “ SYSTem:PRESetl ”

PRESET 2 isused following:

e A press of thétrigger & setup) recall setup Preset 2 keys
* An HP-IB command “ SYSTem:PRESet2 ”

PRESET Instrument Configurations

Table 9-1 lists the HP 70843 PRESET 0 configuration and Tables 9-2 and 9-3 list the
PRESET 1 and PRESET 2 configurations, respectively.
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Table 9-1 PRESET 0 Settings
Function Preset State
Pattern
Pattern type PRBS
PRBS pattern 2723-1
ZSUB pattern ZERO SUB 2713
zero substitution 13
MKDEN pattern MARK DENSITY 2713
mark density 4/8
user pattern straight patterns
user pattern 1 thru 12 not set to alternate pattern
alternate pattern source Auxiliary Input
alternate pattern mode alternate
alternate pattern half select A half

Pattern generator data output

data amplitude 500 mV
termination ov

data high level oV

data high level oV

data attenuation 0dB

data polarity NORMAL
data output control ON

data output control ON

data, data tracking track

data output delay 0ps
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Table 9-1 PRESET 0 Settings, continued

Function

Preset State

Pattern generator clock output

clock amplitude 500 mV
clock amplitude 500 mV
clock high-level 250 mV
clock attenuation 0dB
clock termination ov
clock, clock tracking track
Slaved signal generator

clock frequency 1 GHz
frequency step 1 MHz
clock amplitude +3dB
clock output control ON
Error Add

external error add OFF
internal error add OFF
internal error add rate 1E-6
Pattern generator subrate outputs

data termination 0V dc
data amplitude 500 mV
data high level oV
clock termination 0Vdc
clock amplitude 500 mV
clock high level ov

94
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Table 9-1 PRESET 0 Settings, continued
Function Preset State
Trigger

pat gen trigger pattern

all zeros

pat gen trigger mode

PATTERN SYNC

pat gen trigger bit position

0

pat gen trigger control for alternate pattern

once per input change

err det trigger mode

PATTERN SYNC

err det error output control Rz

Error detector input and eye

0/1 threshold mode AUTOMATIC
0/1 threshold level -1.3 Volts
data polarity NORMAL
data termination 0 Volts

data input delay 0 ps

clock edge POSITIVE
clock input termination 0 Volts

eye edge threshold 1.00E-3
Error detector synchronization

sync mode AUTOMATIC
sync threshold 1E-3

Audio

on/off control OFF

volume 1

audio sync loss OFF
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Table 9-1 PRESET 0 Settings, continued
Function Preset State
Gating
status stopped
repeat mode MANUAL
burst gating OFF
duration mode by TIME
by TIME gating period 1 minute
by ERRORS gating period 100 errors
by BITS gating period 1E10 bits
report mode PREVIOUS
Error Location
block mode OFF
block start address 0
block length 32
bit error address 0
Logging
status OFF

Log-to device

External Controller

log alarms OFF
log period report full report
squelch status OFF
trigger threshold 1.000E03

trigger 1 second

on errored second

trigger end period

always
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Table 9-1 PRESET 0 Settings, continued

Function

Preset State

Miscellaneous

keyboard lock

OFF

HP-IB format of packed data

used for passing large patterns

1 bit per byte

Results
results window selection main results
user’s page selection pattern

Bit rate

Pat gen clock freq

Err det clock freq

Error count

Error ratio

Errors

0/1 threshold

Sync mode

Gating repeat mode

Gating period

Gating elapsed
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Preset 1 Configuration
PRESET 1 isdefined asfor PRESET 0, but with the following exceptions:

Table 9-2 PRESET 1 Settings
Function Preset State
Pattern
pattern type 2"10-1

Pattern generator data output

data amplitude 560 mV
data amplitude 560 mV
data high level 280 mV
data high level 280 mV

Pattern generator clock output

clock amplitude 560 mV
clock amplitude 560 mV
clock high level 280 mV
clock high level 280 mV

Pattern generator subrate outputs

data amplitude 560 mV

data high level 280 mV

Clock amplitude 560 mV

Clock high level 280 mV
Results

result window selection user’s page
user’s page selection BIG error count
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Table 9-2

Preset Instrument Configurations
Introduction

PRESET 1 Settings, continued

Function

Preset State

BIG error ratio

Errors

Pattern

Err det clock freq

Gating elapsed
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Introduction

Preset 2 Configuration
PRESET 2 isdefined asfor PRESET 0, but with the following exceptions:

Table 9-3 PRESET 2 Settings

Function Preset State

Pattern generator data output

data amplitude 560 mV
data amplitude 560 mV
data high level 280 mV
data high level 280 mV

Pattern generator clock output

clock amplitude 560 mV
clock amplitude 560 mV
clock high level 280 mVv
clock high level 280 mvV

Pattern generator subrate outputs

data amplitude 560 mV
data high level 280 mV
Clock amplitude 560 mV
Clock high level 280 mvV
Gating

repeat mode SINGLE

by TIME gating period 30 seconds
Logging

status ON

9-10



Preset Instrument Configurations
User Pattern Default Settings

Table 9-3 PRESET 2 Settings, continued
Function Preset State
Log-to device HP-IB Printer
log alarms ON
squelch status ON

Results

user’s page selection

BIG error count

BIG error ratio

Errors

Pattern

Err det clock freq

Gating elapsed

User Pattern Default Settings

Four PATTERNS are available to the user, numbered 1 through 4. They areinitially set to

the following, and are accessed viathe , ram Usr

pattern keys. They are

asfollows:

Table 9-4 User Pattern Default Settings
Pattern Label Length
PATTERN 1 MDEN13_4 8192
PATTERN 2 MDEN11_4 2048
PATTERN 3 MDEN10_4 1024
PATTERN 4 MDEN7_4 128
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Data Logging

I ntroduction

The HP 71612 error performance analyzer can log measurement results via its rear-panel
HP-IB interface to either a printer or an externa controller.

The timestamped logging of results and alarms together with a configuration summary
provides a straightforward means of generating a permanent record of, for example, a
conformance test during equipment approval, or performance verification following
installation.

The timestamping of the logged resultsis crucial for the analysis of time-varying results
after long measurement periods where the instrument is unattended.

Where an electronic copy of the logged resultsis preferable, then logging to an external
controller allowsthe logged resultsto be recorded in an ASCI| text file with aminimum of
programming. Refer to the Programming Manual when logging to a controller.

Refer to M easurement Period on page 4-22 for a description of the alternatives for
defining continuous measurement periods know as gating period.

Recommended Printers
The following printers are recommended:

HP ThinkJet Printer Model 2225A (HP-IB).
e HP QuietJet Printer Model 2227A (HP-IB).
» HP DeskJet series of Printer Control Language (PCL) printers (Centronics).

HP-1B (IEEE-488) to Centronics Printer Interface Converter

An HP-IB (IEEE-488) to Centronics interface converter is required for use with any
printer with a Centronics interface. A suitable adaptor is the Intelligent Interfaces
MicroPrint 45CH orderable under HP part number:

e |ITEL-45CHVE for Europe.
* ITEL-45CHVU for North America/Japan/Korea/Taiwan.

To order the correct ac adapter specify:

* F1011A #ABU for UK.

« F1011A #ABB for rest of Europe.
* F1011A #ABG for Australia.

* F1011A #ACQ for South Africa.

The adaptor switches 1234 should be set to 1000 as the HP 70843 expects to log to an
HP-IB printer at address 1.
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Switches 5678 on the Microprint 45CH should be set to 0000 so that the adaptor sends no
resol ution setting control to the printer. Asthereisno graphical output from the HP 70843
other settings of switches 5678 will not affect the quality or size of the logged output
which istextual.

When using this interface adaptor the HP 70843 should be powered on last in order that it
does not detect any violation of the | EEE-488 handshake protocol which may result from
apower cycle of the adaptor. Any reconfiguration of the adaptor therefore requires the
adaptor to be power-cycled which then requires a further power cycle of the HP 70843.

Printer Interface Cables

* HP-IB cable HP 10833A (1 m), HP 10833B (2 m), HP 10833C (4 m) or HP 10833D
(0.5 m).
* HP 92284A or HP 24542D Centronics 36-pin M, 25-pin M (2 m).

Printer Address

The printer address is set permanently to 1, and cannot be changed by the user.

Selecting L ogging Functions

All logging functions are found by pressing hardkey or by seleVENU
then thel oggi ng softkey. The following figure illustrates the logging softkeys
available to the user.

logging LOGTO LOG ON
HP-IB DEMAND
LOG TO TRIGGER
EXT CTL THRSHLD
LOGGING trigger
OFF ON 1 sec
LOG trigger
ALARMS end prd
LOG PRD
FULL USR
SQUELCH
OFF ON

Data L ogging Softkeys

10-3



Data Logging

To Log Resultsto an HP-1B External Printer

Connecting a Printer
1. Connect acable from the HP 70843 rear panel HP-IB port to an external printer.

To Log Results
2. Pressthe (Togging ) hardkey.
3. Setthe LOGE NG OFF ON soft key to OFF .

4. Check the setting of the LOG TO HPI B softkey.
* When the key is active (underlined) the HP 71612 Series error detector is configured
as a controller, and so allows results to be logged to an HP-IB printer.
» If the key is not active then the error detector may be controlled via an external
controller.

5. Switch ON theLOG TO HPI B softkey. The key is ON when it is underlined.
6. Select the type of logging you wish from the logging softkeys displayed.

7. Set theLOGE NG OFF ON softke'ON

The HP 71612 error performance analyzer is now configured to log results to an external
printer.

To Output Resultsvia HP-IB to a Controller

As an alternative to outputting results to a printer, it is also possible to return results to a
controller; the following procedure explains how to do this.

Procedure

1. Pressthgogging) hardkey.

2. SettheLOGd NG OFF ON softkey tOFF

3. Switch ON theLOG TO EXT CTL softkey. The key is ON when it is underlined.

4. SettheLOGE NG OFF ON softkey tON

The HP 71612 error performance analyzer is now configured to be controlled via a
controller. Refer to th€rogramming Manual for detailed information on controller
operation.

When M easurement Results can be L ogged

« Time stamped events during the measurement period (during gating).
» User selected or full results at the end of the measurement period.
* Current results at any time on demand.
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L ogging During Gating
The events (triggers) which cause logging during gating are:

* On an errored second.
« On the error ratio exceeding a preset trigger threshold.

NOTE The two triggers listed above are mutually exclusive and cannot be
changed while thitOGE NG OFF ON softkey is setON

Logging Trigger Threshold

The logging trigger threshold is compared against one second error ratio values to
determine when results are logged. The range of the trigger threshold is 1.0+201.0E
inclusive.

Results Logged During Gating

* Error Count for the last second.
* Error Ratio for the last second.

Each set of results is stamped with the date and time of day.

To Log Results During Gating

The following procedure explains how to configure an HP 71612 error performance
analyzer system to log results during the gating period whenever the error ratio is
>1.0E-07. Results are logged to an HP-IB printer.

Procedure

1. Press th@ogging] hardkey.

Set theLOGGE NG OFF ON softkey tOFF

Switch ON theLOG TO HPI B softkey (the softkey is underlined when ON).
Selecttrigger 1 sec LOG ON RAT>THR therexi t

PressTRI GGER THRSHLD . Enter the desired trigger threshold using the numeric
keypad then presENTER . To set a 1.60E threshold, enter 1.00 using the keypad,
press thee  softkey, enter 07 and prENTER

6. SettheLOGE NG OFF ON softkey tON

The system is now configured to log results during gating whenever the error ratio is
>1.00E-07.

a b wb
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End of Measurement Period L ogging

The following sets of results can be logged at the end of the measurement period:
Selectable using the LOG PRD FULLUSR softkey.

e LOG PRD FULL Logs Main Results plus Interval Results plus G.821 Analysis

« LOG PRD USR Logs the results currently part of tbeers Page (except delta
error results).

End of M easurement Logging Trigger

At the end of a measurement period the triggers to initiate logging are:

* Always
e Error Count >0
» Error Ratio > threshold (threshold range 1.0 to $Z0H

NOTE The three triggers are mutually exclusive and cannot be changed while
the LOGE NG OFF ON softkey is set tON

To Log Results at the End of the M easurement Period

The following procedure explains how to configure the HP 71612 error performance
analyzer to log results selected on ltheers Page, at the end of the measurement period
when the error count >0. Results are logged to an HP-IB printer.

1. Configure the error performance analyzer to perform a measurement over a single or
manual gating period.

. Select thé¢logging] hardkey.
. Set theLOGA NG OFF ON softkey tOFF

. Switch ON theLOG TO HPI B softkey (the key is ON when it is underlined).
. Selecttrigger end prd LOG END ERRS>0 thelexit

. SettheLOG PRD FULLUSR softkey tUSR . This sets the error detector data logger
to log all the results selected on thsers Page.

. SettheLOGE NG OFF ON softkey tON

The error performance analyzer is now configured to lodysees Page results if, at the
end of the measurement period the error count is greater then zero.

O O~ WN

\l
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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:

e LOGE NG ON, GATI NG ON...results only logged
« LOGA NG OFF, GATI NG ON...header and results logged
« LOGE NG ON or OFF , GATI NG 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 is given below.

1993-04-23 23:10:04 ALARM: Power Failed
1993-04-23 23:10:14 Power Restored
1993-04-23 23:10:19 Gating Resumed

ToLogAlarms

Selectlogging] then thLOG ALARMS softkey. TILOG ALARNMS softkey is ON
when it is underlined.

NOTE In the event of a power failure, any results which were stored prior to
being sent to the printer will be lost.

L ogging 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:

1993-04-23 23:10:03 Squelching Printing

To Squelch or not to Squelch

Only during gating triggers contribute to the decision on whether or not to squelch. Thus,
the occurrence and of measurement periods do not contribute, and are logged, if the
user has indicated that they should, even when actively squelching.
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NOTE Squel ching status continues through an end of measurement period.

That is, if actively squelching when an end of measurement 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 islogged at the
end of squelching.

1993-04-23 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

Aninternal buffer is used to store results when the volume of results is greater than the
print speed. If additional results occur when the buffer isfull, then new results are
discarded. The following message is logged each time the results buffer becomes full.

1993-04-23 16:12:44 Printing Results Buffer Overflow - Results L ost

Once the results buffer beginsto empty, new results are then stored. No message islogged
when this occurs.

Results Sorage when Logging is Switched On

When logging is switched ON the internal buffer used to store resultsis emptied.
Disabling logging inhibits further storage of results but does not erase previously stored
results.
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Performance Tests
Introduction

I ntroduction

This chapter contains tests to verify the performance of the HP 71612 error performance
analyzer system. Note that the HP 70340A clock source and HP 70341A clock source
extension should be verified (by their performance tests) before proceeding, refer to the
HP 70340A/70341A Operating and Calibration manual.

Test Equipment Required
HP 54124T oscilloscope.
HP 34118A oscilloscope trigger.
HP 70004A display.
HP 70340A clock source.

HP 70341A clock source extension (or synthesizer generating 100 MHz to 1 GHz
at 0 dBm).

HP 70001A mainframe (if HP 70341A is present).

HP 11667B power splitter.

HP 5386A frequency counter.

HP 71612 UHG pattern generator.

HP 8116A pulse generator.

SMA to SMA Cable (1 m) part number 8120-4948, 6 off.
HP 8490D #020 20 dB attenuator, 2 off.

HP 70800B cables, 4 off.

2.4 APC 0O 3.5mm adaptors, 2 off.

HP 11901C 3.5-inch floppy disk.

Performance verification of the HP 71612 products involves parametric testing of such
features as rise and fall time of the Data/Clock outputs on the pattern generator. Thisis
followed by the functional Performance Tests.
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Parametric Testing

Preliminary setup

Connect the equipment as shown in Figure 11-1, below.

NOTE The HP 70341A and 70001A may be replaced by a synthesizer
generating 100 MHz to 1 GHz at 0 dBm. Thiswill require manual
control of frequency in thisrange.

70004A Display Oscilloscope
Clock Source
RF
Output
0
Soooo—oh SooDooon
Trigger
70001A Mainframe 2 3 @ Trig
7
0
3
4
_ A 20 dB
Clock Extension Pad

70843

Pattern Generator
Trig Out Clk Qut DataQut ClkIn

Error Detector

Figure 11-1 Preliminary setup
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1. Switch on the equipment and allow the HP 71612 system to go through self test
(approximately 20 seconds).

2. Perform the key sequence (INST PRESET):

[trigger & setup)
Trigger set to CLK/8

clock output) Set to 10 GHz at 2 Vpp. amplitude.
set to 2 V amplitude with OV Hi-level.

Thiswill set the Pattern Generator to output a 2"23-1 PRBS pattern at 10 Gb/s with Data
amplitude 2 Vpp and a Hi-level of OV.

*Set the scope as follows:
AUTOSCALE
Timebase 20 ps/div
Set PROBE ATTEN to 10 (if the 20 dB pad isfitted in the trigger path)
Vertical sensitivity to 500 mV/div
Display set to PERSISTANCE mode (AVERAGE mode displays aflat line)

NOTE Scope Trigger should be adjusted for lowest jitter on rising and falling
edges of the display signal.

Data Risetime

1. On the scope DELTA Volts menu, switch the V Markers ON and set MARKER 1 to
the lower level of the signal (midway into the noise band). Set MARKER 2 to the Hi
level of the signal (midway into the noise band).

2. PressPreset Level 0to 100% on the scope. Thiswill automatically move markers 1 and
210 10 and 90% levels.

3. Center arising edge transition on the scope display and expand the timebase to
10 pgdiv.

4. On the scope DELTA T menu, switch the markers on and set the START MARKER to
the crossover of the V marker on the 10% level of the rising edge (midway into the
edge noise or jitter). Set the STOP MARKER to the crossover of the V marker at the
90% level (midway into the edge noise or jitter).

5. Read the DELTA T vaue from the bottom of the scope display. Enter this value of
DATA RISETIME on the Calibration Data sheet.

Data Falltime

1. Perform the Preliminary setup if this has not already been done.

2. On the scope DELTA Volts menu, switch the V Markers ON and set MARKER 1 to
the lower level of the signal (midway into the noise band). Set MARKER 2 to the Hi
level of the signal (midway into the noise band).
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Press Preset Level 0 to 100% on the scope. Thiswill automatically move markers 1 and
210 10 and 90% levels.

Center afalling edge transition on the scope display and expand the timebase to

10 psdiv.

On the scope DELTA T menu, switch the markers on and set the START MARKER to
the crossover of the V marker on the 90% level of the falling edge (midway into the
edge noise or jitter). Set the STOP MARKER to the crossover of the V marker at the
10% level (midway into the edge noise or jitter).

Read the DELTA T value from the bottom of the scope display. Enter this value of
DATA FALLTIME on the Calibration Data sheet.

Data Jitter

1
2.

3.

Perform the Preliminary setup if this has not already been done.

Use the scope timebase delay to view 8 sequential “EYE CROSSOVER”s. Use the
wor st jittered eye crossover to perform the remainder of this procedure.

Center the eye crossover in the middle of the display. The scope timebase delay shown
at the top of the display should be in the region of I8tmswust not be near 16 nsas a
discontinuity in the scope occurs at this value and may cause measuring anomalies.

. Select the scope MORE followed by HISTOGRAM menu and the SOURCE to

Channel 3.

. Select VOLTS Histogram and move the WINDOW MARKERS 1 and 2 as shown in

Figure 11-2.

MARKER 1 ...... ; ............................ MARK.ER 2 "

e

Figure 11-2

6.

Press the ACQUIRE key on the scope, set the number of samples to 1000 and then
press the START ACQUIRING key on the scope (the acquisition progress can be
observed at the top right hand side of the scope display as an increasing percentage
value).
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. Note the histogram which has been plotted. The peak of this histogram defines the

voltage level where the “EYE CROSSOVER” occurs. Record this voltage level.

. Press the upper right key on the scope to show WINDOW and select Time histogram.

Locate the START marker approximately 20 mV below the EYE CROSSOVER and
the STOP marker approximately 20 mV above the EYE CROSSOVER.

. Press the ACQUIRE key on the scope, set the number of samples to 1000 and then

press the START ACQUIRING key on the scope (the acquisition progress can be
observed at the top right hand side of the scope display as an increasing percentage
value).

10.Press RESULTS and note the histogram which has been plotted. Locate the LOWER

DISTRB MARKER at the far left of this histogram and the UPPER DISTRB
MARKER at the far right of the histogram.

11.Read the DELTA T value from the bottom of the scope display. Enter this value of

DATA JITTER on the Calibration Data sheet.

Data (inverted) Risetime

1.

2.

Perform theéPreliminary setup with the exception: re-connect the cable from
channel 3 on the scope to the DApArt.

On the scope DELTA VWolts menu, set MARKER 1 to the lower level of the signal
(midway into the noise band). Set MARKER 2 to the Hi level of the signal (midway
into the noise band).

. Press Preset Level 0 to 100% on the scope. This will automatically move markers 1 and

2 to 10 and 90% levels.

. Center a rising edge transition on the scope display and expand the timebase to

10 ps/div.

. On the scope DELTA T menu, set the START MARKER to the crossover of the V

marker on the 10% level of the rising edge (midway into the edge noise or jitter). Set
the STOP MARKER to the crossover of the V marker at the 90% level (midway into
the edge noise or jitter).

. Read the DELTA T value from the bottom of the scope display. Enter this value of

DATA RISETIME on the Calibration Data sheet.

Data (inverted) Falltime

1.

2.

3.

Perform theéPreliminary setup with the exception: re-connect the cable from
channel 3 on the scope to the DApArt.

Center a falling edge transition on the scope display and expand the timebase to
10 p«div.

On the scope DELTA Wolts menu, set MARKER 1 to the lower level of the signal
(midway into the noise band). Set MARKER 2 to the Hi level of the signal (midway
into the noise band).

. Press Preset Level 0 to 100% on the scope. This will automatically move markers 1 and

2 to 10 and 90% levels.
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On the scope DELTA T menu, set the START MARKER to the crossover of the V
marker on the 90% level of the falling edge (midway into the edge noise or jitter). Set
the STOP MARKER to the crossover of the V marker at the 10% level (midway into
the edge noise or jitter).

Read the DELTA T value from the bottom of the scope display. Enter this value of
DATA FALLTIME on the Calibration Data sheet.

Data (inverted) Jitter

1
2.

3.

Perform the Preliminary setup if this has not already been done.

Use the scope timebase delay to view 8 sequential “EYE CROSSOVER”s. Use the
worst jittered eye crossover to perform the remainder of this procedure.

Center the eye crossover in the middle of the display. The scope timebase delay shown
at the top of the display should be in the region of 18 ns. It must not be near 16 ns as a
discontinuity in the scope occurs at this value and may cause measuring anomalies.

. Select the scope MORE followed by HISTOGRAM menu and the SOURCE to

Channel 3.

. Select VOLTS Histogram and move the WINDOW MARKERS 1 and 2 as shown in

Figure 11-3.

MARKER 1

Teeseienselesnvieseeisreci R -
Eanar aiad aanid it

Figure 11-3

6.

Press the AQUIRE key on the scope, set the number of samples to 1000 and then press
the START AQUIRING key on the scope (the acquisition progress can be observed at
the top right hand side of the scope display as an increasing percentage value).

. Note the histogram which has been plotted. The peak of this histogram defines the

voltage level where the “EYE CROSSOVER?” occurs. Record this voltage level.

. Press the upper right key on the scope to show WINDOW and select Time histogram.

Locate the START marker approximately 20 mV below the EYE CROSSOVER and
the STOP marker approximately 20 mV above the EYE CROSSOVER.
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9. Pressthe AQUIRE key on the scope, set the number of samples to 1000 and then press
the START AQUIRING key on the scope (the acquisition progress can be observed at
the top right hand side of the scope display as an increasing percentage value).

10.Press RESULTS and note the histogram which has been plotted, locate The LOWER
DISTRB MARKER at the far left of this histogram and the UPPER DISTRB
MARKER at the far right of the histogram.

11.Read the DELTA T vaue from the bottom of the scope display. Enter this value of
DATA JTTER on the Calibration Data sheet.

Adjacent Bit-length Test
Thistest verifiesthat al bits (data eyes) are the same length along the x-axis.

1. Perform the Preliminary setup if this has not already been done.

2. Adjust the scope timebase to show 2 data eyes.

3. Verify that both data eyes are the same length along the x-axis. If thisis not the case,
contact the factory at tntd_support@ agilent.com

Clock Risetime

1. Perform the Preliminary setup with the following exception: re-connect the cable
from channel 3 on the scope to the CLOCK OUT port on the pattern generator.

2. On the scope DELTA Volts menu, set MARKER 1 to the lower level of the signal
(midway into the noise band). Set MARKER 2 to the Hi level of the signal (midway
into the noise band).

3. PressPreset Level 0to 100% on the scope. Thiswill automatically move markers 1 and
210 10 and 90% levels.

4. Center arising edge transition on the scope display and expand the timebase to
10 pgdiv.

5. Onthe scope DELTA T menu, set the START MARKER to the crossover of the V
marker on the 10% level of the rising edge (midway into the edge noise or jitter). Set
the STOP MARKER to the crossover of the V marker at the 90% level (midway into
the edge noise or jitter).

6. Read the DELTA T vaue from the bottom of the scope display. Enter this value of
CLOCK RISETIME on the Calibration Data sheet.

Clock Falltime

1. Perform the Preliminary setup with the following exception: re-connect the cable
from channel 3 on the scope to the CLOCK OUT port on the pattern generator.

2. On the scope DELTA Volts menu, set MARKER 1 to the lower level of the signal
(midway into the noise band). Set MARKER 2 to the Hi level of the signal (midway
into the noise band).

3. PressPreset Level 0to 100% on the scope. Thiswill automatically move markers 1 and
210 10 and 90% levels.
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4. Center arising edge transition on the scope display and expand the timebase to
10 ps/div.

5. On the scope DELTA T menu, set the START MARKER to the crossover of the V
marker on the 10% level of the rising edge (midway into the edge noise or jitter). Set
the STOP MARKER to the crossover of the V marker at the 90% level (midway into
the edge noise or jitter).

6. Read the DELTA T value from the bottom of the scope display. Enter this value of
CLOCK FALLTIME on the Calibration Data sheet.

Clock (inverted) Risetime

1. Perform the Preliminary setup with the following exception: re-connect the cable
from channel 3 on the scope to the CLOCK OUT port on the pattern generator.

2. On the scope DELTA Volts menu, set MARKER 1 to the lower level of the signal
(midway into the noise band). Set MARKER 2 to the Hi level of the signal (midway
into the noise band).

3. PressPreset Level 0to 100% on the scope. Thiswill automatically move markers 1 and
210 10 and 90% levels.

4. Center arising edge transition on the scope display and expand the timebase to
10 psdiv.

5. On the scope DELTA T menu, set the START MARKER to the crossover of the V
marker on the 10% level of the rising edge (midway into the edge noise or jitter). Set
the STOP MARKER to the crossover of the V marker at the 90% level (midway into
the edge noise or jitter).

6. Read the DELTA T value from the bottom of the scope display. Enter this value of
CLOCK RISETIME on the Calibration Data sheet.

Clock (inverted) Falltime

1. Perform the Preliminary setup with the following exception: re-connect the cable
from channel 3 on the scope to the CLOCK OUT port on the pattern generator.

2. On the scope DELTA Volts menu, set MARKER 1 to the lower level of the signal
(midway into the noise band). Set MARKER 2 to the Hi level of the signal (midway
into the noise band).

3. PressPreset Level 0to 100% on the scope. Thiswill automatically move markers 1 and
2t0 10 and 90% levels.

4. Center arising edge transition on the scope display and expand the timebase to
10 psdiv.

5. On the scope DELTA T menu, set the START MARKER to the crossover of the V
marker on the 10% level of the rising edge (midway into the edge noise or jitter). Set
the STOP MARKER to the crossover of the V marker at the 90% level (midway into
the edge noise or jitter).

6. Read the DELTA T value from the bottom of the scope display. Enter this value of
CLOCK FALLTIME on the Calibration Data sheet.
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Pattern Generator Tests

Connect the equipment as shown in Figure 11-4 and switch on the system. Press

(NST PRESET) on the HP 70004A display to initialize the HP 70843 pattern generator
and proceed as follows:

Clock Input Minimum Level Alarm

1. Connect the clock source RF output via a power splitter to the pattern generator and
power meter as shown in Figure 11-4. Set the RF output level to 10 GHz at 0 dBm.

70004A Display Power Meter
Power
Clock Source R Splitter In
Output | O
o I/L
O00=-00=00
70001A Mainframe
7
0
3
4
L1
. A
Clock Extension
70843
Pattern Generator
Clk In
o
Error Detector

Figure 11-4

2. Reduce the power output from the clock source until the display indicates clock loss
and the CLK LOSS LED on the front panel is illuminated. Ensure that the power
output level islessthan =3 dBm.
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Clock Out and Clock (inverted) Out Amplitude and Frequency
1. Connect the HP 70843 main CLOCK OUT ports to the oscilloscope as shown in
Figure 11-5. Press (INST PRESET

70004A Display Oscilloscope
Clock Source
RF
OUté)ut
ODo0O0=00O OO0 =00
Trigger
70001A Mainframe L S S Trig
7
0
3
4
1
Clock Extension A

70843

Trig Clk Out ClkOut ClkIn

Error Detector
|

Figure 11-5

2. Set the CLOCK and CLOCK outputs to track each other. Press [clock output) then set
C/ TRACK to ON.

3. Set the clock frequency to 10 GHz at 0 dom.

4. Set the pattern generator Pattern Trigger to trigger on clock (select (trigger & setup)
andset PG TRI G PAT CLK to CLK).
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5. Verify that both output can be varied to the specifications given in Table 11-1:

Table 11-1 Clock Output Amplitude
Parameter Value
High Output Level <=+15V
Low Output Level >=—3V
Minimum Amplitude 0.5V pp hom
Maximum Amplitude 2.0V pp hom

6. Press cl ock out put , cl ock Hi -1 evel ,usethe RPG control to set the Hi-level
to its maximum (1.5 V).

7. Press O ock anpl t d, usethe RPG control to set the clock amplitude to its
maximum level (2 V).

8. Select only the Clock scope channel to be ON.

9. Press Autoscale on the scope and select the DELTA V markers ON.

10.Set Marker 2 to the trough of the signal and Marker 1 to the peak of the signal. Read
Marker 1 as the “High Output level” ad/ as the “Maximum amplitude”. Enter these
values in the Performance Test Record.

11.Pres$clock output) ¢l ock Hi -1 evel use the RPG control to set the Hi-level to
its minimum €3V).

12.Pres<Cl ock anpltd , use the RPG control to set the clock amplitude to its
minimum level (500 mV).

13.Set Marker 2 to the trough of the signal and Marker 1 to the peak of the signal. Read
Marker 1 as the “Low Output level” afdl/ as the “Minimum amplitude”. Enter these
values in the Performance Test Record.

14.Repeat 1 to 13 with only the CLOGope channel ON, to obtain CLOGKplitude
and Hi-level readings. These should also be entered on the Performance Test Record.

15.Set both the Clock and Clockannels to ON. Pre§Sock output] C/ TRACK  to be
OFF.

16.Repeat steps 1 to 7 for both channels, ensuring that each signal is independently
adjustable.

17.Set the CLOCK and CLOC#utputs NOT to track each other as follows: Select
(clock output) then sell TRCK ON OFF tcOFF

18.Verify that both outputs can be varied independently to the specifications given in
Table 11-1.
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Data Out and Data (inverted) Out Amplitude
1. Connect the system as shown in Figure 11-6.

70004A Display Oscilloscope
Clock Source
RF
Output
Oe—
O0D0=-o0O00=00 OMND=0O00O=00
Trigger
70001A Mainframe (1) g (3; f, T(r,'g
7
0
3
4
| — 1
. A
Clock Extension

70843

Pattern Generator
Clk Qut Data Out Data Out ClkIn

2 A e

Error Detector
I |
I

Figure 11-6

2. Set the DATA and DATA outputs to track each other. Press [data output) and set
D/ TRACK to ON.
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3. Verify that both output can be varied to the specifications given in Table 11-2.

Table 11-2 Data Output Amplitude

Parameter Value

High Output Level OV <=+1.5 V nom

termination

Low Output Level >=—3 V nom
Minimum Amplitude 0.5V pp nom
Maximum Amplitude 2.0V pp nom

4. Press (data output], Dat a Hi - | evel , usethe RPG control to set the Hi-level to its
maximum (1.5 V).

5. Press Dat a anpl t d, usethe RPG control to set the Data amplitude to its maximum
level (2V).

Select only the Data scope channel to be ON.

Press Autoscal e on the scope and select the DELTA V markers ON.

Set Marker 2 to the trough of the signal and Marker 1 to the peak of the signal. Read
Marker 1 as the “High Output level” ad/ as the “Maximum amplitude”. Enter these
values in the Performance Test Record.

9. Pressdata output] Data Hi -1 evel , use the RPG control to set the Hi-level to its
minimum 3 V).

10.PressDat a anpl td , use the RPG control to set the Data amplitude to its minimum
level (300 mV).

11.Set Marker 2 to the trough of the signal and Marker 1 to the peak of the signal. Read
Marker 1 as the “Low Output level” afd/ as the “Minimum amplitude”. Enter these
values in the Performance Test Record.

12.Repeat 1 to 8 with only the DAT#cope channel ON, to obtain Dataplitude and
Hi-level readings. These should also be entered on the ON.

13.Set both the DATA and DATBhannels to ON. Pre&sata output), D/ TRACK to be
OFF.

14.Repeat steps 1 to 7 for both channels, ensuring that each signal is independently
adjustable.

15.Verify that both outputs can be varied to the specifications given in Table 11-2.

16.Set the DATA and DATAutputs NOT to track each other. Sel@ata output) then

D/ TRACK to off.
17.Verify that both outputs can be varied independently to the specifications in
Table 11-2.

o N>
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Data Delay

1. Connect the pattern generator clock and data outputs to the oscilloscope as shown in
Figure 11-7 and set up a 1010 pattern at 1.0 Gb/s. Set the pattern generator Pattern
Trigger to trigger on Pattern.

70004A Display Oscilloscope
Clock Source
RF
Output
o
OO0 =00 O0=-0O0=00
Trigger
70001A Mainframe L S S Trig
7
0
3
4
L1
Clock Extension A

70843

Pattern Generator
Trig Out Clk Out Data Out ClkIn

B I e

Error Detector
|

Figure 11-7

2. Select [data output), DATA DELAY and use the RPG control to adjust the delay
between clock and datato read O ps.

3. Ensure that the clock signal can be moved over a range of £1 ns relativeldtatee.

4. Repeat steps 1 to 3 for data rates of 4.5, 9 and 12 Gb/s, ensuring that the shift available
is 1 clock period long.
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Activate the Autoscale function on the scope and set the DELTA T Markersto be ON.

Set the STOP Marker on the last rising clock pulse edge on the right hand side of the

scope display.

7. Using the RPG control, increase the delay to its maximum, observing the selected
rising edge move across the display.

8. Set the START Marker to the final position of the rising edge and record the DELTA T
value (clk/data delay) on the Performance Test Record.

9. Set thedelay to O ps.

10.Set the STOP Marker on the first rising clock pulse edge on the left hand side of the
scope display.

11.Using the RPG control, decrease the delay to its minimum, observing the selected
rising edge move across the display.

12.Set the START Marker to the final position of the rising edge and record the DELTA T

value (clk/data delay) on the Performance Test Record.

o o
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Pattern Generator Trigger Output
1. Connect the equipment as shown in Figure 11-8.

70004A Display Oscilloscope
Clock Source
RF
Output
o
O0=-00=00 O00=-00=00
Trigger
70001A Mainframe - Trig
7
0
3
4
L1
—| A
Clock Extension
70843
Pattern Generator
Trig Out  Sub Clk ClkIn
o) o
Error Detector X
Power
Splitter

Figure 11-8

2. Pressthe INST PRESET) key on the display. Set the Trigger mode to CLK/32, and
ensure the trigger pulse has an equal mark-space ratio and a period of 32 clock cycles.
Set the Trigger mode to CLK/8, and ensure the trigger pulse has an equal mark-space
ratio and a period of 8 clock cycles.

3. Set the pattern generator Trigger mode to PATTERN (set PG TRI G PAT CLK to

PAT ). Select Patt ern, MARK DEN, 27 MARKDEN.
4. Verify that the trigger pulseisamark, 32 clock periods wide (each subrate clock period
on channel 3is4 clock periods wide)
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Subrate Clock Out

1. Re-connect the equipment as shown in Figure 11-9 and set the clock output frequency
to 10 GHz.

70004A Display Oscilloscope
Clock Source
RF
Output
o
ODoO0=00 OO0 =00
Trigger
70001A Mainframe LR S Trig
7
0
3
4
1
. A
Clock Extension
70843
Pattern Generator
PTO Subrate Clk Clk In
o o
Error Detector

Figure 11-9

2. Check that the output amplitude and offset can be adjusted within the specifications
givenin Table 11-3.

3. Press(subrate outputs), S/ R CLK Hi - | evel , usethe RPG control to set the
Hi-level to its maximum (OV).

11-18



o Ul

Performance Tests
Pattern Generator Tests

. Press S/ R CLK anpl t d, usethe RPG control to set the clock amplitude to its

maximum level (1 V).

. Press Autoscale on the scope and select the DELTA markers ON.

Set Marker 2 to the trough of the signal and Marker 1 to the peak of the signal. Read
Marker 1 as the “High Output level” and 0V as the “Maximum amplitude”. Enter these
values in the Performance Test Record.

. PressS/R CLK Hi -1 evel , usethe RPG control to set the Hi-level to its minimum

(-1.5 V).

. PressS/ R CLK anpl td , use the RPG control to set the clock amplitude to its

minimum level (500 mV).

. Set Marker 2 to the trough of the signal and Marker 1 to the peak of the signal. Read

Marker 1 as the “Low Output level” and OV as the “Minimum amplitude”. Enter these
values in the Performance Test Record.
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Parallel Data/4 Outputs
1. Re-connect the equipment as shown in Figure 11-10.

70004A Display Oscilloscope
Clock Source
RF
Oug)i
OND=00=00 O0=00=00
Trigger
70001A Mainframe (l (2, f, f, ng
7
0
3
4
L1
. A
Clock Extension

Pattern Generator
Clk Subrate Data Clk In

‘E}};iae;;;?o;j[-i- e

Figure 11-10

2. Set up the 16-bit pattern 1000 0100 0010 0001.

3. Check that all four waveforms are similar, a negative going mark followed by three
spaces.

4. Check the relative phases of each of the subrate outputs on the oscill oscope; they
should be out of phase by one bit with respect to each other.
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5. Press [subrate outputs), S/ R DAT Hi -1 evel , usethe RPG control to set the
Hi-level to its maximum (0OV).

6. Press S/ R DAT anpl t d, usethe RPG control to set the clock amplitude to its

maximum level (1 V).

Press Autoscale on the scope and select the DELTA V markers ON.

Set Marker 2 to the trough of the signal and Marker 1 to the peak of the signal. Read

Marker 1 as the “High Output level” and 0V as the “Maximum amplitude”. Enter these
values in the Performance Test Record.

9. PressS/ R DAT Hi -1 evel , use the RPG control to set the Hi-level to its minimum
(-1.5V).

10.PressS/ R DAT anpl td , use the RPG control to set the clock amplitude to its
minimum level (500 mV).

11.Set Marker 2 to the trough of the signal and Marker 1 to the peak of the signal. Read
Marker 1 as the “Low Output level” and 0V as the “Minimum amplitude”. Enter these
values in the Performance Test Record.

12.Check that the amplitude and offset can be adjusted as shown in Table 11-3. Greater
reading accuracy will be achieved if the channels are viewed one at a time.

o0 N

Table 11-3 Subrate Clock & Data Output Amplitude/Offset
Parameter Value
High Output Level <=+0QV
Low Output Level >=-15V
Minimum Amplitude 0.5V pp nom
Maximum Amplitude 1.0 V pp nom
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Auxiliary Input (Alter nate word switchover)

1. Connect a pulse generator to the AUXILIARY INPUT port on the pattern generator
front panel as shown in Figure 11-11.

70004A Display Oscilloscope
Clock Source
RF
Output
o
OND=00=00 OO=o00=00
Trigger
70001A Mainframe &z 3 @ Trig
7
0
3
4
|1
Clock Extension — | A
10843 Pulse Generator
Out
Pattern Generator ?
Aux Clk Data Clk In
o
Error Detector ]

Figure 11-11

2. Set the pulse generator to supply a TTL level pulse with 3 sec on time and 3 sec off
time.

3. Setup an dternate pattern with halves A and B as follows. Setup the A pattern to be
10101010 and the B pattern to be 11110000, both repetitive for a pattern length of
8 bits.

4. Check the pattern on the oscilloscope and verify that it alternates between pattern A
and pattern B.
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Error Inject (internal and external)

1. Connect a pulse generator to the pattern generator ERROR INJECT INPUT port and
connect afrequency counter as shown in Figure 11-12.

70004A Display
Clock Source ;
Output
o
OoDODO=00O=00
70001A Mainframe
7
0
3
4
[ 1
Clock Extension A
Pulse Generator
Out
o
70843
Pattern Generator Counter
Err ! Clk Out Data Out ClkIn

—— >
0 o

LA T e

Error Detector

Figure 11-12
2. Set up a 00000000 pattern at 1 Gh/s.
Singleerror inject

3. Select the (error add] key. Pressthe ERR- ADD SI NGLE key and verify that the
gating LED on the A channel of the counter illuminates each time thiskey is pressed.
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Fixed error inject

4. Select ERR- ADD FI XED and avaueof 1e-9 . Verify the reading on the counter to
be 1 Hz.

5. Repeat step 5 for all error rates up to 1E-3. Verify corresponding counter readings of
10Hzto 1 MHz.

External error inject

6. Set the pulse generator to output a TTL level, 100 nswide pulse at afrequency of 1 Hz.
7. Verify the reading on the frequency counter to be 1 Hz.
8. Using the range control on the pulse generator, increase the pulse frequency through
10 Hz to 1 MHz. Verify frequency counter readings from approximately 10 Hz to
1 MHz.

11-24



Performance Tests
Error Detector Performance Tests

Error Detector Performance Tests

Ensure the pattern generator used in the following tests has passed all performance tests
and meets its published specifications.

Clock Input Level Alarm

1. Connect the clock source RF output to the error detector CLOCK INPUT port and to
the power meter viaa power splitter as shown in Figure 11-13.

70004A Display

Clock Source
RF
Output
(o Power
Splitter

—
OD0=00=00

Power Meter
In
)
70001A Mainframe
7
0
3
4
L1
Clock Extension— | A
70843
Pattern Generator
Error Detector Cllock
n

Figure 11-13

2. Set the clock source frequency to 10 GHz and output level to 0 dBm. The clock loss
alarm should be off.

3. Reduce the output level of the clock source until the clock loss alarm appears on the
display and the CLOCK LOSS LED isilluminated on the HP 70843 front panel. This
should occur at a power level less than or equal to -3 dBm.
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Pattern Sync Output
1. Connect the equipment as shown in Figure 11-14.

70004A Display

Clock Source
RF

Output
O

O0D0=00=00

70001A Mainframe

/

>—_=hpwo-

Clock Extension

70843

Pattern Generator
Clk Out Data Out CIkIn

Error Detector
Clk In § Data In

Figure 11-14

2. Pressthe INST PRESET) key on the display. Select (trigger & setup) and set
ED TRI G PAT CLKto CLK . Ensurethetrigger pulse has equal mark-space ratio
and a period of 8 clock cycles. Set the clock frequency to 16 Hz.

3. Setthe ED TRI G PAT CLK softkey to PAT , Pattern, PRBS, 27-1

4. Verify that thetrigger pulseisamark, 32 clock periods wide (each subrate clock period
on channel 3is4 clock periods wide) use the base and delay.
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Gating Input & Error M easurement

1. Pressthe [sync & audio) key. Switch the [AuDiO ON/OFF) hardkey to (OFF).

2. Select (error add), ERR- ADD FI XED.

3. Select error rates from 1E-3 to 1E-9 inclusive and verify that the correct error rateis
displayed.

Error Out
1. With the equipment set up asin Figure 11-15, select afixed error rate of 1E-3.

70004A Display Oscilloscope
CIockSourceRF
Output
o
O00=00=00 O0D=00=00
Trigger
70001A Mainframe S o
7
0
3
4
L1
. A
Clock Extension

70843

O
PTO____ O fe—
Error Detector

Trig

Figure 11-15

2. Press | NSTR PRESETUP. Select [trigger & setup) and set ERR O P RZ200ns to
Rz .

3. Thereading on the frequency counter should be 1 x 108,
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Audible Error Output

1

Select [sync & audio) and set AUDI O ON OFF to ON . Set the Audio output volume
to level 1 (asdisplayed in the error detector synchronization and audio control
window.) Set the sync threshold to 1E-1.

Set up the pattern generator to generate single errors (select :
ERR- ADD SI NGLE.)
Select ERR- ADD SI NGLE and verify that the system emits a short audible tone burst.

Select ERR- ADD FI XED, le-9 and verify that the instrument emits similar tone
bursts to the previous one but spaced approximately at one second intervals.

Pressthe 1e- 8 to le- 3 keysin sequence and verify that a continuous tonerising in
pitch is emitted for each successive key press.

Press (sync & audio) followed by AUDI O VOLUNME . Using the RPG control, verify
that the tone volume increases and the displayed audio volume goes from 1 to 15.

Data 0/1 Threshold Auto/Manual Test
Configurethe equipment asin Figure 11-15.

1
2.

3.

Press INST PRESET) followed by (input & eye) .
Record the value of the 0/1 Threshold setting from the display which should nominally

250 mV with no sync loss or errors.
Return the 0/1 Threshold AUTO/MAN setting to MAN.

Press the [data output] key and adjust the DATA offset level to —2.000 V and DATA
amplitude to 2.000 V.

Pressthe (input & eye] key and setthe 0/ 1 Thr eshol d AUTO' MAN key to

AUTO . Record the 0/1 threshold value from the display. This should be nominally
-3V with no sync loss or errors.

Returnthe 0/ 1 Threshol d AUTQO' MAN setting to MAN .

Press and adjust the DATA offset level to +1.5V.

Pressthe (input & eye] key and setthe 0/ 1 Thr eshol d AUTO' MAN key to
AUTO . Record the 0/1 threshold value from the display. This should be nominally
500 mV with no sync loss or errors.

Returnthe 0/ 1 Threshol d AUTQO MAN, pressthe 0/ 1 Manual Threshol d
key and verify that the threshold value can be adjusted within the range 1.000 V to
-3.000 V (sync and data loss may occur as this operation is performed).
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Clock/Data Align

1. Pressthe [data output] hardkey followed by the DATA DELAY key.
2. Adjust the data delay dowly viathe RPG control until sync loss occurs. Thiswill be

highlighted on the HP 70004A display.

3. Press(input & eye) followed by the CLK- DAT ALI GN softkey.
4. Verify that the Delay value shown on the lower left of the display changes and sync is

achieved after 5 seconds.

Data Input Sensitivity

1. Connect the equipment as shown in Figure 11-16.

70004A Display

Clock Source
RF

Output
O

O0D=00=00

70001A Mainframe

Clock Extension

>—_=phwow

70843

Pattern Generator
Clk Out Data Qut

Clk In
O

Error Detector
Clk In Daéa In

Figure 11-16

20dB
Pad
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. Press InsT PRESET] and set the Clock Output Sig Gen Freq to 10 GHz, the Data

output amplitude to 2 Vpp with a Data Hi-level of OV. A 2223-1 PRBS pattern will
now be output from the pattern generator to the error detector.

Pressthe (input & eye) key and setthe Eye Edge Threshol d to 1x10M-7
followed by ENTER .

Press 0/ 1 Threshol d Cent er , avalue of approximately —120 mV will be
present on the HP 70004A display.
Ensure that the system isin Sync and showing O errors before continuing. Press the

align key if thisis not so.

. Press (data output] followed by Dat a Anpl i t ude and reduce the Data amplitude

slowly until errors start to occur.

. Press(input & eye) followed by 0/ 1 Manual Threshol d. Adjust the 0/1

threshold towards OV slowly. The display should now read O errors. Continue to adjust
0/1 Threshold until errors start to occur again.

. Press (data output) followed by Dat a Anpl i t ude and reduce the Data amplitude

slowly until the display shows O errors. Continue to reduce the Data amplitude until
errors begin to occur once more.

Steps 7 and 8 should be repeated until it is no longer possible to find an error-free zone
or until the Data amplitude reads 500 mV.

10.If an error free zone can no longer be found then the value of Data Amplitude/10is

entered on the Calibration Data sheet for the input sensitivity. If the Data amplitude
reaches 500 mV then the figure 50 mV is entered for the Input sensitivity.

11-30



Performance Tests
Pattern Verification

Pattern Verification

Thistest only appliesto HP 71612 option UHF systems. With the equi pment connected as
shown in Figure 11-13, press INST PRESET) on the HP 70004A display.

1. Set the CLOCK frequency to 100 Mb/s. Ensure that the error detector isin sync and
the error count/ratio is O (error and sync loss flags on the display should be off).

2. Repeat 1 for al other PRBS patterns.

3. Repeat 1 and 2 for dataratesof 1, 4.5, 9 and 12 Gb/s.

Floppy Disk Read/Write

1. Insert ablank unformatted high density floppy disk into the disk drive.

2. Use the format command in the pattern generator and ensure the disk formats with no
errors. (Select ,disk utils, FORVMAT DI SK)

3. Edit auser pattern and save it to DISK PATT 5.

4. Erase the current pattern and load DISK PATT 5, ensure that the pattern which was

saved is now the current pattern.

Repeat steps 3to 4 for DISK PATTS 6 through 12.

Changethe datarateto 9, 4.5, 1 Gb/s and 100 Mb/s in turn and ensure that the error

detector syncs up with no errorsin all cases.

o o

NOTE This test takes 12 hours to complete and may be performed after all
other tests (including parametric testing) have been completed if
necessary.

Residual Error Rate Test
Configurethe equipment asin Figure 11-15.

1. Press(iINsT PRESET) followed by [clock output] and set the output frequency to
12 GHz. Thiswill set the HP 71612 to 2*31-1 PRBS pattern at 12 Gb/s.
2. Allow the setup to run for 12 hours and check the error rate on the display after this

period. The error rate should be <1071,
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To Verify/Demonstratethe Capture Error Feature (Option UHJ
instruments)

The following procedure can be used to demonstrate capturing an error, or verify that the
instrument is operating correctly in this mode. It also teaches you how to select an
alternate pattern and add errors to one half of the aternate pattern.

For this procedure, an aternate pattern is selected and errors added to pattern B.

1. Connect the equipment as shown in Figure 11-13 on page 11-25.

2. Select (pattern), edit ram usr thenan | NTERNL PATT store- for this
example select | NTERNL PATT1 .

3. Set ALTPATT ON OFF to ON thenselect YES . Thissetsthelength of the patternin
| NTERNL PATT1 tol.

4. Select SETPAT LENGTH then enter a pattern length of 4000 using the numeric

keypad - press ENTER . If you press t oggl e screen you can view the pattern on
afull screen.

Check that the | NSERT REPLACE key issetto REPLACE .
Load a PRBS into each half of the alternate pattern as follows:
Set the cursor on bit 0 of half A (half A isthe uppermost pattern) then select

| oad bl ock, 2713 prbs, NO MODI FY.
8. Usethe[v] and got 0 keysto set the cursor on bit O of half B.

9. Select | oad bl ock, 2713 prbs, NO MODI FY . Add errors to pattern B by
changing bits 224 and 360.

10.Select save pattern, | NTERNL PATT1 .
11.Select and set ALTPAT AUX USR to USR and ALTPAT HALF AB to
B . Note that the red Errorsflagisilluminated.

12.Select [error location) and press CAPTURE ERROR. Note that the Bit error address
in the Error location configuration control window indicates an error in bit 224, - press
CAPTURE ERROR again and the address changes to 560.

13.End of procedure.

No o
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HP 70843 option UHF Line Final Test Data

Serial Number

Options

Test Procedure No. A-708343-90115-1

Tested by | Date

Performance Test Record
Result

Page

No. Test Description Min Actual Max

11-10 | Clock Input Min. Level Alarm N/A -4dB
Tracking On

11-12 | Clock offset High Output Level 135V 165V
Clock Amplitude Max Output Level 1.8V 22V
Clock offset Low Output Level N/A 2.7V
Clock Amplitude Min Output Level 400 mV 600 mV
Clock offset High Output Level 135V 165V
Clock Amplitude Max Output Level 1.8V 22V
Clock offset Low Output Level N/A 27V
Clock Amplitude Min Output Level 400 mV 600 mV

11-14 | Data High Low Output Level 135V 165V
Data Amplitude Max Output Level 1.8V 22V
Data offset Low Output Level N/A 2.7V
Data Amplitude Min Output Level 400 mV 600 mV
Data High Low Output Level 135V 165V
Data Amplitude Max Output Level 1.8v 22V
Data offset Low Output Level N/A 2.7V
Data Amplitude Min Output Level 400 mV 600 mV
Tracking Off

11-14 | Data High Low Output Level 135V 165V
Data Amplitude Max Output Level 1.8V 22V
Data offset Low Output Level N/A 27V
Data Amplitude Min Output Level 400 mV 600 mV
Data High Low Output Level 135V 165V
Data Amplitude Max Output Level 1.8V 22V
Data offset Low Output Level N/A 27V
Data Amplitude Min Output Level 400 mV 600 mV

11-15 | Data Delay 1.5 Gb/s 1ns N/A
Data Delay 4.5 Gb/s 1 Clk per N/A
Data Delay 9 Gb/s 1 Clk per N/A
Data Delay 12 Gb/s 1 Clk per N/A
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Result
Page
No. Test Description Min Actual Max
11-17 | PG Trigger CLK/32 32 Clk per 32 Clk per
PG Trigger CLK/8 8 Clk per 8 Clk per
PG Trigger output pattern 32 Clk per 32 CIk per
11-18 | Subrate Clock offset High Output Level -100 mV 100 mV
Subrate Clock Amplitude Max Output Level 900 mV 11V
Subrate Clock offset Low Output Level -1.7V 13V
Subrate Clock Amplitude Min Output Level 400 mV 600 mV
11-20 | Subrate DataO offset High Output Level -100 mVv 100 mV
Subrate DataO Amplitude Max Output Level 900 mV 11V
Subrate Data0 offset Low Output Level -1.7V 13V
Subrate DataO Amplitude Min Output Level 400 mV 600 mV
Subrate Datal offset High Output Level -100 mVv 100 mV
Subrate Datal Amplitude Max Output Level 900 mV 11V
Subrate Datal offset Low Output Level -1.7V 13V
Subrate Datal Amplitude Min Output Level 400 mV 600 mV
11-20 | Subrate Data?2 offset High Output Level -100 mV 100 mV
Subrate Data2 Amplitude Max Output Level 900 mV 11V
Subrate Data2 offset Low Output Level -1.7V 13V
Subrate Data2 Amplitude Min Output Level 400 mV 600 mV
Subrate Data3 offset High Output Level -100 mV 100 mV
Subrate Data3 Amplitude Max Output Level 900 mV 11V
Subrate Data3 offset Low Output Level -1.7V 13V
Subrate Data3 Amplitude Min Output Level 400 mV 600 mV
11-22 | Auxiliary Input Pattern Alternates? N/A N/A
11-23 | Error Inject Single error
Fixed error rate 1e"-9 10n9 10n9
Fixed error rate 1e"-8 10"8 1078
Fixed error rate 1e"-7 1017 1077
Fixed error rate 1e"-6 10”6 1076
Fixed error rate 1e"-5 1075 1075
Fixed error rate 1e"-4 10nM 10nM
Fixed error rate 1e"-3 1073 1073
External Error Inject 2e”-9 44.99¢e 1078 5.01e10"8
External Error Inject 2e"-8 44.99e 10"7 5.01e10"7
External Error Inject 2e”-7 44.99¢e 10"6 5.01e10"6
External Error Inject 2e”-6 44.99¢e 10”5 5.01e10"5
External Error Inject 2e”"-5 44.99¢e 10M 5.01e10M
External Error Inject 2e"-4 44.99¢e 10”3 5.01e10"3
External Error Inject 2e”-3 44.99¢e 1072 5.01e10"2
11-25 | Error Detector Clock Input Alarm N/A -4 dBm




Performance Tests
HP 70843 option UHF Line Final Test Data

Performance Test Record, continued

Result
Page
No. Test Description Min Actual Max
11-26 | Error Detector
Pattern Trigger CLK/8 8clk per 8clk per
Output CLK/32 32clk per 32clk per
Pattern 16clk per 16clk per
11-27 | Error Measurement N/A N/A
11-27 | Error Output Fixed Rate 1e10"-3 1e10"3 1e10"3
11-28 | Audible Error Single Error Beep N/A N/A
Output Err=Add 1e10"-9 N/A N/A
Err=Add 1e10"-8 N/A N/A
Err=Add 1e10"-7 N/A N/A
Err=Add 1e10"-6 N/A N/A
Err=Add 1e10"-5 N/A N/A
Err=Add 1e10"-4 N/A N/A
Err=Add 1e10"-3 N/A N/A
11-28 | Audio Volume 1 15
11-28 | Data 0/1 Threshold | 0/1 Threshold Test (-250 mV) -260 mV -240 mV
Test 0/1 Threshold Test (-3 V) -3.1v 29V
0/1 Threshold Test(500 mV) 400 mV 600 mV
11-29 | Clock/Data Align
11-29 | Data Input Sensitivity N/A 50 mV
11-31 | Format Floppy Disk N/A N/A
11-31 | Load, edit and save N/A N/A
current pattern to: DISK PATT 5 N/A N/A
DISK PATT 6 N/A N/A
DISK PATT 7 N/A N/A
DISK PATT 8 N/A N/A
DISK PATT 9 N/A N/A
DISK PATT 10 N/A N/A
DISK PATT 11 N/A N/A
DISK PATT 12 N/A N/A
11-31 | Patt. Verif PRBS 2723-1 @ 100 Mb/s N/A N/A
PRBS 277-1 @ 100 Mb/s N/A N/A
PRBS 2710-1 @ 100 Mb/s N/A N/A
PRBS 2715-1 @ 100 Mb/s N/A N/A
PRBS 2731-1 @ 100 Mb/s N/A N/A
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HP 70843 option UHF Line Final Test Data

Performance Test Record, continued

Result
Page
No. Test Description Min Actual Max
11-31 | Patt. Verif. PRBS 2723-1@1Gb/s N/A N/A
PRBS 227-1@1Gb/s N/A N/A
PRBS 2710-1@1Gb/s N/A N/A
PRBS 2715-1@1Gb/s N/A N/A
PRBS 2731-1@1Gb/s N/A N/A
PRBS 2/23-1@4.5Gb/s N/A N/A
PRBS 277-1@4.5Gb/s N/A N/A
PRBS 2710-1@4.5Gb/s N/A N/A
PRBS 2715-1@4.5Gb/s N/A N/A
PRBS 2731-1@4.5Gb/s N/A N/A
11-31 | Patt. Verif. PRBS 2723-1@9Gb/s N/A N/A
PRBS 227-1@9Gb/s N/A N/A
PRBS 2710-1@9Gb/s N/A N/A
PRBS 2715-1@9Gb/s N/A N/A
PRBS 2731-1@9Gb/s N/A N/A
11-31 | Patt. Verif. PRBS 2723-1@12Gb/s N/A N/A
PRBS 277-1@12Gb/s N/A N/A
PRBS 2710-1@12Gb/s N/A N/A
PRBS 2715-1@12gb/s N/A N/A
PRBS 2/31-1@12Gb/s N/A N/A
11-31 | Patt. Verif. DISKPATT 12@12Gh/s N/A N/A
DISKPATT 11@12Gb/s N/A N/A
DISKPATT 10@12Gb/s N/A N/A
DISKPATT 9@12Gb/s N/A N/A
DISKPATT 8@12Gb/s N/A N/A
DISKPATT 7@12Gb/s N/A N/A
DISKPATT 6@12Gb/s N/A N/A
DISKPATT 5@12Gb/s N/A N/A
11-31 | Residual Error Rate Test N/A N/A
11-32 | Error Location Capture N/A N/A
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HP 70843 Line Final Test Data

HP 70843 Line Final Test Data

Calibration Data Sheet

Zf;ge Parameter Lower/Limit | Upper/Limit | Actual | Pass/Fail
11-4 DATA risetime 2 Vpp N/A 30 ps
11-4 DATA falltime 2 Vpp N/A 30 ps
11-6 DATA risetime 2 Vpp N/A 30 ps
11-6 DATA falltime 2 Vpp N/A 30 ps
11-8 CLOCK risetime 2 Vpp N/A 30 ps
11-8 CLOCK falltime 2 Vpp N/A 30 ps
11-9 CLOCK risetime 2 Vpp N/A 30 ps
11-9 CLOCK falltime 2 Vpp N/A 30 ps
11-5 DATA jitter pp @ 10 GHz N/A 20 ps
11-7 DATA jitter pp @ 10 GHz N/A 20 ps
11-8 Adjacent bit-length N/A N/A
11-29 DATA input sensitivity @ 10 GHz | N/A 100 mVv

Calibration Data Sheet

Functional test - Test group

Pass/Fail

CLOCK input tests

DATA & DATA output range, amplitude & frequency

CLOCK & CLOCK output range, amplitude & frequency

Pattern Generator phase shift range

Subrate output range

Auxiliary & Error inputs, PG trigger output

Back-back pattern tests

Residual error rate tests

Error Detector phase slicing range

Error Detector phase shift range

Gating Input, Errors & ED Trigger output
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Error Messages
Introduction

I ntroduction

During operation of the HP 71612 Series error performance analyzer certain
configurations, events and keystrokes are invalid and produce error messages.

The Sandard Commands for Programmable I nstruments (SCPI) splits errors into those
with positive error numbers and those with negative numbers.

Positive ones are specific to thisinstrument. They are categorized into non-permanent and
permanent errors. Permanent errors signify alasting problem with the instrument that
should be investigated. Non-permanent errors are generally associated with incorrect user
settings. The following pages give acompletelist of errors. A fuller descriptionisgivenin
cases where the displayed message needs further explanation.

Negative ones are not specific to thisinstrument and they are defined by SCPI. As such,
they are not listed here.
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Non-Permanent Errors

Non-Permanent Errors

Non-Permanent Errors

Error No. | Displayed Message Description
101 Invalid set option An invalid set option was detected on an HP-IB set
command.
102 Invalid query option An invalid query option was detected on an HP-IB
query command.
103 Already gating The instrument cannot be commanded to start gating
while it is already gating.
104 Already not gating The instrument cannot be commanded to end gating
while it is already not gating.
105 Not while gating This command is not permitted while the instrument is
gating.
106 Clock attenuator too large Attempt to specify a value of “Ext Atten” for the CLOCK
and CLOCK OUT/ which is out of range.
107 Keyboard locked Commands that change the instrument’s configuration
are not permitted while the keyboard is locked.
109 Pattern length too short for Block | Block BER cannot be selected if the current pattern
BER length is less than 32.
110 Window too small The size of the window allocated on the HP 70004A
Display is inadequate; a full size window is needed.
111 Conflicts with run of zeros The zero-substitution pattern requested is incompatible
with the current setting of the run of zeros.
112 Conflicts with zsub length The run of zeros requested is incompatible with the
current setting of the zero-substitution length.
113 Conflicts with data high level The data amplitude requested is incompatible with the
current setting of the data high level.
114 Conflicts with data amplitude The data high level requested is incompatible with the
current setting of the data amplitude.
115 Not enough room on User’s The item cannot be added to the User’s Page because
Page there is insufficient space remaining.
116 Clock freq exceeds maximum of | The requested frequency setting is higher than the
option maximum for this instrument option.
117 Not when external controller Cannot select an HP-IB printer to receive the logged

connected

output when there is already an external HP-IB
controller already connected. Disconnect the controller.
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Non-Permanent Errors

Non-Permanent Errors, continued
Error No. | Displayed Message Description
118 No ext controller connected to An external controller is selected to receive the logged
log to output, but there is not one connected. Connect an
external controller or select a printer to receive the
data.

120 Data attenuator too large The instrument cannot produce the defined ECL levels
with the current value of attenuator.

121 Slave not present The command can be executed only if a slaved signal
generator exists

122 Allowed only in manual gating The command can be executed only if the instrument
has manual gating mode selected.

123 Do not have system clock The date or time cannot be set in this module as it is
not the holder of the system date and time. Of all the
modules in the system, the one with the lowest MS-IB
address is the holder of the system date and time.

124 Cannot align data while gating A Clock to Data alignment cannot be initiated while
gating.

125 Cannot center data while gating A 0/1 Threshold centering cannot be initiated while
gating.

126 Cannot align data while A Clock to Data alignment cannot be initiated while

centering gating.

127 Cannot center data while A 0/1 threshold centering cannot be initiated while

aligning gating.

128 Allowed only when 0/1 threshold | The 0/1 threshold must be set to manual before the

is manual manual threshold can be set.

401 Cursor position outside range The requested cursor position is outside the legal
range.

402 Invalid pattern length The chosen length for the pattern cannot be generated
by the instrument. The length must lie within the
specified resolution.

403 Pattern length out of range The pattern length is too large for the store.

407 Label too long The pattern label exceeds the maximum length of 14.

408 Invalid pattern store The pattern store number does not identify a valid
store.

409 Straight patterns have no half B An operation specific to an alternate pattern has been

attempted on a straight pattern.
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Non-Permanent Errors

Non-Permanent Errors, continued

Error No.

Displayed Message

Description

411

Disk pattern header invalid

An error has been detected in the information within
the file holding the pattern store data. The file may be
corrupted.

414

Disk pattern store invalid

The index field in the file containing 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 containing the pattern
store data is set to an illegal value. The file may be
corrupted.

416

Disk pattern label invalid

The pattern label in the file containing the pattern store
data contains an illegal character. The file may be
corrupted.

417

Internal disk error

The pattern label in the file containing the pattern store
data contains an illegal character. The file may be
corrupted.

419

Directory overflow

Although there may be room on the media for the file,
there is no room in the directory for another file name.

420

Disk file not found

There is no file corresponding to the pattern store on
the disk.

421

End of pattern file error

Operation caused the end of file to be reached. No
data left whilst reading, or space left when writing to a
pattern store.

422

Disk full

The disk is full. There is not enough free space for the
specified size of pattern store.

424

File open on disk

Operation not allowed on open file. May arise after
changing the disk whilst an operation is in progress.

425

Disk not in drive

Disk changed or not in drive. Either there is no disk in
the drive, or the eject button is pressed whilst the disk
is being accessed.

427

Disk 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
disk all generate this error if the disk is write-protected.

428

Disk media uninitialized

Media not initialized. The disk must be formatted
before it is used to store pattern information.

429

Disk data read error

Read data error. The media is physically or
magnetically damaged, and the data cannot be read.

430

Disk check read error

Check read error. An error was detected when reading
the data just written. The media is probably damaged.
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Non-Permanent Errors

Non-Permanent Errors, continued

Error No. | Displayed Message Description

431 Corrupt disk Disk may be corrupt.

435 Unable to reload edit buffer During power-on, the user pattern memory could not
be reloaded from the appropriate pattern store (the disk
last used for the UPAT selection was not inserted at
power-on).

439 Not allowed in manual gating The action requested is not allowed while manual
gating mode is selected.

440 Allowed only in repetitive gating The action requested is allowed only while repetitive
gating mode is selected.

441 Allowed only for HEX entry The action requested is allowed only while HEX data
entry is selected.

442 Allowed only when user’s page The action requested is allowed only while the User’s

selected Page is selected.

443 Allowed only when tracking The action requested is allowed only while the output

disabled tracking is disabled.

444 No pattern generator present The action requested is not allowed because there is
no pattern generator module

445 No error detector present The action requested is not allowed because there is
no error detector module.

446 Not allowed in divided clock The action requested is not allowed when the trigger

mode mode is set to divided clock.

447 Allowed only in divided clock The action requested is allowed only when the trigger

mode mode is set to divided clock.

448 Allowed only for pure PRBS The action requested is allowed only when the pattern

patterns is a pure, non-modified PRBS.

449 Not allowed for pure PRBS The action requested is not allowed when the pattern is

patterns a pure, non-modified PRBS

450 Allowed only in block BER mode | The action requested is allowed only when the error
location Block BER mode is selected.

451 Not allowed in block BER mode The action requested is not allowed when the error
location Block BER mode is selected.

452 Not allowed in burst gating mode | The action requested is not allowed when the burst
gating mode is selected.

453 Allowed only for zero sub The action requested is allowed only when there is a

patterns zero sub pattern selected.

454 Allowed only for mark density The action requested is allowed only when there is a

patterns

mark density pattern selected.
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Non-Permanent Errors, continued

Error No. | Displayed Message Description
455 Allowed only for fixed error add The action requested is allowed only when the fixed
mode error-add mode is selected.
456 Not allowed with ac coupling The action requested is not allowed when the output
termination is set to ac coupling.
457 Allowed only with dc OV coupling | The action requested is allowed only when the output
termination is set to dc OV coupling.
458 Valid hard key panel not installed | The hard key panel currently installed on the
HP 70004A Display does not belong to this module.
Either replace the panel with the correct one for this
module, or use the Display’s MENU key to bring up the
top level menu.
459 Allowed only for alternate user The action requested is allowed only when there is an
patterns alternate user pattern selected.
460 Allowed only when alt pat mode The action requested is allowed only when the
is ALTERNATE alternate pattern switching mode is ALTERNATE.
461 Allowed only when alt pat mode The action requested is allowed only when the
is ONCE alternate pattern switching mode is ONCE.
462 Allowed only when alt pat source | The action requested is allowed only when the
is USER alternate pattern switching source is USER.
463 70311 & 70312 have no control Control of the amplitude of the slaved signal generator
of amplitude is not allowed because the HP 70311 and HP 70312
have a fixed amplitude setting of +3 dBm.
464 All 1's trigger pattern not allowed | An all 1's trigger pattern is not allowed because this
conflicts with the allowed PRBS patterns.
465 Allowed only when audio is on The action requested is allowed only when the audio
output is turned on.
466 Not allowed for alternate user The action requested is not allowed when the pattern is
patterns an alternate user pattern.
470 Non-volatile instr config memory | The non-volatile instrument configuration has been lost
error during power-cycle (default configuration has been
used). Contact Hewlett-Packard.
471 Non-volatile results memory The non-volatile results have been lost during a power-
error cycle. Contact Hewlett-Packard.
490 DATA OUT amplifier over current | Incorrect external connection to DATA port or Pattern
error Generator h/w failure.
491 DATA OUT/ amplifier over Incorrect external connection to DATA OUT/ port or

current error

Pattern Generator h/w failure.
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Non-Permanent Errors, continued

Error No. | Displayed Message Description
492 CLOCK OUT amplifier over Incorrect external connection to CLOCK port or Pattern
current error Generator h/w failure.
493 CLOCK OUT/ amplifier over Incorrect external connection to CLOCK OUT/ port. or
current error Pattern Generator h/w failure.
500 Update file format error Incorrect or defective software update disk.
503 Invalid update file size Defective software update disk. Contact
Hewlett-Packard.
504 CRC error in update file Defective software update disk. Contact
Hewlett-Packard.
505 Error reading update file Defective software update disk. Contact
Hewlett-Packard.
510 Primary demux over-current Incorrect external connection to DATA IN or error
activated detector hardware failure. Contact Hewlett-Packard.
520 Subrate amplifier over current Incorrect external connection to SUBRATE CLOCK
error OUT or to 1 or more of the PARALLEL DATA OUTPUT
ports or Pattern Generator hardware failure.
521 Subrate amplifier output error Defective instrument software or calibration data.
Contact Hewlett-Packard.
531 Failed to open logging to RS232 | Defective instrument software. Contact
port Hewlett-Packard.
532 Logging port must be RS232 The RS232 logging baud rate cannot be selected
unless the RS232 is selected as the logging port.
533 Already have external HP-IB An attempt was made to initiate logging via the IEEE-
controller 488 HP-IB port in the system controller mode while
another system controller is connected to that port.
534 BERT address conflicts with Change the IEEE-488 HP-IB on the rear panel of the
HP-IB printer BERT.
540 Logging already enabled An attempt was made to initiate logging when it was
already enabled.
541 Logging already disabled An attempt was made to turn off logging when it was
already turned off.
542 Not while logging enabled An attempt was made to modify the logging
configuration while logging was enabled.
543 Failed to turn on logging Attempt was made to initiate logging failed. Contact

Hewlett-Packard.
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Non-Permanent Errors, continued

Error No. | Displayed Message Description

544 Failed to turn off logging Attempt was made to turn off logging failed. Contact
Hewlett-Packard.

545 Log buffer overflow Logged data has overflowed the internal buffer
because the instrument has not output the data at a
sufficient rate to either the printer or external controller.

546 Too many alarm changes to log Alarm logging has caused an overflow of the internal
buffer. Stabilize the EACIKLs, Datals and SyncLs flags.

550 Gating i/p asserted. Clk-data The GATING INPUT has been asserted causing

align aborted external disabling of bit error measurements which is
incompatible with a clock to data input delay eye-
centering operation.

551 Gating i/p asserted. 0/1 centering | The GATING INPUT has been asserted causing

aborted external disabling of bit error measurements which is
incompatible with a data input 0/1 threshold eye-
centering operation.

900...999 All errors in this range are a consequence of firmware

errors or compatibility. Contact Hewlett-Packard.

Permanent Errors

Permanent Errors

Error No. | Displayed Message Description
130...359 All errors in this range are a consequence of firmware
errors or compatibility, or hardware failure. Contact
Hewlett-Packard.
360 Pgen gate array 0 cooling fan *
fault
361 Pgen gate array 1 cooling fan *
fault
362 Edet gate array 0 cooling fan fault | * Turn off the instrument and contact Hewlett-Packard.
363 Edet gate array 1 cooling fan fault | *
370...398 Invalid calibration data. Default data will be used with
consequential impairment of input and output
performance. Contact Hewlett-Packard.
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Troubleshooting

The aim of this chapter isto help you identify faultsin your system.



Troubleshooting
Entry Chart

Entry Chart

All troubleshooting starts from the Entry Chart below:

Perform System Verification,
see page 2-17.

Y

Are any
Error Indicators
lit, see page
13-3?

YES )
Go to Error Indicators

on page 13-3.

Ensure the Display and
YES 70843 are properly
powered on.
Check the Display
intensity control.
Suspect the Display.

Is the
display blank
or distorted
?

Suspect communication
problems between the
Display and the elements,
see page 13-3.

element parameters
displayed for each
element on your

the clock
frequency
correct ?

Suspect Clock Signal
problem, see page 13-9.

System O.K.
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System Indicators

System Indicators

Each element in the system has indicators to help with problem identification. The
following indicators are fitted:

Error Indicators These tell the user that there is afailure within the system.

Error Messages These appear on the display and perform the same function as
the Error Indicators.

Active (ACT) Indicators Thesetell the user which element is currently activein the

system.
HP-IB Indicators These tell the user the current HP-IB status of each element.
Gating Indicator Thisisfitted to the Error Detector module and indicates when

a BER measurement isin progress.
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System Indicators

Error Indicators

The error indicators and associated troubleshooting information is contained in the
following table. Troubleshoot the error indicatorsin the order given.

incoming data pattern.

Error Indicator Location Meaning Page

VOLT/TEMP HP 70843 A low input ac voltage detected or an 13-5
ambient temperature > 55°C.

E (flashing) Display (CRT) An HP-MSIB problem has been detected at | 13-7
power on. This may effect normal
communication between elements (may
effect Error Reporting).

ERR (flashing) Any element

HP-MSIB Display (front panel) An HP-MSIB problem has been detected.

FAULT Clock Source Element faulty - refer to Clock Source
Service manual.

E (steady) Display (CRT) An element or the display has detected an 13-8
error.

ERR (steady) Element or Clock The element has an error condition.

Source
CLK LOSS Pattern Generator or The element has not detected the incoming | 13-9
Error Detector clock signal.

DATA LOSS Error Detector The element has not detected the incoming | 13-9
data over a 1 ms gating period.

SYNC LOSS Error Detector The element has been unable to 13-10
synchronize to the incoming data pattern.

ERRORS Error Detector The element has detected Bit Errorsinthe | 13-10
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Volt/Temp Troubleshooting

Volt/Temp Troubleshooting

The VOLT/TEMP indicator on the HP 70843 is lit when one of the following conditions
OCCur:

* Alow line voltage is applied to the HP 70843.
« The temperature inside the HP 70843 is 3&5

Use the following procedure to determine the cause of the fault:

1. Power down the system and disconnect the mains power cable from the HP 70843.
2. Check that the line input voltage is within specification.

NOTE If the voltage increases to within the normal operating range, the
HP 70843 will restart itself.

If the input line voltage is correct, suspect excessive ambient temperature inside the
HP 70843.

3. Check that the fan is operating correctly by checking the air flow at the fan-intake
openings.

NOTE It is recommended that the fan filters be regularly cleaned, as a build
up of dust on the filters will reduce the airflow into the HP 70843.

If the temperature decreases to within the normal operating range, the
HP 70843 will restart itself.

If all the above are good then the HP 70843 is faulty.
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HP-M SIB Troubleshooting

An HP-MSIB failure existsif any of the following indicators are lit:
» E (flashing) on the display.

* ERR (flashing) on HP 70843.

* HP-MSIB lit on the Display front panel.

The flashinge andERR only occur at power on. When these occur normal communica-
tion between the Display and other elements in the system may be prevented. The cause of
this failure must be found before any predictable system operation can take place.

The possible causes of an HP-MSIB failure are as follows:

« Display, HP 70843 or Clock Source not powered on.
* Poor HP-MSIB cable connection or faulty cable.

» Faulty Display.

» Faulty HP 70843.

» Faulty Clock Source

From the Entry Chart
on page 13-2.

Check that the Display and 70843
LINE switches are set to ON.

Check that the power cables and
fuses are good, see pages 2-6 to 2-9.
Ensure that the LINE VOLTAGE
SELECTORS are set correctly, see
pages 2-7 and 2-8.

System Power
Line Indicators

1. Power down the system. Then check that all HP-MSIB
cables are connected correctly, see page 2-15.

2. If the connectors are good, substitute all HP-MSIB cables
for known good ones.

3. Power on the system.

any of the
HP-MSIB error
indicators

System O.K.

Isolate the fault using the
procedure on page 13-7.
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HP-MSIB Troubleshooting

Use the following procedure to troubleshoot all HP-M SIB error indicators:

1. Isolate all elementsin your system asfollows:
i. Power down your system.
ii. Disconnect all HP-M SIB cables.
iii. Remove the Clock Source from the Display.
2. Check the Display asfollows:
i. Power on the Display.
ii. Isthere an E (flashing or steady) on the display?
If YES then the Display is faulty.
If NO, power down the Display then go to step iii.
iii. Connect a known good HP-M SIB cable between the IN and OUT HP-MSI B ports
on the rear panel of the Display, then power on.
iv. Is there an £ (flashing or steady) on the display?
If YES then the Display is faulty.
If NO, power down the Display, remove the HP-MS B cable, then go to step 3
3. Check the Clock Source as follows:
I. Plug a Clock Source into the Display, then power-on.
ii. Is there an E flashing on the Display or ERR flashing on the Clock Source?
If YES, then the Clock Source is faulty.
4. Check the HP 70843 as follows:
I. Connect known good HP-MSIB cables between thandOUT HP-MSIB ports
on the rear panel of the Display and HP 70843, then power on.
ii. Is there an E (flashing or steady) on the display, or iR SIB or |/O CHECK
indicator lit?
If any error indicator islit, check that the Display and HP 70843 are properly pow-
ered on and that the HP-M3 B cabling is correct. If these are good, and E is still
flashing on the display then the HP 70843 is faulty.
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MMSError Messages

MMS error messages are available when a steady E is displayed or asteady ERR indicator
islit. MMS error messages break down into two groups, a general summary of each is
given below:

I nstrument Specific These error messages are specific to the HP 71612 Series and
Errors are positive numbers. They are divided into permanent and
non-permanent fault conditions, see Chapter 12.

Sandard Commands  These error messages apply to any Modular Measurement
for Programming System and are negative numbers. They are divided into three
Instruments (SCPI) groups, Command Errors, Execute Errors and Query Errors.

Error messages appear automatically at the bottom of the display or are accessed through
the Error Reporting function on the display.

Error Reporting

When an E appears on the display or an ERR indicator is lit and an error message is not
automatically displayed, use the following procedure to access the Error Reporting
function on the display:

1. Pressthe [DISPLAY ) key.
2. Pressthe REPORT ERRCRS softkey. If more than one element has reported errors,

use the MORE ERRORS softkey. See Chapter 12, Error Messages.

When errors are reported by a master, the model number and HP-M SIB address of the
element that generated the error are displayed.

NOTE After the errors have been read they are cleared from the system
memory (except for permanent errors).
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Clock L oss Troubleshooting

If the clock frequency shown on the display isincorrect or if the CLK LOSS indicator islit
on either the Error Detector or Pattern Generator, suspect that one of the following is
faulty:

* Clock Source module
» Display.

NOTE The CLK LOSS indicator will be lit if the clock signal is typically
<-10 dBm.

Clock Source Output

Access the Clock Source setup on the Display, check that the Clock Source Output is set
to ON. Check that the frequency of the Clock source has been set within the range of the
system, 1 GHz to 12 GHz for HP 71612 option UHx systems and 100 MHz to 12 GHz for
the HP 71612 option UKB system. If correct, use an Oscilloscope or Power Meter to
check the output level is=10 dBm. If good, the Clock Source is good.

Data L oss Troubleshooting

The DATA LOSS indicator is lit on the Error Detector when no data transitions have been
detected over a 1 ms period. Normally, if there is a loss of input sign@YteéH and
ERRORS indicators will be lit. A loss of clock signal may also causdXA&A LOSS
indicator to light, se€LK LOSS Troubleshooting.

To troubleshoot the systems first check the data being appliedEortbreDetector and
use known good cables - if still faulty then suspect the Error Detector.

NOTE The Error DetectoDATA IN port is very sensitive and will trigger on
background noise.
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Sync Loss and Errors Troubleshooting

Sync Loss and Errors Troubleshooting

If either of these indicatorsislit, check that the Error Performance Analyzer verification
procedure has been performed correctly. If good, suspect clock or data cabling between
elements or afault in the Pattern Generator or Error Detector.

Communication Troubleshooting

If you are unable to access elementsin your system through the Display - no
communication between the Display and the elements - and there are no error indicators
lit, use the following procedure to isolate the fault:

1. Check all elements have been set to valid HP-MSIB addresses.
2. Isolate all elementsin your system asfollows:
i. Power down your system.
ii. Disconnect all HP-MSIB cables.
iii. Remove the Clock Source from the Display.
3. Check that the Display can access all 31 addresses on row 0 as follows:
i. Power onthe Display.

ii. Press (DISPLAY ) and Addr ess Map .

iii.Use the front panel control knob to scroll the green rectangle (on the display) along
the 31 addresses on row O.
If a red rectangle appears, the Display is faulty.
If you can access the addresses, the Display is good. Power down the Display then
goto step 4.

4. Check the Clock Source asfollows:

i. Plug aClock Sourceinto the Display.

ii. Power onthe Display.

iii. Check that the Display can access all 31 addresses on row 0, use the procedurein
step 2.
If a red rectangle appears, the Clock Source is faulty.
If you can access the addresses, the product number will be visible.

5. Check the HP 70843 as follows:

i. Connect known good HP-M SIB cables between the HP-MSIB IN and OUT portson
the rear panel of the Display and HP 70843.

ii. Power on the Display and HP 70843.

iii.Check the Display can access all 31 addresses on row 0, use the procedure in step 2.
If a red rectangle appears, the HP 70843 is faulty.
If you can access the addresses, the HP 70843 is good.
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M easurement Definitions

Measurement definitions for the HP 71612A Series error performance analyzer are given
in this appendix.

Error Measurements

The error detector counts bit errors by comparing the incoming data bit-by-bit with the

internally-generated reference pattern. Error count and ratio are calculated for three types
of errors: errored ones, errored zeros and all logic errors. All measurements run during the
gating periods as described with the exception of Delta Error Count and Delta Error Ratio.
These measurements run continuously to facilitate user adjustments for minimizing errors.

Error Count
The total number of errors during the gating period.

Delta Error Count
The number of errors in successive decisecond intervals.

Error Ratio
Theratio of counted errors to the number of bitsin the selected gating period.

Delta Error Ratio
The ratio of counted errors to the number of bitsin successive decisecond intervals.

Errored Intervals

Time intervals during which one or more errors occurred. Theseintervals are errored
seconds, deciseconds, centiseconds or milliseconds.

Error Freelntervals

Time intervals of seconds, deciseconds, centiseconds or milliseconds, during which no
errors occurred.

Error Analysis
The error analysisis based on CCITT Rec G821 and is derived from the bit error results.

% Unavailability

The error ratio is calculated over 1 second timed intervals during the gating period. An
unavailable period begins when the error ratio isworse than 1 x 1073 for 10 consecutive
seconds. These 10 seconds are considered part of the unavailable time. The unavailable
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period ends when the error ratio is better than 1 x 1073 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.

% Errored Seconds

The ratio of the errored seconds in the avail able time to the total number of secondsin the
available time, expressed as a percentage.

% Severely Errored Seconds

Theratio of the total number of available seconds with an error ratio worsethan 1 x 10 to
the total number of available seconds, expressed as a percentage.

% 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

1x 10 are called Degraded Minutes and % Degraded Minutesisthe ratio of the total
number of degraded minutes to the total number of 60 second blocksin the available time
expressed as a percentage. |ncomplete blocks of less than 60 seconds are treated as
complete blocks of 60 seconds.

Power L oss 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 loses pattern synchronization
during a gating period.

Error Location Analysis (Option UHJ instruments)
Error location is explained in Chapter 4, Operating Features and Specifications.
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Setting Error Detector Sync Thresholds

I ntroduction

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
synchronization, which may cause errors or clock-to-data alignment failure. Sync
threshold is setup using the [sync & audio) hardkey, then selecting athreshold from the
available range of softkeys.

Setting Sync Thresholds

To obtain accurate results you must choose a sync threshold which results in optimum
alignment for the current pattern.

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 shown in the following figure.
With reference alignment 1 the patterns are totally out of phase and the error rateis
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, in this case 1E03.

1000 ONES 1000 ZEROS
| I | |

INCOMING DATA —I —r—l—

REFERENCE ALIGNMENT 1 —‘—.—|—'— ERROR RATE = 100%
| [ | I
| | | |

REFERENCE ALIGNMENT 2 m
: | : : ERROR RATE = 25%
| | | |

REFERENCE ALIGNMENT 3 ! m
: A | ERROR RATE = 0.1%
| I

1BIT | 1BIT |

Figure B-1 Error ratesdueto pattern misalignment

In the general case, for an n bit pattern length the sync threshold should be set lower than
2/nif optimum alignment is to be achieved.

Clock-to-Data Alignment Failure

If you are experiencing afailure or intermittent failure when you perform clock-to-data
alignment on a User Pattern, try setting the eye edge threshold to anew value, and retry
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clock-to-data alignment. To select a new eye edge threshold pressthe [sync & audio)
hardkey then select EYE EDG THRSHLD and enter a new eye edge threshold using the
numeric keypad.

NOTE On RAM based (USER) patterns the error detector may gain sync at a
point in the pattern where the criteriafor synchronization (set by the
Sync Threshold) ismet; but isnot the correct point wheretheinternally
generated reference pattern and the datainput pattern match. When the
error detector gains sync incorrectly errors occur and clock-to-data
alignment may fail. If this occurs reset the eye edge threshold to a
lower value and recheck the error rate and clock-to-data alignment.

NOTE For most RAM based patterns synchronization should occur in less
than 3 seconds. However synchronization times are dependent on
pattern length, pattern content and clock frequency and will increase as
pattern length increases or clock frequency decreases. For very long
patterns (for example 8 Mb/s) times could be of a minute or more.

Pattern Generation

I ntroduction

» Patterns in the HP 71612 pattern generator or error detector are generated either from
hardware registers or from patterns stored in random access memory (RAM).

« PRBS patterns’21, 210-1, 215.1, 223.1, 1.1 are generated from hardware registers.
Patterns are generated 32-wide and so a trigger output is produced once for every 32
repetitions of the serial pattern.

» All other patterns are generated from RAM.

The RAM in the instrument is 256 bits wide, this controls how patterns are stored and in
turn how some features work.

Within the instrument, patterns are replicated in RAM until they fit an exact multiple of
256 bits. Patterns which are already a multiple of 256 bits need no replication, other
patterns are replicated as many as 256 times. For example, all odd-length patterns are
replicated 256 times. The replication controls the way a number of instrument features
operate.

e Trigger rate
e Pattern granularity
» Bit and block BER measurement sampling rate
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Pattern Editor and Subrate Data

If you select amark density, zerosub or user pattern (all RAM patterns) using the pattern
editor, the pattern present at the parallel data out ports depends on pattern length and the
trigger bit position.

The following paragraphs explain how pattern length and trigger bit position effect the
subrate data patterns output from the parallel data ports.

Pattern Lengths Divisible By Four

On a pattern whose length is a multiple of four, and with the trigger bit position set to
bit 0, the subrate channel correspondenceis asfollows:

Patt ern X X X X X X X X X
Subr at e Channel DO D1 D2 D3 DO D1 D2 D3 DO

The following example shows a 20-bit pattern with the pattern trigger bit position set to
bit O.

11110000100001001010
DO 1 0 1 0 1
D1 1 0 0 1 0
D2 1 0 0 0 1
D3 1 0 0 0 0

Pattern Lengths Not Divisible By Four

To determine the pattern present at the parallel data out ports, the pattern length must be
multiplied up until it isamultiple of 4 (some patterns as much as 256 times) and then
every fourth bit assigned to DO to D3. All odd-length patterns are replicated 256 times.

Subrate Output Pattern Change with Trigger Bit Position

Note that changing the trigger bit position changes the subrate channel correspondence
and hence the pattern output from the parallel data out ports. For example, if the trigger
position is set to bit 1 then the output is as follows:

Pattern X X X X X X X X X
Subr at e Channel D3 DO D1 D2 D3 DO D1 D2 D3

B-4



Index - Operating Manual

Symbols

#COPIES TO LOAD, softkey 8-10
% Availability A-3

% Degraded Minutes A-3

% Errored Seconds A-3

% Severely Errored Seconds A-3
% Unavailability A-2

Numerics

0/1 MAN THRSHLD, softkey 7-30

0/1 Manual Threshold, softkey 11-28,
11-30

0/1 THR AUTO, softkey 2-17

0/1 THR AUTOMAN, softkey 5-9, 7-30

0/1THR CENTER, softkey 2-17, 4-18, 5-9,
7-31

0/1 Threshold AUTO/MAN, softkey 11-28

0/1 Threshold Center, softkey 11-30

0/1 Threshold Centering 4-18

0/1 THRSHLD, softkey 7-25

1, hardkey 7-8

1/2, softkey 8-9

1/4, softkey 8-9

18, 14, 1/2, softkey 7-5

1/8, softkey 8-9

le-1to le-8, softkey 7-32

le-3, softkey 11-28

le-8, softkey 11-28

le-9, softkey 11-24, 11-28

2710 MARKDEN, softkey 7-5

2710 PRBS, softkey 8-15

2"10 ZEROSUB, softkey 7-4

2710, softkey 8-9, 8-10

2°10-1 PRBS, softkey 7-4

2"11 MARKDEN, softkey 7-5

211 ZEROSUB, softkey 7-4

2711, softkey 8-9, 8-10

2"13 MARKDEN, softkey 7-5

2713 prbs, softkey 5-11, 11-32

2"13 ZEROSUB, softkey 7-4

2713, softkey 8-9, 8-10

2715-1 PRBS, softkey 7-4

2/23-1 PRBS, softkey 7-4
2"31-1 PRBS, softkey 7-4
277 MARKDEN, softkey 7-5, 11-17
277 ZEROSUB, softkey 7-4
277, softkey 8-9, 8-10
2°7-1 PRBS, softkey 7-4
2/\7-1, softkey 11-26

3/4, 718, softkey 7-5

3/4, softkey 8-9

7/8, softkey 8-9

9, hardkey 7-8

A

A, softkey 7-8

A-B, softkey 7-17

ABORT ALIGN, softkey 7-31

Accessories 2-14

Accessories Supplied 1-2, 1-8

Accessories, recommended 1-8

Accessories, Static-safe 1-12

Active (ACT) Indicators 13-3

Additional System Options 3-3

Address Map, softkey 2-12, 13-10

Adjacent bit-length test 11-8

ALT PAT ALT ONCE, softkey 7-10, 8-13

ALT PAT AUX USR, softkey 7-10, 8-13

ALT PAT HALF AB, softkey 7-10

ALT PAT ON OFF, softkey 5-11, 7-9

ALT PAT ON, softkey 7-9

ALT PAT ONCE B, softkey 7-10

ALT PAT, softkey 7-9

ALT, softkey 4-11, 7-10

Alternate Pattern Control 7-9

Alternate Patterns 4-4, 4-10, 8-12

ALTPAT ALTONCE, softkey 4-11

ALTPAT AUX USR, softkey 4-11, 5-11,
11-32

ALTPAT HALF AB, softkey 5-11, 11-32

ALTPATT ON OFF, softkey 8-13, 11-32

ALTPATT, softkey 8-14

Audible Error Output 11-28

Audible Output 4-24

AUDIO ON OFF, softkey 7-32, 11-28
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AUDIO ON/OFF, hardkey 11-27

AUDIO SYNCLS, softkey 7-32

AUDIO SYNCLS, softkey 4-25, 7-25

AUDIO VOLUME, softkey 7-32, 11-28

AUTO, softkey 5-9, 7-30, 11-28

Auto-alignment 4-17-4-18

Automatic 0/1 Threshold Center 4-18

Automatic Clock-to-Data Alignment 4-17

AUX, softkey 4-11, 7-10, 8-13

Auxiliary Input 4-10

Auxiliary Input (Alternate word
switchover) 11-22

AVAILBL (%), softkey 7-29

B

B, softkey 5-11, 11-32

Basic Editor Operation 8-2

Bench Operation 2-13

BIG DELTA C, softkey 7-29

BIG DELTA R, softkey 7-29

BIG ELAPSED, softkey 7-29

BIG ERR CNT, softkey 7-29

BIG ERR RAT, softkey 7-29

BIG results USER'S PAGE menu 7-29

BIG results, softkey 7-27

BINARY HEX, softkey 7-8

Bit BER 4-20

BIT COUNT, softkey 7-26

BIT ERR ADDRESS, softkey 7-25, 7-27,
7-35

BIT ERR CNT, softkey 7-28

BIT ERR RAT, softkey 7-28

Block BER 4-21

BLOCK BER, softkey 7-35

BLOCK LENGTH, softkey 7-25, 7-35

block load, softkey 8-17

block save, softkey 8-17

BLOCK START, softkey 7-25, 7-35

blue softkeys/window 5-3, 7-2

Build User Page Big Results Menu Map
6-22

Build User Page Clock Output Menu Map
6-17

Build User Page Data Output Menu Map
6-17

Build User Page Error Add Subrate Data/
Clock Menu Map 6-18

Build User Page Eye Results Menu Map
6-22

Build User Page G.821 Results Menu Map
6-21

Build User Page Gating and Error Location
Menu Map 6-19

Build User Page Input and Sync Menu Map
6-18

Build User Page Interval Results Menu
Map 6-21

Build User Page Logging Menu Map 6-19

Build User Page Main Results Menu Map
6-20

Build User Page Menu Map 6-16

Build User Page Other Results Menu Map
6-20

Build User Page Pattern & Trigger Menu
Map 6-16

Build User-Page Softkey Menu 7-23

build usr-pge, softkey 4-25, 4-26, 7-20,
7-23

Burst gating 4-23

BURST GATING, softkey 7-34

C

C/TRACK, softkey 11-11, 11-12

C/TRCK ON OFF, softkey 7-14, 11-12

Cabinet Cleaning 1-13

Calibration Data Sheet 11-37

Calibration Interval 4-2

cancel label, softkey 7-8

cancel load, softkey 8-9

CAPTURE ERROR, softkey 4-21, 5-11,
7-35, 11-32

Carrying the HP 70843 1-12

CENTER DEL RAT, softkey 7-29

CENTER FREQ, softkey 7-29

CENTER THRSHLD, softkey 7-29

Choosing a Pattern 8-4
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CLEAR LABEL, softkey 7-8

CLEAR USR-PGE, softkey 7-20, 7-23

CLK DAT, hardkey 11-30

CLK I/P TERM, softkey 7-25

CLK O/PAMPLTD, softkey 7-24

CLK O/PHI-LEVL, softkey 7-24

CLK O/P TERM, softkey 7-24

CLK TRM QV -2V, softkey 7-31

CLK, softkey 11-11, 11-26

CLK-DAT ALIGN, softkey 2-17, 5-9,
7-31, 11-29

Clock (Inverted) Falltime 11-9

Clock (Inverted) Out Amplitude and
Frequency 11-11

Clock (Inverted) Risetime 11-9

CLOCK AMPLTD, softkey 7-13

Clock ampltd, softkey 11-12

Clock and Inverted Clock Outputs 4-8

CLOCK ECL, softkey 7-13

Clock Falltime 11-8

clock Hi-level, softkey 11-12

CLOCK HI-LEVL, softkey 7-13

Clock Input 4-5

Clock Input (error detector) 4-13

Clock Input Level Alarm 11-25

Clock Input Minimum Level Alarm 11-10

Clock Loss Troubleshooting 13-9

Clock Out Amplitude and Frequency 11-11

Clock Output Menu 7-13

Clock Output Menu Map 6-9

clock output, hardkey 4-8, 7-13, 11-4,
11-11, 11-12,11-31

clock output, softkey 7-13, 11-12

Clock Outputs - Amplitude/High-Level
4-7, 4-8

Clock Risetime 11-8

Clock Source Output 13-9

CLOCK/ AMPLTD, softkey 7-13

CLOCK/ HI-LEVL, softkey 7-13

Clock/DataAlign 4-17, 11-29, B-2

Clock-to-Data Alignment Failure B-2

Communication Troubleshooting 13-10

configuration key 7-2

Configurations 3-2

Cooling Considerations 2-5

CURRENT PATT, softkey 8-5

CURRENT PATTERN, softkey 7-6, 8-3,
8-16

D

D/TRACK, softkey 11-13, 11-14

D/TRCK ON OFF, softkey 7-12

DAT I/PDELAY, softkey 4-17, 7-25, 7-30

DAT I/PPOLRITY, softkey 7-25

DAT I/P TERM, softkey 7-25

DAT O/P AMPLTD, softkey 7-24

DAT O/P CONTROL, softkey 7-24

DAT O/P DELAY, softkey 7-24

DAT O/PHI-LEVL, softkey 7-24

DAT O/P POLRITY, softkey 7-24

DAT O/P TERM, softkey 7-24

DAT POL NORMINYV, softkey 7-12, 7-30

DAT TRM 0V -2V, softkey 7-31

Data & Clock Output USER'S PAGE
menus 7-24

Data (Inverted) Falltime 11-6

Data (Inverted) Jitter 11-7

Data (Inverted) Out Amplitude 11-13

Data (Inverted) Risetime 11-6

Data 0/1 Threshold Auto/Manual Test
11-28

Data Amplitude, softkey 11-30

DATA AMPLTD, softkey 7-11

Data ampltd, softkey 11-14

Data and Inverted Data Outputs 4-6

Data Delay 4-6, 11-15

DATA DELAY, softkey 7-12, 11-15,
11-29

DATA ECL, softkey 7-12

Data Falltime 11-4

Data Hi-level, softkey 11-14

DATA HI-LEVL, softkey 7-12

Datal/P Delay, softkey 7-30

Data Input 4-14

Data Input 0/1 Threshold 4-18

DataInput Delay 4-14, 11-29
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Data Input Sensitivity 4-14, 11-29

Data Jitter 11-5

DatalLogging 10-1-10-8

Data Loss Troubleshooting 13-9

DATA ON OFF, softkey 7-12

Data Output Inhibit (Gating mode) 4-11

Data Output Menu 7-11

Data Output Menu Map 6-8

data output, hardkey 4-6, 7-3, 7-11, 11-4,
11-13, 11-14, 11-15, 11-28, 11-29,
11-30

data output, softkey 7-11

Data Outputs - Amplitude/High-Level 4-6,
4-7

Data Risetime 11-4

DATA X-OVER, softkey 7-12, 7-13, 7-24

DATA/ AMPLTD, softkey 7-11

DATA/ HI-LEVL, softkey 7-12

DATA/ ON OFF, softkey 7-12

DATA/ TRACK, softkey 7-24

DATA/ X-OVER, softkey 7-13

Define, Edit and Store User Defined
Patterns 8-2

DEGRAD MINS(%), softkey 7-29

Delete a Block of Data 8-12

DELETE BIT, softkey 7-7, 8-7

DELETE BLOCK, softkey 8-12

delete diskpat, softkey 7-9, 8-16

DELETE, softkey 7-8

DELTA BIT CNT, softkey 7-28

DELTA BIT RAT, softkey 7-28

DELTA COUNT, softkey 7-27

Delta Error Count A-2

Delta Error Ratio A-2

DELTA RATIO, softkey 7-27

Demonstrate Capture Error 5-11

Disk Format of String 8-19

Disk Format of Unsigned Integer 8-19

Disk Operation 8-16

Disk Organization 8-17

DISK PATT 5 to 12, softkey 8-8

DISK PATT, softkey 7-6, 8-5, 8-6, 8-10,
8-11, 8-12, 8-13, 8-15

Disk User Menu Map 6-6

disk Utils 7-9

Disk Utils Menu Map 6-6

disk utils, softkey 7-9, 8-16, 11-31

Disk-Based File Catalog 8-4

diskUsr pattern, softkey 7-5, 8-9, 8-10,
8-15

Display (HP 70004A) Line Voltage
Selector 2-7

Display Cleaning 1-13

Display Fixed Label Keys 5-3

Display Functions 5-4

Display knob 5-3

DISPLAY, hardkey 2-12, 2-17, 5-3, 5-4,
5-7,13-8, 13-10

Divided Clock Mode 4-10, 4-15

Documentation Overview 3-3

E

e, softkey 5-9, 7-31, 7-37, 10-5

ED CLK FREQ, softkey 7-26

ED ERR OUTPUT, softkey 7-24

ED TRIG MODE, softkey 7-24

ED TRIG PAT CLK, softkey 7-17, 11-26

Edit Disk User Menu Map 6-7

edit diskUsr, softkey 7-6, 8-6, 8-8, 8-13

Edit Ram User Menu Map 6-7

edit ram usr, softkey 5-11, 7-6, 8-5, 8-6,
8-8, 8-9, 8-11, 8-13, 8-16, 11-32

Edit User Menu Map 6-8

Edit User Pattern Menu 7-6

Edit User Patterns 8-6

edit-ramUsr, softkey 7-8

ELAPSED GATING, softkey 7-26

End of Measurement Period Logging 10-6

ENTER CHAR, softkey 7-8

ENTER, softkey 2-12, 5-9, 5-11, 7-31,
7-37, 8-7, 8-9, 8-10, 8-14, 10-5, 11-30,
11-32

Entry Chart, Troubleshooting 13-2

ERR CNT 0 to 1, softkey 7-27

ERR CNT 1 to O, softkey 7-27

ERR FRE CENTI S, softkey 7-28
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ERR FRE DECI S, softkey 7-28

ERR FRE MILL S, softkey 7-28

ERR FRE SECS, softkey 7-28

ERR O/P RZ200ns, softkey 7-17, 11-27

ERR RAT 0to 1, softkey 7-27

ERR RAT 1to O, softkey 7-27

ERR-ADD EXTRNAL, softkey 7-14

ERR-ADD FIXED, softkey 5-10, 7-15,
11-24,11-27,11-28

ERR-ADD OFF, softkey 7-15

ERR-ADD SINGLE, softkey 7-14, 11-23,
11-28

Err-add Subrate USER'S PAGE menu 7-24

Error Add 4-8

Error Add Menu 7-14

Error Add Menu Map 6-9

error add, hardkey 4-8, 5-9, 7-14, 11-23,
11-27,11-28

ERROR ADD, softkey 7-25

error add, softkey 7-14

Error Analysis 4-19, A-2

ERROR CENTI S, softkey 7-28

Error Count A-2

ERROR COUNT, softkey 7-27

ERROR DECI S, softkey 7-28

Error Detector 4-13

Error Detector Errors Output 7-17

Error Detector Performance Tests 11-25

Error Detector Trigger Output 7-17

Error Free Intervals A-2

Error Indicators 13-3, 13-4

Error Inject (internal and external) 11-23

Error Inject Input 4-12

error locat'n, hardkey 7-35

error locat’'n, softkey 7-35

Error Location Analysis 4-20-4-21, 5-11,
7-35, A-3

Error location capture 4-20

Error Location Menu Map 6-15

error location, hardkey 4-21, 5-11, 11-32

Error Measurements A-2

Error Messages 12-1-12-9, 13-3, 13-8

ERROR MILLI S, softkey 7-28

Error Out 11-27

Error Performance Analyzer System
Verification 2-17

Error Ratio A-2

ERROR RATIO, softkey 7-27

Error Reporting 13-8

ERROR SECS, softkey 7-28

Errored Intervals A-2

ERRORED SECS(%), softkey 7-29

Errors Output 4-15, 7-17

ERRORS, softkey 7-27

ESD Precautions 1-11

exit, softkey 7-5, 7-11, 7-27, 7-28, 7-29,
10-5, 10-6

Exiting the Editor By Mistake 8-5

EXT AC COUPLE, softkey 7-11, 7-13,
7-15

EXT CLK ATTEN, softkey 7-13

EXT DAT ATTEN, softkey 7-12

EXT DC TERM 0V, softkey 7-11, 7-13,
7-15

EXT DC TERM -2V, softkey 7-11, 7-13,
7-15

extrnl term, softkey 7-11

EYE EDG THRSHLD, softkey 4-17, 4-18,
5-9, 7-31, B-3

Eye Edge Threshold, softkey 11-30

EYE HEIGHT, softkey 7-29

Eye Results 4-17, 4-18, 7-22

Eye results USER'S PAGE menu 7-29

EYE RESULTS, softkey 4-17, 5-8, 7-31

EYE STATUS, softkey 7-29

EYE THRSHLD, softkey 7-25, 7-29

F

F, softkey 7-8

FINISH ENTRY, softkey 7-8
First Measurement 5-7

Floppy Disk Read/Write 11-31
FORMAT DISK, softkey 11-31
format disk, softkey 7-9, 8-16
FORMAT YES, softkey 8-16
FREQ STEP, softkey 7-14
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Frequency Measurement 4-20
Fuse Ratings 2-9

G

G.821 Results 7-22

G.821 results USER'S PAGE menu 7-29

GATE BY BITS, softkey 7-34

GATE BY ERRS, softkey 7-34

GATE BY TIME, softkey 5-9, 7-34

GATING DUR MOD, softkey 7-25

Gating Err-loc USER'S PAGE menu 7-25

Gating Indicator 13-3

Gating Input 4-16

Gating Input & Error Measurement 11-27

Gating Menu 7-33

Gating Menu Map 6-14

Gating modes 4-22

GATING OFF, softkey 10-7

GATING ON, softkey 10-7

Gating Period Definition 4-23

GATING PERIOD, softkey 5-9, 7-25, 7-34

GATING REPORT, softkey 7-25

GATING RPT MOD, softkey 7-25

gating, hardkey 4-22, 5-9, 7-33

gating, softkey 7-33

General 1-3

Generate an Alternate Pattern 8-13

goto bit, softkey 7-7, 8-7, 8-9, 8-11, 8-14,
8-15

goto, softkey 5-11, 11-32

green softkeys/window 5-3, 7-2

green/yellow window 5-3, 7-2

grey softkeys/window 5-3, 7-2

H

Header String 8-19

Header String Length 8-18

hex entry, softkey 7-8

HP 70843 Instrument Options 3-3
HP 70843 Options 1-7

HP 71612 Options 1-6

HP-1B (IEEE-488) to Centronics Printer
Interface Converter 10-2

HP-1B Address Switches 2-12

HP-1B ADDRSET, softkey 2-12

HP-1B Indicators 13-3

HP-MSIB Address Switches 2-10-2-12

HP-MSIB Troubleshooting 13-6

Initial Inspection 2-3

Initial Switch On 5-7

Input & Eye Menu 7-30

Input & Eye Menu Map 6-12

input & eye, hardkey 2-17, 4-14, 4-17,
4-18, 5-8, 7-30, 7-31, 11-28, 11-29,
11-30

input & eye, softkey 7-30

Input & Sync USER'S PAGE menu 7-25

INSERT REPLACE, softkey 5-11, 7-7,
11-32

INSERT, softkey 7-7

INSERT/REPLACE, softkey 8-7, 8-9

INST PRESET, hardkey 2-17, 5-8, 9-2,
11-4,11-10,11-11, 11-17, 11-26,
11-28, 11-30, 11-31

Installation procedure 2-15

Installing an HP 70340A Clock Source
Module into a Display 2-19

Installing an HP 70341A Clock Source
Module into a Mainframe 2-20

Installing/Removing 2-19

Installing/Removing Modules 2-2

INSTR PRESETUP, softkey 11-27

Instruction for cleaning 2-4

Instrument (HP 70843) Line Voltage
Selector 2-7

Instrument Functions 5-5

Instrument Hardkeys 5-3

Instrument Softkeys 5-3

Interface 4-10, 4-11, 4-12, 4-16

Internal Disk Drive 4-5

Internal Format of Pattern/Buffer file 8-18

INTERNAL PATT, softkey 5-11
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INTERNL PATT 1to 4, softkey 8-8

INTERNL PATT 4, softkey 8-9

INTERNL PATT, softkey 7-6, 8-5, 8-6,
8-10, 8-11, 8-12, 8-13, 8-15, 11-32

INTERNL PATT1, softkey 5-11, 8-6, 8-7,
11-32

Interval results USER'’S page menu 7-28

Intervl Results 7-21

Introducing Errorsinto the System 5-9

Inverted Clock Falltime 11-9

Inverted Clock Out Amplitude and
Frequency 11-11

Inverted Clock Risetime 11-9

Inverted Data Falltime 11-6

Inverted Data Jitter 11-7

Inverted Data Out Amplitude 11-13

Inverted Data Risetime 11-6

K

Key Notation 5-2
KEYBRD LOCK, softkey 7-18

L

Lifting the HP 70843 1-12, 2-5

Lifting/Carrying the HP 70843 1-12

Line Final Test Data, HP 70843 11-37

Line Final Test Data, HP 70843 option
UHF 11-33

Line Fuses 2-9

Line Voltage Selection 2-7

Load aBlock of Data (PRBS) 8-9

L oad a Pattern Store Into the Editor 8-8

Load a PRBS or User Pattern into the
Editor 8-9

Load a User Pattern Into the Editor 8-10

load block, softkey 5-11, 7-7, 8-9, 8-10,
8-15, 11-32

LOG ALARMS*, softkey 7-36

LOG ALARMS, softkey 7-26, 10-7

LOG END ALWAY'S, softkey 7-37

LOG END ERRS>0*, softkey 7-37

LOG END ERRS>O0, softkey 10-6

LOG END RAT>THR*, softkey 7-38

Log On Demand 10-7

LOG ON DEMAND, softkey 7-37, 10-7,
10-8

LOG ON ERR SEC, softkey 7-37

LOG ON RAT>THR*, softkey 7-37

LOG ON RAT>THR, softkey 10-5

LOG PRD FULL, softkey 7-37

LOG PRD FULLUSR*, softkey 7-36

LOG PRD FULLUSR, softkey 7-26, 7-37,
7-38, 10-6

LOG PRD USR, softkey 7-37, 10-6

Log Results at the End of the M easurement
Period 10-6

Log Results During Gating 10-5

Log Resultsto an HP-1B Externa Printer
10-4

LOG TO EXT CTL, softkey 7-36, 10-4

LOG TO HPIB, softkey 7-36, 10-4, 10-5,
10-6

Logging Alarms 10-7

LOGGING DEVICE, softkey 7-25

Logging During Gating 10-5

Logging Functions, selecting 10-3

Logging Menu 7-36

Logging Menu Map 6-15

LOGGING OFF ON, softkey 5-3, 7-36,
10-4, 10-5, 10-6

LOGGING OFF, softkey 10-7

LOGGING ON, softkey 10-7

Logging Squelch 10-7

LOGGING STATUS, softkey 7-25

LOGGING THRSHLD, softkey 7-37

Logging to External Printer 4-25

Logging USER'S PAGE menu 7-25

logging, hardkey 10-3, 10-4, 10-5, 10-6,
10-7

logging, softkey 7-36, 10-3

LONGEST RUNZERO, softkey 7-4, 7-5

M

Main Results Display 7-20
Main results USER'S PAGE menu 7-26
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MAIN RESULTS, softkey 5-10

Mainframe Line Voltage Selector 2-8

Making Your First Measurement 5-7

MAN, softkey 7-30, 11-28

MANUAL, softkey 7-33

MARK DEN, softkey 11-17

MARK DENSITY, softkey 8-9

mark density, softkey 7-5, 8-9, 8-15

Markdensity Menu Map 6-5

Measurement Definitions A-2

M easurement Period 4-22

M easurement Period Features 4-22

Measurements 4-18

Menu Map when MENU Selected 6-2

Menu Map when pattern Selected 6-3

Menu Map when result pages Selected 6-3

MENU, hardkey 2-17, 5-3, 5-5, 6-2, 7-2,
7-3, 7-4,7-9, 7-11, 7-13, 7-14, 7-15,
7-16, 7-18, 7-20, 7-30, 7-32, 7-33, 7-35,
7-36, 8-5

MENU, softkey 10-3

Misc Menu 7-18

misc, softkey 1-13, 5-5, 7-2, 7-3, 7-18

Miscellaneous Menu Map 6-12

MMS Error Messages 13-8

MORE ERRORS, softkey 13-8

MSIB Address Switches 2-10-2-12

MSIB Troubleshooting 13-6

Multi-State Functions 5-3

N

navigation key 7-2

NEXT INSTR, softkey 5-7

NEXT SCREEN, softkey 7-7, 8-7

NO MODIFY, softkey 5-11, 8-9, 8-10,
8-15, 11-32

Noise Declaration 2-6

Non-Permanent Errors 12-3

Numeric Keypad 5-3

O
OFF, hardkey 11-27

OFF, softkey 10-4, 10-5, 10-6, 10-7, 11-12

OG PRD FULL, softkey 10-6

ON, softkey 5-11, 8-13, 8-14, 10-4, 10-5,
10-6, 11-28, 11-32

ONCE, softkey 4-11, 7-10

Operating and Storage Environment 2-4

Operating Requirements 2-4

Operating Temperature 4-2

Options 1-2, 1-6

Other Results Display 7-21

Other results USER'S PAGE menu 7-27

OTHER RESULTS, softkey 4-21

Output Results via HP-IB to a Controller
10-4

P

Packaging Requirements 1-9

Parallel Data/4 Outputs 11-20

Parameter Control Keys 5-3

Parametric Testing 11-3

PAT, softkey 7-17, 11-17, 11-26

Path Selection 7-3

Pattern & Trigger USER'S PAGE menu
7-24

Pattern Contents 8-20

Pattern Data Format 8-19

Pattern Editor and Subrate Data B-4

Pattern Generation B-3

Pattern Generator 4-3

Pattern Generator Tests 11-10

Pattern Generator Trigger Output 7-16,
11-17

Pattern Index 8-20

Pattern Label String Length 8-20

Pattern Length 8-20

Pattern Lengths Divisible By Four B-4

Pattern Lengths Not Divisible By Four B-4

Pattern Mode 4-10, 4-15

Pattern Softkey Menus 7-4

Pattern Stores 8-3

Pattern Sync Output 11-26

Pattern Synchronization 4-24

Pattern Trigger Output (error detector) 4-14
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Pattern Verification 11-31 Printer Address 10-3
pattern, hardkey 4-11, 5-11, 6-3, 7-3, 7-4, Printer Interface Cables 10-3
7-5, 7-6, 7-9, 8-5, 8-6, 8-8, 8-9, 8-11, Printers, recommended 10-2

8-13, 8-15, 8-16, 9-11, 11-31, 11-32 Procedure, First Measurement 5-7
Pattern, softkey 11-17, 11-26 Procedure, installation 2-15
pattern, softkey 7-4, 7-9, 7-24
Patterns 4-3 R

Perform a data eye measurement 5-8 Rack Mount Installation 2-13
Performance Test Record 11-33 Ram User Menu Map 6-5

Performance Tests 11-1-11-37 ram Usr pattern, softkey 7-5, 8-9, 8-10,
Permanent Errors 12-9 8-13. 9-11

PG CLK FREQ, softkey 7-26 ’

ram Usr, softkey 8-15
PG TRIG /8 /32, softkey 7-17

ram, softkey 8-10

PG TRIG A-B PAT, softkey 7-17 RAM-Based File Catalog 8-4

PG TRIG BIT, softkey 7-16, 7-17 Rear Panel Switches 4-12

PG TRIG MODE, softkey 7-24 recall setup, softkey 5-8, 7-18, 9-2

PG TRIG PAT CLK, softkey 7-16, 11-11, Recommended Accessory List 1-8
11-17 Recommended Printers 10-2

PG TRIG PATTERN, softkey 7-17 REPEAT, softkey 7-33

PG TRIGGER, softkey 7-24 REPLACE, softkey 5-11, 7-7, 11-32

Physical Specifications 2-4 REPORT ERRORS, softkey 13-8

Power Cables 2-6 REPORT PREVCUR, softkey 7-34

POWER LOSS s, softkey 7-28 Residual Error Rate Test 11-31

Power Loss Seconds A-3 Result Logging 4-20

Power Requirements 2-5 Result Pages Menu 7-20

Power-loss Seconds 4-19 result pages, hardkey 4-17, 4-21, 4-25,
PRBS Menu Map 6-4 4-26, 5-8, 5-10, 6-3, 7-20, 7-23, 7-31

PRBS Test Patterns 4-3 result pages, softkey 7-20
PRBS, softkey 11-26 Results Storage 10-8

prbs, softkey 7-4 Returning Instruments for Service 1-2, 1-9

Precautions 1-2, 1-11 Revision Code 8-19

Preparation for Use 2-2,2-3 RUN GATING, hardkey 2-17, 4-16, 4-22,
Preparing an Instrument for Shipping 1-10 5.9 5-10

PRESET 0 Settings 9-3 RUN GATING, softkey 7-33

Preset 1 Configuration 9-8 Running out of Disk Space 8-16
PRESET 1 Settings 9-8 RZ, softkey 11-27

Preset 1, softkey 5-8, 9-2
Preset 2 Configuration 9-10 S
PRESET 2 Settings 9-10

PRESET Instrument Configurations 9-2 S/R CLK HI-LEVL, softkey 7-25

PREV SCREEN, softkey 7-7, 8-7, 8-15  S/R CLK TERM, softkey 7-25
Primary Softkeys 7-3 S/IR DAT AMPLTD, softkey 7-15, 7-24
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SR DAT ampltd, softkey 11-21

S/R DAT ECL, softkey 7-15, 7-16

S/R DAT Hi-level, softkey 11-21

S/R DAT HI-LEVL, softkey 7-15, 7-16,
7-24

S/R DAT TERM, softkey 7-24

Safety Considerations 1-2

Safety Information 1-2

Safety Symbols 1-4

Save aBlock of Data 8-11

Save a Pattern 8-8

Save and Recall Instrument Setup 7-18

save pattern, softkey 5-11, 7-7, 8-5, 8-8,
8-10, 8-15, 8-16, 11-32

save setup, softkey 7-18

save to ram, softkey 8-12

save, softkey 7-8

savedel block, softkey 7-8, 8-11

savedel, softkey 7-8

SCPI (Standard Commands for
Programmable I nstruments) 12-2

SECONDS, softkey 5-9

Select a Measurement Gating Period 5-9

Select Alternate Pattern Control 8-13

Selecting Logging Functions 10-3

SELF TEST, softkey 7-20

Selftest at Power-on 2-2, 2-18

Serial Number Information 1-2, 1-9

set clock, softkey 7-18

SET PAT LABEL, softkey 7-8

SET PAT LENGTH, softkey 7-8, 8-7, 8-14

Set Up and Edit Y our Own User Pattern
8-6—8-15
Set Up the Display 5-4

Set Up Your Own Display of Results or

Status Information 4-25
set zerosub, softkey 8-9, 8-15

SETPAT LENGTH, softkey 5-11, 11-32
Setting Error Detector Sync Thresholds

B-2
Setting Sync Thresholds B-2
SEV ERR SECS(%), softkey 7-29
SIG GEN AMPLTD, softkey 7-14

SIG GEN FREQ, softkey 7-14

SIG O/P ON OFF, softkey 7-14

SINGLE, softkey 5-9, 7-33

SMA connectors, torque setting 2-16

Softkey Labelling 7-2

Softkey Menus 7-2

Softkeys and Windows Color Coding 5-3

Softkeys Color Coding 7-2

Softkeys requiring numeric entry 7-2

SQUELCH OFF ON, softkey 7-36

SQUELCH STATUS, softkey 7-26

Standard Commands for Programmable
Instruments (SCPI) 12-2

Start a Measurement 5-9

START SYNC, softkey 7-32

Statement of Compliance 2-4

Static-safe Accessories 1-12

Static-safe Workstation 1-11

Status Indicators 4-12

STOP GATING, hardkey 4-16, 4-22

STOP GATING, softkey 7-33

Subrate Clock & Data Output Amplitude/
Offset 11-21

Subrate Clock Softkeys 7-15

Subrate Data Softkeys 7-15

Subrate Output Pattern Change with
Trigger Bit Position B-4

Subrate Outputs 4-9, 7-15

Subrate Outputs Menu Map 6-10

subrate outputs, hardkey 7-15, 11-18, 11-21

subrate outputs, softkey 7-15

Sync & Audio Menu 7-32

Sync & Audio Menu Map 6-13

sync & audio, hardkey 4-25, 7-32, 11-27,
11-28, B-2, B-3

sync & audio, softkey 7-32

SYNC AUTO/MAN, softkey 5-3

SYNC AUTOMAN, softkey 7-32

Sync Gain Loss Criteria 4-24

Sync Loss and Errors Troubleshooting
13-10

SYNC LOSS s, softkey 7-26

SYNC MODE, softkey 7-25
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Sync Threshold 4-24, 7-32, B-2
SYNC THRSHLD, softkey 7-25
Synchronization Modes 4-24
Synchronization Times 4-24
Sync-loss Seconds 4-20, A-3
System Indicators 13-3

System Installation 2-2, 2-14
System Options 3-2

System Turn-On 5-6

System Verification 2-2, 2-17

T
Test Equipment Required 11-2

Testing 11-1-11-37, 13-1-13-10

The Editor 8-3

TIME CENTER, softkey 7-29

To Fit an Instrument Hardkey Panel 2-3
To Squelch or not to Squelch 10-7
toggle disk usr, softkey 7-5

toggle ram Usr, softkey 7-5

U

Unable to write to disk 8-17

UNAVAIL (%), softkey 7-29

Update Control Processor Firmware 1-13

update frmware, softkey 1-13, 7-19

Update Measurement Processor Firmware
1-14

Update the HP 70843 Firmware 1-13

UPDATE YES, softkey 1-14

UPDATE, softkey 1-13

Updating Firmware 1-2

UpdCntlAppl, softkey 1-13, 7-19

UpdMeasAppl, softkey 1-14, 7-19

Upgrade Options 1-8

User Pattern Creation 8-6—8-15

User Pattern Default Settings 9-11

User Pattern Memory 4-4, 8-5

User Patterns 8-1-8-20

User's Page 7-22

USER, hardkey 1-13, 7-2, 7-3

toggle screen, softkey 5-11, 7-7, 8-6, 11-31JSER'’S PAGE, softkey 4-25, 4-26, 7-23

toggle, softkey 7-6, 8-4, 8-8
Torque setting, SMA connectors 2-16
Trigger & Setup
Menu Map 6-11
Softkey Menu 7-16

trigger & setup, hardkey 5-8, 7-16, 9-2,

11-4,11-11, 11-26, 11-27
trigger & setup, softkey 7-16
trigger 1 sec*, softkey 7-37
TRIGGER 1 SEC, softkey 7-26
trigger 1 sec, softkey 10-5
Trigger Bit 8-20
TRIGGER END PRD, softkey 7-26
trigger end prd, softkey 7-37, 10-6
Trigger Output 4-9, 7-16, 7-17
TRIGGER THRSHLD*, softkey 7-37
TRIGGER THRSHLD, softkey 7-26, 10-5
Troubleshooting 13-1-13-10
Troubleshooting Entry Chart 13-2
Type of Pattern 8-20

User-programmable test patterns 4-4, 8-1—
8-20, B-3

Using the HP 70004A Display 5-2

USR, softkey 5-11, 7-10, 8-13, 10-6, 11-32

\Y,
Verify Capture Error 5-11
Verify/Demonstrate the Capture Error
Feature 11-32
Viewing Results 5-9
Volt/Temp Troubleshooting 13-5
VOLTAGE CENTER, softkey 7-29

w

Warm-up 4-2

When Measurement Results can be Logged
10-4

Y

yellow softkeys 5-3, 7-2
YES, softkey 5-11, 8-13, 11-32
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Z

zero sub, softkey 7-4, 8-9

Zero Substitution/Variable Mark Density
4-3

Zerosub Menu Map 6-4
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1 Remote Operation
Introduction 1-2
System Configuration 1-2
Interface Types 1-3
Hewlett-Packard Interface Bus (HP-IB) 1-3
What isthe HP-IB? 1-3
Connectingthe HP 71612 SeriestotheHP-IB  1-4
Cabling Arrangements  1-4
UsingHP-IB 1-4
Operating Distances 1-5
Instrument Mode at Power On  1-5
Address Configuration 1-5
Local and Remote Modes 1-6
Using Local and Remote Commands 1-6
HP-1B Required Commands 1-6
Device Clear (CLEAR) 1-7
Seria Poll (SPOLL) 1-7
Remote Enable (REMOTE) 1-7
Local Lockout (LOCAL LOCKOUT) 1-7
Local (LOCAL) 1-7
Sending Commands Over HP-IB  1-8
Using Non-HP Controllers  1-8
Invalid Commands 1-8
Reading Data 1-8
Message Format  1-9
String  1-9
Numeric 1-9
Integer 1-10
A Number with Embedded Decimal Point 1-10
A Number with Embedded Decimal Point and Exponent  1-10
Boolean Parameters  1-10
Block Data 1-10

2 Programmingthe HP 71612 Series
Introduction 2-2
TheHP 71612 SeriesCommand Language 2-2
SCPI IEEE 488.2 Common Commands 2-2
|[EEE Mandatory Commands 2-3
|EEE Optional Commands 2-3
SCPI Instrument Control Commands  2-3
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Important Points about SCPI  2-4
Instrument Model 2-4
Layered Command Structure 2-4
Command Syntax 2-5
Optional Commands 2-5
Sending Commands 2-5
Command Separators 2-5
SCPI Command Structure 2-5
Command Structure Example 2-6
Behavior at Power On  2-7
Device/Controller Synchronization Techniques 2-8
Overlapped Commands 2-8
Sequential Commands  2-9
Operation Complete Messages 2-9
Overview of Control Sequence between Configuration Changes and the
Commencement of Bit Error Measurements  2-9
Handling Coupled Parameters 2-11
References 2-13

3 Interrogating the Instrument Status

Introduction 3-2
HP 71612 Series Status Reporting 3-2
Internal Registers 3-2
Generalized Status Register Group Model  3-3
HP 71612 Register Model  3-4
Status Byte Register Group 3-5
Serial Polling 3-6
Status Byte Service Request Enable Register  3-6
Standard Event Status Register Group 3-8
Standard Event Enable Register 3-9
Clock Loss Register Group 3-10
Failure Status Register Group  3-11
Questionable Data Status Register Group  3-12
Interrogating Register Groups  3-13
Interrogating the Condition and Event Registers  3-13
Trangtion Filter 3-13
Questionable Data Event Enable Register  3-14
Operation Status Register Group  3-15
Interrogating the Condition and Event Registers  3-16
Operation Status Trangition Filter  3-16
Operation Event Enable Register  3-16
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Interrupt Programming and Using the Service Request 3-17
Generating a Service Request from the Operating Status Register  3-17

4 Transferring USER Patternsover HP-IB

Introduction 4-2
Pattern Upload/Download Example 4-2
Some General Hints  4-4
Visual Basic 4-5
Labview 4-5

5 System Command Reference Section

Pattern Configuration 5-2
[SOURCce[1]:]PATTern[:SELect] <character data> 5-2
[SOURce[ 1]:]PATTern:ZSUBstitut[:ZRUN] <numeric value> 5-3
[SOURCce 1]:]PATTern:MDENSity [:DENSity] <numeric value> 5-3
[SOURce[1]:]PATTern:UPATtern<n> [:LENGth] <numeric value> 5-3
[SOURCce 1]:]PATTern:UPATtern<n>:LABd <string> 5-4
[SOURCce 1]:]PATTern:UPATtern<n>:USE STRaight|APATtern 5-4
[SOURce[1]:]PATTern:UPATtern <n>:DATA [A|B,] <block data> 5-5
[SOURCce 1]:]PATTern:UPATtern<n>:IDATa[A|B,] <start_bit>,

<length_in_bits>,<block_data> 5-6

[SOURce[1]:]PATTern:UPATtern<n>:LMODified? <string> 5-6
Example 1 - Use of the :DATA command 5-7
Example 2: Use of the :IDATacommand 5-9
[SOURCce[1]:]PATTern:FORMat[:DATA] PACKed,<numeric value> 5-10

Control of User Pattern A to B Changeover in the Generator 5-11
[SOURCce 1]:]PATTern:APCHange:SOURce EXTerna [INTernal  5-11
[SOURCce[1]:]PATTern:APCHange:MODE AL TernatelONEShot  5-11
[SOURCce 1]:]PATTern:APCHange:SELect AHALfIBHALT 5-11
[SOURCce 1]:]PATTern:APCHange:BHalf ONCE: 5-11

Error Addition in the Pattern Generator 5-12
[SOURCce[ 1]:]PATTern:EADDition ONCE|<boolean> 5-12
[SOURce[1]:]PATTern:EADDItion:SOURce EXTernal |[FIXed 5-12
[SOURce[1]:]PATTern:EADDition:RATE <numeric value>: 5-12

User Pattern Disk Operations 5-13
MMEMory:INITialize 5-13
MMEMory:DEL ete <file name> 5-13
MMEMory:CATaog? <NR3><NR3>{ <fileentry>} 5-13
MMEMory:MPResent? <boolean> 5-13
MMEMory:CPDisk <NR1> 5-14
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MMEMory:ICPDisk <NR1> AHALfIBHALf,<NR1><NR1> 5-14
Pattern Generator DATA OUT 5-15
[SOURce[1]:]VOLTage:LEVd][:IMMediate][:AMPLitude] <numeric
vaue> 5-15
[SOURCce1]:]VOLTage[:LEVel][:IMMediate]:HIGH <numeric value> 5-15
[SOURce[1]:]VOLTage:ATTenuation <numeric value> 5-15
[SOURce1]:]VOLTageECL 5-15
OUTPutl[:STATe] <boolean> 5-15
OUTPutl:COUPIing ACIDC 5-16
OUTPutl:POLarity NORMal|INVerted 5-16
OUTPutl:DELay <numeric value> 5-16
OUTPuUtl:TERMination <numeric value> 5-16
Pattern Generator DATA OUT (inverted) 5-17
SOURCcelO:VOLTage[:LEVel][:IMMediate][AMPLitude] <numeric
vaue> 5-17
SOURcelO:VOLTage [:LEVE][:IMMediate]:HIGH <numeric value> 5-17
SOURCcel0:VOLTage:TRACK <boolean> 5-17
OUTputlO [:STATE] <boolean> 5-17
Pattern Generator CLOCK OUT 5-18
SOURce2:FREQuency[:CWI:FIXed]? <numeric value> 5-18
SOURce2:VOLTage [:LEVd][:IMMediate][:AMPLitude] <numeric
vaue> 5-18
SOURce2:VOL Tage[LEVE][:IMMediate]:HIGH <numeric value> 5-18
SOURce2:VOLTage:ATTenuation <numeric value> 5-18
SOURce2VOLTageECL 5-18
OUTPut2:TERMination <numeric value> 5-19
OUTPut2:COUPIing ACIDC 5-19
Pattern Generator CLOCK OUT (inverted) 5-19
SOURCcell:VOLTage[:LEVe][:IMMediate][:AMPLitude] <numeric
vaue> 5-19
SOURcell:VOLTage[:LEVel][:IMMediate]:HIGH <numeric value> 5-19
SOURcell:VOLTage:TRACK <boolean> 5-19
Pattern Generator PARALLEL DATA OUTPUTS 5-20
SOURce4:VOL Tage[:LEVe][:IMMediate][:AMPLitude] <numeric value> 5-20
SOURce4:VOLTage[:LEVe] [:IMMediate]:HIGH <numeric value> 5-20
SOURce4:VOLTage:ECL 5-20
OUTPut4: TERMination <numeric value> 5-20
OUTPut4:COUPIing ACIDC  5-20
Pattern Generator SUBRATE CLOCK OUT 5-21
SOURCce5:VOL Tage[:LEVe][:IMMediate][:AMPLitude] <numeric value> 5-21
SOURCce5:VOL Tage[:LEVel][:IMMediate] :HIGH <numeric value> 5-21
SOURCce5:VOLTageECL  5-21
OUTPut5: TERMination <numeric value> 5-21
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OUTPut5:COURling ACIDC  5-21
Pattern Generator TRIGGER OUTPUT 5-22
SOURCce3: TRIGger[:MODe] PATTern|DCLock 5-22
SOURCce3: TRIGger:DCDRatio <NR1> 5-22
SOURCce3: TRIGger:CTDRatio? <NR3> 5-22
SOURCce3: TRIGger:PRBS<n> <NRf>{ ,<NRf>} 5-22
SOURCce3: TRIGger:ZSUB<n> <numeric value> 5-23
SOURCce3: TRIGger:MDEN<n> <numeric value> 5-23
SOURCce3: TRIGger:UPAT<n> <numeric value> 5-23
SOURCce3: TRIGger:APATtern<n> ABCHange|SOPattern  5-23
Pattern Generator CLOCK IN 5-24
SENSe6:FREOQuency [:CW|.FIXed]? 5-24
SENSe6:BANDswitch? 5-24
Slaved MM S Clock Source 5-25
SOURCceQ:IDN? <string> 5-25
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SENSe[1]:LOGGing:END[EVENt]NEV er| ALWays|NZECount|

TERGthrshld 5-46
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Remote Operation
System Configuration

I ntroduction

This section contains the information required to operate the instrument remotely using a
suitable Controller. The aspects of remote operation covered are as follows:

« System Configuration.

* Interface Types.

* Hewlett-Packard Interface Bus.

e Connecting the HP 71612 Series to the HP-IB.
e Using HP-IB.

System Configuration

The HP 71612 Option UHF error performance analyzer system is factory preset to the
following configuration:

Model No. Description MS-IB Address

HP 70843 UHF 12 GHz Error Performance Analyzer 0,18

Changing the address is simply a matter of changing the setting of a small DIP switch
inside the module. Full details of this operation are in Chaptestallation of the
Operating Manual.

For more information about master operation, slave operation and MS-IB addressing refer
to Chapter 2Programming the HP 71612 Series of this manual.

NOTE The examples given in the following text assume that the instrument is
controlled by an interface with select code 7 and an HP-IB address
of 18.
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I nterface Types

There are two communications interfaces used in the HP 71612 Series. The MS-I1B
(Measurement System Interface Bus) and the HP-1B (Hewlett-Packard Interface Bus).

MS-IB  The Measurement System Interface Busis the interface used for internal
communication between system modules on the Modular M easurement
System (MMS).

HP-1B The Hewlett-Packard Interface Bus is the interface used for communication
between a controller and external devices such asthe HP 71612 Series. The
HP-1B conformsto | EEE standard 488-1978, ANSI| standard MC 1.1 and IEC
Recommendation 625-1.

NOTE If you are using the HP-IB or MS-IB interfaces for the first time read
this section first. More information about configuring the HP 71612
Seriesis contained in the Installation chapter

Hewlett-Packard I nterface Bus (HP-1B)

What isthe HP-IB?

The Hewlett-Packard Interface Bus (HP-1B) is Hewl ett-Packard’s implementation of IEEE
standard 488-1978, ANSII standard MC 1.1 and |EC Recommendation 625-1.

The HP-IB Interface is easy to use. It alows flexibility in both communicating and
controlling data between a controller and the HP 71612. It is also one of the easiest
methods of constructing automatic test systems.

Devices on the bus fall into one of two categories, controller or non-controller. For
example, the simplest system (two non-controllers) where one instrument is configured to
send data continuously - known as TALKING and the other instrument (such as a printer)
is configured to receive data continuously - known as LISTENING. Most devices can
perform both roles, TALK or LISTEN, but not simultaneously. Usually a controller
controls which instrument TALK S and which instrument LISTENS. The HP 71612 Series
can TALK and LISTEN when instructed to do so by a suitable controller. In addition it
can operate without a controller when logging results or screen dumping to an external
printer.
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The controller may also manage other instruments connected in the same bus
configuration, addressing only one instrument, to carry out the data transfer or TALK
function.

Further information on HP-I1B standards and conceptsis available in the following
publications:

* |EEE Interface Standard 488-1978.

* ANSIL Interface Standard MC 1.1.

e Improving Measurements in Engineering and Manufacturing (HP P/N 5952-0078).

» Condensed Description of the Hewlett-Packard Interface Bus (HP P/N 59401-90030).

Connectingthe HP 71612 Seriesto the HP-IB

Cabling Arrangements
Connect an HP-IB cable from the Controller to the HP 70843 error performance analyzer.

Using HP-1B

You should consider the following when connecting the instrument for operation over the
HP-IB.

» Operating Distances.

* Instrument Mode at Power On.

« Address Configuration.

* Local and Remote Modes.

e Using Local and Remote Commands.
¢ HP-IB Required Commands.

» Sending Commands Over the HP-IB.
e Using Non-HP Controllers.

* Invalid Commands.

* Reading Data.

* Message Format.
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Operating Distances

Up to 15 instruments can be connected on alocal bus system, but it isimportant to ensure
that the maximum HP-1B cable length between instruments is less than 2 meters. In
addition the total cabling should not exceed 20 meters.

Some useful cable part numbers are listed in Table 1-1.

Table 1-1 Part Numbers of HP-IB Cables
Description HP Part Number
Im HP 10833A
2m HP 10833B
4m HP 10833C
0.5m HP 10833D

For distances up to 1250 m a suitable bus extender such as an HP 37204A can be used.
Two bus extenders are required, one at the local bus and one at the remote bus. For
distances beyond 1250 m, two HP 37204A bus extenders with suitable modems must be
employed.

Instrument M ode at Power On

At power on the HP 71612 Series will wake up in the same mode as it was powered down
in. Normally, at power on, the HP 71612 Seriesisready for either front panel operation or
remote operation.

CAUTION No HP-IB activity should take place within 20 seconds of system
power up, asthiswill effect the system power up routine and may
result in system hang up.

Address Configuration

When configuring a HP-1B based system it is essential that each device on the HP-IB has
aunique address. The device address can be in the range of 1 to 30. For a controller to
communicate with adevice over the HP-IB it must send the commands to the appropriate
HP-1B device address.
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L ocal and Remote M odes
The HP 71612 Series can be operated in one of two modes: local or remote.
In local operation, al the front controls are responsive and control the instrument.

In remote operation the softkeys which configure the system are inoperative, with
exception of the display softkeys, and the instrument is controlled by the HP-1B controller.
The front panel display reflects the remote programming commands received.

Using L ocal and Remote Commands

At power on the instrument isin local mode and is sent into remote mode by one of two
methods.

The first method uses a dedicated command and with HP Basic thisisthe REMOTE
command followed by the instrument address, that is REMOTE 718.

The second method is by sending any command string to the instrument. The instrument
will recognize the command string, set itself to the remote mode and then act on that
command.

There are three ways to return the instrument back to local mode. The first method is to
use the HP Basic command LOCAL plusthe instrument address, that isLOCAL 718. The
second method is to press the front panel LCL key. The third method is to cycle power to
the instrument.

NOTE The instrument behaves differently in LOCAL mode if aLOCAL
command is asserted on the interface bus by the controller. For
example, to assert alocal condition at interface 7, the command is
simply LOCAL 7. When this condition is present sending a command
string to theinstrument will not causeit to enter the remote state. It will
however act on the command string but remain in the local state.

To cancel the LOCAL 7 state you must use the REMOTE 7 command.

HP-1B Required Commands

The Required Commands perform the most basic remote functions over HP-IB and are
common to all HP-1B controllable instruments. The commands are as follows:

» DEVICE CLEAR

* SERIAL POLL

* REMOTE ENABLE
 LOCAL LOCKOUT
* GO TO LOCAL
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Device Clear (CLEAR)

This command initializes the instrument HP-1B hardware.

The command format using HP 200/300 Series Basic is, for example:
CLEAR 718

Serial Poll (SPOLL)

A seria poll will retrieve the value of the primary status byte. This byte contains useful
information about the current state of the instrument. For example:

SPOLL(718)

Remote Enable (REMOTE)

The Remote command instructs the instrument to enter the REMOTE state and be ready to
accept instructions via HP-1B.

When the HP 71612 receives this command it illuminates the front panel REMOTE LED,
for example:

REMOTE 718

Local Lockout (LOCAL LOCKOUT)

It is recommended that the Local Lockout command is sent after the Remote. This
disables the front panel local key preventing the return to local mode and thus any
interference to the instrument settings.

It should always be preceded by the REMOTE command, for example:

LOCAL LOCKOUT 7 (configures al the instruments on the bus to the Local Lockout
condition.)

NOTE If the instrument has been set to the LOCAL LOCKOUT condition,
then the front panel LOCAL key isdisabled. The instrument can only
bereturned to LOCAL operation by the controller sending the LOCAL
command or by cycling power to the instrument.

Local (LOCAL)

The Local command returns the instrument from Remote operation to local front panel
control, for example:

LOCAL 7 or LOCAL 718
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Sending Commands Over HP-IB

To send commands over the HP-IB involves sending the command string viathe interface
select code to the device address. HP Computers use the Basic instruction OUTPUT to
send command strings. The structure of acommand line is asfollows:

OUTPUT interface select code + device address; “command string”

NOTE The semi-colon symbol is the command separator and must be
included. The command string must be enclosed in inverted commas

Using an HP 300 Series Controller with its HP-IB interface set at select code 7 and a
device at address 18, a typical command line to reset the instrument would appear as
follows:

OUTPUT 718;"*RST”

Using Non-HP Controllers

With non-HP controllers it may be necessary to send a suitable command terminator after
the data message, the terminator can be:

* ASCII newline (identical to the line feed character, LF).
» ASCII carriage return + 1 line feed, i.e. CR/LF.

In most HP controllers the CR/LF is sent automatically when HP Basic OUTPUT
statements are used.

Invalid Commands
A command will be rejected if:

It contains a syntax error.

It cannot be identified.

* |t has too few or too many parameters.
e A parameter is out of range.

* Itis out of context.

Reading Data

It is possible to interrogate the individual settings and status of a device using query
commands. Retrieving data is a two stage operation.

The query command is sent from the controller using the OUTPUT statement and the data
is read from the device using the ENTER statement. A typical example, using the SCPI
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IEEE 488.2 Common Command “*IDN?” querying the identity of a device, is given as
follows:

OUTPUT 718;*IDN?”
ENTER 718;Identity$
PRINT Identity $

Typically this would display the identity string:
“HEWLETT-PACKARD,70843A,3331U00101,A.01.01".

NOTE When sending strings to the instrument either the double quote (*) or
the single quote may be used (‘),the former being more suited to
PASCAL programs which make use of single quote, the latter being
more suited to use in BASIC programs, which uses double quote as a
delimiter. In this manual the double quote has been used throughout.

M essage For mat
The HP 71612 Series has the capability of returning data in the following formats:

« STRING

* NUMERIC

» BOOLEAN

* BLOCK DATA

Sring

The following example returns an ASCII string representing the instrument serial number,
enclosed in quotes. This should be entered into a string variable.

Example:

10 OUTPUT 718;**IDN?”
20 ENTER 718;Serial$
30 PRINT Serial$

40 END

Possible Result = “HEWLETT-PACKARD,70843A,3331U00101,A.01.01”

Numeric

Returns one of three numeric formats and can be entered into a string or numeric variable.
The three formats are:

* An integer.
* A number with embedded decimal point.
* A number with embedded decimal point and exponent.
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I nteger
Example:

10 OUTPUT 718;*STB?”

20 ENTER 718;Status_byte$
30 PRINT Status_byte$

40 END

Requests the contents of the status byte. Possible Result = +64

A Number with Embedded Decimal Point

Example:

10 OUTPUT 718;“:SENSel:VOLTAGE:ZOTHRESHOLD?”
20 ENTER 718;Level$

30 PRINT Level$

40 END

Requests the current voltage threshold that the system is operating at.

A Number with Embedded Decimal Point and Exponent
Example:

10 OUTPUT 718;"FETCH:ECOUNT?”
20 ENTER 718;Error_count

30 PRINT Error_count

40 END

Requests the frequency at which the system is operating.
Possible Result = +9.91000000E+012

Boolean Parameters

Boolean parameters are used to indicate whether a condition is true or false. A numeric
value is returned where 1 = true and O = false.

Block Data

Block data is used when large quantities of related data is being returned. Blocks are
returned as definite length blocks.
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The HP 71612 Series Command Language

I ntroduction
This section gives information on how to begin programming the HP 71612 Series.

The section covers the following topics:

* The HP 71612 Series Command Language.

e« Command Types.

¢ Important Points about SCPI.

* SCPI Command Structure.

* Master and Slave Operation.

e Configuration Required for Remote Operation.

The HP 71612 Series Command L anguage

The HP 71612 Series conforms to the standard language for remote control of instruments.
Standard Commands for Programmable Instruments (SCPI) is the universal programming
language for instrument control.

SCPI can be subdivided into two distinct command sets.

¢ Common Commands
¢ [nstrument Control Commands

SCPI |EEE 488.2 Common Commands

This is a common command set which conforms to IEEE 488.2 and which contains
general housekeeping commands.

The common commands are always headed by an asterisk. A typical example is the reset
command:

OUTPUT 718;"*RST”
The IEEE 488.2 command set also contains query commands. Query commands always

end with a question mark. A typical example is the command querying the identity of a
device at address 718.

OUTPUT 718;*IDN?”
ENTER 718;ldentity$

A full list of commands can be found in chapteBfstem Command Reference Section.
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| EEE Mandatory Commands

The following |EEE 488.2 mandatory commands are implemented:

*CLS Clear Status Command.

*ESE Standard Event Status Enable Command.
*ESE? Standard Event Status Enable Query.
*ESR? Standard Event Status Register Query.
*IDN? | dentification Query.

*OPC Operation Complete Command.
*OPC? Operation Complete Query.

*RST Reset Command.

*SRE Service Request Enable Command.
*SRE? Service Request Enable Query.
*STB? Read Status Byte Query.

*TST? Self-Test Query.

*WAI Wait-to-Continue Command.

| EEE Optional Commands

The following optional commands are implemented:

*OPT? Option Identification Query.
*PSC Power On Status Clear Command.
*PSC? Power On Status Clear Query.
*RCL Recall device setup.

*SAV Save device setup.

SCPI Instrument Control Commands

SCPI isthe command language used to setup and control the HP 71612 Series hardware. It
isapowerful command set designed for electronic test and measurement hardware.

SCPI isan extension of |EEE 488.2 and is a standard set of programming commands for
all Hewlett-Packard test and measurement instrumentation. This section will explain the
implementation of SCPI inthe HP 71612 Series. For further information on SCPI refer to
the Beginner's Guide to TTMSL, part number H2325-90001.

T TMSL (Test and Measurement System Language) is Hewlett-Packard's original implementation of SCPI.
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NOTE The response of the instrument to the *RST, *RCL or
SYSTEM:PRESET commands may be up to 3 seconds. Any HP-IB
program using these commands should have atime-out of greater than
3 seconds.

| mportant Points about SCPI

There are anumber of key areas to consider when using SCPI for the first time.

These are as follows:

* Instrument Model.

« Layered Command Structure.
¢ Command Syntax.

* Optional Commands.

« Sending Commands.

« Command Separators.

I nstrument M oddl

SCPI guidelines require that the HP 71612 Series conforms to an instrument model. This
ensures that when using SCPI, functional compatibility is achieved between instruments
which perform the same tasks. For example, if two different instruments have a
programmable clock frequency setting then both instruments would use the same SCPI
commands to set their frequency. The instrument model is made up of a number of
subsystems. Each subsystem is associated with a particular module in the modular
measurement system (MMS).

The sub-system defines a group of functions within a module and has a unique identifier
under SCPI which is called the Root Keyword.

For more detail on the instrument model refer to chapt®ysiem Command Reference
Section.

Layered Command Structure

The SCPI command structure is best explained by equating it with the HP 71612 Series
instrument model. The top layer in SCPI identifies a sub-system within the modular
measurement system (MMS). The next layer down is a command relating to that module
or instrument within the MMS. The bottom layer is any parameter that is associated with
that given command.
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Command Syntax

Commands may be up to twelve characters long but a shortform version is also available
which has a preferred length of four characters. In this document the longform and
shortform versions are shown as a single word with the shortform being shown in upper-
case |etters. For example, the longform node command SOURc e has the shortform SOUR.
Using the shortform saves time when entering a program, however using the longform
makes a program more descriptive and easy to understand.

In the Command Reference chapter any command used to set the value of any
configurable parameter also has a query form. For brevity, the query form of each
command is not shown in the text. Where a command ending in a question mark does
appear, it isaquery only command.

Optional Commands

Some layers in the SCPI command structure are optional. A typical exampleiswhere a
command is unigue to one module. In this case the top layer (that is, the Root Keyword) of
the command structure may be omitted.

Sending Commands

Commands are sent over the HP-I1B in the same way that HP-IB and |EEE 488.2 common
commands are sent. HP controllers use the HP BASIC instruction OUTPUT to send
commands strings. The only difference with SCPI is the structure of the command string.

Command Separators

The SCPI command structureis hierarchical and isgoverned by a number of symbols. For
example, a change in the command hierarchy isindicated by a colon, similar level
commands are separated by a semi-colon and parameters are separated by acomma. This
isexplained in more detail in the following section, SCPI Command Structure.

SCPI Command Sructure

As previoudly stated the SCPI command set has a hierarchical layered structure.
The structureis asfollows:

Root Keyword + Command Keyword + Parameter(s)
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SCPI Command Structure

The Root Keyword is the top layer in the command structure. It
identifies a subsystem within amodule, which is contained in the
modular measurement system.

Refer to the table Definition of Input/Output Ports on page 5-1 in the
Quick Reference Guide chapter. Each of the pattern generator and error
detector port names identifies a SCPI subsystem in the HP 71612
Series where the port name is used as the Root Keyword for all
commands effecting that subsystem.

There are 4 SCPI subsystems not associated with input/output ports;
FETCh/PFETch the Measurement Subsystem

DISPlay the Display Subsystem
SY STem the System Subsystem
STATus the Status Subsystem

Some root keywords may be optional if the destination of the command
isimplicit in the Command Keyword.

The layer below the Root Keyword is the Command Keyword. It
describes the feature on the system which is to be changed. It will
always be present in any command string and may have additional
associated commands.

The command parameters are the lowest layer in the SCPI command
structure. They may be required by the Command Keyword and are
numeric, string, boolean or block data.

Taking one command as an example we can examine this structure further.

Command Structure Example

In the following example we will examine a section of the pattern generator pattern
selection command for the HP 70843 Option UHG pattern generator and HP 70843
Option UHF error performance analyzer systems.

The pattern command can beillustrated as follows:

Root Keyword Command Keyword Parameter (s)

[SOURCce[1]] PATTern

[:SELect] PRBS(n)[ZSUBtitut(n)
MDENSsity(n)|UPATtern(n)

[:SELect]? PRBS(n)[ZSUB(n)
MDEN(n)|UPAT(n)
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[SOURce[1]:] Thisisthetop layer of the command structure and identifies the pattern
generator source sub-system.

PATTern Thisisthe next layer and is the equivalent of setting the front panel
pattern selection field.

PRBS(n), These are the parameters required by the PAT Tern command keyword.

ZSUB(n)

NOTE Any optional commands are enclosed in square brackets[ ] and any

optional characters are shown in lower case.

A colon indicates a change of level in the command hierarchy.
Commands at the same level in the hierarchy may be included in the
same command line, if separated by a semi colon.

The bar symbol (I) indicates mutually exclusive commands.

To trand ate thisinto acommand line you simply follow the same convention, however the
command line can be typed in severa different ways. This depends on whether longform
or shortform is used. The following example gives three possible forms of the command
line al of which are perfectly acceptable.

In longform:

OUTPUT 718;"SOURCE1:PATTERN:SELECT PRBS7”
In shortform:

OUTPUT 718;*SOUR1:PATT:SEL PRBS7”

With optional commands removed:
OUTPUT 718;"PATTERN PRBS7”

It can be seen from the examples that longform is the most descriptive form of
programming commands in SCPI and will be used for the examples given in this manual.

Behavior at Power On

At power-on, the state of the registers and filters will be:

In normal operation, the enable state of the registers and transition filters will be
preserved through a power fail.

2-7



Programming the HP 71612 Series
Device/Controller Synchronization Techniques

On virgin power-on, all registersand filters are disabled except: 1) the PON, CME and
EXE bits of the Standard Event Status Register and its summary bit
in the Status Byte, 2) all the assigned bits of the FAILURE register
and its summary bit in the Status Byte. In this way, a user will not
be swamped by SRQs. An SRQ will only be generated if the
instrument receives invalid commands or queries, or amajor
hardware failure occurs. The transition filterswill be set to allow all
conditions and events to pass.

The event registers and the error queue are cleared at each and every power-up.

Device/Controller Synchronization Techniques

Overlapped Commands

As defined within |EEE Std 488.2-1987 the following commands are overlapped:

GATe[ : STATe] ONfor SINGLE TIMED repetitive periodsin the Error Detector.
EYE: TCEM er| EYE: TCENt re ONCE| ON

EYE ACENt er | EYE: ACENt r e ONCE| ON

ELCCat i on

An example of a polled implementation of a clock to data delay alignment isincluded at
the rear of this manual.

An alternative method might involve the configuration of the status reporting structure to
cause an SRQ interrupt on one or both transitions of the required bit within the operational
status register.

For the overlapped commands listed above, however, a simple and convenient method for
holding off the controller until the overlapped operation has completed involves the use of
the *WAI command as shown below in the extract from a Basic Language program where
having configured a single gating period of 10 seconds the querying of the bit count result
is held off until the gating period has elapsed.

| NTEGER Gat ePeri od

REAL Bit Count

ASSI GN @ert TO 718

Gat ePeriod=I 0 ! seconds

OQUTPUT @Bert; "SENSE 1 : GATE: MODE SI NG'

OUTPUT @Bert; "SENSEl : GATE : MANNER TI MVE"

OQUTPUT @Bert ; " SENSEL: GATE: PER TI ME " &VALS$( Gat ePer i od)
OUTPUT @Bert ;" SENSELl: GATE: STATE ON' I run gating
OUTPUT @Bert; "*WAl"

QUTPUT @Bert; "FETCH: SENSE2: BCOUNT?"

ENTER @DBert ; Bit Count
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Sequential Commands

Although all commands not listed above as overlapped are sequential, some configuration
changes will take a significant time to complete. While querying a pattern disk catalog
with MNEM:CAT?is essentially self pacing, the completion of operations like
SOURCEL;PATT:UPATN for the selection of disk based user patterns may be
conveniently sensed by following such a command with a*IDN? which, although
executing more or less instantaneously, will not begin execution until all preceding
commands have been completed. Thuswhen the instrument returnsitsidentification string
it will have completed the configuration of the user pattern.

NOTE Many configuration changes will affect the error detector pattern
synchronization status and afew of these will incur additional settling
time and potentially the need to re-center the detector’s clock to data
alignment and/or 0/1 threshold level. Refer to the section entitled
Overview of Control Sequence between Configuration Changes and
the Commencement of Bit Error Measurements, below.

Operation Complete M essages

The following functional criteria are met when an Operation Complete messageis
generated:

A SINGLE TIMED gating period has expired.
The automatic eye time-centering operation has expired.
The automatic eye amplitude-centering operation has expired.

An error location capture has occurred.

Overview of Control Sequence between Configuration Changes and the
Commencement of Bit Error M easurements

Whenever the instrument setup is changed, there is a settling time of the hardware and its
controlling firmware that can last seconds, or even minutes for some patterns. When the
instrument is under remote control it isimportant to hold off following commands until
conditions have settled.

For instance, it would be wrong to start gating whilst the instrument is still settling
because there would be alarge spurious error count recorded. Similarly, querying the delta
error count relating to the unit under test, or instructing an oscilloscope to monitor
waveforms should be held off until stability is achieved.

It would not be reliable to use wait statementsin the HP-1B control program.
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A recommended program control flow for the user to achieve this synchronization isgiven
below. It can be used with any combination of BERT modules, and the signal generator
source can be either slaved to the pattern generator or independent. It should be regarded
as aguideline only.

NOTE More detailed examples are included in the form of Basic Language
Programsin the Program Examples appendix at the rear of thismanual.
These include details of how to program:
« the detection of clock stabilization following afrequency change,
 how to perform aclock to data delay alignment and
* how to test and gain pattern synchronization.

Although the sequence below is shown for a combined pattern generator and error
detector system, the steps to omit for generator or detector only systems are self evident.
When operating at a single frequency the clock stabilization and clock to data delay
alignment steps may also be omitted.

1. Set error detector to manual sync mode.

2. Setup signal generator.

3. Setup pattern generator.

4. Setup error detector.

5. If the clock sourceis not slaved to the error performance analyzer, then hold off further
commands until the pattern generator input clock frequency has stabilized, and the unit
isin the correct frequency band. For further details see SENSE6:FREQ? and
SENSE6:BAND? generator commands and SENSE2:FREQ? and SENSE2:BAND?
detector commands and also examples of there usein the detailed example at the rear of
this manual.

6. For reliable bit error measurements following any frequency change it isimportant to
configure the detector to sample the incoming data pattern at the center of the eyei.e.
midway between pattern bit transitions. Where the required delay has not previously
been established, a clock to data alignment should will find this optimum clock to data
delay setting and leave the detector configured this way in addition to measuring the
eye-width. For further details see the SENSE1:EY E detector commands and also exam-
ples of there use in the detailed example at the rear of this manual. When a successful
alignment is performed the synchronisation step below may be omitted otherwise the
cause of the alignment failure must be ascertained before continuing.

7. Synchronize the error detector to the incoming pattern. For further details see the
SENSE1:SYNC and STAT:QUES:COND? detector commands and also examples of
there use in the detailed example at the rear of this manual.

8. If sync is gained then proceed with the testing. If sync has not been achieved then the
cause must be established and understood before going any further.

NOTE Accessing large patterns can take several minutes. Control programs
must be prepared for /O time-outs of this order.
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Handling Coupled Parameters

The groups of commands used to configure the electrical levels at the pattern generator’s
DATA OUT, DATA OUT, CLOCK OUT, CLOCK OUT, PARALLEL DATA
OUTPUTS and SUBRATE CLOCK OUTPUT have a coupling which makes their use
order sensitive.

The restrictions on the parameter values that these commands can take and the order in
which the commands need to be issued are as follows:

1. Whenever either the external attenuation or termination voltage is configured the out-
put amplitude for that port is set to its minimum value and the high-level is set to Vt/2.
It istherefore almost aways a requirement to configure the amplitude and high-level
after changing either the attenuation or termination.

2. For DATA OUT, DATA OUT, CLOCK OUT and CLOCK OUT whilst the attenuation
isset to 0 dB, if the termination voltage is set to 0 Volts, then the maximum value of
high-level is £1.5 Volt. If the termination voltage is set®\olts, then the maximum
value of the high-level is +0.0 Volts. (For the PARALLEL DATA OUTPUTS and
SUBRATE CLOCK OUTPUT the maximum high-level is +0.0 Volts for either termi-
nation.)

3. Values of high-level below2 \olts are restricted according to the value of amplitude.
This is shown in the accompanying Figure.

4. If new values of amplitude and high-level are issued, then care needs to be exercised as
described below. These are best described with the aid of a diagram.

High Level (V)
20 —

10
— Amplitude (V)
0.0 ' ' |

0 0510 157720
= Region of Valid Amplitude’ g
and High Level
1.0 B

-20

-3.0

40 L

Figure 2-1 Clock/Data Amplitude and High-L evel Relationship with OV
Termination
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High Level (V)

— Amplitude (V)

1 ]
157/ 2}0

10 .
Region of Valid Amplitude
and High LevelB

20 -

-3.0

40 L

Figure 2-2 Clock/Data Amplitude and High-L evel Relationship with =2V
Termination

The Figures shows the region of valid amplitude and high-level. To move from the point
A to the point B, for example, requires some care. This arises because, if the amplitudeis
first moved, followed by the new value of data high-level, then the intermediate state will
be at point C and this would generate an error message.

There are two methods of overcoming this problem:

1. The order of issuing the amplitude and high-level may be used to prevent the bottom
sloping line being crossed. The algorithm would be:
If the new amplitude is greater than the old amplitude, then send the new high-level
first, followed by the new amplitude.
If the new amplitude is smaller than the old amplitude, then send the amplitude first,
followed by the high-level.
2. A dummy move of the high-level to avalue between OV and -2.0 V isfollowed by the
new value of amplitude, followed by the new value of high-level.
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Interrogating the Instrument Status
HP 71612 Series Status Reporting

I ntroduction

This section explains how to use the powerful status reporting features which are
contained in the HP 71612 Series.

It explains the structure of the internal registers with examples on how to interrogate them.
It also explains the concept of interrupt programming using the Service Request.

The section covers the following topics:

e« HP 71612 Series Status Reporting

» Status Register Group Model

e HP 71612 Register Model

« Description of the Status Registers

* Interrupt Programming and using the Service Request

HP 71612 Series Satus Reporting

The HP 71612 Series has powerful status and reporting features which give important
information about events and conditions within the instrument, for example flag the end of
a measurement or perhaps indicate a command error. To access this information requires
interrogating a set of registers using Standard Commands for Programmable Instruments
(SCPI).

Internal Registers
The registers contained in the HP 71612 Series are as follows:

Internal Registers

Status Byte

Standard Event Status
Questionable Data Status
Operation Status

Failure Status

Clock Loss

The internal registers are read using a combination of SCPI common commands and SCPI
status commands. The method of reading each register is explained in the following
sections.
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Generalized Satus Register Group M odel

SCPI guidelines specifies aregister group model which is the building block of the SCPI
status reporting system. The SCPI generalized status register group model is shown in
Figure 3-1.

CONDITION TRANSITION EVENT EVENT ENABLE
REGISTER FILTER REGISTER REGISTER
BIT 0 f----- P Y —— >l B TA— \
BIT 1 ff----- »------1 F------ »---1 K- E SEEEREE
BIT 2 J----- N T e e F S
BIT 3 f----- PR D e »-a-y Fee-- " S
BIT 4 JF----- e - [ F
BIT 5 fF----- - [ D I F
BIT 6 f----- P ——  Treree A e » -
BIT 7 fp----- »---4 k- »----1  F------ P } REGISTER GROUP
BIT 8 fr----- Loahhhhbbt BN Rhbhbb tahhhhil I bbb Lanhhhd SUMMARY BIT
BIT 9 F----- > R------ - - L
BIT 10f----- L bt I SEERE . anbeEt I CEEEEE  RREEEE
BIT 11JF----- SR I I » -l R PSR
BIT 12f----- t aabbEbbt I SRESEE -1 f---- P
BIT 13f----- -1 e -1 F- P
BIT 14f----- L aaueettl I S »-----1 F--- »-----
BIT 15f-----  anttEEL! I SEREE -1 f------ P J

Figure 3-1 Generalized Satus Register Group

Condition Register ~ Thisregister monitors the hardware and firmware status of the
instrument. Thereis no latching of conditionsin thisregister, itis
updated in real time.

Transition Filter Asthe nameimpliesit determines whether positive or negative
transitions (true or false) in the Condition register sets the Event
register.

Event Register Thisregister latches the transient states that occur in the Condition

register as specified by the Transition Filter.

Enable Register The Enable Register acts as a mask on the Event register. It
determines which bits in the Event register set the summary bit in
the Status Byte.

Thisreporting structure isthe basis of generating interruptsthat is, service requests, and is
explained more fully in the section titled Interrupt Programming and Using the Service
Request on page 3-17.
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Interrogating the Instrument Status
HP 71612 Register Model

The register model is shown in Figure 3-2.

}

QUESTIONABLE
DATA STATUS
REGISTER GROUP

BIT 0 Jj---vour -
BITS
18
NOT
USED
BIT 9 CLOCK ------~
BIT_10}--svng --------
BIT 11} --UNAVAIL -----
BIT 12 f--1st SYNC CYCLE
13-15
NOT
USED

FAILURE STATUS

REGISTER

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

wlo|N|o|(g|alw|N|= (o

BIT

BITS
10-15
NOT
USED

--CNTRL PROC - -
- -EXTENDR PCB -
--PGENGA ----
--PGEN I/F----~
--EDETGA-----
--EDETI/F -----
--MEAS PROC- - -
--CALDATA- - - -

STATUS BYTE

REGISTER

BIT

BIT

BIT

BIT

BIT

BIT

BIT

OPERATION STANDARD EVENT
STATUS REGISTER STATUS REGISTER
GROUP GROUP
BITS BIT 0 }--opc-------
?\I‘éT BIT 1 J--Norusen
BIT 2 }--avE ------
USED BIT 3 |--DDE ------
BIT 3 B--ERRCAPTURE-- BIT 4 }-ExE ------
BIT 4 B--MEAS------- BIT 5 f--CME------
BIT 6 J--noTuseD
BIT 7 }--PON------
BIT 8 P--BITERR------ CLocK
BIT 9 B--EN0PER---- LOSS REGISTER
BIT 10f--LTEXT-------
BIT 11B--AG-------- BIT 0 J--ERRDET ---
CCEN e BIT 1 JF--PATGEN ---
BIT 12--CEN BT 2
13-15
NOT BIT 3
USED 4-15
NOT
USED
Figure 3-2

Error Performance Analyzer Register M odel

BIT

0
1
2
3
4
5
6
7

A full description of the different register groupsis given in the following sections.

--FAIL

--QUES

--ESB

--0PER

34



Interrogating the Instrument Status
Status Byte Register Group

Satus Byte Register Group

The Status Byte isthe summary register to which the other registers report. Each reporting
register is assigned a bit in the status byte register which it can use to summarize its status.

Table 3-1 Status Byte Register
Bit # Mnemonic Description Bit Value
0 FAIL Failure Status register summary bit. 1
1 This bit is not used
2 This bit is not used.
3 QUES Questionable Data Status register summary bit. | 8
4 MAV Output queue summary bit. 16
5 ESB Standard Event register summary bit. 32
6 RQS or MSS | SRQ or master status summary bit. 64
7 OPER Operation Status register summary bit. 128
FAIL Summary Bit O, indicates there are bits set in the Failure Status register. This
Bit in turn indicates there has been amajor hardware failure in the
instrument.
QUES Summary Bit 3, indicates that a bit has been set in the Questionable Data
Bit Status register. The bits in the Questionable Data Status register
indicate when asignal is of questionable quality.
MAV Summary Bit 4, is the message available summary bit. Thisbit remains set
Bit until all the output messages are read from the instrument. The

ESB Summary Bit

RQSor MSS
Summary bit

instrument stores its messages in an output queue. These messages
are read by addressing the instrument to talk and reading the data.
The availability of this datais summarized by the MAV bit.

Bit 5, indicates that a bit in the Standard Event register has been set.

Bit 6 of the Status Register has two definitions depending of the
method used to access the register. If the value of the register is
read using the serial poll bit 6 isreferred to as the RQS (request
service bit) asthisis the means used to inform the active controller
that the instrument has set the service request control line (SRQ)
I.e. interrupted the controller.

If the register isread using the * STB? common query command,
then bit 6 is referred to as the master summary bit or MSShit. It is
this bit which indicates the instrument has requested service. The
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MSS bit is not cleared when the register isread using the * STB?
command. It always reflects the current status of all the
instrument’s status registers.

OPER Summary bit Operation Status register summary bit

Serial Polling
The Status Byte register can be interrogated by serial polling the instrument.
The command for serial polling is SPOLL, as shown in the example program lines below:

10 Status_value = SPOLL(718)
20 PRINT Status_value

The binary weighted decimal value returned in the variable Status_value is the value of
the Status Byte. The Status Byte gives a summary of the state of the reporting registers.

Another way of reading the value of the Status Byte is by using the *STB? common query
command:

10 OUTPUT 718;**STB?”
20 ENTER 718;Status_value

In this case the value returned by the variable Status_value is exactly the same as the value
returned by carrying out a Serial Poll.

Satus Byte Service Request Enable Register

The Service Request Enable register is an 8-bit register which acts as a mask on the Status
Byte. The Service Request Enable register is programmed using the SCPI common
command *SRE. When the register is programmed with any given value this determines
when the instrument will issue a service request. For a service request to be issued the
summary bit in the Status Byte must match the bit in the Service Request Enable Register.
See Figure 3-3.

STATUS BYTE SERVICE REQUEST
REGISTER ENABLE REGISTER

BIT 0 J---- FAIL - » [ BIT 0

BIT 1 |- SLAVE------3»---| BIT 1

BIT 2 |- NOT USED BIT 2

BIT 3 |- QUES-------3--] BIT 3 _

BIT 4 |- MAV -------3»---] BIT 4

BIT 5 |- ESB ------- »---| BIT 5

BIT 6 | RQS ------- »---{BIT 6

BIT 7 | OPER-------3»--{ BIT 7

Figure 3-3 Satus Byte Register

3-6



Interrogating the Instrument Status
Status Byte Register Group

For exampleif bit 3 isset in the Service Request Enable register then the instrument will
issue a service request when the corresponding bit is set in the Status Byte, that is bit 3, the
Questionable Status register summary bit. See the following example:

OUTPUT 718;"*SRE 16"
This sets bit 3 of the Service Request Enable register.

NOTE For a more detailed description on service request programming and
example programs, refer to the section titled Interrupt Programming
and Using the Service Request on page 3-17.
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Sandard Event Status Register Group

The Standard Event Status register group is a 16-hit register group which gives general
purpose information about the instrument. It isunique in that it is the only reporting
register group programmed using SCPI common commands while the other reporting
registers are programmed using the SCPI Status command set.

NOTE Thisregister conforms, in part, to the generalized statusregister model.
It comprises of an Event and Enable register, but no Condition register
or Transition Filter. Therefore all positive (true) states occurringinthis
register are latched.

STANDARD EVENT STANDARD EVENT
REGISTER ENABLE REGISTER
BIT 0 f----- OPC-------- »--{ BIT 0
BIT 1 [ NOT USED BIT 1
BIT 2 f------ QYE--------- »--| BIT 2
BIT 3 |- DDE--------1 »--{ BIT 3
SUMMARY
BIT 4 f------ EXE--------- »---( BIT 4 BIT
BIT 5 f-- CME-------- »---| BIT 5
BIT 6 |- NOT USED BIT 6
BIT 7 f-- PON-------- »--| BIT 7

Figure 3-4 Sandard Event Status Register

The bits in the Standard Event Status register group are defined as follows:

Table 3-2 Standard Event Status Register
Bit # Mnemonic Description Bit Value
0 OPC Operation Complete bit. 1
1 - Not used
2 QYE Query Error bit.
3 DDE Device Dependent Error bit. 8
4 EXE Execution Error bit. 16
5 CME Command Error bit. 32
6 URQ Not used 64
7 PON Power On bit. 128
8-15 - These bits are not used




Operation
Complete Bit

Request Control
Bit
Query Error Bit

Device Dependent
Error Bit

Execution Error
Bit

Interrogating the Instrument Status
Standard Event Status Register Group

The operation complete bit, bit O, is set in response to the * OPC
command if the instrument has completed all its pending
operations.

This bit is not used in this instrument.

The query error bit, bit 2, indicates there is a problem with the
output data queue. Either there has been an attempt to read the
queue when it is empty or the output data has been lost.

The device dependent error bit, bit 3, is set when an error of some
kind has occurred in the instrument.

The execution error bit, bit 4, is set when a command (HP-1B
instrument specific) cannot be executed due to an out of range

parameter or some instrument condition existing that prevents the
execution. For example, the instrument is already set to the wrong
range.

Command Error The command error bit, bit 5, is set whenever the instrument detects
Bit an error in the format or content of the program message (usually a
bad header, missing argument, or wrong data type etc.).

Power On Bit The power on bit, bit 7, is set each time the instrument is powered

from off to on.

The Standard Event register can be interrogated using the * ESR? common query
command. It isan event register which is cleared after it isread.

OUTPUT 718;"*ESR?”
ENTER 718;Event_reg$
PRINT Event_reg$

Requests the contents of the Standard Event register. The Standard Event Register may
also be cleared without having to interrogate it. This is done by using the “*CLS”
command.

Sandard Event Enable Register

The Standard Event Enable register is a 16 bit register which acts as a mask on the
Standard Event Status register. It allows one or more event bits in the Standard Event
register to set the ESB summary bit, bit 5, in the Status Byte.

For example, if bit O is set in the Standard Event Enable register, then, when the OPC bit
in the Standard Event register goes true, the ESB summary bit is set in the Status Byte.

The Standard Event Enable register is set using the “*ESE” command. The following
gives an example of setting bit 0, 1 and 2 in the Standard Event Enable register.

OUTPUT 718; ““ESE 7”
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Clock Loss Register Group

Table 3-3 Clock Loss Register
Bit # Description Bit Value
0 ERR DET Clock Loss 1
1 PAT GEN Clock Loss 2

Bit 00 ERR DET Clock Loss: TRUE when the error detector has detected a clock 1oss
condition.

Bit 1. PAT GEN Clock Loss: TRUE when the pattern generator has detected a clock
loss condition.
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Failure Status Register Group

The Failure Status register is a 16-bit event register, however in the HP 71612 Series only
10 bitsare used. Thebitsin thisregister are set to indicate amajor hardware element of the
instrument has failed.

Table 3-4

Failure Status Register

Bit # Description Bit Value
0 ROM failure. 1

1 RAM failure. 2

2 Non Volatile memory corrupt. 4

3 unused 8

4 PIT failure. 16

5 Pgen interface board 32

6 Edet interface board 64

7 MSIB failure. 128
8 EPROM failure. 256
9 Pgen Gate Array. 512
10 Edet Gate Array. 1024
11-15 These bits are not used.

NOTE

Thereisno Condition or Enableregistersfor the Failure Statusregister.
Any failluresintheinstrument arelatched and indicated by thisregister.

The FAIL bit (bit 0) in the Status Byte register is automatically set

whenever any bit in the Failure Status register is set. Failures of this
type are not recoverable.
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Questionable Data Satus Register Group

The Questionable Data Status group is a 16-bit register group. The bitsin this register set
indicate that asignal is of questionable quality.

QUESTIONABLE QUESTIONABLE =~ QUESTIONABLE  QUESTIONABLE
DATA CONDITION  DATATRANSITION  DATAEVENT  DATA EVENT ENABLE

REGISTER FILTER REGISTER REGISTER
BIT 0 f---vour ---»--[BIT 0 f----- »------ BIT 0 J----- > BIT 0 \
BITS BITS BITS BITS
1-8 1-8 1-8 1-8
NOT NOT NOT NOT
USED USED USED USED
------> SUMMARY
BIT 9 |---CLOCK--»-{BIT 9 f----- G BIT 9 |----- - BIT 9 BIT
BIT 10§ ---SYNC---»-{BIT_10}----- BIT 10§~ > BIT_10
BIT 11} ---UNAVAIL»-{BIT 11 }----- R BIT 11}----- P--e- BIT 11
BIT 12} --- SYNC---»-{BIT 12}------ »------ BIT 12}----- »----- BIT 12
13-15 CYCLE 13-15 13-15 13-15
NOT NOT NOT NOT
USED USED USED useo |/

Figure 3-5 Questionable Data Satus Register Group

The Questionable Data Status register group conforms to the SCPI Status Register model
and is defined as follows:

Table 3-5 Questionable Data Status register group
Bit # Mnemonic Description Bit Value
0 VOLTage Indicates data loss 1
1-8 These bits are not used
9 CLOCK Clock loss 512
10 SYNC Sync Loss 1024
11 UNAV Signal is unavailable 2048
12 Inst. dependent 1st SYNC CYCLE 4096
13-15 These bits are not used
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Bit 12: 1st SYNC CYCLE:  This bit is TRUE when synchronization is lost and when
the synchronization search algorithm is in its first cycle
through all possible synchronization positions. It becomes
FALSE when synchronization is gained, or after all
possible synchronization positions have been tried once
and the algorithm is about to repeat itself, whichever
occurs first.

Interrogating Register Groups

The Questionable Data Status register group isinterrogated using SCPI status commands.
The command format consists of:

“Command identifier:Register group identifier: Register title”

Interrogating the Condition and Event Registers

The Condition and Event registers are interrogated using the :CONDITION? and :EVENT
commands. See the following example:

Condition Register Query OUTPUT 718;“STATUS:QUESTIONABLE:CONDITION?”
ENTER 718;Question_con_reg
PRINT Question_con_reg

Event Register Query OUTPUT 718;“STATUS:QUESTIONABLE:EVENT?”
ENTER 718;Question_evt_reg
PRINT Question_evt_reg

Transition Filter

The Transition Filter state is set using the “:PTRANSITION” and “:“NTRANSITION”
commands. The Transition Filter can be set to pass either positive transitions, negative
transitions or both.

NOTE The transition filter passes positive transitions by default. To turn this
off for the Questionable Data Transition Filter use:
OUTPUT 718;"STATUS:QUESTIONABLE:PTRANSITION 0~
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The default setting of the Transition Filter is to pass positive transitions only. To also pass
anegative transition on bit 9, that is detect clock gain, from the Condition register to the
Event register the command is as follows:

OUTPUT 718;“STATUS:QUESTIONABLE:NTRANSITION 512"

To reset the Transition Filter to pass only positive transitions at bit 9, the command is as
follows:

OUTPUT 718;“STATUS:QUESTIONABLE:NTRANSITION 0"

Questionable Data Event Enable Register

The Questionable Data Event Enable register acts as a mask on the Questionable Data
Event register. It is enabled by sending the command “:ENABLE”. The following
example allows one or more event bits in the Questionable Data Event register to set the
QUES summary bit in the status byte.

OUTPUT 718;“STATUS:QUESTIONABLE:ENABLE 512"

This enables bit 9, Clock Loss. Whenever a clock loss condition occurs in the condition
register the QUES summary bit (bit 3) is set in the Status Byte register.
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Operation Status Register Group

The Operation Status register isa 16-bit register group of which only 7 bitsare used. This
register group conforms to the SCPI register model and gives information about the
current operation the instrument is performing. The Operation Status register group is
defined as follows:

OPERATION OPERATION OPERATION OPERATION
STATUS CONDITION STATUS TRANSITION STATUS EVENT STATUS EVENT
REGISTER FILTER REGISTER ENABLE REGISTER
BITS BITS BITS BITS
0-2 0-2 0-2 0-2 \
NOT NOT NOT NOT
USED USED USED USED
BIT 3 §--ercaptured----|BIT 3 J------F—------ BIT3 |- G BIT 3
BIT 4 f--meas-----p----|BIT 4 |------»—------ BIT 4 |- L bbb BIT 4
BIT 8 f--BimERROR--p~---|BIT 8 f-----»—------ BIT 8 |----- - BIT 8
BIT 9 f--enoper---p---|BIT 9 fJ------®------- BIT 9 |- LG BIT 9
BIT 10 f--L7eXT ---»---[BIT 10} -----F»=------ BIT 10} P BIT_10
BIT 11 f--A6-----3 »---[BIT 11}-----%------ BIT 11} LG BIT 11
BIT 12 - -CEN------) »---[BIT_ 12}-----P=------ BIT 12f----- e BIT 12
13-15 13-15 13-15 13-15
NOT NOT NOT NOT
USED USED USED USED }

Figure 3-6

Operation Status Register Group

The bitsin the Operation Status register group are defined as follows:

b SUMMARY BIT

Table 3-6 Operation Status Register
Bit # Mnemonic Description Bit Value
0-2 These bits are not used
3 ERR CAPTURE Capturing error location 8
4 MEAS Measuring (Gating) 16
5-7 These bits are not used
8 ERR Bit Error has occurred 256
9 END End of repetitive measurement period 512
10 LOG Instrument is logging 1024
11 ALIG Aligning Clock and Data 2048
12 CENT Centering Clock and Data 4096
13-15 These bits are not used
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Interrogating the Condition and Event Registers

The Operation Status register group set is interrogated/programmed by the same method
as the Questionable Data Status register group, except the register group identifier is
changed. The following example gives the commands for interrogating the Condition and
Event registers.

Condition Register Query OUTPUT 718;“STATUS:OPERATION:CONDITION?”
Event Register Query OUTPUT 718;“STATUS:OPERATION:EVENT?”

Operation Status Transition Filter

The Operation Status register group Transition Filter value is set in the same way as the
Questionable Data Status register group that is, the “PTRANSITION” and
“NTRANSITION” commands.

A typical example would be as follows:
OUTPUT 718;*“STATUS:OPERATION:PTRANSITION 8”

This sets the Transition Filter to pass a positive transition from the Condition register at
bit 3.

NOTE The transition filter passes positive transitions by default. To turn this
off for the Operation Status Transition Filter use:
OUTPUT 718;“STATUS:OPERATION:PTRANSITION 0”

Operation Event Enable Register

The Operation Event Enable register is enabled by sending the SCPI command shown in
the example below. This allows one or more event bits in the Operation Status register to
set the OPER summary bit in the Status Byte register.

OUTPUT 718;“STATUS:OPERATION:ENABLE 512"

If bit 9 is set in the Operation Event Enable register and the END PERIOD bit in the
Operation Event register goes true, then the OPER bit is set in the Status Byte.
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Interrupt Programming and Using the Service Request

The method of interrogating the reporting registersisto read the register using SCPI status
commands. This method is perfectly adequate for most applications, however should you
wish to detect when a particular event occurs, this would require the register to be
continually polled. This problem is solved using interrupts.

Interrupts allow the instrument to interrupt the controller when a particular register has
changed. The controller can then suspend its present task, service the instrument and then
return to itsinitial task. It is more convenient and more efficient to get the instrument to
issue a service request (SRQ) when an event or condition occurs, rather than continually
poll the instrument.

The basic stepsinvolved in generating a service request (SRQ) are as follows:

« Decide which particular event in a given status register you wish to trigger the service
request.

» Set the Transition Filter to pass the chosen transition of that event.

« Set the Enable register from that register group to pass that event to set the summary bit
in the Status Byte register.

» Set the Status Byte Enable register to generate an SRQ on the chosen summary bit
being set.

The process is best explained by looking at an actual example. The following example
generates an SRQ from an event in the Operating Status group.

Generating a Service Request from the Operating Satus Register

The following example causes the error detector to generate a service request at the end of
a measurement period using bit 4 of the Operation Status. See Figure 3-7 on page 3-18.
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QUESTIONABLE QUESTIONABLE ~ QUESTIONABLE  QUESTIONABLE
DATA CONDITION  DATA TRANSITION DATAEVENT  DATA EVENT ENABLE
REGISTER FILTER REGISTER REGISTER

BIT 0 §---vOLT ------- BIT 0 f----- E R BIT 0 f----- L BIT 0 \

BITS BITS BITS BITS

1-8 1-8 1-8 1-8

NOT NOT NOT NOT

USED USED USED USED

BIT 9 |---CLOCK------~ BIT 9 |----- e BIT 9 |- G BIT 9 }

BIT 10 §---SYNC ------- BIT 10}----- E RREREE BIT 10}----- P-ooo BIT_10

BIT 11 ---UNAVAIL--- -~ BIT 11 }----- it BIT 11}----- e BIT 11

BIT 12|--- SYNC ------- BIT 12}----- »-o--e- BIT 12}----- »----- BIT 12

13-15 CYCLE 13-15 13-15 13-15

NOT NOT NOT NOT

USED USED USED usen |/
Figure 3-7 Service Request | llustration

NOTE

» SUMMARY
BIT

The SRQ enable bit, bit 6, of the Status Byte is the master status

summary bit and will automatically be set on the occurrence of a

service request.

The basic stepsinvolved in setting the instrument to generate this service request are as

follows:

Step 1 Set the Transition Filter to pass the chosen condition, either when it
istrue (positive) or when it is false (negative). The default value of
the Transition Filter isthat all positive (true) conditions are passed.

Step 2 Program the Operation Enable Event register to allow bit 4 in the
Event register to set the summary bit in the Status Byte register.

Step 3 Program the Service Request Enable register to generate a service

request when the Operation Status summary bit (OPER) isset in the

Status Byte register.

Trand ating these three steps into SCPI command lines it appears as follows:

Using an INTERUPT to determine when the Error Detector has completed an operation

(a DATA/CLOCK alignment in this example):

10CLS

20 Err-det=718

30 Escape=0

40 OUTPUT Err_det"STATUS:OPERATION:PTRANSITION 0~
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50 OUTPUT Err_det*STATUS:OPERATION:NTRANSITION 6144”
60 OUTPUT Err_det*STATUS:OPERATION:ENABLE 6144”
70 OUTPUT Err_det*SRE 128"

80 ENTER Err-det*"SENSE1:EYE:TCENter ON”

90 ON INTR 7 CALL Servroutine( Escape )

100 ENABLE INTR 7,2

110 REPEAT

120 PRINT “Data/Clock Aligning”

130 UNTIL Serv=1

140 PRINT “Data/Clock Aligned”

150 END

160 SUB Servroutine( Serv )

170 Serv=1

180 PRINT “Interrupt received”

190 SUBEND

Note that it is necessary to explicitly turn positive transitions OFF when you are setting up
the SRQ conditions (line 40). Lines 50 and 60 cause the STB bit 7 to be set only if bits 11
or 12 are set in the OPERATION register. When both these bits go low, the Data/Clock
alignment is completed and an SRQ is generated.

Use the interrupt occurrence to proceed to the next part of the program.

The time that bit 7 stays high for in the SRE register depends on how long the TCENter
command takes to execute and depends on initial parameter values (phase delay and data
rate for example). For a 228 PRBS @ 3 Gb/s, 0.5 volts pp, the time is about 10

seconds for TCEN on the unit tested.
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I ntroduction

This section explains some of the subtleties of transferring USER Patterns over HP-1B to
and from the HP 70843. A BASIC program exampleis used to illustrate these and hints
and tips are given for using other programming languages.

The program exampleis for separate HP 70843 Pattern Generators and Error Detectors
(Options UHG and UHH) but can be adapted for the HP 70843 Error Performance Ana-
lyzer (Option UHF).

Pattern Upload/Download Example

This program reads the User Pattern Label (line 100) from the Pattern Generator, then the
pattern length (line 110). It then uploads the pattern data into an Array (line 120) after
removing the Header information. The program then re-constructs the Header (line 130)
and sends it to the Error Detector before downloading the pattern data from the array
(line 140).

10 REAL Upatbitl en, Maxupat bi ts, Upat byt el en, Byt eno, Rowbyt eno
20 | NTEGER Bit sper byt e, Rowno, Ed, Pg
30 DI M Upat| abel $[ 14], Header $[ 10]
40 CLEAR SCREEN
50 Ed=717
60 Pg=718
70 Bitsperbyte=8
80 | NTEGER Upat (720, 720)
90 !
100 GOSUB Readupat | abel
110 GOSUB Readupat | engt h
120 GOSUB U oadupat
130 @GOSUB Makebl ockhdr
140 GOSUB Dl oadupat
150 STOP
160 Readupat | abel :!
170 OUTPUT Pg;"SOURCE1:PATT:UPATO:LABEL?”"
180 'WAIT 2
190 ENTER Pg;Upatlabel$
200  DISP Upatlabel$
210 WAIT1
220 RETURN
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230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
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!
Readupat | engt h: !
OUTPUT Pg;*SOURCEL:PATT:UPATO:LENGTH?"
ENTER Pg;Upatbitlen
DISP Upatbitlen
WAIT 1
RETURN
!
Uloadupat: !
OUTPUT Pg;“SOURCEL:PATT:FORMAT PACK, "&VAL$(Bitsperbyte)
OUTPUT Pg;“SOURCEL:PATT:UPATO:DATA?"
ENTER Pg USING “#,A,D";Line$,Nooflendigits
Upatbytelen=0
FOR Lendig=1 TO Nooflendigits
ENTER Pg USING “#,D”;Num
Upatbytelen=10*Upatbytelen+Num
NEXT Lendig
DISP “no of upat data block bytes = ";Upatbytelen
Rowno=0
Rowbyteno=0
FOR Byteno=0 TO Upatbytelen-1
ENTER Pg USING “#,B";Upat(Rowno,Rowbyteno)
IF (Rowbyteno>=SQRT(Upatbytelen)) THEN
Rowno=Rowno+1

Rowbyteno=0

DISP “Uploaded”;INT(100*(Rowno/SQRT (Upatbytelen)));* % of pattern”

ELSE
Rowbyteno=Rowbyteno+1
END IF
NEXT Byteno
DISP “Uploaded Pattern”
RETURN
Makeblockhdr: !
Header$="#"&VAL$(LEN(VAL$(Upatbytelen)))&VAL$(Upatbytelen)
RETURN
Dloadupat: !
OUTPUT Ed;"SENSE1:PATT:UPATO:LABEL "&Upatlabel$
OUTPUT Ed;“SENSE1:PATT:UPATO:USE STR”"
OUTPUT Ed;"SENSE1:PATT:UPATO:LENGTH "&VAL$(Upatbitlen)
OUTPUT Ed;*SENSE1:PATT:FORMAT PACK, "&VAL$(Bitsperbyte)
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630 OUTPUT Ed USING “#,K";"SENSEL1:PATT:UPATO:DATA "&Header$

640
650
660
670
680
690
700
710
720
730
740
750
760
770
780

Rowno=0
Rowbyteno=0
FOR Byteno=0 TO Upatbytelen-1
OUTPUT Ed USING “#,B”;Upat(Rowno,Rowbyteno)
IF (Rowbyteno>=SQRT (Upatbytelen)) THEN
Rowno=Rowno+1
Rowbyteno=0
DISP “Downloaded”;INT(100*(Rowno/SQRT (Upatbytelen)));“% of pattern”
ELSE
Rowbyteno=Rowbyteno+1
END IF
NEXT Byteno
DISP “Pattern Downloaded to Error Detector”
RETURN
END

Some General Hints

1. Seepages 5-3 to 5-10 of this Programming Manual (71600-90011). These explain the
commands and data formatting used for transferring patterns to and from the Pattern
Generator and Error Detector.

2. Pattern DATA is stored in binary NOT ASCII in the Pattern Generator and Error
Detector.

3. The uploaded (and downloaded) pattern includes a Header string as follows:
#ABBBDDDD..., where:

#isthe ASCII character which defines the start of the Header.

A isaninteger (in the range 1 to 9) whose value is the number of B characters.
BBB isthe value of the pattern length in bits.

DDD... isthe BINARY data of the pattern.

So an uploaded (downloaded) pattern 32768 bits long would look like:
#532768DDDDDD...

4. When uploading patterns from UPATO (the edit buffer in the PG or ED), the data
should be read into an Array. Seelines 440 to 470 in the IBASIC example, specificaly
line 440.

NOTE

A two-dimensiona array isusedin thisexample, thismakesdisplaying
the data easier. Also in some programming languages/computersit
may be necessary to use more than one dimension due to pattern size
(up to 8 Mbits or IMbytes) due to memory limitations.

5. PACK 8 format saves memory and is quicker to |oad/save.
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6. Noticethe way the header string is ENTERed during pattern Upload in lines 330 to 390
of the example. The ENTER USING “#,D” construct reads only the first two characters
in the pattern string (# and A, see 3 above) and the program assigns the “A” to a pattern
length variable (line 380).
The FOR NEXT loop in lines 460 to 490 then ENTERSs the pattern length digits and
converts them to a value for pattern length.

7. The BINARY Pattern DATA is loaded into the Upat () array in lines 410 to 530.

8. The header string must be constructed before downloading a pattern (line 550 of the
example). This is sent in line 630.

9. Pattern DATA is sent in the FOR NEXT loop in lines 640 to 760. The OUTPUT
USING “#,B” construct in line 670 allows data to be sent to the Error Detector (or
Pattern Generator) one byte at a time.

Here are tips for other coding languages:

Visual Basic

Here is an excerpt from a Visual Basic Program:

For j = 1 To 32768
Word$ = Wrd$ + Chr$(btx(j))
Next j

Call Send(det%, “PATT:FORM PACK,1” & Chr$(10)) Call Send(det%, “PATT:UPATO0 32768
& Chr$(10))

Call Send(det%, “PATT:UPATO:DATA #532768” & Word$ & Chr$(10))

This example iswith Visual Basic 4 where the binary is obtained by using Chré& (0) or
Chr$(2) function.

L abview
This can be used for both data FORMAT packing types (1 bit per byte and 8 bits per byte).
The trick for Labview is to use the “Flatten to String” command.

1. Make the command and Header string.

2. For packed data (8 bits per byte), create an array (Integer8 type) formatted as binary or
hex (8 binary digits or 2 hex digits per array position).

3. For unpacked data (1 bit per byte), create an array of binary 1s and 0s.

4. Use “Flatten to String” repeatedly and concatenate each of these to form a train of
bytes. Concatenate this with the header created in step 1 above.
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Pattern Configuration

In an instrument containing pattern generator and error detector modules the pattern
configuration in the generator and detector is coupled and hence need only be configured
once using either the SOURCEL:PATT or SENSE1:PATT commands. In generator only
instruments the SOURCEL:PATT form must always be used while in detector only
instruments the SENSEL:PATT form is mandatory.

This coupling of the pattern configuration includes configuration of aternating user
patterns although the detector will always use pattern B as the reference for comparison to
the incoming data.

The coupling does not apply in 2 functional groups; control of the generator’s switching
between pattern A and pattern B of an alternating user pattern (configured with the
SOURCEL:PATT:APCH commands) and control of the generator’s error addition
functions (via the SOURCEL:PATT:EADD commands).

In all other cases, within the provisos of the preceding paragraphs, the SOURCE1 and
SENSEL1 root keywords may be used interchangeably when controlling the instrument’s
pattern configuration.

[SOURCce[1]:]PAT Tern[:SEL ect] <character data>

This node defines the type of pattern being generated. The <character data> is one of:

PRBS<n> <n>=7,10,15,23 or 31

ZSUBst i t ut <n><n>=7,10,11, or 13

MDENsi t y<n> <n>=7,10,11, or 13

UPATt er n<n> <n> 0,1,2,3,4,5,6,7,8,9,10,11, or 12

ZSUBstitut is a contraction of the phragero SUBstitution and is used for defining
patterns in which a block of bits is replaced by a block of zeros.

MDEN:Ssity is a contraction of the phraddark DENsity and is used for defining a pattern
in which the density of marks may be set by the user.

UPATtern<n> is a contraction of the phraSkser PATtern and is used to define the
contents of a pattern store. The value <n> must be in the range 0 through 12.

The commands under this node affect the storage of information as defined as follows:
<n>=0 Current pattern

<n>=1thru4 Non-volatile RAM storage
<n>=5thru12 Disk storage
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Note that if auser pattern is selected and the [:SELECT]? command is used, then the
response is “UPAT”. The particular value of <n>, indicating the NV-RAM or disk store
from which the pattern originated, is not present.

The* RST selection is PRBS23.

[SOURCce[1]:]PAT Tern:ZSUBstitut[:ZRUN] <numeric value>

This is a contraction of the phragero RUN, and is the length, in bits, of the longest run

of zeros in the pattern. The zeros that are added for the Zero Substitution function replace
the bits that immediately follow this longest run of zeros and the length of the overall
block of zeros is the value set by #iRUN command. The range of values is:

M N mum The length of the longest run of zerosin the unmodified pattern.
(eg for a pattern thisvalueis7.)
MAXI mum The length of the pattern minus one.

The* RST selection is 13.

[SOURCce[1]:]PATTern:MDENSity [:DENSity] <numeric value>

Sets the density of marks in the output pattern. The mark density may be varied in eighths,
from one to seven eighths, (but excluding three eighths and five eighths).

The* RST selection is four eighths.

[SOURCce[1]:]JPAT Tern:UPATtern<n> [:LENGth] <numeric value>

This command sets the length of the pattern that is to be generated. When an alternate
user-defined pattern is selected, the :LENGth refers to each half of the pattern. The pattern
length has the following constraints:

1 bit 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 512 kbits in 16-bit steps,
512 kbits to 1 Mbits in 32-bit steps,
1 Mbit to 2 Mbits in 64-bit steps,

2 Mbits to 4 Mbits in 128-bit steps,

4 Mbits to 8 Mbits in 256-bit steps

The* RST command leaves this selection unchanged.

©CoNOO~WNE

NOTE Accessing large patterns can take several minutes. Control programs
must be prepared for 1/0O time outs of this order.
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[SOURCce1]:]PAT Tern: UPATtern<n>:L ABel <string>

Defines acharacter string of up to 14 characters that is associated with the pattern. Thisis
to make it easy for the user to comprehend the purpose of the particular pattern without
having to refer to alookup table.

The character data values of MINimum, MAXimum and DEFault are not defined for the
|abel.

The* RST command leaves this selection unchanged.

[SOURCce[1]:]PAT Tern: UPATtern<n>:USE STRaight|APATtern

Defines the use of a user-defined pattern. When STRaight is selected the whole of the

pattern is repeatedly output. When APATtern is selected the pattern is considered to be
composed of two halves. The “APCHange” command controls how these two halves are
output.

The “USE” command also resets the length of selected pattern store to one.

For user-patterns used in t8€Raight mode, the recommended sequence of issuing
commands is:

SOURcel:PATTern:UPATtern<n>:USE STRaight
SOURcel:PATTern:UPATtern<n>[.LENGth] <numeric value>
SOURCcel:PATTern:UPATtern<n>:DATA <block data>
SOURce3:TRIGger:UPATtern<n> <numeric value>

For user-patterns used in the APATtern mode, the recommended sequence of issuing
commands is:

SOURcel:PATTern:UPATtern<n>:USE APATtern
SOURcel:PATTern:UPATtern<n>[:LENGth] <numeric value>
SOURcel:PATTern:UPATtern<n>:DATA A,<block data>
SOURcel:PATTern:UPATtern<n>:DATA B,<block data>
SOURCce3: TRIGger:UPATtern<n> ABCHange|SOPattern

The* RST command leaves this selection unchanged.
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[SOURCce[1]:]JPATTern:UPATtern <n>:DATA [A|B,] <block data>

Sets the bits of the pattern. The bits are sent as an arbitrary block diagram data element.
The data may be sent 1 bit/byte or 8 bits/byte, under the control of the
SOURCcel:PATT:FORMAT[:DATA] command. If 1 bit/byte is selected numeric values of
either binary 1 or binary 0 only are allowed. If 8 bits/byte is selected the left-most bit of
the first byte received formsthe first bit of the pattern.

If “SOURCcel:PATT:UPAT<n>:USE APATtern” is selected, then the first parameter
indicates which half pattern is to receive the data. If “SOURcel:PATT:UPAT<n>:USE
STRaight” is selected, either “A” or no first parameter are acceptable.

The length of the <block data> embedded in the header refers always to the length in bytes
irrespective of the current setting of the [:DATA] PACKed, <numeric value> command.

The character data values of MINimum, MAXimum and DEFault are not defined for the
data.

To be consistent with the behavior of the pattern editor, more bits may be sent than are
specified by the “LENGth” command, in which case the extra bits will be ignored and will
not appear as part of the pattern. If the pattern length is subsequently extended the extra
bits are filled with zeros. If fewer bits than specified by the “LENGth” command are sent,
then the bits in the store beyond the length sent remain unchanged.

The pattern stores 1 through 4 have an overall length of 8192 bits, and pattern store 0 and
5 through 12 have an overall length of 4,194,304 bits.

The following rules apply:

1. If ‘PATTern:FORMat PACKed,1’ is selected and data is sent with the
“UPATtern:DATA command, then:
block length = pattern length

2. If ‘PATTern:FORMat PACKed,1’ is selected and data is sent with the
““UPATtern:IDATa’ command, then:
block length = number of relevant bits in block
(start bit + block size) <= pattern length
block size >=1

3. If ‘PATTern:FORMat PACKed, 8’ is selected and data is sent with the
“UPATtern:DATA command, then:
block size =((pattern lengthl) DIV 8) + 1

4. If ‘PATTern:FORMat PACKed,8’ is selected and data is sent with the
““UPATtern:IDATa’ command, then:
block size = ((number of relevant bits in bloeld) DIV 8) + 1
(start bit + block size) = ((pattern lengttl) DIV 8 + 1) * 8
block size >=1
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An arbitrary block program data element is a method of sending large quantities of data
from a controller to an instrument. It comesin two forms; an indefinite length format
when the length of the transmission is not known, and a definite length format when the
length is known. In the application here, the definite length format is used.

A definite length arbitrary block program data element is composed of two parts; aheader
and the dataitself. The header is made up from three parts:

1. Thefirst part isthe ASCII character #.

2. The second part isasingle non-zero ASCI|I digit. The magnitude of thisdigit equalsthe
number of digitsin the third part of the header.

3. Thethird part is composed of between 1 and 9 ASCII digits. The value of these digits
taken together as a decimal integer equal the number of 8-bit data bytes which follow.

The data part is composed of a number of 8-bit data bytes.

As an example, if auser-pattern of length 7986 bitsis to be set up, then the header would
be #47986.

The* RST command leaves this selection unchanged.

[SOURCce[1]:]JPAT Tern:UPATtern<n>:IDATa [A|B,] <start_bit>,
<length_in_bits>,<block_data>

This command is similar to the :DATA command. The header is short for Incremental
Data and the command is used to download just part of a user-defined pattern.

If “SOURCcel:PATT:UPAT<n>:USE APATtern” is selected, then the first parameter
indicates which half pattern is to receive the data. If “SOURcel:PATT:UPAT<n>USE
STRaight” is selected, either “A” or no first parameter are acceptable.

The length of the <block data> embedded in the header refers always to the length of the
data in bytes.

The first parameter defines the starting position within the overall pattern of the first bit of
the transmitted pattern. The first bit is counted as bit zero. The second parameter defines
how many bits are to be transmitted and the third parameter provides the data itself.

The query form of the command is of the format “:IDATa? <start bit>,<length in bits>".
The second parameter defines the length (in bits) of the data block to be output.

[SOURCce[1]:]PAT Tern: UPATtern<n>:L MODified? <string>

This query only command returns the date and time a user pattern was last modified.
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Example 1 - Use of the :DATA command

Set user-defined pattern store 5 to alength of 9 bits. Let the new databitsbe 1,0, 0, 1, 1,
0.1, 1, 1 (binary). Then query the contents of this pattern store.

byt e.

digits to follow form ng the

Met hod 1: using data packed 1 bit per
PATT: FORM PACK, 1
PATT: UPATS 9
PATT: UPATS: DATA  #19<dat a>
wher e
0 = the start of the header
1 = the nunber of decina
| ength
9 =the length of the data bl ock that follows

<data> = 9 data bytes containing binary 00000001

PATT: UPATS: DATA?

woul d return

wher e
#
1

#19<dat a>

the start of the header
t he nunber of decinmm

| ength

9
<dat a>

00000000
00000000
00000001
00000001
00000000
00000001
00000001
00000001

digits to follow form ng the

the length of the data block that follows
9 data bytes containing binary 00000001

00000000
00000000
00000001
00000001
00000000
00000001
00000001
00000001
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Met hod 2: using data packed 8 bits per byte.

PATT: FORM PACK, 8

PATT: UPATS 9

PATT: UPATS: DATA #l12<dat a>

wher e

# = the start of the header

1 = the nunber of decimal digits to follow form ng the
| ength

2 = the length of the data block that follows

<data) = 2 data bytes containing binary 10011011 and
[ XXXXXXX

PATT: UPATS: DATA?

woul d return *12<dat a>

wher e

* = the start of the header

1 = the nunber of decimal digits to follow form ng the
| ength

2 = the length of the data bl ock that follows

<data> = 2 data bytes containing binary 10011011 and
10000000
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Pattern Configuration

Update 9 bits of store number 5 starting at bit 3. Let the new databitsbe 1,0, 0, 1, 1, 0, 1,

1, 1 (binary). Then query these 9 bits.

Met hod 1:

PATT: FORM
PATT: UPATS: | DAT
wher e
3 =the start bit
9 = the nunber of bits
# = the
1 =the
| ength
9 =

<dat a>

PATT: UPAT5: | DAT? 3,9
#19<dat a>

usi ng data packed 1 bit per

start of the header
nunber of deci nal

3,9, #19<dat a>

byt e.

digits to follow formng the

the length of the data block that follows

9 data bytes containing binary 00000001

woul d return

wher e
#
1

the start of the header
t he nunber of decimm

| ength

9
<dat a>

00000000
00000000
00000001
00000001
00000000
00000001
00000001
00000001

digits to follow formng the

the length of the data block that follows

9 data bytes containing binary 00000001

00000000
00000000
00000001
00000001
00000000
00000001
00000001
00000001
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Met hod 2: using data packed 8 bits per byte.

PATT: FORM PACK, 8
PATT: UPATS: | DAT 3.9, #12<dat a>

=
@D
-
@D

the start bit

t he nunber of bits

the start of the header

t he nunber of decimal digits to follow formng the
| engt h

2 =the length of the data bl ock that follows

<data> = 2 data bytes containing binary 10011011 and

[ XXXXXXX

R H#H O Ww

PATT: UPATS: | DAT? 3,9

woul d return #l12<dat a>

wher e

# = the start of the header

1 = the nunber of decimal digits to follow form ng the
| engt h

2 = the length of the data block that follows

<data> = 2 data bytes containing binary 10011011 and
10000000

[SOURCce[1]:]PAT Tern:FORMat[:DATA] PACK ed,<numeric value>

This command controls the format of datatransfer for the
SOURCEL:PATTern:UPATtern<n>:DATA and
SOURCEL:PAT Tern:UPATtern<n>:|DATa commands.

It specifies the number of bits within each byte of the <block data> parameter used with
those commands. The First parameter must be PACKed. The <numeric value> parameter
may be set to either 1 or 8.

The* RST selection is “PACKed,1".
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Control of User Pattern A to B Changeover in the Generator

APCHange is a contraction of the phrase alternate pattern change and is used to control
how user-defined patterns are output when set to be used as alternate patterns.

[SOURCce[1]:]PAT Tern:APCHange: SOURce EXTernal|INTer nal

This command control the source of control for the alternate pattern output. When
EXTernal is selected the pattern is controlled by the rear-panel Auxiliary Input socket.
When INTernal is selected the pattern is controlled by the user, either from the front-panel
or from HP-IB using other commands from within this group.

The* RST selection is “EXTernal”.

[SOURCce[1]:]PAT Tern:APCHange:M ODE ALTernate] ONEShot

This command controls the mode of operation of the alternate pattern output. If
ALTernate is selected and the source is set to EXTernal, then the polarity of the signal at
the Auxiliary Input socket governs which half of the pattern is output. If the source is set
to INTernal, then the :APCHange:SELect command control which half of the pattern is
output.

If the MODE is set to ONEShot and the source is set to EXTernal, then a single insertion
of a number of instances of half B of the pattern is output for each rising edge of the
Auxiliary Input. If the source is set to INTernal, then the :APCHange:IBHalf command is
used to insert one instance of half B of the pattern. The number of half B instances is equal
to the smallest integral multiple of the pattern length that divides exactly by 256.

The* RST selection is “ALTernate”.

[SOURCce[1]:]PAT Tern:APCHange: SEL ect AHAL fIBHALf

This command controls whether half A or half B of the alternate pattern is output. It is
valid only when :APCHange:SOURce is set to INTernal and :APCHange:MODE is set to
ALTernate.

The* RST selection is “AHALT".

[SOURCce[1]):]PATTern:APCHange:BHalf ONCE:

This command is short fonsert B Half. It causes the single insertion of a number of
instances of half B of the alternate pattern to be inserted. It is valid only when
:APCHange:SOURCce is set to INTernal and :APCHange:MODE is set to ONSHot. It is an
event command, and as such has no query form. The number of half ‘B’ insertions is equal
to the smallest integral multiple of the pattern length that divides exactly by 256.
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Error Addition in the Pattern Generator

[SOURCce[1]:]PAT Tern:EADDition ONCE|<boolean>

Thisisacontraction of the phrase: Error ADDition and is used to control the addition of
errors into the generated pattern. The parameter ONCE causes a single bit error to be
added to the pattern. It also turns off the constant rate error addition.

A boolean parameter enables/disables the addition of errors at afixed rate.
The* RST selection is OFF.

[SOURCce[1]:]PAT Tern:EADDition: SOURce EXTernal|FI Xed

This command controls the source of injected errors. When set to EXTernal (and
:EADDition[:STATe] is ON), each pulse at the External Errors socket causes an error to
be added to the data stream. When set to FIXed (and :EADDition[:STATe] is ON),
repetitive errors are internally added to the data stream. The rate of error addition is
controlled by the :EADDition:RATE command.

The* RST selection is “FIXed".

[SOURCce[1]:]JPAT Tern:EADDition:RATE <numeric value>:

This command controls the rate of internal, fixed error addition. Values betwe8rahf
1E-9 in decade steps are permitted.
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User Pattern Disk Operations

This subsystem is used for controlling the floppy disk used as mass memory with the
instrument. It is recommended that a floppy disk is reserved for sole use by the
HP 70843A.

MMEMory:INITialize
The INITialize command is used to initialize the floppy disk mass storage medium.

This command is an event and has no * RST condition.

MMEMory:DEL ete <file name>

The DEL ete command removes afile from the floppy disk. The <file name> parameter
specifiesthe file name to be removed. It is a string parameter. File names are
‘HPPATxx.DAT’, where xx ranges from 05 through 12. For example to delete disk
pattern 7. the command would be “MMEM:DEL ‘HPPAT 07.DAT".

This command is an event and has'RST condition or query form.

MMEMory:CATalog? <NR3><NR3> { <fileentry>}

The CATalog? command is query-only and returns information on the current contents
and state of the floppy disk. Upon a CATalog? query, the instrument reads the floppy disk
and returns its directory information. The information returned is composed of two
numeric parameters followed by as many strings as there are files in the directory list. The
first parameter indicates the total amount of storage currently used in bytes. The second
parameter indicates the total amount of storage available, also in bytes. The <file entry> is
a string. Each <file entry> indicates the name, type and size of one file in the directory list:

<file name> <file type> <file size>

The <file size> is returned in bytes. The number of <file entry> items that is returned is
limited to eight.

MMEMory:MPResent? <boolean>

This command is short fdiledia Present. It returns a boolean indicating whether a floppy
disk is present.
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MMEMory:CPDisk <NR1>

The mnemonic CPDisk is short for Copy Pattern to Disk. The parameter provides the
destination store number, and must be between 5 and 12 inclusive.

MMEMory:1CPDisk <NR1>AHALf|IBHALf,<NR1><NR1>

The mnemonic ICPDisk is short for Incremental Copy Pattern to Disk. It is used to copy
just aportion of the current edit buffer to disk. If used on aternate patterns then the pattern
half needs to be specified. The four parameters are:

Parameter No. 1: The destination store number, between 5 and 12.

Parameter No. 2: The pattern half;
For astraight pattern=0
For an alternate pattern half A or half B.

Parameter No. 3: Thefirst bit of the block to copy to disk.
Parameter No. 4: The last bit of the block to copy to disk.
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Pattern Generator DATA OUT

In this section the SOURCEL:VOLT and OUTPUT1 commands control the electrical
levels at the DATA OUT port. Refer to the next section on page 5-17 for
SOURCE10:VOLT and OUTPUT10 commands which provide the corresponding
controls, where independently available, for the DATA OUT port.

NOTE See Handling Coupled Parameters, page 2-11.

[SOURCce[1]:]VOLTage:LEVE][:IMMediate][: AMPLitude] <numeric
value>

Sets the peak to peak value of the data signal, in units of Volts.
The* RST selection is 500 mV.

[SOURCce[1]:]VOLTage:LEVel][:IMMediate]:HIGH <numeric value>
Thisis used to set the dc high output level, in units of Volts.
The* RST selectionisO V.

[SOURCce[1]:]VOLTage: AT Tenuation <numeric value>

Specifies, in decibels, the value of external attenuation on the output. This causes the
entered/displayed values to be modified so as to reflect the value of the output on the far
side of the attenuator.

The* RST selection is 0 dB.

[SOURCce[1]:]VOLTage:ECL

Sets the output AMPLitude and HIGH values to those used for the ECL family. Thereis
no query form of this command.

OUTPut1[:STATe] <boolean>
This node controls the data output. When OFF, the output issetto 0 V.
The* RST selection is ON.
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OUTPutl1:COUPIling AC|DC
Sets the data output coupling to ac or dc.

The* RST selectionis0V dc.

OUTPutl:POLarity NORMal|INVerted
Sets the polarity of the data output.

The* RST selectionisNORMaAl.

OUTPutl:DEL ay <numeric value>

Sets the delay of the active edge of the clock output relative to the data output. The units
are seconds. The value is rounded to the nearest one picosecond.

The* RST selection is 0 ps.

OUTPutl: TERMination <numeric value>
Enables the data termination level to be selected as 0 Volts or —2 Volts.
The* RST selectionisO V.
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Pattern Generator DATA OUT (inverted)

In this section the SOURCE10:VOLT and OUTPUT 10 commands control the electrical
levels at the DATA OUT port. Refer to the previous section on page 5-15 for
SOURCEL:VOLT and OUTPUT1 commands which provide the controls for the

DATA OUT port.

NOTE See Handling Coupled Parameters, page 2-11.

SOURCcel0:VOLTage:LEVE][:IMMediate][AMPLitude] <numeric
value>

Sets the peak to peak value of the data signal, in units of Volts.
This command is allowed only when tracking is disabled.
The* RST selection is 500 mV.

SOURCcel0:VOLTage [:LEVd][:IMMediate]:HIGH <numeric value>
Thisis used to set the dc high output level, in units of Volts.

This command is allowed only when tracking is disabled.

The* RST selectionisO V.

SOURCcel0:VOLTage: TRACK <boolean>
Enables the Data, Data Outputs to operate independently or track together.
The* RST selection is ON.

OUTputl0 [:STATE] <boolean>
This node controls the data output. When OFF, the output isset to O V.
The* RST selection is ON.
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Pattern Generator CLOCK OUT

In this section the SOURCE2:VOLT and OUTPUT2 commands control the electrical
levels at the CLOCK OUT port. Refer to the next section on page 5-19 for
SOURCE11:VOLT commands which provide the corresponding controls, where
independently available, for the CLOCK OUT port.

NOTE See Handling Coupled Parameters, page 2-11.

SOURce2: FREQuency[:CWI:FIXed]? <numeric value>

Queries the bit rate of the measured clock frequency at the input of the Pattern Generator.
Superseded by SENSe6:FREQuency [:CWI:FIXed]? Retained only for backwards
compatibility with HP 71600B systems.

SOURce2:VOLTage[:LEVd][:IMMediate][:AMPLitude] <numeric
value>

Sets the peak to peak value of the clock signal, in units of Volts.
The* RST selection is 500 mV.

SOURCce2:VOLTageLEVd][:IMMediate]:HIGH <numeric value>
Thisis used to set the dc high output level, in units of Volts.
The* RST selection is 250 mV.

SOURce2:VOLTage: AT Tenuation <numeric value>

Specifies, in decibels, the value of external attenuation on the output. This causes the
entered/displayed values to be modified so as to reflect the value of the output on the far
side of the attenuator.

The* RST selection is 0 dB.

SOURCce2VOLTage:ECL

Sets the output “AMPLitude” and “HIGH” values to those used for the ECL family. There
is no query form for this command.
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OUTPut2: TERMination <numeric value>

Enables the clock termination level to be selected as 0 Volts or —2 Volts.
See Handling Coupled Parameters, page 2-11.

The* RST selectionisO V.

OUTPut2:COUPling AC|DC
Permits the clock output coupling to be set to ac or dc.

The* RST selectionisdc O V.

Pattern Generator CLOCK OUT (inverted)

In this section the SOURCEL1:VOLT commands control the electrical levels at the
CLOCK OUT port. Refer to the previous section on page 5-18 for SOURCE11:VOLT and
OUTPUT11 commands which provide the controls for the CLOCK OUT port.

NOTE See Handling Coupled Parameters, page 2-11.

SOURcell:VOLTage:LEVe][:IMMediate][:AMPL itude] <numeric
value>

Sets the peak to peak value of the clock output, in units of Volts.
This command is allowed only when tracking is disabled.
The* RST selection is 500 mV.

SOURCcell:VOLTage:LEVE][:IMMediate]:HIGH <numeric value>
Thisis used to set the dc high output level, in units of Volts.

This command is allowed only when tracking is disabled.

The* RST selectionisO V.

SOURCcell:VOLTage: TRACK <boolean>
Enables the Clock, Clock Outputs to operate independently or track together.

The* RST selection is ON.
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Pattern Generator PARALLEL DATA OUTPUTS

In this section the SOURCE4:VOLT and OUTPUT4 commands control the electrical
levels at the subrate PARALLEL DATA OUTPUT ports. Refer to the next section on
page 5-21 for SOURCES:VOLT and OUTPUT5 commands which provide the controls
for the SUBRATE CLOCK OUT port.

NOTE See Handling Coupled Parameters, page 2-11.

SOURce4:VOLTage:LEVd][:IMMediate][:AMPLitude] <numeric
value>

Sets the peak to peak value of the of the subrate data signal, in units of volts.
The* RST selection is 500 mV.

SOURce4:VOLTage[:LEVel] [:IMMediate]:HIGH <numeric value>
Thisis used to set the dc high output level, in units of volts.
The* RST selectionisO V.

SOURce4:VOLTage ECL

Sets the output AMPLitude and HIGH values to those used for the ECL family. Thereis
no query form for this command.

OUTPut4: TERMination <numeric value>
Permits the subrate data output termination to be set to 0 Volts or —2 Volts.
The* RST selectionisO V.

OUTPut4:COUPIling AC|DC

Permits the subrate data output coupling to be set to ac or dc.
The* RST selectionisOV dc.
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Pattern Generator SUBRATE CLOCK OUT

In this section the SOURCES:VOLT and OUTPUT5 commands control the electrical
levels at the SUBRATE CLOCK OUT port. Refer to the previous section on page 5-20 for
SOURCE4:VOLT and OUTPUT4 commands which control the subrate PARALLEL
DATA OUTPUT ports.

NOTE See Handling Coupled Parameters, page 2-11.

SOURCce5:VOLTage:LEVe][:IMMediate][:AMPLitude] <numeric
value>

Sets the peak to peak value of the subrate clock, in units of volts.
The* RST selection is 500 mV.

SOURCce5:VOLTage:LEVd][:IMMediate]:HIGH <numeric value>
Thisis used to set the dc high output level, in units of volts.

The* RST selectionisO V.

SOURCce5:VOLTage ECL

Sets the output AMPLitude and HIGH values to those used for the ECL family. Thereis
no query form for this command.

OUTPut5: TERMination <numeric value>
Permits the subrate clock output termination level tobesettoOV or -2 V.
The* RST selectionisO V.

OUTPut5:COUPIling AC|DC
Sets the subrate clock coupling to ac or dc.
The* RST selectionisdc O V.
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Pattern Generator TRIGGER OUTPUT

The SOURCce3. TRIGger commands control the attributes of the pattern generator’s
TRIGGER OUTPUT port.

SOURCce3: TRIGger[:MODeg] PAT Tern|DCL ock
Thisnodeisfor specifying the mode of the trigger output. The possible modes are:

Pattern The trigger pulseis output coincident with the occurrence, in the
data output stream, of a particular pattern of bits.

Di vi ded O ockThetrigger pulseissimply the input data clock divided by a fixed
value.

The* RST selection is PATTern.

SOURCce3: TRIGger:DCDRatio <NR1>

Thisisacontraction of the phrase divided clock division ratio. It permits the ratio between
frequency of the clock and the frequency of repetition of the trigger to be set up. Values of
8 and 32 are permitted.

The* RST selection is 8.

SOURce3: TRIGger:CTDRatio? <NR3>

The command is short for Clock to Trigger Division ratio. It gives the ratio between the
frequency of the clock output and the frequency of the pulses on the trigger output for the
currently selected pattern.

If alternate patterns are selected and the trigger is set to occur on input, then no division
ratio is available and this command responds with Not-A-Number (NAN, 9.91 x E+37).

SOURce3: TRIGger:PRBS<n> <NRf>{,<NRf>}

This command sets the pattern, the occurrence of which causes atrigger pulse to be
output. The number n must one of 7, 10, 15, 23 or 31. The number of parameters depends
on the pattern length, and is the minimum that can define a unique place in the overall
pattern, for example a pattern of length 2"-1 the number of parametersis n. The parameter
values are either 1 or 0. An all-ones pattern is disallowed.

The* RST selectionisALL ZEROS for n = 1 through 4.
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SOURce3: TRIGger:ZSUB<n> <numeric value>

This command selects the position within the PRBS at which the trigger pulseisto be
output whenever a Zero Substitution PRBS is selected. The number ‘n’ must be one of 7,
10, 11 and 13. The parameter must be in the range 0 through (pattern-léhgth

The* RST selection is O forn =7, 10, 11 and 13.

SOURCce3: TRIGger:MDEN<n> <numeric value>

This command selects the position within the PRBS at which the trigger pulse is to be
output whenever a Mark Density PRBS is selected. The number ‘n’ must be one of 7, 10,
11 and 13. The parameter must be in the range 0 through (patternden)gth

The* RST selection is O for n = 7,10,11 and 13.

SOURce3: TRIGger:UPAT<n> <numeric value>

This command selects the position within the PRBS at which the trigger pulse is to be
output whenever a Zero Substitution PRBS is selected. The number ‘n’ must be in the
range 0 through 12. The parameter must be in the range 0 through (patterr lEngth

The commands under this node affect the storage of information as defined in the
following table:

<n>=0 Current pattern
<n>=1thru4 Non-volatile RAM storage
<n>=5thru 12 Disk storage

The* RST selection is 0 for n = 0 through 4.

SOURce3: TRIGger:APATtern<n> ABCHange|SOPattern

This command control the trigger output when an alternate pattern is selected for output. If
SOPattern (short for Start Of Pattern) is selected, then a trigger pulse is output at the start
of the pattern. If ABCHange (short for A-B CHange) is selected, then the trigger output
changes as the alternate halves change.

The commands under this node affect the storage of information as defined in the table
below:

<n>=0 Current pattern
<n>=1thru4 Non-volatile RAM storage
<n>=5thru 12 Disk storage

The* RST selection is ABCHange.
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Pattern Generator CLOCK IN

The SENSEG6 query commands indicate the status of the pattern generator’s CLOCK IN
port.

SENSe6:FREOuency [:CW|:FI Xed]?
Returns the frequency of the clock signal at the pattern generator clock input port.

SENSe6:BANDswitch?

The response to “SENSe6:BANDswitch?” is an integer in the range 0...3 indicating the
frequency band configured by the pattern generator.

The response should be interpreted within the controller to mean:

0 a through (non-band limited) clock path is configured due to the measured
input frequency being out of range or unstable. In this configuration no
user adjustment of the clock to data delay is available.

1 the configured clock path has a 0.1 GHz to 3.1 GHz pass band.
2 the configured clock path has a 2.9 GHz to 6.1 GHz pass band.
3 the configured clock path has a 5.9 GHz to 13.1 GHz pass band.

Whenever the HP 71612 is to be used at a number of frequencies, the functions embodied
in the BASIC language example givenGlock Stabilization on page 9-2 should be
employed.
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Slaved MM S Clock Source

The SOURce9 commands control the setup of the frequency and electrical characteristics
of the signal at the clock output port of aslaved MMS Signal Generator.

SOURCce9:IDN? <string>
Returns an identification string for the slaved MMS Signal Generator.

SOURCce9: FREQuency
SOURce9: FREQuency [: CW FI Xed] <nuneric val ue>

Any of the three forms defined by the command syntax above may be used to configure
the signal generator frequency.

SOURCce9: FREQuency:STEP <numeric value>

SOURce9: FREQuency [: CW FI Xed] : STEP [: I NCRenment] <numeric
val ue>

Any of the six forms defined by the command syntax above may be used to configure the
signal generator frequency step size.

SOURCce9:POWer [:LEVd][:IMMediate][:AMPLitude] <numeric
value>

This node permits the power output levels of the signal generator frequency to be selected.

SOURCce9: OUT Put <boolean>

This node switches the signal generator output off or on.
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Error Detector DATA IN

The SENSE1:PATT:VOLT, SENSE1:EYE and INPUT1 commands control the
configuration of or indicate the status of the error detector’'s DATA IN port. The
SENSE1:EY E commands control the automatic data/clock delay and automatic zero-one-
threshold setting.

SENSH[1]:VOLTage:ZOTHreshold <numeric value>

This node allows the level at which the error detector discriminates between azero and a
one to be configured.

A numeric value parameter setsthe level to agiven value. It also sets
: ZOTHr eshol d: AUTO OFF.

Whenin: ZOTHr eshol d: AUTO OFF, the query form of the: ZOTHr eshol d
command returns the last user-entered value. Whenin : ZOTHr eshol d: AUTO QON, the
guery form returns the value automatically determined by the hardware.

If input termination and zero-to-one level are to be set up, then the input termination
should be set up first.

The * RST selectionis-1.3 V.

SENSe[1]:VOLTage:ZOTHreshold: AUTO <boolean>

This command enables an automatic mode in which the zero-to-one threshold level is set
to the mean of the input signal.

The query form of this command returnsthe current setting of the hardware discrimination
circuit.

The* RST selectionis ON.

SENSe[1]:EYE: TCENter ONCE|<boolean>

: TCENt er ONCE
: TCENt re ONCE
: TCENt er ON
:TCENtre ON

Any of the above commands initiates a search for the value of data/clock delay that puts
the active clock edge in the center of the data eye, midway between the two relative delay
points with a measured BER just in excess of the BER configured by the

EYE: THReshol d command. If successful, the command leaves the data/clock delay at
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this value and the center of the eye can be found by querying the data delay value. If
unsuccessful, the EYE: W Dt h? will return NAN (Not-A-Number). The command
: TCENt er | : TCENt r e OFF aborts a previously started search.

NOTE The clock/data align feature (used to center the sampling point in the
datainput eye) uses information derived from the input clock
freguency.

For the clock/data align feature to work properly the input frequency
must be stable during the measurement. Thefrequenciesat the start and
end of the measurement are compared and if they differ by more than
10% the measurement fails.

When a source clocking the instrument changes frequency it will take
timefor theinstrument to sense the change and adjust its configuration.
Refer to the section on page 9-2 dealing with clock stabilization to
ensure that the instrument’s configuration has stabilized following any
change of frequency prior to performing a clock to data alignment.
Thereis no need to alter the sync-mode before or after a clock to data
alignment procedure as AUTO sync-mode isautomatically configured
for the duration of the procedure.

Thecommand : TCENt er | : TCENt r e isan overlapped command.

SENSe[1]:EYE:ACENter ONCE|<boolean>

: ACENt er ONCE
: ACENt r e ONCE
: ACENt er ON
:ACENtre ON

Any of the above commands initiates a search for the zero-to-one threshold voltage
midway between the two zero-to-one threshold voltages with a measured BER just in
excess of the BER configured by the EYE: THReshol d command. If successful, the
command |eaves the zero-one-threshold at this value and the center of the eye can be
found by querying the zero-one-threshold value. If unsuccessful, the EYE: HEI Ght ? will
return NAN (Not-A-Number).

The command : ACENt er | : ACENt r e OFF aborts a previously started search.
The command : ACENt er | : ACENt r e isan overlapped command.

SENSe[1]:EYE:WIDTh? <NR3>

This command interrogates the eye width found by the most recent search for the value of
data/clock delay that put the active edge in the center of the data eye.

If the result is not available or the search was unsuccessful, then the number 9.91 x E+37
(Not-A-Number, NAN) will be returned.
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SENSe[1]:EYE:HEIGht? <NR3>

This command interrogates the eye height found by the most recent search for the value of
data amplitude that puts the zero-to-one threshold level midway between the upper and
lower bounds at which the error ratio exceeds the threshold value set up by the

:EY E:-THReshold command.

If the result is not available or the search was unsuccessful. then the number 9.91 x E+37
(Not-A-Number, NAN) will be returned.

SENSe[1]:EYE:THReshold <numeric value>
This command sets the threshold to be used in the determination of the edges of the eye.

INPutl:POLarity NORMal|INVerted
Sets the polarity of the detected data signal.
The * RST selectionisNORMal.

INPutl:DEL ay <numeric value>

Sets the delay of the sampling of the data input relative to the active clock edge. The units
are in seconds. The value is rounded to the nearest one picosecond.

The* RST selection is0 ps.

INPutl: TERMination <numeric value>
This node permits the input termination level to be set to 0 Volts (ground) or -2 Volts.

If input termination and zero-to-one threshold level are to be set up, then the input
termination should be set up first.

The* RST selectionisO V.
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Error Detector CLOCK IN

The SENSE2 and INPUT2 commands control the configuration of or indicate the status of
the error detector’'s CLOCK IN port.

SENSe2: FREQuency?

SENSe2 FREQ?
SENSe2: FREQ CWp
SENSe2: FREQ FI Xed?

Any of the above query command forms returns the frequency of the signal at the error
detector clock input.

SENSe2:BANDswitch?

The response to “SENSe2:BANDswitch?” is an integer in the range 0...3 indicating the
frequency band configured by the error detector.

The response should be interpreted within the controller to mean:

0 a through (non-band limited) clock path is configured due to the measured
input frequency being out of range or unstable. In this configuration no
user adjustment of the clock to data delay is available.

1 the configured clock path has a 0.1 GHz to 3.1 GHz pass band.
2 the configured clock path has a 2.9 GHz to 6.1 GHz pass band.
3 the configured clock path has a 5.9 GHz to 13.1 GHz pass band.

Whenever the HP 71612 is to be used at a number of frequencies, the functions embodied
in the BASIC language example givenGlock Stabilization on page 9-2 should be
employed.

INPut2: TERMination <numeric value>
This node permits the input termination level to be set to 0 Volts (grour@) \dilts.

| NPut 2
: TERM nati on <nuneri c val ue>
TERM nati on? <NR1>

If input termination and zero-to-one threshold level are to be set up, then the input
termination should be set up first.

The* RST selection is O V.
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Error Detector TRIGGER OUTPUT

SOURce7: TRIGger[:MODE] PATTern|DCL ock

The command configures the TRIGGER OUTPUT port from the error detector to be
either clock mode - asquare wave at clock rate/8 or pattern mode - a pul se synchronized to
repetitions of the pattern.

The* RST selection is PAT (pattern).

Error Detector ERRORS OUTPUT

OUTPut8:PLENgth RZ|ST Retched

This node configures the length of the pulse from the error detector ERRORS OUTPUT
port. The pulse length can be RZ or stretched 200 ns.

The* RST selectionisRZ.
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Error Detector Pattern Synchronization

SENSe[1]: SYNchronisat ONCE|<boolean>

These commands configure the settings that control synchronization of the reference
pattern to the incoming pattern.

SENSe[1]:SYN Chronisat ON turns automatic resynchronization on.
SENSe[1]:SY NChronisat OFF turns automatic resynchronization off.
SENSe[1]:SY NChronisat ONCE Initiates a resynchronization attempt.
The * RST selection is ON.

SENSe[1]: SYNChronisat: THReshold <numeric value>
This sets the threshold level of error ratio at which synchronization is deemed to be lost.

NOTE The valid values are 1E—-01 through 1E-08 in decade steps.

The* RST selection is 1E-1.
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Error Detector Measurement Gating

The SENSe[1]:GATE commands control the configured parameters and run/stop gating
state of the error detector’'s measurement subsystem. Interpretation of the results obtained
using the query commandsin Error Detector Measurement Functions on page 5-36
should take account of the gating parameters configured by means of the commands given
below.

SENSe[1]: GATE ON

Turns gating on or off.

NOTE Previous commands that have altered the configuration of the
instrument might still not have settled. In order to ensure that the
GATE ON command is not executed until conditions have settled, it is
strongly recommended that the frequency has stabilized prior to the
GATE ON command, followed by a synchronization search. See
Clock Stabilization on page 9-2, and Overview of Control Sequence
between Configuration Changes and the Commencement of Bit
Error Measurements on page 2-9.

The GATE[ : STATe] ONcommand when in GATE:MODE SINGle is an overlapped
command.

The* RST selection is OFF.

SENSe[1]: GATE:BURS <boolean>
Turns Burst Gating on or off.

The* RST selection is OFF.

SENSH[1]:GATE:MODE M ANual|SINGIe|REPetitive
Sets the gating period mode to either Manual, Single, or Repetitive.
This command causes all past results to be labelled asinvalid.
The * RST selectionis MANual.
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SENSe[1]: GATE:MANNer TIME|ERRors|BITS

This node controls the manner by which the gating period is controlled.

When TIME is selected the error detector performs SINGLE and REPETITIVE gating
periods that are controlled by elapsed time. When the selected time has accumulated, the
gating period ends.

When ERRors is selected the error detector performs 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 gating period ends.

When BITS is selected the error detector performs SINGLE and REPETITIVE gating
periodsthat are controlled by the accumulation of clock bits. When the sel ected number of
clock periods have been accumulated, the gating period ends.

The* RST selectionis TIME.

SENSe[1]: GATE:PERIiod
This node controls the period of SINGLE and REPETITIVE gating periods.

SENSe[1]: GATE:PERIiod[: TIME] <numeric value>

When GATE:MANNer is set to TIME, this sets the duration of the gating period in
seconds. Neither avalue less than 1 second nor a value greater than 99 days, 23 hours, 59
minutes and 59 seconds is permitted.

This command causes all past results to be labelled asinvalid.
The* RST selection is 1 minute.

SENSH[1]: GATE:PERiod:ERRors <numeric value>

When GATE:MANNer is set to TIME, this sets the duration of the gating period in bit
errors. Values of 10, 100 and 1000 are permitted.

This command causes all past results to be labelled asinvalid.
The* RST selection is 100.

SENSe[1]: GATE:PERIiod:BITS <numeric value>

When GATE:MANNer is set to TIME, this sets the duration of the gating period in clock
bits (or periods). Values of 1E7 through 1E15 in decade steps are permitted.

This command causes all past results to be labelled asinvalid.
The* RST selection is 1E10.

5-33



System Command Reference Section
Error Detector Error Location

Error Detector Error Location

The Error Location features of the error detector have three forms, all of which may be
used when the instrument has any RAM-based pattern configured, i.e. the functions are
not available when any one of the five pure PRBS patternsis selected. The three forms

are: Bit BER, Error Location capture and Block BER.

Whole Pattern BER, Bit BER and Block BER are mutually exclusive operating modes of
the error detector. When in Block BER mode the bit error and clock counting functions
underlying the query commandsin Error Detector Measurement Functions on page 5-36
are altered in accordance with the block start and length parameters. Pattern
synchronization is also affected.

In general Block BER is not measured on every repetition of the pattern. The number of
times a pattern will be repeated when configuring the pattern generator and detector
depends on the pattern length and is defined by table 4-2 of the Operating Manual. Where
it isimportant to make Block BER measurements on every repetition of the pattern the
pattern length must be set to a multiple of 256 bits.

SENSe[1]:EL OCation ONCE
Thisinitiates an error location capture measurement. Thisis an overlapped command.

SENSe[1]:EL OCation?

The boolean response to this query command is true during an error location capture, and
false at all other times.

SENSe[1]:EL OCation:BEADdress <numeric value>
This command configures the single bit BER “BIT: Error address”

The query form of this command will only return the last configured value of the bit error
address provided no bit error has occurred (while a RAM pattern was selected) since the
last error location capture operation was started, for example, using the

“SENSel:ELOC ONCE” command. Where a bit error has loaptured the query

command returns the bit error address of the errored bit. This address is automatically
configured as the bit error address for the single Bit BER measurements. Thus when the
gated single Bit BER measurements are of interest, one would expect to re-start gating
after any error location capture hiacked.
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SENSe[1]:BLOCK <boolean>

This command turns Block BER mode on or off.

SENSH[1]:BLOCK:BSTart <numeric value>

This command sets the start address of the block. Where the start bit number is configured
to be less than 32 bits from the end of the pattern the block BER function automatically
wraps around to include the appropriate number of bits at the start of the pattern.

SENSe[1]:BLOCK:BLENgth <numeric value>
This command sets the length of the block. It must be a multiple of 32.
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Error Detector M easurement Functions

The FETCh| PFETch command is used to return measurement values from the error
detector. The FETCh command returns the results for the current gating period, and the
PFETch (Previous FETch) returns the results for the previous gating period. The
PFETch command isvalid only in Repetitive Timed gating periods.

If any result is not available, then the number 9.91 x E+37 (Not-A-Number, NAN) will be
returned.

Interpretation of the results obtained using query commands of gated resultsin this section
should take account of the gating parameters configured by means of the commands given
in Error Detector Measurement Gating on page 5-32.

The FETCH[:SENSe[1]] query commands apply to measurements on the data input. The
FETCH:SENSe2 query commands apply to measurements on the clock input.

FETCH[: SENSe[1]]:ECOunt

Thisis acontraction of the phrase Error COUnNt and returns the number of errors counted
in atime specified by the next level in the command. The next level is:

[:ALL][:FULL][:TOTal]? <NR3> Thetotal number of errors accumulated since the start
of the gating period.

[:ALL][:FULL]:DELTa? <NR3> The number of errorsin the last decisecond. Thisis
intended to give aresult that corresponds to the
“instantaneous” error count. This value is available
even when gating is turned off.

:ZASone[:TOTal]? <NR3> This is a contraction of the phidem received AS
One. The command returns the number of errors
accumulated since the start of the gating period, where
each error is a true data zero received as a data one.

[[ALL] BIT [:TOTal]? <NR3>  The total number of errors accumulated on the
currently selected bit since the start of the gating
period.

[[ALL] BIT:DELTa? <NR3> The number of errors accumulated in the last
decisecond on the currently configured “BIT Error
address”.

:OASZero[:TOTal]? <NR3> This is a contraction of the phr@se received AS
Zero. The command returns the number of errors
accumulated since the start of the gating period, where
each error is a true data one received as a data zero.
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FETCH[: SENSe[1]]:ERATi0

This is a contraction of the phrase “Error RATio” and is the ratio of the number of errors
to the number of bits received in a time interval, specified by the next level in the

command. The next level is:

[[ALL][:FULL][:TOTal]? <NR3> The error ratio calculated from the total clock and bit

error counts accumulated since the start of the gating
period.

[[ALL][:FULL]:DELTa? <NR3> The “instantaneous” error ratio calculated from the

[ALL]BIT [[TOTal]? <NR3>

[ALL]BIT:DELTa? <NR3>

:ZASone[:TOTal]? <NR3>

:OASZero[:TOTal]? <NR3>

counts obtained in the last decisecond. This value is
available even when gating is turned off.

The error ratio calculated on the currently configured
“BIT: Error address” since the start of the gating
period.

The error ratio over the last decisecond on the currently
selected bit.

This is a contraction of the phiaem received AS
One. The command returns the error ratio calculated
from a count of errors, where each error is a true data
zero received as a data one.

This is a contraction of the phr@se received AS
Zero. The command returns error ratio calculated from
a count of errors, where each error is a true data one
received as a data zero.

FETCH[: SENSe[1]]:EINTerval

This is a contraction of the phrase Errored INTerval and returns a count of the number of
time intervals, the duration of which is selected by the next node, in which one or more
errors were detected. The four time interval classifications are:

: SEConds? <NR3>

: DSEConds? <NR3>
: CSEConds? <NR3>
: MSEConds? <NR3>

One second

One decisecond
One centisecond
One millisecond
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FETCH[:SENSe[1]]:EFINterval

Thisis acontraction of Error Free INterval and returns a count of the number of time
intervals, the duration of which is selected by the next node, in which no error was
detected. Thefour timeinterval classifications are:

: SEConds? <NR3> One second

: DSEConds? <NR3> One decisecond
: CSEConds? <NR3> One centisecond
: MSEConds? <NR3> One millisecond

FETCH[: SENSe[1]]:L OSS;:POWer? <NR3>

Thisisthe count of the number of seconds for which power waslost, since the start of the
gating period.

If the Error Detector is not connected to an HP 70004A Display, then this measurement is
not available. If received, then it will return 9.91 x E+37 (Not-A-Number, NAN).

FETCH[:SENSg[1]]:LOSS:SYNChronisat? <NR3>

Thisisthe count of the number of seconds for which the incoming pattern was not
synchronized to the reference pattern, during the gating period.

FETCH[: SENSe[1]]: G821

This node returns a percentage of seconds that have been classified according to the
CCITT’s G.821 specification. The subordinate nodes, representing the classifications, are:

:AVAI | abi lity? <NR3> % Availability
: UNAVai | abi i ? <NR3> % Unavailability
: SESeconds? <NR3> % Severely Errored Seconds

: DM Nut es? <NR3> % Degraded MINutes
: ESEConds? <NR3> % Errored SEConds

FETCH[: SENSe[1]]:GATE

This node is used to return information about the gating period.
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FETCH[: SENSe[1]]: GATE:EL APsed? <NR3>

This node returns information about the degree to which the gating period has progressed.
If GATE:MANNer TIME is selected, then this command returns the elapsed time into the
gating period in units of seconds. If GATE:MANNer ERRors is selected, then this
command returns the elapsed errorsinto the gating period. IF GATE:MANNer BITS s
selected, then this command returns the elapsed clock bits into the gating period.

FETCH[: SENSe[1]]:LTEXt?

This query command returns one line of log output. If aline of text is not currently
available, then the message No text currently availableis returned.

Refer to Error Detector Result and Configuration Logging, page 5-45, for information
on the configuration of the logging functions using this query command while the
instrument is under remote control.

FETCH:SENSe2:FREQuency? <NR3>

Thisreturns the current frequency of the signal on the clock input. This measurement is
independent of the gating period.

Superseded by SENSe2:FREQuency[:CW/|:FIXEd]?
Retained for backwards compatibility with HP 71600B systems.

FETCH:SENSe2:BCOunt?
Returns the accumulated bit count since the start of gating.
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Result and Configuration Window Selection and Composition

The DISPlay subsystem defines the usage of the display.

The available commands are:

DISPlay: WINDOW
This node defines the usage of the display.

DISPlay:WINDow[:RESults] <parameter>

This command selects the (blue) results window to be viewed. The <parameter> string
values are:

MAI N Main Results page
OTHer Other Results page

| NTer val I nterval Results page
X221 G821 Results page
EYE Eye Results page
USER USER'’S page

The * RST selectionis MAIN.

DISPlay:WINDow:CONFig <parameter >

This command selects the (green) configuration window to be viewed. The <parameter>
string values are:

PATTern shows current pattern configuration
DQOUTput shows current data output configuration
CQUTput shows current clock output configuration
EADD shows current error add configuration
SQUTput shows current subrate outputs configuration
TSETup shows current trigger & setup configuration
M SC shows current miscellaneous configuration
| EYE shows current input & eye configuration
SAUDI 0 shows current sync & audio configuration
GATI ng shows current gating configuration

ELOCat i on shows current error location configuration
LOGG ng shows current logging configuration

The* RST selection is PATTern.
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DI SPlay:REPort PREVious| CURRent

This subsystem configures the result displays to show answers relating to either the
previous gating period or current gating period. It has no effect on the results returned
following the FETCh or PFETch commands.

The* RST sdlectionis PREV.

DISPlay: UPAG€[:DEFing] <parameter>

This subsystem configures the user-defined page to hold particular results or status
information. As each command is received, the chosen parameter is added to the next
vacant location in the User’s Page, or removed if it is aready there. The single parameter
is chosen from the following:

PGCFr equency pat gen i/p clock freq
EDCFr equency err deti/p clock freq

BCQunt bit count

ECQunt error count

ERATI o error ratio

DCQunt delta error count
DRATI 0 delta error ratio
ERRor s errors

ZECount Zero asoneerror count
OECount oneaszero error count
ZERati o Zero asoneerror ratio
CERati o oneas zero error ratio
ECBI t bit error count

ERBI t bit error ratio

DECBI t bit delta error count
DERBI t bit delta error ratio
ERSeconds error seconds
EDSeconds error deciseconds
ECSeconds error centiseconds
EMSeconds error milliseconds
EFSeconds error free seconds
EFDSeconds error free deciseconds
EFCSeconds error free centiseconds
EFMSeconds error free milliseconds
PLSeconds power loss seconds
SLSeconds sync loss seconds
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AVAI | abi ity G821 availability

UNAVai | abi |'i G821 unavailability
SESeconds G821 severely errored secs
ERDSeconds G821 errored seconds
DM Nut es (G821 degraded minutes
BECount BIG error count

BERat i o BIG error ratio
BEDCount BIG delta error count
BEDRat i o BIG delta error ratio
BCGELapsed BI G gating elapsed

EW Dt h eye width

EHEI ght eye height

TCENt er eye time center

VCEN er eye voltage center
CTHReshol d eye center threshold
CFRequency eye center frequency
CDERat i o eye center deltaratio
ESTat us eye status

EETHr eshol d eye edge threshold

Pl Dentity pattern identity
PGTMode pat gen trig mode
PGTRi gger pat gen trigger

COAMpl i tude  clock o/p amplitude
CBAMpl i tude clock bar o/p amplitude
COHLevel clock o/p hi-level
CBHLevel clock bar o/p hi-level
COTerm clock o/p termination
CBTRack clock bar tracking
DOAMpl i t ude  data o/p amplitude
DBAMpl i t ude data bar o/p amplitude
DCOHLevel data o/p hi-level
DBHLevel data bar o/p hi-level
DOTer m data o/p termination
DCCont r ol data o/p control
DBCont r ol data bar o/p control
DOPol arity data o/p polarity

DCDel ay data o/p delay
DBTRack data bar tracking
SDAMpl i t ude subrate data o/p amplitude
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SDHLevel
SDTer m

SCAMpl i t ude
SCHLevel
SCTerm
EADD

EDTMode
EDEout put

ZOTHr eshol d
Dl Pol arity
Dl Del ay

DI Term

Cl Term

SMODe
STHReshol d

GRMbde
GDMVbde
GPERi od
GREPor t
CGELapsed

BEADdr ess
BSADdr ess
BLENgt h

LGSTat us
ALO&i ng
LEReport
SSTat us
LTHReshol d
LDTRi gger
LETRi gger

SGFRequency
SGAMpl i t ude
SCGQut put
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subrate data o/p hi-level
subrate data o/p termination

subrate clock o/p amplitude
subrate clock o/p hi-level
subrate clock o/p termination
error add

err det trig mode
err det error output

0/1 threshold

data i/p polarity
data i/p delay

data i/p termination
clock i/p termination

sync mode
sync threshold

gating repeat mode
gating duration mode
gating period

gating report

gating elapsed

bit error address
block start address
block length

logging status
alarmslogging
log end report
squelch status
logging threshold
log during trigger
log end trigger

sig gen frequency (with slaved sig gen)
sig gen amplitude (with slaved sig gen)
sig gen output (with slaved sig gen)
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The default values of the User’'s Display Page are:

The query form of the command returns a <boolean> to indicate whether a particular item
is currently contained within the User’s Page.

INSTR PRESET PRESET 1 & PRESET 2
Line 1: pattern B | G error count
Line 2: bit count B I G error count
Line 3: Pat gen clock freq B | G error count
Line 4: Err det clock freq B | G error count
Line 5: error count B I G error ratio
Line 6: error ratio B I G error ratio
Line 7: errors B I G error ratio
Line 8: 0/1 threshold y B I G error ratio
Line 9: Sync mode Errors
Line 10: Gating repeat mode Pattern
Line 11: Gating period Err det clock freq
Line 12: | gating elapsed gating elapsed

DI SPlay:UPAGe:CLEar

Clears the contents of the user-defined page.
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Error Detector Result and Configuration Logging

The logging of error detector results and configuration settings to an HP-IB printer at
address 1 is mutually exclusive with any remote control of the instrument using the same
HP-1B interface.

Although the logging of error detector results and configuration settings may
predominantly be of use when the instrument is under local control and configured with
the “Log to” setting configured to either “HPIB prnter,addr 1” or “RS232 printer” the
logging capabilities may also be used in conjunction with or instead of the query
commands defined i@rror Detector Measurement Functions on page 5-36.

While under remote control via the rear panel HP-IB interface the SENSel:LOGG:PORT
command does, however, permit redirection of the logging information between a printer
connected to the RS232 interface and the controlling computer system.

The SENSel:LOGG commands control when a line of text is generated and made
available to be read by the controller. An SRQ is asserted when a line of text is available.
Refer toFETCH[ : SENSe[ 1]] : LTEXt ? on page 5-39 for a definition of the

command which provides remote querying of the logged information.

SENSH[1]:L OGGing ONCE|<boolean>

TheLOGG ng ONCE command is equivalent to the front-pafiebging) key.
TheLOGG ng <bool ean> command enables and disables the logging capability.
The* RST selection is OFF.

SENS[1]:LOGGing: SQUelch <boolean>

This command controls the logging squelch command. When enabled, further output of
logged text is inhibited if triggered for ten consecutive seconds.

The* RST selection is OFF.

SENSH[1]:LOGGing:ALARmMs <boolean>
This command controls the output of alarm conditions.
The* RST selection is OFF.
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SENS[1]:LOGGing: THReshold <numeric par m>

This command permits a threshold to be set against which logging conditions are
compared to decide when some logged information is output.

The* RST selection is 1.00E-3.

SENSE[1]:LOGGIing:DURINng[:EVENt] NEVer|ESECond|ERGThrshid

This command selects which of three conditions apply when deciding when to log output
during a gating period. The choices are between ‘never’, ‘on the occurrence of an error
second’ and ‘when the error ratio over a second is greater than the threshold’.

The* RST selection is ESECond.

SENSE[1]:LOGGIing:END[EVENt]NEVer | ALWaysINZECount]|
TERGthrshid

This command selects which of four conditions apply when deciding when to log output at
the end of a gating period. The choices are between ‘never’, ‘always’, ‘only on non-zero
error count’ and ‘total error ratio greater than the threshold'.

The* RST selection is ALWays.

SENSe[1]:L OGGing:END:REPort FULL|UREP

This command selects what to output at the end of a gating period. The choices are
between ‘FULL that is, Main Results plus Interval Results plus G.821 Analysis, and
‘UREP’, that is results currently part of the User's Page.

The* RST selection is FULL.
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System Level Status and Control

The SY STem subsystem is mostly defined by SCPI for functions that are not related to
instrument performance.

Audio Output on Bit Errors

The SYSTem:BEEPer commands configure the error detector’s built-in audio output.

SYSTem:BEEPer[:IMMediate] [<fregq> [,<time> [,<vol>]]]

Causes an audible tone to be generated. The optional parameters <freq>, <time> and
<vol> are intended (in SCPI) to set the frequency, duration and volume of the beep.

There is no query form of this command.

SY STem:BEEPer: STATe <boolean>

Controls whether the error detector beeps when an error is detected. (In this context
“error” means a erroneous data bit on the data input not an internal instrument error nor an
HP-IB message error.)

The* RST selection is OFF.

SY STem:BEEPer:VOLume <numeric value>

This command sets the volume of the audible beep that sounds when an error occurs.
Values between 1 and 15 are permitted.

The* RST selection is 1.

SYSTem:ERRor?

This query-only command will pull the next error from the error queue, and return the
error number and a string describing the error. The error queue is of depth ten.

NOTE SCPI-defined errors are all negative. The positive error numbers are
specific to the Error Performance Analyzer. The SCPI Messages
section at the rear of this manual contains a list of error numbers.
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SYSTem:KLOCk <boolean>

Thislocks the instrument’s keyboard. When locked, the user may not modify any of the
instrument’s configuration; although those keys that merely affect the display are still
usable.

The* RST selection is OFF.

SY STem:PRESet|: PRESet<n>

Sets the error detector to a pre-defined “local operation” state. The choice of <n>is 0
through 2PRESet andPRESet 0 both have the same effect as the front-panel

(NST PRESET) key.PRESet 1 andPRESet 2 have the same effect as the front-panel
recall setup Preset 1 andPreset 2 keys respectively.

This command causes all past results to be labelled as invalid.

NOTE The HP-IB bus will be held off for approximately 8 seconds following
receipt of this command to allow the instrument to settle fully.

NOTE If PRESet 2 is selected whilst an external controller is connected, then
an error message is given because the instrument is attempting to take
over HP-IB whilst it is already under control of the controller.

SYSTem:VERSion?

This command queries the version of the SCPI programming Language that the pattern
generator conforms to. The command currently retti@80. 0.

SY STem:DATE <year >,<month>,<day>

This command permits the date of the real-time clock within the error detector to be set
up. The command is invalid if another MMS module, with an HP-MSIB address to the left
of and on the same row or lower than the error detector, exists and supports a valid date.

The range of valid <year> is 1990 through 2049.

SYSTem:TIME <hour >,<minute>,<second>

This command permits the time of the real-time clock within the error detector to be set
up. The command is invalid if another MMS module, with an HP-MSIB address to the left
of and on the same row or lower than the error detector, exists and supports a valid time.
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SY STem:FREVision[:CPRocessor][:APPLication]?

This command permits the revision number of the control processor application firmware
to be queried.

SY STem:FREVision[:CPRocessor | BOOT?

This command permits the revision number of the control processor boot firmware to be
queried.

SY STem:FREVision[:M PRocessor |[: APPL ication]?

This command permits the revision number of the measurement processor application
firmware to be queried.

SY STem:FREVision[:M PRocessor |BOOT?

This command permits the revision number of the measurement processor boot firmware
to be queried.

SY STem:FUPDate CAPPlication|M APPlication

This command permits a new version of either the control processor application or
measurement processor application firmware to be loaded into the instrument from floppy
disk. The disk containing a suitable revision of firmware must be present in the
instrument’s disk drive unit.
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I nstrument Satus

The status conditions that the error detector needs to report are partly covered by the pre-
defined status registers of | EEE 488.2 and SCPI.

Refer to chapter 3 I nterrogating the I nstrument Status for a more detailed discussion on
the use of query commands described below.

The set commands are used to:

a. Configure the PTRansition and NTRansition filtersin each group in order to determine
which transitions to bits within the CONDition register cause an event to be latched
into the corresponding bit of the EVENTt register for that group,

b. Configure the ENABIe register to determine which events will be propagated into the
summary bit in the Status Byte (or, when applicable, from the Clock LOSS EVENt
register into the bit 9 of the QUEStionable CONDition register).

The query commands are used to:

a. Query the currently configured masks within the PTRansition, NTRansition or
ENABIleregisters.

b. Query the current CONDition register contents.

c. Query the current EVENt register contents.

STATus:OPERation:[EVENt|CONDition|ENABIe|PTRansition|
NTRansition]

The bitsin thisregister permit the operational status of the error detector to be
interrogated. All bits are CONDITION bits, except for BIT ERROR and END PERIOD
which are EVENT bhits.

Refer to table 3-6 on page 3-15 for a detailed definition of the bits within the operational
status register group.

STATus:QUEStionable:[EVENt|CONDition|ENABI€PTRansition|
NTRansition]

The bits in thisregister indicate that asignal is of questionable quality.

Refer to table 3-5 on page 3-12 for adetailed definition of the bits within the questionable
status register group.
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STATus.CLOSs Register:.[EVENt|CONDition|ENABIe|PTRansition|
NTRansition]

The bits in thisregister indicate pattern generator and error detector clock loss.

Refer to table 3-3 on page 3-10 for a detailed definition of the bits within the clock loss
register group.

STATus:FAILure:EVENt

The bitsin this register indicate that amajor hardware element of the instrument has
failed. No capability is provided to query the condition register, setup the enable register,
nor setup the positive or negative transition filters. Thisis because failures within this
category are non-recoverable, and as such the enable registers are pre-defined.

Refer to table 3-4 on page 3-11 for a detailed definition of the bits within the failure status
register group.

STATus:PRESet

The PRESet command is an event that configures the SCPI and device dependent status
data structures, such that the device dependent events are reported at a higher level
through the mandatory part of the status reporting structures.

The PRESet command affects only the enable register and the transition filter registers

for the SCPI mandated and device dependent status data structures. PRESet does not

affect either the “status byte” or the “standard event status” as defined by IEEE 488.2.
PRESet does not clear any of the event registers.*T®leS command is used to clear all
event registers in the device status reporting mechanism.

For the device dependent status data structureBREBESet command sets the enable
register to albne’s and the transition filter to recognize both positive and negative
transitions. For the SCPI mandatory status data structurd2RE&=t command sets the
transition filter registers to recognize only positive transitions and sets the enable register
to zero.
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|EEE Common Commands and Queries

IEEE 488.2 defines commands that begin with “*”. Some of these are mandatory in all
instruments and others are optional.

| EEE Mandatory Commands
The following IEEE 488.2 mandatory commands are implemented:

*CLS Clear Status Command.

*ESE Standard Event Status Enable Command.
*ESE? Standard Event Status Enable Query.
*ESR? Standard Event Status Register Query.
*IDN? Identification Query.

*OPC Operation Complete Command.
*OPC? Operation Complete Query.

*RST Reset Command.

*SRE Service Request Enable Command.
*SRE? Service Request Enable Query.

*STB? Read Status Byte Query.

*TST? Self-Test Query.

*WAI Wait-to-Continue Command.

| EEE Optional Commands
The following optional commands are implemented:
*OPT? Option Identification Query.

*PSC Power On Status Clear Command.
*PSC? Power On Status Clear Query.
*RCL Recall device setup.

*SAV Save device setup.

Responseto I dentification Common Query *IDN?

The response semantics are organized into four fields separated by commas. The field
definitions are as follows:

Field 1 Manufacturer HEWLETT-PACKARD
Field 2 Model 70843A

Field 3 Serial Number XXXXUOOXXX

Field 4 Firmware Level X nn.nn
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Effect of Common Command *RST

The* RST command sets the device-specific functions to a known state that is
independent of the past-use history of the device. The command has the same effect asthe

front-panel INST PRESET) key.

In addition, receipt of * RST by the error detector will cause all past results to be |abelled
invalid.

NOTE The HP-IB buswill be held off for approximately 8 seconds following
receipt of this command to allow the instrument to settle fully.

Scope of the Common Command *TST?

The instrument settings are not affected by this command. This command is not accepted
by the error detector if it is currently gating.

The scope of this command isto test the processor RAM, ROM, DIL switches, gate array
RAM, dual-port RAM, measurement processor and floppy disk drive

Responseto I dentification Common Query *OPT ?
Two comma-separated fields are returned:

Field one:  UHF - Error Detector and Pattern Generator.
UHH - Error Detector only.
UHG - Pattern Generator only.

Fieldtwo UHJ - Error Location option installed.
0 - Error Location option not installed.

Effect of the Common Command *RCL
Syntax “*RCL <NRf>"

This command recalls the setup from a numbered store. The range of store numbers is 0
through 9.

In addition, receipt of *RCL by the Error detector will cause all past results to be labelled
invalid.

NOTE The HP-IB bus will be held off for approximately 8 seconds following
receipt of this command to allow the instrument to settle fully.
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I ntroduction
The following pages list the TMSL commands for the HP 71612 Option UHF Error

Performance Analyzer.
Table 6-1 Definition of Input/Output Ports
MMS slaved
Port Pattern Generator Error Detector Signal Generator
1 Data output port: SOURcel Data input port: SENSel
OUTPutl INPutl
2 Clock output port: SOURce2 | Clock input port: SENSe2
OUTPut2 INPut2
3 Trigger output port: SOURce3
4 Subrate data output port: | SOURce4
OUTPut4
5 Subrate clock output port: | SOURceb5
OUTPut5
6 Clock input port: SENSe6
7 Trigger output port: | SOURce7
8 Error output port: OUTPut8
9 Clock output port:
SOURce9
10 Data output port; SOURce10
OUTPut10
1 Clock output port: SOURcell
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The Pattern Generator

The Pattern Generator

Port 1. the pattern generator data output port

SOURcel: The Data Source

KEYWORD PARAMETER FORM COMVENTS
[ SOURce[ 1] : ]
PATTern
[ SELect] PRBS<n>| ZSUBst i t ut <n>|

[: SELect]? PRBS<n>| ZSUB<n>|
MDEN<n>| UPAT

: ZSUBst i t ut
[ : ZRUN]| <nuneric val ue>
[ : ZRUN] ? <NR1>

- MDENsi ty
[ : DENSI ty] <nuneric val ue>
[:DENSity]? <NR3>

: UPATt er n<n>
[ : LENG h] <nuneric val ue>
[: LENG h] ? <NR1>
: LABel <string>
: LABel ? <string>
: USE STRai ght | APATt ern
: USE? STR| APAT
: DATA [ Al B, ] <bl ock data>
. DATA? [ Al B, ] <bl ock data>
: 1 DATa [Al B, ]<start bit>,

<length in bits>, <bl ock data>
. | DATa? [Al B, ]<start bit>,
<length in bits>

:LMODi i ed? <string>

: FORMvat
[ : DATA] PACKed, <nuneri c val ue>
[ : DATA] ? PACK, <NR1>

: APCHange
: SOURce EXTer nal | | NTer na
: SOURce? EXT| I NT
: MODE ALTer nat e| ONEShot
: MODE? ALT| ONES

MDENsi t y<n>| UPATt er n<n>
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Port 1: the pattern generator data output port

KEYWORD
: SELect
: SELect ?
.| BHal f

:EADDI t i on
: EADDi ti on?
: SOURce
: SOURce?
. RATE
. RATE?
VOLTage
[: LEVel ]
[: I Mvedi at e]
[ - AMPLI t ude]
[ AMPLi t ude] ?
H GH
cH GH?
. ATTenuat i on
: ATTenuat i on?
- ECL

OUTPutl: The Data Output

KEYWORD

OUTPut [ 1]
[: STATe]
[: STATe] ?
: COUPI i ng
: COUPI i ng?
POLarity
POLarity?
: DELay
. DELay?
: TERM nat i on
: TERM nat i on?

COMMENTS
only if INT & ALT
only if INT & ALT
only if INT & ONES
event; no query

PARAMVETER FORM
AHALf | BHALf
AHAL | BHAL

ONCE

ONCE| <bool ean>
<bool ean>
EXTer nal | FI Xed
EXT| FI X
<nuneric val ue>
<NR3>

<nuneri c val ue>
<NR3>
<nuneri c val ue>
<NR3>
<nuneric val ue>
<NR3>

--- event; no query

PARAMETER FORM COMVENTS
<bool ean>

<bool ean>

AC| DC

AC| DC
NORMal | | NVert ed
NCRM | NV
<nuneric val ue>
<NR3>

<numeric val ue>
<NR1>

ext er nal
ext er nal

coupl i ng
coupl i ng
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Port 2: the pattern generator clock output port

SOURce2: The Clock Source

KEYWORD
SOURce?2
. FREQuency
[: CW: Fl Xed] ?
: VOLTage
[ LEVel ]
[ ] Mvedi at e]
[ : AMPLI t ude]
[ AMPLI t ude] ?
:H GH
D H GH?
: ATTenuat i on
: ATTenuat i on?
- ECL

OUTPut2: The Clock Output

KEYWORD
QUTPut 2
: COUPI i ng
: COUPI i ng?
: TERM nat i on
: TERM nati on?

PARAMETER FORM COMMENTS

<NR3> query only

<nuneri c val ue>
<NR3>
<nuneri c val ue>
<NR3>
<nuneri c val ue>
<NR3>

event; no query

PARAMETER FORM COMVENTS

ext er nal
ext er nal

AC| DC
AC| DC
<numeric val ue>
<NR1>

coupl i ng
coupl i ng
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Port 3: the pattern generator trigger output port

SOURce3: TheTrigger Source

KEYWORD
SOURce3

: TRI (ger
[ : MODE]
[ : MODE] ?
: DCDRat i o
: DCDRat i 0?
: CTDRat i 0?
. PRBS<n>
: PRBS<n>?
: ZSUBst i t ut <n>
: ZSUBst i t ut <n>?
: MDENsi t y<n>
: MDENsi t y<n>?
. UPATt er n<n>
: UPATt er n<n>?
. APATt er n<n>
. APATt er n<n>?

PARAMETER FORM

PATTer n| DCLock
PATT| DCL
<numeric val ue>
<NR1>

<NR3>

<NRf >t , <NRf >}
<NR1>4, <NR1>}
<numeric val ue>
<NR1>

<nuneric val ue>
<NR1>

<numeric val ue>
<NR1>

ABCHange| SOPatt ern
ABCH| SOP

COMMENTS

query only
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Port 4: the pattern generator subrate data output port

SOURce4: The Subrate Data Source

KEYWORD PARAMETER FORM COMVENTS
SQURce4
VOLTage
[: LEVel ]
[: 1 Mvedi at e]

[ AMPLi tude] <nuneric val ue>
[ AMPLI tude] ? <NR3>
: H GH <nuneric val ue>
s H GH? <NR3>

: ECL --- Event; no query

OUTPut4: The Subrate Data Output

KEYWORD PARAMETER FORM COMVENTS
QUTPut 4
: COUPI i ng AC| DC external coupling
: COUPI i ng? AC| DC external coupling
: TERM nat i on <nuneric val ue>
: TERM nat i on? <NR1>
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Port 5: the pattern generator subrate clock output port

Port 5: the pattern generator subrate clock output port

SOURCce5: The Subrate Clock Source

KEYWORD PARAVETER FORM
SOURce5
VOLTage
[: LEVel ]
[: 1 MVvedi at €]

[ AMPLi tude] <nuneric val ue>
[ AMPLI t ude] ? <NR3>
cH GH <nuneric val ue>
s H GH? <NR3>

- ECL ---

OUTPut5: The Subrate Clock Output

KEYWORD PARAVETER FORM
QUTPut 5
: COUPI i ng AC| DC
: COUPI i ng? AC| DC
: TERM nat i on <numeric val ue>
: TERM nat i on? <NR1>

COMMENTS

Event; no query

COMMENTS

external coupling
external coupling

Port 6: the pattern generator clock input port

SENSe6: The Clock Sense

KEYWORD PARAVETER FORM
SENSe6
: FREQuency
[: CW: FI Xed] ? <NR3>
: BANDswi t ch? <numeric val ue>

COMMENTS

query only
query only
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Port 10: the pattern generator data (inverted) output port

SOURCcel0: The Data (inverted) Source

KEYWORD
SQURcel0
: VOLTage
[: LEVel ]

[: 1 Mvedi at e]
[ - AMPLI t ude]
[ AMPLI t ude] ?
: H GH
s H GH?

: TRACK

PARAMETER FORM COMMENTS

<nuneri c val ue>
<NR3>

<nuneric val ue>
<NR3>

<bool ean>

OUTPut10: The Data (inverted) Output

KEYWORD
OUTPut 10
[ : STATe]
[: STATe] ?

PARAMETER FORM COMMENTS

<bool ean>
<bool ean>

Port 11: the pattern generator clock (inverted) output port

SOURcell: The Clock Source

KEYWORD
SOURcell
: VOLTage
[ LEVel ]

[: ] Mvedi at e]
[ AMPLI t ude]
[ AMPLI t ude] ?
:H GH
: H GH?

: TRACK

PARAMETER FORM COMVENTS

<nuneri c val ue>
<NR3>

<nuneri c val ue>
<NR3>

<bool ean>
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The Error Detector

The Error Detector

Port 1: theerror detector data input port

SENSel: The Data Sense

KEYWORD
[ SENSe[ 1] : ]
PATTer n
[ SELect]

[: SELect] ?

. ZSUBst i t ut
[ : ZRUN]
[ ZRUN] ?
: MDENsi ty
[ : DENSI t y]
[:DENSI ty]?
. UPATt er n<n>
[ : LENG h]
[: LENG h] ?
: LABel
: LABel ?
- DATA
: DATA?
. | DATa

: | DATa?

. FOR\Vat
[ : DATA]
[ : DATA] ?
VOLTage
. ZOTHr eshol d
: ZOTHr eshol d?
: AUTO
: AUTO?

PARAMETER FORM COMVENTS

PRBS<n>| ZSUBst i t ut <n>|
MDENsi t y<n>| UPATt er n<n>
PRBS<n>| ZSUB<n>|

MDEN<n>| UPAT

<numeri c val ue>
<NR1>

<numeri c val ue>
<NR3>

<nuneric val ue>

<NR1>

<string>

<string>

[ Al B, ] <bl ock data>

[ Al B, ] <bl ock data>

[Al B, 1<start bit> <length in
bi t s>, <bl ock dat a>

[A B, ]<start bit> <length in
bi t s>

PACKed, <nuneri c val ue>
PACK, <NR1>

<nuneric val ue>
<NR3>

<bool ean>

<bool ean>
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KEYWORD
GATE
[ : STATe]
[: STATe] ?
: BURSt
: BURSt ?
: MCDE
: MCDE?
- MANNer
: MANNer ?
: PERi od
[ TI MVE]
[:TIME]?
: ERRor s
. ERRor s?
:BITS
. BI TS?
SYNChr oni sat
SYNChr oni sat ?
: THReshol d
: THReshol d?
LOGAG ng
LOGG ng?
: SQUel ch
: SQUel ch?
. ALARns
. ALARTS?
: THReshol d
: THReshol d?
: DURI ng
[ EVEN ]
[: EVENt]?
: END
[ EVEN ]
[: EVENt]?
. REPor t
: REPort?
. PORT
. PORT?
: BRATe
. BRATe?

PARAMETER FORM COMMENTS

<bool ean>

<bool ean>

<bool ean>

<bool ean>

MANual | SI NG e| REPeti tive
MAN| SI NG REP

TI ME| ERRor s| BI TS

TI ME| ERR| BI TS

<nuneric val ue>
<NR1>

<nuneric val ue>
<NR1>

<nuneric val ue>
<NR3>

ONCE| <bool ean>
<bool ean>
<nuneric val ue>
<NR3>

ONCE| <bool ean>
<bool ean>

<bool ean>

<bool ean>

<bool ean>

<bool ean>
<numeric parnp
<NR3>

NEVer | ESECond| ERGThr shi d
NEV| ESEC| ERGT

NEVer | ALMays| NZECount | TERG hrshl d

NEV| ALW NZEC| TERG
FULL| UREP

FULL| UREP
RS232| ECONt r ol | er
RS232| ECON
<nuneric val ue>
<NR1>
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Port 1: the error detector data input port

KEYWORD
EYE
: TCENter|: TCENtre
: TCENter?: | TCENt re?
:ACENt er | : ACENt r e
: ACENt er ?: | ACENt r e?
:WDTh?
: HEl Ght ?
: THReshol d
: THReshol d?
ELOCat i on
ELOCat i on?
: BEADdr ess
: BEADdr ess?
BLOCk
BLOCk?
:BSTart
:BSTart?
: BLENgt h
: BLENgt h?

INPutl: The Data Input

KEYWORD

| NPut [i]
POLarity
POLarity
. DELay
. DELay?
: TERM nat i on
: TERM nat i on?

PARAMETER FORM

ONCE| <bool ean>
<bool ean>

ONCE| <bool ean>
<bool ean>

<NR3>

<NR3>

<numeric val ue>
<NR3>

ONCE

<bool ean>
<nuneric val ue>
<NR1>

<bool ean>

<bool ean>
<nuneric val ue>
<NR1>

<nuneric val ue>
<NR1>

PARAMETER FORM

NORMal | | NVert ed
NCRM | NV
<numeric val ue>
<NR3>

<nuneric val ue>
<NR1>

COMMENTS

query only
query only

COMMENTS
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Port 2: the error detector clock input port

Port 2: theerror detector clock input port

SENSe2: The Clock Sense

KEYWORD PARAVETER FORM COVMENTS
SENSe2
. FREQuency
[ CW: FI Xed] ? <NR3> Query only
INPut2: The Clock Input
KEYWORD PARAVETER FORM COVMENTS
| NPut 2
: TERM nat i on <nuneric val ue>
: TERM nat i on? <NR1>
Port 7: theerror detector trigger output port
SOURce7: TheTrigger Source
KEYWORD PARAVETER FORM COMMENTS
SQURce7
: TRI Gger
[ : MODE] PATTer n| DCLock
[ : MODE] ? PATT| DCL
Port 8: theerror detector error output port
OUTPut8: The ErrorsOutput
KEYWORD PARAVETER FORM COMMENTS
QUTPut 8
: PLENgt h RZ| STRet ched
: PLENgt h? Rz| STR
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The error detector measurement subsystem

Theerror detector measurement subsystem

KEYWORD
FETCh| PFETch
[ SENSe[i]]
. ECQunt
[ ALL]
[ : FULL]
[ TOTal ] ?
: DELTa?

BI T
[: TOTal ] ?
- DELTa?

. ZASone
[: TOTal ] ?
: OASZer o
[: TOTal ] ?
: ERATI o
[ ALL]
[ : FULL]
[: TOTal ] ?
: DELTa?

BIT
[: TOTal ] ?
: DELTa?

. ZASone
[: TOTal ] ?
: OASZer o
[: TOTal ] ?
: Bl NTerva
: SEConds?
: DSEConds?
: CSEConds?
: MSEConds?

PARAMETER FORM

<NR3>
<NR3>

<NR3>

<NR3>

<NR3>

<NR3>

<NR3>
<NR3>

<NR3>
<NR3>

<NR3>
<NR3>
<NR3>
<NR3>

<NR3>
<NR3>

COMVENTS

query only
query only;
refers to

query only
query only;
refers to

query only

query only

query only
query only;
refers to

query only
query only;
refers to

query only

query only
only
only
only
only

query
query
query
query

only
FETCh

only
FETCh

only
FETCh

only
FETCh
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The error detector measurement subsystem

KEYWORD
:EFI Nt erva
: SEConds?
: DSEConds?
: CSEConds?
: MSEConds?
: LGSS
. POWer ?
: SYNChr oni sat ?
1 B21
AVA | ability?
:UNAVai | abi i ?
. SESeconds?
: DM Nut es?
: ESEConds?
. GATE
: ELAPsed?
LTEXt ?
: SENSe2
: FREQuency?
[: CW : FI Xed] ?
: BCQunt ?
: BANDswi t ch?

PARAMVETER FORM COMMENTS
<NR3> query only
<NR3> query only
<NR3> query only
<NR3> query only
<NR3> query only
<NR3> query only
<NR3> query only
<NR3> query only
<NR3> query only
<NR3> query only
<NR3> query only
<NR3> query only
<string> query only
<NR3> query only
<NR3> query only
<numneric> query only
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The DI SPlay subsystem

TMSL Command Definition Quick Reference Guide
Common Commands

KEYWORD
DI SPI ay

' W NDow

[ : RESul t s]
[:RESul ts]?

CONFi g

CONFi g?

. REPor t
: REPort?
: UPAGe
[ : DEFi ne]

PARAMETER FORM COVMMENTS

MAI N| OTHer | | NTer val | G821| EYE| USER
MAI N| OTH| | NT| G821| EYE| USER
PATTer n| DOUTput | COUTput | EADD| SOUTput |
TSETup| M SC| | EYE| SAUDI o| GATi ng|
ELOCat i on| LOGG ng| PRI Nt er
PATT| DOUT| COUT| EADD| SOUT| TSET| M SC

| EYE| SAUD| GAT| ELOC] LOGH PRI N
PREVI ous| CURRent
PREV| CURR

PGCFrequency| pat gen i/p clock freq
EDCFrequency| err det i/p clock freq

BCQunt | bit count

ECQunt | error count

ERATI o] error ratio

DCQunt | delta error count

DRATI o| delta error ratio

ERRor s| errors

ZECount | zero as one error count
CECount | one as zero error count
ZERat i 0| zero as one error ratio
CERat i o one as zero error ratio
ECBi t | bit error count

ERBI t | bit error ratio

DECBI t | bit delta error count
DERSBI t | bit delta error ratio
ERSeconds| error seconds
EDSeconds| error deci seconds
ECSeconds| error centiseconds
EMSeconds| error mlliseconds
EFSeconds| error free seconds
EFDSeconds| error free deci seconds
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KEYWORD

PARAMETER FORM

EFCSeconds|
EFMSeconds|

PLSeconds|
SLSeconds|

AVAI | ability]|
UNAVai | abi | i |
SESeconds|

ERDSeconds|
DM Nut es|

BECount |
BERat i o]
BEDCount |
BEDRat i o|
BCELapsed|

EW Dt h|

EHEi ght |
TCEM er |
VCENt er |
CTHReshol d|
CFRequency|
CDERat i 0|
ESTat us|
EETHr eshol d|

Pl Dentity]|
PGTMode|
PGTRi gger |
COAMpl i t ude|
CBAMpl i t ude|
COHLevel |
CBHLevel |
COTerm
CBTRacKk|
DOAMpl i t ude|
DBAMpl i t ude|
DOHLevel |
DBHLevel |

TMSL Command Definition Quick Reference Guide
Common Commands

COVIVENTS
error free centi seconds
error free mlliseconds

power | oss seconds
sync | oss seconds

G 821 availability

G 821 unavailability
G 821 severely errored
secs

G 821 errored seconds
G 821 degraded m nutes

Bl G error count
BIGerror ratio

Bl G delta error count
BlG delta error ratio
Bl G gating el apsed

eye W dth

eye hei ght

eye tinme center

eye vol tage center

eye center threshold
eye center frequency
eye center delta ratio
eye status

eye edge threshold

pattern identity

pat pgen trig node

pat gen trigger

clock o/p anplitude

cl ock bar o/p anplitude
clock o/p hi-Ilevel

cl ock bar o/ p hi-level
clock o/p term nation
cl ock bar tracking
data o/ p anplitude
data bar o/ p anplitude
data o/p hi-Ievel

data bar o/p hi-Ievel
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KEYWORD

PARAMETER FORM

DOTer m
DOCont r ol
DBCont r ol
DOPol arity|
DODel ay|
DBTRack|
SDAMpl i t ude|

SDHLevel |
SDTer m
SCAMpl i t ude|
SCHLevel |

SCTer m

EADD|

EDTMbde)|
EDEout put |

ZOTHr eshol d|
Dl Pol arity]|
DI Del ay|

D Term

Cl Term

SMODe |
STHReshol d|

GRMode|
GDVbde|
GPERi od|
GREPor t |
CELapsed|

BEADdr ess|
BSADdr ess|
BLENgt h

TMSL Command Definition Quick Reference Guide
Common Commands

COVMENTS

data o/p term nation
data o/p contro
data bar o/p contro
data o/p polarity
data o/ p del ay
data bar tracking
subrate data o/ p
anpl i tude
subrate data o/ p

hi -1 evel
subrate data o/p
term nation
subrate clock o/p
anpl i tude
subrate clock o/p
hi -1 evel
subrate clock o/p
term nation
error add

err det trig node
err det error output

0/1 threshol d

data i/p polarity
data i/p del ay

data i/p term nation
clock i/p term nation

sync node
sync threshol d

gating repeat node
gating duration node
gating period

gating report

gating el apsed

bit error address
bl ock start address
bl ock | ength
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KEYWORD PARAMVETER FORM COVMENTS
LGSTat us| | oggi ng status
HCONt rol | er | HP-1 B control |l er
ALOGgi ng| al arnms | oggi ng
LEReport | | og end report
SSTat us| squel ch status
LTHReshol d| | oggi ng threshol d
LDTRi gger | | og during trigger
LETRi gger | | og end trigger
SGFRequency| si g gen frequency
(wth slaved sig gen)
SGAMpl i t ude| sig gen anplitude
(with slaved sig gen)
SQQut put | si g gen out put
(with slaved sig gen)
[ : DEFi ne] <bool ean>
: CLEar --- event; no query
The MMEMory subsystem
KEYWORD PARAMVETER FORM COMMENTS
MVEMor y
INITialize
: DELet e <file nanme> event; no query
. CATal og? <NR3>, <NR3> query only
{,<file entry>}
: MPResent ? <bool ean> query only
: CPDi sk| CPDi sc <NR1> event; no query
.1 CPDi sk| : I CPDi sc <NR1>, AHALf | BHALf, event; no query
<NR1>, <NR1>
The SY STem subsystem
KEYWORD PARAMVETER FORM COMMENTS
SYSTem
: BEEPer
[: 1 Mvedi at e] [<freg>[, <time> parns no effect
[.<vol>]]]
: STATe <bool ean>
: STATe? <bool ean>
: VOLune <nuneric val ue>
: VOLune <NR3>
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KEYWORD
: ERRor ?
: KLOCKk
: KLOCk?
: PRESet | :
: PTHRough
[ STR ng]
[: STRing] ?
: VERSI on?
: DATE
: DATE?
:TIME
- TI ME?
: FREVI si on
[ : CPRocessor ]
[: APPLi cation] ?
: BOOT?
: MPRocessor
[: APPLi cation] ?
: BOOT?
: FUPDat e

PRESet <n>

The STATus subsystem

KEYWORD
STATus

: OPERat i on
[ EVENt | ?
:CONDi tion?
: ENABI e
: ENABI e?
: PTRansi ti on
: PTRansition?
: NTRansi ti on
: NTRansition?

QUEStlonabIe
[ EVENt | ?
:CONDi tion?
: ENABI e
: ENABI e?
: PTRansi ti on
: PTRansition?
: NTRansi ti on
: NTRansition?

PARAVETER FORM
<NR1>, <stri ng>

COMMENTS
query only

<bool ean>

<bool ean>

--- event; no query
<string>

<string>

<NR2> query only

<year >, <nont h>, <day>
<year >, <nont h>, <day>
<hour >, <nm nut e>, <second>
<hour >, <m nut e>, <second>

<string> query only
<string> query only
<string> query only
<string> query only

CAPPI i cati on| MAPPI i cati on

PARAMETER FORM COMMENTS

<NR1>
<NR1>
<NRf >
<NR1>
<NRf >
<NR1>
<NRf >
<NR1>

query only
query only

<NR1>
<NR1>
<NRf >
<NR1>
<NRf >
<NR1>
<NRf >
<NR1>

query only
query only
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KEYWORD
: CLCSs

[ EVENt | ?
:CONDi tion?
:ENABIe
. ENABI e?
: PTRansi ti on
: PTRansi tion?
: NTRansi tion
: NTRansi tion?

. PRESet
: FAIl Lur e
[ EVENt]?

PARAMETER FORM

<NR1>
<NR1>
<NRf >
<NR1>
<NRf >
<NR1>
<NRf >
<NR1>

<NR1>

COMMENTS
query only
query only

event; no query

query only
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Port 9: the slaved MMS signal generator clock output port

Port 9: the slaved MM S signal generator clock output port

SOURCce9: The Clock Source

KEYWORD
SQURce9
1 DN?
: FREQuency
[ : CW : FI Xed]
[: CW: FI Xed] ?
. STEP
[ : 1 NCRenent |
[: 1 NCRenent] ?
. PONer
[: LEVel ]
[: 1 Mvedi at e]
[ AMPLI t ude]
[ AMPLI t ude] ?
: QUTPut
[ STATe]
[ STATe] ?

PARAMETER FORM COMMENTS

<string> query only

<numeri c val ue>
<NR3>

<nuneri c val ue>
<NR3>

<nuneri c val ue>
<NR3>

<bool ean>
<bool ean>
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IEEE Common Commands

|EEE Common Commands

Mandatory Commands

KEYWORD
*CLS
*ESE
*ESE?
*ESR?
*| DN?
*OPC
*OPC?
*RST
* SRE
* SRE?
*STB?
*TST?
*WAI

Optional Commands

KEYWORD
*OPT?

*PSC
*PSC?
*RCL
* SAV

PARAVETER FORM
<NRf >

<NR1>

<NR1>

<string>

<NR1>
<NRf >
<NR1>
<NR1>
<NR1>

PARAMETER FORM
<NR1>

<NRf >
<NR1>
<NRf >
<NRf >

COMVENTS
event; no query

query only
query only

event; no query

query only
query only

COMMENTS
Query only

Two fields:

1. UHF| UHG UHH
2. UHJ|O

event; no query
event; no query
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SCPI Conformance Information
SCPI Version

I ntroduction

This section details how the HP 71612 Series of Gb/s Testers conform to Standard
Commands for Programmable I nstruments (SCPI). It lists separately:

* The SCPI version to which the instruments comply.

e The commands confirmed by SCPI.

* The commands approved by SCPI.

« The commands which are not yet part of the SCPI definition.

SCPI Version

The HP 71612 Series of Gb/s Testers complies with SCPI-1990.0

SCPI Confirmed Commands

The following commands are confirmed by SCPI:
[ SOURce[ 1] : ]

VOLTage
[: LEVel ]
[: I Mvedi at e]
[ : AMPLI t ude]
[ : AMPLI t ude] ?
:H GH
tH GH?

: ATTenuat i on
: ATTenuati on?

PATTern
. FORVAT
[ : DATA]
[ : DATA] ?
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SOURce?2
: FREQuency
[: CW: FI Xed] ?
: VOLTage
[: LEVel ]
[: 1 Mvedi at e]
[ AMPLI t ude]
[ AMPLi t ude] ?
[ H GH
[:H&]?
. ATTenuat i on
: ATTenuat i on?

OUTPut [ 1]
[ : STATE]
[ : STATE] ?
: COUPI i ng
: COUPI i ng?

OUTPut 2
: COUPI'i ng
: COUPIl i ng?

SQOURce4
: VOLTage
[: LEVel ]
[ | M\Vedi at e]

[ AMPLI t ude]
[ AMPLi t ude] ?
H GH

CH GH?

QUTPut 4
: COUPI i ng
: COUPIl i ng?
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SOURce5
: VOLTage
[: LEVel ]
[ 1 M\edi at e]

[ AMPLI t ude]

[ : AMPLI t ude] ?
s H GH

: H GH?

OQUTPut 5
: COUPI i ng
: COUPI i ng?

SENSe6
: FREQuency
[: CW: FI Xed] ?

SOURcel0
: VOLTage
[: LEVel ]
[ 1 MVedi at €]

[ AMPLI t ude]
[ AMPLi t ude] ?
H GH

s H GH?

OUTPut 10
[ : STATe]
[ : STATe] ?

SOURcell
: VOLTage
[: LEVel ]
[ 1 M\edi at e]

[ AMPLI t ude]
[ AMPLI t ude] ?
:H GH

: H GH?

SENSe2
: FREQuency
[: CW: FI Xed] ?
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SOURce9
| DN?
. FREQuency
[ : CW FI Xed]
[ CW FI Xed] ?
: STEP
[ : I NCRenent ]
[ : I NCRenent] ?
: PONer
[: LEVel ]
[ ] Mvedi at e]
[ : AMPLI t ude]
[ AMPLI t ude] ?
: QUTPut
[ STATe]
[ STATe] ?

MVEMor y
INITialize
: DELet e
. CATal ogue?

[ SENSe[ 1] : ]
PATTern
: FORMwat
[ : DATA]
[ : DATA] ?

SYSTem
. BEEPer
[: I Mvedi at e]

: ERRor ?

: KLOCk

: KLOCK?

. PRESet

: VERSI on?
: DATE

: DATE?

- TI VE

CTI VE?
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STATus
: QUESt i onabl e
[ EVENt | ?
:CONDi tion
:CONDi tion?
: ENABI e
: ENABI e?
: PTRansi ti on
: PTRansition?
: NTRansi ti on
: NTRansition?
: PRESet
: OPERat i on
[ EVEN | ?
:CONDi tion
:CONDi tion?
: ENABI e
. ENABI e?
: PTRansi ti on
: PTRansiti on?
:NTRansi tion
: NTRansi tion?
. PRESet
*CLS
* ESE
* ESE?
* ESR?
*| DN?
*OPC
* OPC?
* RST
* SRE
* SRE?
* STB?
*TST?
* WA
*OPT?
*PSC
* PSC?
* RCL
* SAV
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SCPI Approved Commands

SCPI Approved Commands

There are no commands in this category.

Non-SCPI Commands

The following commands are not yet part of the SCPI standard:

[ SOURce[ 1] : ]
PATTern
[: SELect]
[: SELect] ?

: ZSUBst i t ut
[ : ZRUN]|
[: ZRUN] ?

: MDENsi ty
[: DENSity3
[:DENSi ty]?

. UPATt er n<n>
[ : LENG h]
[ : LENG h] ?
: LABel
: LABel ?
: USE
. USE?
: DATA
: DATA?
. | DATa
. | DATa?
:LMODi fi ed?
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Non-SCPI Commands

: APCHange
: SOURce
: SOURce?
: MCDE
: MODE?
. SELect
. SELect ?
.| BHal f

: EADDI ti on
: SOURce
: SOURce?
. RATE
. RATE?

: VOLTage
: ECL

OUTPut [ 1]
POLarity
POLarity?

: DELay

: DELay?

: TERM nat i on

: TERM nati on?

SOURce?2
: VOLTage
: ECL

OUTPut 2
: TERM nati on
: TERM nati on?
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Non-SCPI Commands

SOURce3
: TRI Gger

[ - MODE]
[ : MODE] ?
: DCDRat i o
: DCDRat i 0?
: CTDRat i 0?
: PRBS<n>
. PRBS<n>?
: ZSUBst i t ut <n>
. ZSUBst i t ut <n>?
: MDENsi t y<n>
: MDENsi t y<n>?
. UPATt er n<n>
. UPATt er n<n>?
. APATt er n<n>
. APATt er n<n>?

SOURce4
VOLTage
: ECL

QUTPut 4
: TERM nati on
: TERM nati on?

SOURce5
VOLTage
: ECL

OUTPut 5
: TERM nati on
: TERM nati on?

SENSe6
: BANDswi t ch?

SOURcel0
: VOLTage
: TRACK
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SOURcell
: VOLTage
: TRACK

SENSel:
PATTern
[: SELect]
[: SELect] ?

: ZSUBst i t ut
[ : ZRUN]
[: ZRUN] ?

: MDENsi ty
[ DENSI ty]
[: DENSi ty] ?

. UPATt er n<n>
[ : LENG h]
[: LENG h] ?
: LABel
: LABel ?
: DATA
. DATA?
. | DATa
. | DATa?

VOLTage
. ZOTHr eshol d
: ZOTHr eshol d?
: AUTO
 AUTO?
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Non-SCPI Commands

GATE

[ STATe]

[: STATe] ?

: BURSt

: BURSt ?

: MODE

: MCDE?

- MANNer

. MANNer ?

: PERi od
[ TI Mg
[:TIME] ?
: ERRor s
: ERRor s?
'BITS
: BI TS?

SYNChr oni sat

SYNChr oni sat ?
: THReshol d
: THReshol d?

LOGAG ng
LOGG ng?
: SQUel ch
: SQUel ch?
. ALARs
. ALARns?
: THReshol d
: THReshol d?
: DURI ng
[ EVEN ]
[: EVENt] ?
: END
[ EVEN ]
[: EVENt] ?
: REPor t
. REPort ?
s PORT
: BRATe
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EYE
:TCENter|: TCENtre
: TCENter?: | TCENtre?
:ACENt er | : ACENt re
: ACENt er ?: | ACENt r e?
: W DTh?
- HEl Ght ?
: THReshol d
: THReshol d?

ELOCat i on
ELOCat i on?

: BEADdr ess

: BEADdr ess?

BLOCK

BLOCK?
. BSTart
:BSTart?
: BLENgt h
: BLENgt h?

I NPut [ 1]
POLarity
POLarity
: DELay
. DELay?

: TERM nat i on
: TERM nat i on?

SENSe?2
: BRATe?

| NPut 2
: TERM nati on
: TERM nati on?

SOURce7
- TRI (ger
[ - MODE]
[ : MODE] ?
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QUTPut 8
: PLENgt h
: PLENgt h?

FETCh| PFETch
[ SENSe[ 1] ]
: ECQunt
[ ALL]
[ FULL]
[ TOTal ] ?
: DELTa?
BIT
[ TOTal ] ?
: DELTa?
. ZASone
[: TOTal ] ?
. OASZer o
[: TOTal ] ?

: ERATI o
[ ALL]
[ : FULL]
[ TOTal ] ?
: DELTa?
BIT
[ TOTal ] ?
: DELTa?
. ZASone
[ TOTal ] ?
: OASZer o
[ TOTal ] ?

. El NTerva
: SEConds?
: DSEConds?
: CSEConds?
: MBEConds?

. EFI Nt erva
: SEConds?
: DSEConds?
: CSEConds?
: MBEConds?
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: LOSS
: PONeYr ?
: SYNChr oni sat ?

1 B21
AVAI | ability?
:UNAVai | abi li ?
. SESeconds?

: DM Nut es?
: ESEConds?

- GATE
: ELAPsed?
D LTEXt ?

: SENSe?2
: BCQunt ?
: BANDswi t ch?

DI SPI ay

- W NDow
[ : RESul t s]
[ RESul ts]?
CONFi g
CONFi g?

: REPor t

. REPort?

: UPAGe
[ : DEFi ne]
. CLEar

MVEMor y
. MPResent ?
: CPDi sk| CPDi sc
;1 CPDi sk| : I CPDi sc
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SYSTem
: FREVI si on
[ : CPRocessor ]
[ : APPLi cation] ?
. BOOT?
: MPRocessor
[ : APPLi cation] ?
. BOOT?
: FUPDat e

STATus
: QUESt i onabl e
: CLCSs

[ EVENt | ?
:CONDi tion?
:ENABIe
: ENABI| e?
: PTRansi tion
: PTRansi tion?
: NTRansi ti on
:NTRansi tion?

: PRESet
: FAI Lure
[: EVENt] ?
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SCPI Messages
No Error

I ntroduction

The system-defined error/event numbers are chosen on an enumerated (“1 of N”) basis.
The SCPI defined error/event numbers and the <error description> portions of the ERRor
query response are listed here. The first error/event described in each class (for example,
-100, -200, -300, -400) is a “generic” error. In selecting the proper error/event number to
report, more specific error/event codes are preferred, and the generic error/event is used
only if the others are inappropriate.

No Error

This message indicates that the device has no errors.

0 No Error

The queue is completely empty. Every error/event in the queue has been read or the queue
was purposely cleared by power-on, *CLS, etc.
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Command Errors [-199, -100]

Command Errors[-199, -100]

An <error/event number> in the range [-199, -100] indicates that an | EEE 488.2 syntax

error has been detected by the instrument’s parser. The occurrence of any error in this
class should cause the command error bit (bit 5) in the event status I(@BiSEA88.2,
section 11.5.1) to be set. One of the following events has occurred:

* An |EEE 488.2 system error has been detected by the parser. That is, a controller-to-
device message was received which is in violation of e 488.2 standard.
Possible violations include a data element which violates the device listening formats
or whose type is unacceptable to the device.

« An unrecognized header was received. Unrecognized headers include incorrect device-
specific headers and incorrect or unimplemehEE 488.2 common commands.

* A Group Execute Trigger (GET) was entered into the input buffer inside |&E=E
488.2 <PROGRAM MESSAGE>.

Events that generate command errors shall not generate execution errors, device-specific
errors, or query errors.

-100 Command error

This is the generic syntax error for devices that cannot detect more specific errors. This
code indicates only that a Command Error as definéBHEE 488.2, 11.5.1.1.4 has
occurred.

-101 Invalid character

A syntactic element contains a character which is invalid for that type; for example, a
header containing an ampersand, SETUP&. This error might be used in place of errors
-114, -121, -141, and perhaps some others.

-102 Syntax error

An unrecognized command or data type was encountered; for example, a string was
received when the device does not accept strings.

- 103 Invalid separator

The parser was expecting a separator and encountered an illegal character; for example,
the semicolon was omitted after a program message unit, *EMC 1:.CH1:VOLTS 5.

- 104 Datatypeerror

The parser recognized a data element different than one allowed; for example, numeric or
string data was expected but block data was encountered.
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-105 GET not allowed
A Group Execute Trigger was received within a program message (see | EEE 488.2, 7.7).

-108 Parameter not allowed

More parameters were received than expected for the header; for example, the *EMC
common command only accepts one parameter, so receiving *EMC 0,1 is not allowed.

- 109 Missing parameter

Fewer parameters were received than required for the header; for example, the *EMC
common command requires one parameter, so receiving *EMC is not allowed.

-110 Command header error

An error was detected in the header. This error message should be used when the device
cannot detect the more specific errors described for errors -111 through -119.

-111 Header separator error

A character which is not alegal header separator was encountered while parsing the
header; for example, no white space followed the header, thus *GMC*MACROQO” is an
error.

-112 Program mnemonic too long
The header contains more that twelve characterd &€l 488.2, 7.6.1.4.1).

- 113 Undefined header

The header is syntactically correct, but it is undefined by this specific device; for example,
*XYZ is not defined for any device.

- 114 Header suffix out of range

Indicates that a nonheader character has been encountered in what the parser expects is a
header element.

-120 Numeric dataerror

This error, as well as errors -121 through -129, are generated when parsing a data element
which appears to be numeric, including the nondecimal numeric types. This particular
error message should be used if the device cannot detect a more specific error.

-121 Invalid character in number

An invalid character for the data type being parsed was encountered; for example, an
alpha in a decimal numeric or a “9” in octal data.
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- 123 Exponent too large
The magnitude of the exponent was larger than 32000 (see | EEE 488.2, 7.7.2.4.1).

- 124 Too many digits

The mantissa of adecimal numeric data element contained more than 255 digits excluding
leading zeros (see |EEE 488.2, 7.7.2.4.1).

-128 Numeric data not allowed

A legal numeric data element was received, but the device does not accept onein this
position for the header.

-130 Suffixerror

Thiserror, aswell as errors -131 through -139, are generated when parsing a suffix. This
particular error message should be used if the device cannot detect a more specific error.

-131 Invalid suffix

The suffix does not follow the syntax described in | EEE 488.2, 7.7.3.2, or the suffix is
inappropriate for this device.

- 134 Suffix toolong
The suffix contained more than 12 characters (see |EEE 488.2, 7.7.3.4).

- 138 Suffix not allowed

A suffix was encountered after a numeric e ement which does not allow suffixes.

-140 Character dataerror

Thiserror, aswell as errors -141 through -149, are generated when parsing a character
data element. This particular error message should be used if the device cannot detect a
more specific error.

-141 Invalid character data

Either the character data el ement contains an invalid character or the particular element
received is not valid for the header.

- 144 Character datatoolong

The character data el ement contains more than twelve characters (see | EEE 488.2,
7.7.1.4).

- 148 Character data not allowed

A legal character data element was encountered where prohibited by the device.
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-150 String dataerror

Thiserror, aswell as errors -151 through -159, are generated when parsing a string data
element. This particular error message should be used if the device cannot detect a more
specific error.

- 151 Invalid string data

A string data element was expected, but wasinvalid for some reason (see | EEE 488.2,
7.7.5.2); for example, an END message was received before the terminal quote character.

- 158 Sring data not allowed

A string data el ement was encountered but was not allowed by the device at this point in
parsing.

- 160 Block dataerror

Thiserror, aswell as errors-161 through -169, are generated when parsing a block data
element. This particular error message should be used if the device cannot detect a more
specific error.

-161 Invalid block data

A block data element was expected, but was invalid for some reason (see | EEE 488.2,
7.7.6.2); for example, an END message was received before the length was satisfied.

- 168 Block data not allowed

A legal block data element was encountered but was not allowed by the device at this
point in parsing.

-170 Expression error

Thiserror, aswell as errors -171 through -179, are generated when parsing an expression
data element. This particular error message should be used if the device cannot detect a
more specific error.

-171 Invalid expression

The expression data element was invalid (see |EEE 488.2, 7.7.7.2); for example,
unmatched parentheses or an illegal character.

- 178 Expression data not allowed

A legal expression data was encountered but was not allowed by the device at thispoint in
parsing.
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-180 Macroerror

Thiserror, aswell as errors -181 through -189, are generated when defining a macro or
executing amacro. This particular error message should be used if the device cannot
detect a more specific error.

-181 Invalid outside macro definition

Indicates that a macro parameter placeholder ($<number) was encountered outside of a
macro definition.

-183 Invalid inside macro definition

Indicates that the program message unit sequence, sent witha*DDT or * DM C command,
issyntactically invalid (see 10.7.6.3).

- 184 Macro parameter error

Indicates that a command inside the macro definition had the wrong number or type of
parameters.
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Execution Errors[-299, -200]

An <error/event number> in the range [-299, -200] indicates that an error has been
detected by the instrument’s execution control block. The occurrence of any error in this
class should cause the execution error bit (bit 4) in the event status register (| EEE 488.2,
section 11.5.1) to be set. One of the following events has occurred:

* A <PROGRAM DATA> element following a header was evaluated by the device as
outside of its legal input range or is otherwise inconsistent with the device's
capabilities.

» Avalid program message could not be properly executed due to some device condition.

Execution errors shall be reported by the device after rounding and expression evaluation
operations have taken place. Rounding a numeric data element, for example, shall not be
reported as an execution error. Events that generate execution errors shall not generate
Command Errors, device-specific errors, or Query Errors.

- 200 Execution error

This is the generic syntax error for devices that cannot detect more specific errors. This
code indicates only that an Execution Error as defingé8HE 488.2, 11.5.1.1.5 has
occurred.

- 201 Invalid whilein local

Indicates that a command is not executable while the device is in local due to a hard local
control (sed EEE 488.2, 5.6.1.5); for example, a device with a rotary switch receives a
message which would change the switches state, but the device is in local so the message
can not be executed.

- 202 Settingslost duetortl

Indicates that a setting associated with a hard local controlE&#e488.2, 5.6.1.5) was
lost when the device changed to LOGS from REMS or to LWLS from RWLS.

-210 Trigger error

-211 Trigger ignored

Indicates that a GET, *TRG, or triggering signal was received and recognized by the
device but was ignored because of device timing considerations; for example, the device
was not ready to respond. Note: a DTO device always ignores GET and treats *TRG as a
Command Error.
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-212 Armignored

Indicates that an arming signal was received and recognized by the device but was
ignored.

- 213 Initignored

Indicates that a request for a measurement initiation was ignored as another measurement
was already in progress.

- 214 Trigger deadlock

Indicates that the trigger source for the initiation of a measurement is set to GET and
subsequent measurement query is received. The measurement cannot be started until a
GET isreceived, but the GET would cause an INTERRUPTED error.

- 215 Arm deadlock

Indicates that the arm source for the initiation of a measurement is set to GET and
subsequent measurement query is received. The measurement cannot be started until a
GET isreceived, but the GET would cause an INTERRUPTED error.

- 220 Parameter error

Indicates that a program data element related error occurred. This error message should be
used when the device cannot detect the more specific errors described for errors -221
through -229.

- 221 Setting conflict

Indicates that alegal program data element was parsed but could not be executed due to
the current device state (see |EEE 488.2, 6.4.5.3 and 11.5.1.1.5.)

- 222 Dataout of range

Indicates that alegal program data element was parsed but could not be executed because
the interpreted value was outside the legal range as defined by the device (see | EEE
488.2,11.5.1.15)

- 223 Too much data

Indicates that alegal program data element of block, expression, or string type was
received that contained more data than the device could handle due to memory or related
device-specific requirements.

- 224 lllegal parameter value

Used where exact value, from alist of possibles, was expected.
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- 230 Datacorrupt or stale
Possibly invalid data; new reading started but not completed since last access.

- 231 Dataquestionable

Indicates that measurement accuracy is suspect.

-240 Hardwareerror

Indicates that alegal program command or query could not be executed because of a
hardware problem in the device. Definition of what constitutes a hardware problem is
completely device-specific. This error message should be used when the device cannot
detect the more specific errors described for errors -241 through -249.

- 241 Hardwaremissing

Indicates that alegal program command or query could not be executed because of
missing device hardware; for example, an option was not installed. Definition of what
constitutes missing hardware is completely device-specific.

- 250 Massstorageerror

Indicates that a mass storage error occurred. This error message should be used when the
device cannot detect the more specific errors described for errors -251 through -259.

- 251 Missing mass storage

Indicates that alegal program command or query could not be executed because of
missing mass storage; for example, an option that was not installed. Definition of what
constitutes missing mass storage is device-specific.

- 252 Missing media

Indicates that alegal program command or query could not be executed because of a
missing media; for example, no disk. The definition of what constitutes missing mediais
device-specific.

- 253 Corrupt media

Indicatesthat alegal program command or query could not be executed because of corrupt
media; for example, bad disk or wrong format. The definition of what constitutes corrupt
mediais device-specific.

- 254 Mediafull

Indicatesthat alegal program command or query could not be executed because the media
was full; for example, thereis no room on the disk. The definition of what constitutes a
full mediais device-specific.
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- 255 Directory full

Indicatesthat alegal program command or query could not be executed because the media
directory was full. The definition of what constitutes a full media directory is device-
specific.

- 256 Filenamenot found

Indicates that alegal program command or query could not be executed because the file
name on the device media was not found; for example, an attempt was made to read or
copy anonexistent file. The definition of what constitutes a file not being found is device-
specific.

- 257 Filenameerror

Indicates that alegal program command or query could not be executed because the file
name on the device mediawas in error; for example, an attempt was made to copy to a
duplicate file name. The definition of what constitutes a file name error is device-specific.

- 258 Media protected

Indicatesthat alegal program command or query could not be executed because the media
was protected; for example, the write-protect tab on a disk was present. The definition of
what constitutes protected media is device-specific.

- 260 Expression error

Indicates that an expression program data element related error occurred. This error
message should be used when the device cannot detect the more specific errors described
for errors -261 through -2609.

-261 Math error in expression

Indicates that a syntactically legal expression program data element could not be executed
due to amath error; for example, a divide-by-zero was attempted. The definition of math
error is device-specific.

-270 Macroerror

Indicates that a macro-related execution error occurred. Thiserror message should be used
when the device cannot detect the more specific errors described for errors -271 through
-279.

-271 Macrosyntax error

Indicates that a syntactically legal macro program data sequence, according to | EEE
488.2, 10.7.2, could not be executed due to a syntax error within the macro definition (see
|EEE 488.2, 10.7.6.3.)
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- 272 Macro execution error

Indicates that a syntactically legal macro program data sequence could not be executed
due to some error in the macro definition (see | EEE 488.2, 10.7.6.3.)

- 273 lllegal macro label

Indicates that the macro label defined in the* DM C command was alegal string syntax but
could not be accepted by the device (see |EEE 488.2, 10.7.3 and 10.7.6.2); for example,
the label was too long, the same as a common command header, or contained invalid
header syntax.

- 274 Macro parameter error

Indicates that the macro definition improperly used a macro parameter placeholder (see
|EEE 488.2, 10.7.3).

- 275 Macro definition too long

Indicates that a syntactically legal macro program data sequence could not be executed
because the string or block contents were too long for the device to handle (see IEEE
488.2, 10.7.6. 1).

-276 Macrorecursion error

Indicates that a syntactically legal macro program data sequence could not be executed
because the device found it to be recursive (see | EEE 488.2, 10.7.6.6).

- 277 Macroredefinition not allowed

Indicates that a syntactically legal macro label in the * DMC command could not be
executed because the macro label was already defined (see | EEE 488.2, 10.7.6.4).

- 278 Macro header not found

Indicates that a syntactically legal macro label in the * GMC? query could not be executed
because the header was not previously defined.

- 280 Program error

Indicates that a downloaded program-related execution error occurred. This error message
should be used when the device cannot detect the more specific errors described for errors
-281 through -289.

NOTE A downloaded program is used to add algorithmic capability to a
device. The syntax used in the program and the mechanism for
downloading a program is device-specific.
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- 281 Cannot create program

Indicates that an attempt to create a program was unsuccessful. A reason for the failure
might include not enough memory.

- 282 lllegal program name

The name used to reference a program was invalid; for example, redefining an existing
program, deleting a nonexistent program, or in general, referencing a nonexistent
program.

- 283 lllegal variable name
An attempt was made to reference a nonexistent variable in a program.

- 284 Program currently running

Certain operations dealing with programs may beillegal while the program is running; for
example, deleting a running program might not be possible.

- 285 Program syntax error

Indicates that a syntax error appears in adownloaded program. The syntax used when
parsing the downloaded program is device-specific.

- 286 Program runtimeerror
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Query Errors[-499, -400]

An <error/event number> in the range [-499, -400] indicates that the output queue control
of the instrument has detected a problem with the message exchange protocol described in
| EEE 488.2, chapter 6. The occurrence of any error in this class should cause the query
error bit (bit 2) in the event status register (IEEE 488.2, section 11.5.1) to be set. These
errors correspond to message exchange protocol errors described in |EEE 488.2,

section 6.5. One of the following istrue:

« An attempt is being made to read data from the output queue when no output is either
present or pending.
« Data in the output queue has been lost.

Events that generate query errors shall not generate command errors, execution errors, or
device-specific errors; see the other error definitions in this section.

- 400 Queryerror

This is the general query error for devices that cannot detect more specific errors. This
code indicates only that a Query Error, as definddEEE 488.2, 11.5.1.1.7 and 6.3, has
occurred.

-410 Query INTERRUPTED

Indicates that a condition causing an INTERRUPTED Query error occurretE(SEe
488.2, 6.3.2.3); for example, a query followed by DAB or GET before a response was
completely sent.

-420 Query UNTERMINATED

Indicates that a condition causing an UNTERMINATED Query error occurredgde
488.2, 6.3.2.2); for example, the device was addressed to talk and an incomplete program
message was received.

-430 Query DEADLOCKED

Indicates that a condition causing a DEADLOCKED Query error occurredEsde
488.2, 6.3.1.7); for example, both input buffer and output buffer are full and the device
cannot continue.

-440 Query UNTERMINATED after indefinite response

Indicates that a query was received in the same program message after a query requesting
an indefinite response was executed (&g#€E 488.2, 6.5.7.5.7.)
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Program Examples

I ntroduction

This appendix provides example programs on clock stabilization, testing and gaining
pattern synchronization and clock to data alignment.

Clock Sahilization

The following example explains the use of BANDswitch? to establish end of “settling
time” following a frequency change. The following code extract gives an example of the
use of the functions in the RMB-UX basic language example program given on page 7-3.
This indicates that only the “FNBertFreqSetld” function need be called directly with the
other functions being called at a lower level.

80 REAL SrcFreq
90 I NTEGER Settl ed
130 Isc =7 ! HPIB i/f select code
140 Instradr = 8 I 70843 HSBERT' s HPI B address
350 ASSIGN @nstr TO 100*1 sc+l nstradr
500 SrcFreq=2.4E+9
600 ! configure clock source (This nay be independently controlled over HPIB or,
605 ! when using an MV
610 ! source configured as a “slave” to the BERT, via the BERT's
615 ! “SOURCE9:FREQ” command.)
620 CALL SetSrcFreq( SrcFreq ) ! configure clock source (may be independently
625 ! controlled over HPIB
630
640 !await BERT establishing its settings for the new frequency.
650 Settled = FNBertFreqSetld( @Instr, SrcFreq )
660 !
670 IF ( Settled ) THE N ...
make BERT measurements
800 ELSE
Report that BERT's generator or detector configuration did not
stabilise within the maximum expected time (~30 seconds).
The outcome should cause termination of testing until the cause
is understood. Investigate the cabling of the “CLOCK IN”
and “CLOCK OUT” ports and observe the BERTs behaviour on manually
repeating the configuration changes.
1000 END IF
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RMB-UX Basic L anguage Example of the Use of BANDswitch?

9570 DEF FNInstrid$( @Bert )

9580 DI M 1 d$[ 100]

9590 OUTPUT @Bert;"*IDN?”

9600 ENTER @Bert;ld$

9610 RETURN Id$

9620 FNEND

9630 !

9640 ! FNBertPgPresent

9650 !

9660 ! This function returns 1 (true) when the HP70843 BERT
9670 ! controlled via i/fo path @Bert has a pattern generator
9680 ! module installed and returns O (false) otherwise.
9690 !

9700 DEF FNBertPgPresent( @Bert )

9710  DIM BertOpt$[1],1d$[100]

9720 1d$ = FNinstrid$( @Bert )

9730  BertOpt$ = 1d$[22,22]

9740  RETURN (( BertOpt$="A" ) OR ( BertOpt$="B" ))
9750 FNEND

9760 !

9770 ! FNBertEdPresent

9780 !

9790 ! This function returns 1 (true) when the HP70843 BERT
9800 ! controlled via i/o path @Bert has an error detector
9810 ! module installed and returns O (false) otherwise.
9820 !

9830 DEF FNBertEdPresent( @Bert )

9840  DIM BertOpt$[1],1d$[100]

9850 Id$ = FNinstrid$( @Bert )

9860  BertOpt$ = 1d$[22,22]

9870 RETURN (( BertOpt$="A" ) OR ( BertQpt$="C" ))
9880 FNEND




Program Examples

9890 !

9900 ! FNCl kBandok

9910 !

9920 ! G ven the BERT' s response to the BANDswi tch? query
9930 ! and the known actual clock input frequency

9940 ! (i.e. not the BERT s measured value) this function
9950 ! returns 1 when the Band indicates that the BERT s
9960 ! clock systemcontrol state has stabilised follow ng
9970 ! a change in the clock input frequency or |evel, and

9980 ! returns O otherwise to indicate that the BERT is not

9990 ! yet quiescent.

10000 !

10010 !' Notes:

10020 ! a) when 2.9GHz < Freq < 3.1 GHz, Band 1 or 2 is XK

10030 ! b) when 5.9GH < Freq < 6.1 GHz, Band 2 or 3 is XK

10040 ! c¢) when Freq > 13.1 Gz, Band O inplies no clk-data
10050 ! del ay control avail able.
10060 ! d) a tolerance of +/-1MHz is used on the given Freq.
10070 !

10080 DEF FNCO kBandok( REAL Freq, | NTEGER Band)

10090 REAL Ghz

10100 I NTEGER Ck

10110 CGhz = 1. 0E+9 11 Gz

10120 SELECT Band

10130 CASE 0

10140 Ok = ((Freq=0) OR (Freq>13.099*Chz))

10150 CASE 1

10160 O = ((Freg>0) AND (Freqg<3.101*Gnhz))

10170 CASE 2

10180 Ok = ((Freg>=2.899+Chz) AND (Freq<6.101*Chz))
10190 CASE 3

10200 Ok = ((Freg>=5.899~CGhz) AND (Freq<13.101*Chz))
10210 CASE ELSE

10220 G =0 ! False

10230 END SELECT

10240 RETURN Ck

10250 FNEND

10260 !

10270 ! FNFr eqgl nTol

10280 !

10290 ! This function returns 1 (true) when MeasFreq is within 1VHz
10300 ! of Actual Freq and 0 (fal se) otherw se

10310 !

10320 DEF FNFreqgl nTol ( REAL Actual Freq, MeasFreq )

10330 RETURN ( ( MeasFreq<Act ual Freqg+1. OE+6) AND ( MeasFreqg>Act ual Freqg- 1. OE+6))
10340 FNEND

10350 !
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10360
10370
10380
10390
10400
10410
10420
10430
10440
10450
10460
10470
10480

Program Examples

FNBert FreqSet | d

This function should be called foll owi ng any change of frequency
at the “CLOCK IN” port of the HP70843 BERT's pattern generator
or error detector modules.

This function returns 1 (true) when the pattern generator

and/or error detector's clock system configurations and the
measured frequencies are within 1IMHz of the given “ActualFreq”.
If either of the clock system bands or measured frequencies

fails to reach the expected value within 30 seconds this function
returns 0O (false).

10490 DEF FNBertFreqSetld( @Bert, REAL ActualFreq )

10500
10510
10520
10530
10540
10550
10560
10570
10580
10590
10600
10610
10620
10630
10640
10650
10660
10670
10680
10690
10700
10710
10720
10730
10740
10750
10760
10770
10780
10790

INTEGER Band,Settled,AbortTime,MaxNoOfWaits,AttemptNo,Abort
REAL MeasFreq,WaitTime

DIM 1d$[80]

AbortTime =30 ! seconds

WaitTime =3 1 300ms

MaxNoOfWaits = AbortTime / WaitTime

AttemptNo =0

Settled =1 linitially assume ok for ED only case.

make sure the BERT has executed all preceding commands before
starting a fixed delay in the controller which is to allow the BERT
time to detect the frequency change.

Synchronising the controller to the BERT is achieved by any query.
[d$=FNInstrid$( @Bert )

WAIT WaitTime

IF FNBertPgPresent( @Bert ) THEN
REPEAT
OUTPUT @Bert;"SENSE6:BAND?”
ENTER @Bert;Band
Settled = FNCIkBandok( ActualFreq, Band )
GOSUB AbortOrWait
UNTIL ( Settled OR Abort )
!
IF Settled THEN
AttemptNo =0
REPEAT
OUTPUT @Bert;"SENSE6:FREQ?”
ENTER @Bert;MeasFreq
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10800 Settled = FNFreql nTol ( Actual Freq, MeasFreq )
10810 GOSUB Abort Or Wai t

10820 UNTIL ( Settled OR Abort )

10830 END | F

10840 END I F

10850 !

10860 I F Settled AND FNBert EdPresent ( @ert ) THEN
10870 At t enpt No =0

10880 REPEAT

10890 OUTPUT @Bert;"SENSE2:BAND?”

10900 ENTER @Bert;Band

10910 Settled = FNCIkBandok( ActualFreq, Band )
10920 GOSUB AbortOrWait

10930 UNTIL ( Settled OR Abort )

10940 !

10950 IF Settled THEN

10960 AttemptNo =0

10970 REPEAT

10980 OUTPUT @Bert;"SENSE2:FREQ?”

10990 ENTER @Bert;MeasFreq

11000 Settled = FNFreqInTol( ActualFreq, MeasFreq )
11010 GOSUB AbortOrWait

11020 UNTIL ( Settled OR Abort )

11030 END IF

11040 END IF
11050 RETURN Settled

11060 !

11070 AbortOrWait:!

11080 IF NOT Settled THEN

11090 AttemptNo=AttemptNo+1

11100 Abort=(AttemptNo>=MaxNoOfWaits)
11110 IF NOT Abort THEN

11120 WAIT WaitTime

11130 END IF

11140 END IF
11150 RETURN
11160 !

11170 FNEND
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Testing and Gaining Pattern Synchronization

3250 ! determ ne whether the BERT's error detector has sync'd to the
3260 ! received pattern at the DATA IN port.

3270 !

3280 DEF FNSynclLs( @ert)

3290 | NTEGER QuesCond

3300 OUTPUT @Bert;"STAT:QUES:COND?"

3310 ENTER @Bert;QuesCond

3320 RETURN BIT(QuesCond,10)

3330 FNEND

3340 !

3350 ! determine whether the BERT's error detector has attempted to sync
3360 ! to the received pattern with all possible pattern bit alignment
3370 ! positions.

3380 !

3390 DEF FNFrstSyncCyc(@Bert)

3400 INTEGER QuesCond

3410 OUTPUT @Bert;"STAT:QUES:COND?"

3420 ENTER @Bert;QuesCond

3430 RETURN BIT(QuesCond,12)

3440 FNEND

3450 !

3460 ! determine whether the BERT's error detector is in sync with the
3470 ! received pattern at the DATA IN port.

3480 !If SyncLs is asserted then re-start a sync search and await SyncLs
3490 ! being deasserted or the completion of sync attempt with all
3500 ! possible pattern bit alignment positions.

3505 !'returns 1 when in-sync

3510 !returns O if SyncLs still true after 1 complete sync search

3515 !

3520 DEF FNGainSync(@Bert)

3540 IF FNSyncLs(@Bert) THEN

3550 OUTPUT @Bert;"SENSE1:SYNC ONCE" I start sync search
3560 REPEAT

3570 WAIT .3 !seconds

3580 UNTIL NOT FMSyncLs(@Bert) OR NOT FNFrstSyncCyc(@Bert)

3590 ENDIF

3600 RETURN NOT FNSyncLs(@Bert)

3610 FNEND
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Performing Clock To Data Delay Alignment

23810 !

23820
23830
23840
23850
23860
23870
23880
23890
23900
23910

23920
23930
23940

23960
23970
23980
23990
24000
24010
24020

24030 !

24040
24050
24060
24070
24080
24090
24100
24110
24120
24130
24140
24150
24160
24170
24180
24190
24200
24210

FNAI i gnEdDel ay

Perform an alignment of the error detector’s CLOCK IN

with respect to its DATAIN in order position the

detector’s sanpling of the pattern data at the middle

of the eye.

Return 1 for success and o/p the resultant eye-wi dth and center del ay

Return O for failure (In this case the resultant eye-w dth and center
del ay are Nan.)

DEF FNAI i gnEdDel ay( @ert, REAL EyeEdgeThol d, REAL Eye_wi dt h,

REAL Center _del ay )

DI M A$[ 100] I for status text
REAL Chz, Nan, Sect ops
23950 I NTEGER Attenpt no, Max attenpt, Attenpt del ay, | n progress, Success, Abort

Attenpt delay =2 I seconds

Max attenpt =120/ Attenpt delay ! 2 minutes
EyeEdgeThold =1.0E-7

Gnhz =1. OE+9 I conversion constant
Sect ops =1. OE+12 I conversion constant
Nan =9.9E+37 1 “Not a number” => failed

CALL Seteyeedge(@Bert, EyeEdgeThold)
GOSUB Startalign
GOSUB Doalign
Success = NOT(In progress OR Abort)
IF Success THEN
GOSUB Readeyewidth
ELSE
GOSUB Abortalign
END IF
RETURN Success

Startalign: !

OUTPUT @Bert;"SENSE1:EYE:TCENTER ON”
Attempt_no=0
REPEAT
Attempt no=Attempt no+1
Abort = (Attempt no>=2)
UNTIL (FNAligning OR Abort)
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24220
24230
24240
24250
24260
24270
24280
24290
24300
24310
24320
24330
24340
24350
24360
24370
24380
24390
24400
24410
24420
24430
24440
24450
24460
24470
24480
24490
24500
24510
24520
24530
24540
24550
24560
24570
24580
24590
24600
24610
24620
24630
24640
“ ps

24650
24660
24670

Program Examples
Performing Clock To Data Delay Alignment

I F Abort THEN
DISP “failed to start clk-data alignment.”
WAIT 2
END IF
RETURN
!
Doalign: !
Attempt no=0
REPEAT
Attempt no=Attempt no+1
GOSUB Readeyeinfo
DISP “Status: ":A$
Abort = (Attempt_no>=Max_attempt)
IF NOT Abort THEN
WAIT Attempt_delay
END IF
UNTIL (NOT (FNAligning) OR Abort)
RETURN
!
Abortalign: !
OUTPUT @Bert;"SENSE1L:EYE:TCENTER OFF”
Attempt no=0
REPEAT
Attempt no=Attempt no+1
Abort = (Attempt no>=2)
UNTIL (NOT (FNAligning) OR Abort)
IF (NOT (Abort)) THEN
DISP “clk-data alignment aborted”
ELSE
DISP “failed to abort clk-data alignment.”
END IF
WAIT 2
RETURN
!
Readeyewidth: !
OUTPUT @Bert;"SENSE1:EYE:WIDTH?’
ENTER @Bert;Eye_width
IF (Eye_width<Nan) THEN
OUTPUT @Bert;“INPUT1:DELAY?”
ENTER @Bert;Center_delay
Eye_width=Eye_width*Sectops I scale to ps
Center_delay=Center_delay*Sectops ! scale to ps
DISP USING “K,S4D,K,5D,K,2D.D,K";" center ",Center_delay,
width ", Eye_width,” ps ”
ELSE
I DISP “ **alignment unsuccessful **”
END IF
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24680 RETURN

24690 !

24700 Readeyei nf o: !

24710 OUTPUT @Bert;"SENSE1:EYE:STEXT?”

24720 ENTER @Bert;A$

24730 RETURN

24740 !

24750 FNEND

24760 !

24770 !

24780 DEF FNAligning( @Bert )

24790 INTEGER In_progress,Oper_stat

24800 ! OUTPUT @Bert;"STATUS:OPER:COND?” luse “TCENTER?”
24810 ! ENTER @Bert;Oper_stat

24820 ! In_progress=BIT(Oper_stat,11)

24830 OUTPUT @Bert;"SENSE1:EYE:TCENTER?”

24840 ENTER @Bert;In_progress

24850 RETURN In_progress

24860 FNEND

24870 !

24880 SUB Seteyeedge( @Bert, REAL Tholdber)

24890 ! DISP USING “#,K,DESZ";"eye-edge BER ", Tholdber
24900 OUTPUT @Bert; “SENSE1:EYE:THR "&VAL$(Tholdber)
24910 SUBEXIT

24920 SUBEND
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	Set Pattern Length
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	To Load a User Pattern Into the Editor
	Procedure
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	Unable to Write to Disk
	1. There is no disk in the drive to write to.
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	3. Set the soft key to .
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	5. Switch ON the softkey. The key is ON when it is underlined.
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	1. Configure the error performance analyzer to perform a measurement over a single or manual gati...
	2. Select the hardkey.
	3. Set the softkey to .
	4. Switch ON the softkey (the key is ON when it is underlined).
	5. Select , then .
	6. Set the softkey to . This sets the error detector data logger to log all the results selected ...
	7. Set the softkey to .

	Log On Demand
	Logging Alarms
	To Log Alarms


	NOTE In the event of a power failure, any results which were stored prior to being sent to the pr...
	Logging Squelch
	To Squelch or not to Squelch


	NOTE Squelching status continues through an end of measurement period.
	Results Storage
	Results Storage when Logging is Switched On




	Performance Tests
	Introduction
	Test Equipment Required
	Parametric Testing
	Preliminary setup

	NOTE The HP 70341A and 70001A may be replaced by a synthesizer generating 100�MHz to 1�GHz at 0�d...
	Figure 11-1 Preliminary setup
	1. Switch on the equipment and allow the HP�71612 system to go through self test (approximately 2...
	2. Perform the key sequence : Trigger set to CLK/8 set to 10 GHz at 2 Vpp. amplitude. set to 2 V ...
	NOTE Scope Trigger should be adjusted for lowest jitter on rising and falling edges of the displa...
	Data Risetime
	1. On the scope DELTA Volts menu, switch the V Markers ON and set MARKER 1 to the lower level of ...
	2. Press Preset Level 0 to 100% on the scope. This will automatically move markers 1 and 2 to 10 ...
	3. Center a rising edge transition on the scope display and expand the timebase to 10�ps⁄div.
	4. On the scope DELTA T menu, switch the markers on and set the START MARKER to the crossover of ...
	5. Read the DELTA T value from the bottom of the scope display. Enter this value of DATA RISETIME...

	Data Falltime
	1. Perform the Preliminary setup if this has not already been done.
	2. On the scope DELTA Volts menu, switch the V Markers ON and set MARKER 1 to the lower level of ...
	3. Press Preset Level 0 to 100% on the scope. This will automatically move markers 1 and 2 to 10 ...
	4. Center a falling edge transition on the scope display and expand the timebase to 10�ps⁄div.
	5. On the scope DELTA T menu, switch the markers on and set the START MARKER to the crossover of ...
	6. Read the DELTA T value from the bottom of the scope display. Enter this value of DATA FALLTIME...

	Data Jitter
	1. Perform the Preliminary setup if this has not already been done.
	2. Use the scope timebase delay to view 8 sequential “EYE CROSSOVER”s. Use the worst jittered eye...
	3. Center the eye crossover in the middle of the display. The scope timebase delay shown at the t...
	4. Select the scope MORE followed by HISTOGRAM menu and the SOURCE to Channel 3.
	5. Select VOLTS Histogram and move the WINDOW MARKERS 1 and 2 as shown in Figure 11-2.



	Figure 11-2
	6. Press the ACQUIRE key on the scope, set the number of samples to 1000 and then press the START...
	7. Note the histogram which has been plotted. The peak of this histogram defines the voltage leve...
	8. Press the upper right key on the scope to show WINDOW and select Time histogram. Locate the ST...
	9. Press the ACQUIRE key on the scope, set the number of samples to 1000 and then press the START...
	10. Press RESULTS and note the histogram which has been plotted. Locate the LOWER DISTRB MARKER a...
	11. Read the DELTA T value from the bottom of the scope display. Enter this value of DATA JITTER ...
	Data (inverted) Risetime
	1. Perform the Preliminary setup with the exception: re-connect the cable from channel�3 on the s...
	2. On the scope DELTA Volts menu, set MARKER 1 to the lower level of the signal (midway into the ...
	3. Press Preset Level 0 to 100% on the scope. This will automatically move markers 1 and 2 to 10 ...
	4. Center a rising edge transition on the scope display and expand the timebase to 10�ps/div.
	5. On the scope DELTA T menu, set the START MARKER to the crossover of the V marker on the 10% le...
	6. Read the DELTA T value from the bottom of the scope display. Enter this value of DATA RISETIME...

	Data (inverted) Falltime
	1. Perform the Preliminary setup with the exception: re-connect the cable from channel�3 on the s...
	2. Center a falling edge transition on the scope display and expand the timebase to 10�ps⁄div.
	3. On the scope DELTA Volts menu, set MARKER 1 to the lower level of the signal (midway into the ...
	4. Press Preset Level 0 to 100% on the scope. This will automatically move markers 1 and 2 to 10 ...
	5. On the scope DELTA T menu, set the START MARKER to the crossover of the V marker on the 90% le...
	6. Read the DELTA T value from the bottom of the scope display. Enter this value of DATA FALLTIME...

	Data (inverted) Jitter
	1. Perform the Preliminary setup if this has not already been done.
	2. Use the scope timebase delay to view 8 sequential “EYE CROSSOVER”s. Use the worst jittered eye...
	3. Center the eye crossover in the middle of the display. The scope timebase delay shown at the t...
	4. Select the scope MORE followed by HISTOGRAM menu and the SOURCE to Channel 3.
	5. Select VOLTS Histogram and move the WINDOW MARKERS 1 and 2 as shown in Figure 11-3.


	Figure 11-3
	6. Press the AQUIRE key on the scope, set the number of samples to 1000 and then press the START ...
	7. Note the histogram which has been plotted. The peak of this histogram defines the voltage leve...
	8. Press the upper right key on the scope to show WINDOW and select Time histogram. Locate the ST...
	9. Press the AQUIRE key on the scope, set the number of samples to 1000 and then press the START ...
	10. Press RESULTS and note the histogram which has been plotted, locate The LOWER DISTRB MARKER a...
	11. Read the DELTA T value from the bottom of the scope display. Enter this value of DATA JITTER ...
	Adjacent Bit-length Test
	1. Perform the Preliminary setup if this has not already been done.
	2. Adjust the scope timebase to show 2 data eyes.
	3. Verify that both data eyes are the same length along the x-axis. If this is not the case, cont...

	Clock Risetime
	1. Perform the Preliminary setup with the following exception: re-connect the cable from channel ...
	2. On the scope DELTA Volts menu, set MARKER 1 to the lower level of the signal (midway into the ...
	3. Press Preset Level 0 to 100% on the scope. This will automatically move markers 1 and 2 to 10 ...
	4. Center a rising edge transition on the scope display and expand the timebase to 10�ps⁄div.
	5. On the scope DELTA T menu, set the START MARKER to the crossover of the V marker on the 10% le...
	6. Read the DELTA T value from the bottom of the scope display. Enter this value of CLOCK RISETIM...

	Clock Falltime
	1. Perform the Preliminary setup with the following exception: re-connect the cable from channel ...
	2. On the scope DELTA Volts menu, set MARKER 1 to the lower level of the signal (midway into the ...
	3. Press Preset Level 0 to 100% on the scope. This will automatically move markers 1 and 2 to 10 ...
	4. Center a rising edge transition on the scope display and expand the timebase to 10�ps⁄div.
	5. On the scope DELTA T menu, set the START MARKER to the crossover of the V marker on the 10% le...
	6. Read the DELTA T value from the bottom of the scope display. Enter this value of CLOCK FALLTIM...

	Clock (inverted) Risetime
	1. Perform the Preliminary setup with the following exception: re-connect the cable from channel ...
	2. On the scope DELTA Volts menu, set MARKER 1 to the lower level of the signal (midway into the ...
	3. Press Preset Level 0 to 100% on the scope. This will automatically move markers 1 and 2 to 10 ...
	4. Center a rising edge transition on the scope display and expand the timebase to 10�ps⁄div.
	5. On the scope DELTA T menu, set the START MARKER to the crossover of the V marker on the 10% le...
	6. Read the DELTA T value from the bottom of the scope display. Enter this value of CLOCK RISETIM...

	Clock (inverted) Falltime
	1. Perform the Preliminary setup with the following exception: re-connect the cable from channel ...
	2. On the scope DELTA Volts menu, set MARKER 1 to the lower level of the signal (midway into the ...
	3. Press Preset Level 0 to 100% on the scope. This will automatically move markers 1 and 2 to 10 ...
	4. Center a rising edge transition on the scope display and expand the timebase to 10�ps⁄div.
	5. On the scope DELTA T menu, set the START MARKER to the crossover of the V marker on the 10% le...
	6. Read the DELTA T value from the bottom of the scope display. Enter this value of CLOCK FALLTIM...



	Pattern Generator Tests
	Clock Input Minimum Level Alarm
	1. Connect the clock source RF output via a power splitter to the pattern generator and power met...

	Figure 11-4
	2. Reduce the power output from the clock source until the display indicates clock loss and the C...
	Clock Out and Clock (inverted) Out Amplitude and Frequency
	1. Connect the HP 70843 main CLOCK OUT ports to the oscilloscope as shown in Figure�11-5. Press


	Figure 11-5
	2. Set the CLOCK and CLOCK outputs to track each other. Press then set to ON.
	3. Set the clock frequency to 10�GHz at 0�dbm.
	4. Set the pattern generator Pattern Trigger to trigger on clock (select and set to ).
	5. Verify that both output can be varied to the specifications given in Table 11-1:
	Table 11-1 Clock Output Amplitude�

	6. Press , , use the RPG control to set the Hi-level to its maximum (1.5�V).
	7. Press , use the RPG control to set the clock amplitude to its maximum level (2�V).
	8. Select only the Clock scope channel to be ON.
	9. Press Autoscale on the scope and select the DELTA V markers ON.
	10. Set Marker 2 to the trough of the signal and Marker 1 to the peak of the signal. Read Marker ...
	11. Press , use the RPG control to set the Hi-level to its minimum (-3V).
	12. Press , use the RPG control to set the clock amplitude to its minimum level (500�mV).
	13. Set Marker 2 to the trough of the signal and Marker 1 to the peak of the signal. Read Marker ...
	14. Repeat 1 to 13 with only the CLOCK scope channel ON, to obtain CLOCK amplitude and Hi-level r...
	15. Set both the Clock and Clock channels to ON. Press , to be OFF.
	16. Repeat steps 1 to 7 for both channels, ensuring that each signal is independently adjustable.
	17. Set the CLOCK and CLOCK outputs NOT to track each other as follows: Select then set to
	18. Verify that both outputs can be varied independently to the specifications given in Table�11-1.
	Data Out and Data (inverted) Out Amplitude
	1. Connect the system as shown in Figure 11-6.


	Figure 11-6
	2. Set the DATA and DATA outputs to track each other. Press and set to ON.
	3. Verify that both output can be varied to the specifications given in Table 11-2.
	Table 11-2 Data Output Amplitude

	4. Press , , use the RPG control to set the Hi-level to its maximum (1.5�V).
	5. Press , use the RPG control to set the Data amplitude to its maximum level (2V).
	6. Select only the Data scope channel to be ON.
	7. Press Autoscale on the scope and select the DELTA V markers ON.
	8. Set Marker 2 to the trough of the signal and Marker 1 to the peak of the signal. Read Marker 1...
	9. Press , , use the RPG control to set the Hi-level to its minimum (-3�V).
	10. Press , use the RPG control to set the Data amplitude to its minimum level (300�mV).
	11. Set Marker 2 to the trough of the signal and Marker 1 to the peak of the signal. Read Marker ...
	12. Repeat 1 to 8 with only the DATA scope channel ON, to obtain Data amplitude and Hi�level read...
	13. Set both the DATA and DATA channels to ON. Press , to be OFF.
	14. Repeat steps 1 to 7 for both channels, ensuring that each signal is independently adjustable.
	15. Verify that both outputs can be varied to the specifications given in Table 11-2.
	16. Set the DATA and DATA outputs NOT to track each other. Select then to off.
	17. Verify that both outputs can be varied independently to the specifications in Table�11�2.
	Data Delay
	1. Connect the pattern generator clock and data outputs to the oscilloscope as shown in Figure 11...


	Figure 11-7
	2. Select , and use the RPG control to adjust the delay between clock and data to read 0�ps.
	3. Ensure that the clock signal can be moved over a range of ±1�ns relative to the data eye.
	4. Repeat steps 1 to 3 for data rates of 4.5, 9 and 12 Gb/s, ensuring that the shift available is...
	5. Activate the Autoscale function on the scope and set the DELTA T Markers to be ON.
	6. Set the STOP Marker on the last rising clock pulse edge on the right hand side of the scope di...
	7. Using the RPG control, increase the delay to its maximum, observing the selected rising edge m...
	8. Set the START Marker to the final position of the rising edge and record the DELTA T value (cl...
	9. Set the delay to 0�ps.
	10. Set the STOP Marker on the first rising clock pulse edge on the left hand side of the scope d...
	11. Using the RPG control, decrease the delay to its minimum, observing the selected rising edge ...
	12. Set the START Marker to the final position of the rising edge and record the DELTA T value (c...
	Pattern Generator Trigger Output
	1. Connect the equipment as shown in Figure 11-8.


	Figure 11-8
	2. Press the key on the display. Set the Trigger mode to CLK/32, and ensure the trigger pulse has...
	3. Set the pattern generator Trigger mode to PATTERN (set to ). Select , , .
	4. Verify that the trigger pulse is a mark, 32 clock periods wide (each subrate clock period on c...
	Subrate Clock Out
	1. Re-connect the equipment as shown in Figure 11-9 and set the clock output frequency to 10�GHz.


	Figure 11-9
	2. Check that the output amplitude and offset can be adjusted within the specifications given in ...
	3. Press , , use the RPG control to set the Hi�level to its maximum (0V).
	4. Press , use the RPG control to set the clock amplitude to its maximum level (1�V).
	5. Press Autoscale on the scope and select the DELTA markers ON.
	6. Set Marker 2 to the trough of the signal and Marker 1 to the peak of the signal. Read Marker 1...
	7. Press , use the RPG control to set the Hi-level to its minimum (-1.5�V).
	8. Press , use the RPG control to set the clock amplitude to its minimum level (500�mV).
	9. Set Marker 2 to the trough of the signal and Marker 1 to the peak of the signal. Read Marker 1...
	Parallel Data/4 Outputs
	1. Re-connect the equipment as shown in Figure 11-10.


	Figure 11-10
	2. Set up the 16-bit pattern 1000 0100 0010 0001.
	3. Check that all four waveforms are similar, a negative going mark followed by three spaces.
	4. Check the relative phases of each of the subrate outputs on the oscilloscope; they should be o...
	5. Press , , use the RPG control to set the Hi�level to its maximum (0V).
	6. Press , use the RPG control to set the clock amplitude to its maximum level (1�V).
	7. Press Autoscale on the scope and select the DELTA V markers ON.
	8. Set Marker 2 to the trough of the signal and Marker 1 to the peak of the signal. Read Marker 1...
	9. Press , use the RPG control to set the Hi-level to its minimum (-1.5�V).
	10. Press , use the RPG control to set the clock amplitude to its minimum level (500�mV).
	11. Set Marker 2 to the trough of the signal and Marker 1 to the peak of the signal. Read Marker ...
	12. Check that the amplitude and offset can be adjusted as shown in Table 11-3. Greater reading a...
	Table 11-3 Subrate Clock & Data Output Amplitude/Offset

	Auxiliary Input (Alternate word switchover)
	1. Connect a pulse generator to the AUXILIARY INPUT port on the pattern generator front panel as ...


	Figure 11-11
	2. Set the pulse generator to supply a TTL level pulse with 3 sec on time and 3 sec off time.
	3. Setup an alternate pattern with halves A and B as follows. Setup the A pattern to be 10101010 ...
	4. Check the pattern on the oscilloscope and verify that it alternates between pattern A and patt...
	Error Inject (internal and external)
	1. Connect a pulse generator to the pattern generator ERROR INJECT INPUT port and connect a frequ...


	Figure 11-12
	2. Set up a 00000000 pattern at 1�Gb/s.
	3. Select the key. Press the key and verify that the gating LED on the A channel of the counter i...
	4. Select and a value of . Verify the reading on the counter to be 1�Hz.
	5. Repeat step 5 for all error rates up to 1E-3. Verify corresponding counter readings of 10�Hz t...
	6. Set the pulse generator to output a TTL level, 100 ns wide pulse at a frequency of 1�Hz.
	7. Verify the reading on the frequency counter to be 1�Hz.
	8. Using the range control on the pulse generator, increase the pulse frequency through 10�Hz to ...


	Error Detector Performance Tests
	Clock Input Level Alarm
	1. Connect the clock source RF output to the error detector CLOCK INPUT port and to the power met...

	Figure 11-13
	2. Set the clock source frequency to 10�GHz and output level to 0�dBm. The clock loss alarm shoul...
	3. Reduce the output level of the clock source until the clock loss alarm appears on the display ...
	Pattern Sync Output
	1. Connect the equipment as shown in Figure 11-14.


	Figure 11-14
	2. Press the key on the display. Select and set to . Ensure the trigger pulse has equal mark-spac...
	3. Set the softkey to , , , .
	4. Verify that the trigger pulse is a mark, 32 clock periods wide (each subrate clock period on c...
	Gating Input & Error Measurement
	1. Press the key. Switch the hardkey to .
	2. Select , .
	3. Select error rates from 1E-3 to 1E-9 inclusive and verify that the correct error rate is displ...

	Error Out
	1. With the equipment set up as in Figure 11-15, select a fixed error rate of 1E-3.


	Figure 11-15
	2. Press . Select and set to .
	3. The reading on the frequency counter should be 1 x 106.
	Audible Error Output
	1. Select and set to . Set the Audio output volume to level 1 (as displayed in the error detector...
	2. Set up the pattern generator to generate single errors (select , .)
	3. Select and verify that the system emits a short audible tone burst.
	4. Select , and verify that the instrument emits similar tone bursts to the previous one but spac...
	5. Press the to keys in sequence and verify that a continuous tone rising in pitch is emitted for...
	6. Press followed by . Using the RPG control, verify that the tone volume increases and the displ...

	Data 0/1 Threshold Auto/Manual Test
	1. Press followed by .
	2. Record the value of the 0/1 Threshold setting from the display which should nominally 250�mV w...
	3. Return the 0/1 Threshold AUTO/MAN setting to MAN.
	4. Press the key and adjust the DATA offset level to -2.000�V and DATA amplitude to 2.000�V.
	5. Press the key and set the key to . Record the 0/1 threshold value from the display. This shoul...
	6. Return the setting to .
	7. Press and adjust the DATA offset level to +1.5�V.
	8. Press the key and set the key to . Record the 0/1 threshold value from the display. This shoul...
	9. Return the , press the key and verify that the threshold value can be adjusted within the rang...

	Clock/Data Align
	1. Press the hardkey followed by the key.
	2. Adjust the data delay slowly via the RPG control until sync loss occurs. This will be highligh...
	3. Press followed by the softkey.
	4. Verify that the Delay value shown on the lower left of the display changes and sync is achieve...

	Data Input Sensitivity
	1. Connect the equipment as shown in Figure 11-16.


	Figure 11-16
	2. Press and set the Clock Output Sig Gen Freq to 10�GHz, the Data output amplitude to 2�Vpp with...
	3. Press the key and set the to 1x10^-7 followed by .
	4. Press , a value of approximately -120�mV will be present on the HP 70004A display.
	5. Ensure that the system is in Sync and showing 0 errors before continuing. Press the align key ...
	6. Press followed by and reduce the Data amplitude slowly until errors start to occur.
	7. Press followed by . Adjust the 0/1 threshold towards 0V slowly. The display should now read 0 ...
	8. Press followed by and reduce the Data amplitude slowly until the display shows 0 errors. Conti...
	9. Steps 7 and 8 should be repeated until it is no longer possible to find an error-free zone or ...
	10. If an error free zone can no longer be found then the value of Data Amplitude/10 is entered o...


	Pattern Verification
	1. Set the CLOCK frequency to 100 �Mb/s. Ensure that the error detector is in sync and the error ...
	2. Repeat 1 for all other PRBS patterns.
	3. Repeat 1 and 2 for data rates of 1, 4.5, 9 and 12�Gb/s.
	Floppy Disk Read/Write
	1. Insert a blank unformatted high density floppy disk into the disk drive.
	2. Use the format command in the pattern generator and ensure the disk formats with no errors. (S...
	3. Edit a user pattern and save it to DISK PATT 5.
	4. Erase the current pattern and load DISK PATT 5, ensure that the pattern which was saved is now...
	5. Repeat steps 3 to 4 for DISK PATTS 6 through 12.
	6. Change the data rate to 9, 4.5, 1�Gb/s and 100�Mb/s in turn and ensure that the error detector...

	NOTE This test takes 12 hours to complete and may be performed after all other tests (including p...
	Residual Error Rate Test
	1. Press followed by and set the output frequency to 12�GHz. This will set the HP 71612 to 2^31-1...
	2. Allow the setup to run for 12 hours and check the error rate on the display after this period....



	To Verify/Demonstrate the Capture Error Feature (Option UHJ instruments)
	1. Connect the equipment as shown in Figure 11-13 on page 11-25.
	2. Select , then an store - for this example select .
	3. Set to then select . This sets the length of the pattern in to 1.
	4. Select then enter a pattern length of 4000 using the numeric keypad - press . If you press you...
	5. Check that the key is set to .
	6. Load a PRBS into each half of the alternate pattern as follows:
	7. Set the cursor on bit 0 of half A (half A is the uppermost pattern) then select , , .
	8. Use the and keys to set the cursor on bit 0 of half B.
	9. Select , , . Add errors to pattern B by changing bits 224 and 360.
	10. Select , .
	11. Select and set to and to . Note that the red Errors flag is illuminated.
	12. Select and press . Note that the Bit error address in the Error location configuration contro...
	13. End of procedure.

	HP 70843 option UHF Line Final Test Data
	Performance Test Record�

	HP 70843 Line Final Test Data
	Calibration Data Sheet
	Calibration Data Sheet


	Error Messages
	Introduction
	Non-Permanent Errors
	Non-Permanent Errors�

	Permanent Errors
	Permanent Errors


	Troubleshooting
	Entry Chart
	System Indicators
	Error Indicators

	Volt/Temp Troubleshooting
	1. Power down the system and disconnect the mains power cable from the HP�70843.
	2. Check that the line input voltage is within specification.
	NOTE If the voltage increases to within the normal operating range, the HP�70843 will restart its...
	3. Check that the fan is operating correctly by checking the air flow at the fan-intake openings.

	NOTE It is recommended that the fan filters be regularly cleaned, as a build up of dust on the fi...

	HP-MSIB Troubleshooting
	1. Power down the system. Then check that all HP-MSIB cables are connected correctly, see page 2-15.
	2. If the connectors are good, substitute all HP-MSIB cables for known good ones.
	3. Power on the system.
	1. Isolate all elements in your system as follows:
	2. Check the Display as follows:
	3. Check the Clock Source as follows:
	4. Check the HP�70843 as follows:

	MMS Error Messages
	Error Reporting
	1. Press the key.
	2. Press the softkey. If more than one element has reported errors, use the softkey. See Chapter ...

	NOTE After the errors have been read they are cleared from the system memory (except for permanen...

	Clock Loss Troubleshooting
	NOTE The CLK LOSS indicator will be lit if the clock signal is typically <�10�dBm.
	Clock Source Output


	Data Loss Troubleshooting
	NOTE The Error Detector DATA IN port is very sensitive and will trigger on background noise.

	Sync Loss and Errors Troubleshooting
	Communication Troubleshooting
	1. Check all elements have been set to valid HP-MSIB addresses.
	2. Isolate all elements in your system as follows:
	3. Check that the Display can access all 31 addresses on row 0 as follows:
	4. Check the Clock Source as follows:
	5. Check the HP 70843 as follows:


	Appendix A: Measurement Definitions
	Measurement Definitions
	Error Measurements
	Error Count
	Delta Error Count
	Error Ratio
	Delta Error Ratio
	Errored Intervals
	Error Free Intervals

	Error Analysis
	% Unavailability
	% Availability
	% Errored Seconds
	% Severely Errored Seconds
	% Degraded Minutes

	Power Loss Seconds
	Sync-loss Seconds
	Error Location Analysis (Option UHJ instruments)


	Appendix B: Operating Notes
	Setting Error Detector Sync Thresholds
	Introduction
	Setting Sync Thresholds

	Figure B-1 Error rates due to pattern misalignment
	Clock-to-Data Alignment Failure
	NOTE On RAM based (USER) patterns the error detector may gain sync at a point in the pattern wher...
	NOTE For most RAM based patterns synchronization should occur in less than 3 seconds. However syn...
	Pattern Generation
	Introduction

	Pattern Editor and Subrate Data
	Pattern Lengths Divisible By Four
	Pattern Lengths Not Divisible By Four
	Subrate Output Pattern Change with Trigger Bit Position
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