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General Information
Warranty

General Information

Warranty

HP PRODUCT DURATION OF WARRANTY

HP 37718A/19A 3 years

1 HP warrants HP hardware, accessories and supplies against defects in

materials and workmanship for the period specified above. If HP
receives notice of such defects during the warranty period, HP will, at
its option, either repair or replace products which prove to be defective.
Replacement products may be either new or like-new.

HP warrants that HP software will not fail to execute its programming
instructions, for the period specified above, due to defects in material
and workmanship when properly installed and used. If HP receives
notice of such defects during the warranty period, HP will replace
software media which does not execute its programming instructions
due to such defects,

HP does not warrant that the operation of HP products will be
uninterrupted or error free. If HP is unable, within a reasonable time,
to repair or replace any product to a condition as warranted, customer
will be entitled to a refund of the purchase price upon prompt return
of the product.

HP products may contain remanufactured parts equivalent to new in
performance or may have been subject to incidental use.

The warranty period begins on the date of delivery or on the date of
installation if installed by HP. If customer schedules or delays HP
installation more than 30 days after delivery, warranty begins on the
31st day from delivery.

Warranty does not apply to defects resulting from (a) improper or
inadequate maintenance or calibration, (b) software, interfacing, parts
or supplies not supplied by HP, (¢) unauthorized modification or
misuse, (d) operation outside of the published environmental
specifications for the product, or (e) improper site preparation or
maintenance.
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7 TO THE EXTENT ALLOWED BY LOCAL LAW, THE ABOVE
WARRANTIES ARE EXCLUSIVE AND NO OTHER WARRANTY OR
CONDITION, WHETHER WRITTEN OR ORAL, IS EXPRESSED OR
IMPLIED AND HP SPECIFICALLY DISCLAIMS ANY IMPLIED
WARRANTIES OR CONDITIONS OF MERCHANTABILITY,
SATISFACTORY QUALITY, AND FITNESS FOR A PARTICULAR
PURPOSE.

8 HP will be liable for damage to tangible property per incident up to the
greater of $300,000 or the actual amount paid for the product that is
the subject of the claim, and for damages for bodily injury or death, to
the extent that all such damages are determined by a court of
competent jurisdiction to have been directly caused by a defective HP
product.

9 TOTHE EXTENT ALLOWED BY LOCAL LAW, THE REMEDIES IN
THIS WARRANTY STATEMENT ARE CUSTOMER'S SOLE AND
EXCLUSIVE REMEDIES. EXCEPT AS INDICATED ABOVE, IN NO
EVENT WILL HP OR ITS SUPPLIERS BE LIABLE FOR LOSS OF
DATA OR FOR DIRECT, SPFECIAL, INCIDENTAL,
CONSEQUENTIAL (INCLUDING LOST PROFIT OR DATA), OR
OTHER DAMAGE, WHETHER BASED IN CONTRACT, TORT, OR e
OTHERWISE,

FOR CONSUMER TRANSACTIONS IN AUSTRALIA AND NEW
ZEALAND:; THE WARRANTY TERMS CONTAINED IN THIS
STATEMENT, EXCEPT TO THE EXTENT LAWFULLY PERMITTED,
DO NOT EXCLUDE, RESTRICT OR MODIFY AND ARE IN ADDITION
TO THE MANDATORY STATUTORY RIGHTS APPLICABLE TO THE
SALE OF THIS PRODUCT TO YOU.

Responsibilities of the Customer
The customer shall provide:

1  Access to the products during the specified periods of coverage to
perform maintenance.

2 Adequate working space around the products for servicing by Hewlett-
Packard personnel. —

3 Access to and use of all information and facilities determined
necessary by Hewlett-Packard to service and/or maintain the
products. (Insofar as these items may contain proprietary or classified
information, the customer shall assume full responsibility for
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safeguarding and protection from wrongful use.)

4 Routine operator maintenance and cleaning as specified in the
Hewlett-Packard Operating and Service Manuals.

5 Consumables such as paper, disks, magnetic tapes, ribbons, inks, pens,
gases, solvents, columns, syringes, lamps, septa, needles, filters, frits,
fuses, seals, detector flow cell windows, etc.

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 Bureau of Standards, to the extent allowed by
the Bureau's calibration facility and to the calibration facilities of other
International Standards Organization members!

Assistance

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

Notice

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

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

Restricted Rights Legend

Use, duplication, or disclosure by the government is subject to
restrictions as set forth in subdivision (b)(3)}(ii) of the Rights in Technical
Data and Computer Software clause at 52.227-7013. Hewlett-Packard
Company; 3000 Hanover Street; Palo Alto, California 94304.

1-3
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Instruments Covered By Manual

Attached to the rear panel of the instrument is a serial number plate,
The serial number plate has a two letter reference denoting country of
origin {(GB = Great Britain) and an eight digit serial number. The serial
number is unique to each instrument and should be quoted in all
correspondence with Hewlett-Packard, especially when ordering
replacement parts. Refer to Chapter 6 for instrument options covered.

-~ =~ .
SER =

OPT
HEWLETT PACKARD
(AD MADE IN UK.

Serial Number Plate

Storage and Shipment

The instrument may be stored or shipped in environments within the
following limits:

Temperature -20°C to+70°C
-15% C to +50° C with lid printer
Altitude Up to 15,200 meters (50,000 feet)

The instrument should also be protected from temperature extremes
which could cause condensation within the instrument.

Repackaging for Shipment

Tagging for Service. If the instrument is being returned to Hewlett-
Packard for service, please complete a repair tag and attach it to the
instrument.

1-4
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Original Packaging. Containers and materials identical to those used
in factory packaging are available from Hewlett-Packard offices. If the
instrument is being returned to Hewlett-Packard for servicing, attach a
tag indicating the type of service required, return address, model
number, and full serial number. Mark the container FRAGILE to ensure
careful handling. In any correspondence, refer to the instrument by
model number and full serial number.

Other Packaging. The following general instructions should be
followed when repackaging with commercially available materials:

e Wrap instrument in heavy paper or plastic. If the instrument is being
shipped to Hewlett-Packard, attach a tag indicating the type of service
required, return address, model number and full serial number,

s Use a strong shipping container. A double wall carton made of 350
pound test material is adequate.

¢ Use a layer of shock absorbing material 70 to 100 mm (3 to 4 inch)
thick, around all sides of the instrument to provide firm cushioning
and prevent movement inside the container. Protect the Front Panel
controls and Rear Panel connectors with cardboard.

* Seal shipping container securely.
 Mark shipping container FRAGILE to ensure careful handling.

s In any correspondence, refer to instrument by model number and full
serial number.

Weight and Dimensions

Weight: 18 kg (40 1b) fully loaded

Dimensions: 190mm (7,5in) high, 340mm (14in) wide, 420mm (17in)
deep (including cover).

1-5
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Safety Precautions for the Operator

The following general safety precautions must be observed during all
phases of aperation, service, and repair of this instrument. 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,

In particular, the operator should note the following safety information:
¢ “Safcty Symbols™ on page 1-7

* “Connccting to the Power Supply” on page 2-4

e “Operating Environment” on page 2-2

¢ “Fuse Replacement” on page 2-3

* “QOperators Maintenance™ on page 1-8

e “Lifting/Cearrying the HP 37718 A/19A" on page [-6

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.

Lifting/Carrying the HP 37718A/19A

Before attempting to Lift or carry the instrument consider the following basic lifting
techniques 1o help avoid personal injury.

Using both arms to lift instrument.

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

* GRASP the instrument firmly,
* LIFT with your legs.
¢ KEEP your shoulders level.
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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.

Indicates the field wiring terminal that must be connected to
@ earth ground before operating the equipment - protects

against electrical shock in case of fault,

Frame or chassis ground terminal - typically connects to the

/_l_,uni equipment's metal frame.

Alternating current (AC)
~e

Direct current (DC)

A Indicates hazardous voltages

Warning denotes a hazard, It calls attention to a procedure,
WARNING 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,
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 of the instrument. Do not pro-
ceed beyond a warning note until the indicated conditions
are fully understood and met,

CAUTION

Indicates that a laser is fitted. The user must refer to the
manual for specific Warning or Caution information to
avoid personal injury or damage to the product.

I-7
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Operators Maintenance

NO OPERATOR SERVICEABLE PARTS INSIDE. REFER
SERVICING TO QUALIFIED PERSONNEL. TO PREVENT
ELECTRICAIL, SHOCK DO NOT REMOVE COVERS,

Maintenance appropriate for the operator is:
® (abinet cleaning

* Optical Conncctor Cleaning

¢ Power supply fuse replacement

* Ensure ventilating fan cover is clean.

Cleaning

Cabinet Cleaning
Clean the cabinet using a dry cloth only.

Optical Connector Cleaning

It is recommended that the optical connectors be cleaned at regular
intervals using the following materials:

Description HP Part Number
Blow Brush 9300-1131
Isopropyl Alcohol 8500-5344

Lens Cleaning Paper | 9300-0761

Adhesive Tape Kit 15475-68701

Do not insert any tool or object inte the IN or OUT ports of the instrument
as damage to or contamination of the optical fibre may result.

1 Recall Default settings (STORED SETTINGS 0) and remove the
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power from the HP 37718A/18A.
2 Remove the adapters from the IN and QUT ports.

3 Usingthe blow brush with the brush removed blow through the ferrule
of the standard flexible connector and the adapter,

CAUTION If the optical fibre of the fixed connector reguires further cleaning this
entails disassembly of the module which should only be carried out by
suitably trained service personnel,

4 Apply some isopropyl alcohol to a piece of the cleaning paper and clean
the barrel of the adapter. Using a new piece of cleaning paper, clean
the face of the adapter. Repeat this operation, using a new piece of
cleaning paper each time.

5 Lightly press the adhesive side of the tape provided against the front
of the adapter, then remove it quickly - repeat twice. This removes any
particles of cleaning paper which may be present.

6 Replace the adapters on the flexible connector.

Power Supply Fuse Replacement

See “Fuse Replacement” on page 2-3
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Statement of Compliance

This instrument has been designed and tested in accordance with IEC
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.

The CE mark shows that the product complies with all
relevant European legal Directives.

This 1s a symbol of an Industrial Scientific and Medical
ISM 1-A  Group 1 Class A product.

The CSA mark is a registered trademark of the Cana-

s P dian Standards Association.
®

Australian EMC Regulations

o The C-Tick mark is a registered trademark of the
L0 P Spectrum Management Agency of Australia. This
signifies compliance with the Australian EMC
Framework Regulations under the terms of the
Radiocommunications Act of 1992.

Noise Declaration (German)
LpA<70dB

am Arbeitsplatz (operator position)
normaler Betrieb (normal position)
nach DIN 46635 pt.19 (per ISO 7779)
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Electromagnetic Compatibility

This product has been designed to meet the protection requirements of
the European Communities Electromagnetic Compatibility (EMC)
directives:

EN655011:1991 (Group 1, Class A)
EN50082-1:1992

- IEC 1000-4-2 (1995) ESD

- IEC 1000-4-3 {1995) Radiated Susceptibility
- 1EC 1000-4-4 (1995) EFT

In order to preserve the EMC performance of the product, any cable
which becomes worn or damaged must be replaced with the same type
and specification.

Electrostatic Discharge

When an air discharge is applied to the HP 377T18A/19A in accordance
with IEC 801-2 (1991}, degradation in performance may be observed in
the form of occasional bit errors being counted.

See also “10 Base-T Lan Connection Radiated Emissions” on page 2-11
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Declaration of Conformity
according to ISO/IEC Guide 22 and EN45014

Manufacturer's Name: Hewiet Packard Ltd.
Muanufacturer's Address: Telecomms Networks Teat Division
South Quecnsferry

West Lothian, EH30 9TG
Scotland, United Kinpdom

Declares that the product

Product Name: Communications performance Analyzer
Model Numbers; HFP 37718A
Product Options: This declaration cavers all options of the above products as

detailed in TCF A-5851-9852-01

Conlorms with the pratection reguirenwnts of Eurepean Council Directive 89/336/EEC on the approximation
af the laws of the member states relaling to electromagnetic compaudbility.

Against EMC et speciicanons EN $5011:1991 (Group 1, Class A) and EN 50082-1:1992
As Detailed in: Electromapnetic Compatbility (EMC)
Technical Construection File (TCF) No. A-5951-9832-01

Assessed by: Dti Appointed Competent Body
EMC Teat Centre,
GEC-Murconi Avianics Ltd,,
Maxwell Building,
Demibristle Industrial Park,
KY115LB
Scotland, United Kingdom

Technical Report Number:6893/2200/CBR, dated 21 August 1997
Supplementary Information:
The product conforms to the following safety standards:

IEC 61010-1:1992

EN 61010-1:1993

CSA-C22.2 No. 1010 Seres M-93
EN 60825-1(1994) / |IEC 825-1 (1993)

The product herewiath complies with the reguirements of the Low Volge Directive 73723/EEC, and carries the
CE-marking accordingly.

South Queenaferry, Scotiand 9 September 1398 Z\) Rf‘?@v———
Location Date W.R. Pearson / Quality Manager
i-12
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Dectaration of Conformity
according to |ISO/IEC Guide 22 and EN45014

MManufacturer's Name: Hewlett Packard Ltd.
Manufacturer's Address: Telecomms Networks Teat Diviaion
South Queensferry

West Lothian, EH30 9TG
Scotland, United Kingdom

Declares that the product

Product Name: Communications Performance Analyzer
Model Numbers: HP 37719A
Product Options: This declaration covers all aptions of the above products as

detailed in TCF A-5951-9852-01

Conforms with Lhe pretection requirements of Evropean Council Directive 8%336/EEC on the approximation
of the laws el the membey stales relating 1o electromagnetic compatibslity.

Against EMC test specificalions EN 55011:1991 (Group 1, Class A) and EXN 50082-1:1992
As Detailed in: Eleciromagnetic Compatibiiity (EMC)
Technical Construetion File (TCF) Na. A-5951-9852-01

Assessed by: Dti Appointed Competent Hody
EMC Test Centre,
GEC-Marconi Avionics Ltd.,
Maxwell Building,
Daonibristle Industriel Park,
KY116LB
Scotland, United Kingdom

Technical Report Number:6893/2200/CBR, dated 21 August 1997
Supplementary Information:
The product conforma to the following safety standards:

IEC 61010-1:1992
EN 6§1010-1:1993

CSA-C22.2 No. 1010 Series M-93

EN 60825-1(1994) / IEC 825-1 (1993)

The product herewith complies with the requirements of the Low Voltage Directive 73#23/EEC, und carries the
CE-marking accordingly.

South Queenaferry, Scotland 9 September 1998 6\) K f?&\k_-_

Location Date W.R. Pearson ! Quality Manager
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Installation

Initial Inspection

TO AVOID HAZARDOUS ELECTRICAL SHOCK, DO NOT
PERFORM ELECTRICAL TESTS WHEN THERE ARE SIGNS OF
SHIPPING DAMAGE TO ANY PORTION OF THE OUTER
ENCLOSURE (COVERS, 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 instrument
has been checked both mechanically and electrically. Procedures for
checking electrical operation are given in Chapter 3. If the contents of
the shipment are incomplete, if there i1s mechanical damage or defect,
notify the nearest Hewlett-Packard Office. If the instrument does not
pass the electrical performance tests given in Chapter 3, notify the
nearest Hewlett-Packard office. If the shipping container is also
damaged, or the cushioning material shows signs of stress, notify the
carrier as well as the nearest Hewlett-Packard office. Keep the shipping
materials for the carrier’s inspection. The Hewlett-Packard office will
arrange for repair or replacement without waiting for claim settlement.

2-1
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CAUTION

Installation
Operating Environment

Operating Environment

This instrument is designed for Indoor use only.

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

This instrument may be operated in environments within the fellowing
limits:
Temperature: 0°Cto+45°C

+5° C to +40° C for Jitter operation.

+5% C to +35° C with lid printer

Altitude up to 3050m (10,000ft)

Humidity up to 95% relative humidity to 40° ( but it should be
protected from temperature extremes which may cause
condensation.

To ensure adequate cooling do not obstruct air vents in the instrument
cabinet. Do not for example operate the instrument if it is standing on its
rear feet, as air vents may be obstructed by floor covering.

This instrument is designed for use in Installation Category 11 and
Pollution Degree 2 per IEC 1010 and 644 respectively.

VENTILATION REQUIREMENTS: When installing the instrument in a
cabinet, the convectien into and out of the instrument must not be
restricted. If the total power dissipated in the cabinet is greater than 800
watts, then forced convection must be used,

2-2
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Preparation for Use

FOR CONTINUED PROTECTION AGAINST FIRE HAZARD
REPLACE FUSE ONLY WITH SAME TYPE AND RATINGS (see
“Fuses” on page 2-3).

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

Power Requirements

The HP 37718A/19A Communications Performance Analyzer requires a
power source of 90 V to 132 V ac or 198 V to 264 V ac at a frequency
between 47 Hz and 63 Hz (nominal).

Total power consumption is 450 VA (maximum),

The fuse rating for the power source is given in the following Table.

Fuses
Line Voltage Fuse Rating HP Part Number
90V to 264V 5A Timed, 250V 2110-1120

Fuse Replacement

Only the ac line fuse located at the rear of the instrument may be
replaced by the operator.

ALL OTHER FUSE REPLACEMENT SHOULD ONLY BE
CARRIED OUT BY SUITABLY TRAINED SERVICE PERSONNEL
AWARE OF THE HAZARDS INVOLVED.

2-3
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Installation
Preparation for Use

BEFORE REMOVING THE FUSE, THE AC LINE POWER CORD
SHOULD BE DISCONNECTED FROM THE POWER SOURCE
AND THE OTHER END DISCONNECTED FROM THE
INSTRUMENT.

ONLY USE A FUSE OF THE CORRECT RATING AS LISTED IN
“Fuses” on page 2-3. 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.

The fuse is removed by inserting a suitable flat bladed toal into the slot
in the fuse cap and turning counter-clockwise. The cap and the fuse can
then be remaved and the fuse changed for another of the correct rating.
The fuse rating and HP part number are listed in “Fuses” on page 2-3.

Connecting to the Power Supply

This is a Safety Class I 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. Intentional interruption is prohibited.

Before swilching on this instrument, make sure that the line supply veltage is in the
specified ranges. Range sclection is automatic.

2.4
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WARNING

WARNING

WARNING

WARNING

Installation
Preparation for Use

Power Cord

TO AVOID THE POSSIBILITY OF INJURY OR DEATH, THE
FOLLOWING PRECAUTIONS MUST BE FOLLOWED BEFORE
THE INSTRUMENT IS SWITCHED ON:-

(a) Note that the protection provided by grounding the
instrument cabinet may be lost if any power cable other than the
three-pronged type is used to couple the ac line voltage to the
instrument.

(b) If this instrument is to be energized via an auto-transformer
toreduce or increase the line voltage, make sure that the common
terminal is connected to the neutral pole of the power source.

(c) The power cable plug shall only be inserted into a socket
outlet provided with a protective ground contact. The protective
action must not be negated by the use of an extension cord
without a protective conductor (grounding).

The power cord supplied with each instrument varies with the country of
destination. The following figure illustrates the standard power plug and
cord configurations that are commanly used. The part number shown
beneath each plug is the part number of the appropriate power cord and
plug. If the appropriate power cord is not included with the instrument
notify the nearest Hewlett-Packard office and a replacement will be
provided.

Power Cord Configurations and Part Numbers
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CAUTION

RECEIVER
2,8,34,140 IN

TRANSMIT
2,8,34,140 oUT

DS3, 2Mb/s,
34Mb/s 75 K2 IN

DS3, 2Mb/s,
34Mb/s 75 QOUT

Installation
Connecting to the Network

Connecting to the Network

The network connectors are located on the modules at the side of the
instrument. The connections available depend on the options fitted to
your instrument.

Before Connecting, note the Warning and Caution information given.

All Connectors

When connecting or disconnecting, ensurce that you are grounded or,

make contact with the metal surface of the Mainframe with your free hand to bring
you, the module, and the mainframe to the same static potental.

Modules remain susceptible to ESD damage while the module is installed in the
Mainframe

Additional ESD information is required when servicing sce “Addilional Precautions
for Service Engineers™ on page 2-14

Electrical Interface Connectors

PDH receiver input interface. Allows the connection of 75 £2 unbalanced
data signals (all rates) and 120 £ balanced data signals at 2 Mb/s.

PDH transmitter output interface. Provides 75 €) unbalanced data
output (all rates) and 120 €2 balanced data output at 2 Mb/s

PDH/DSn receiver input interface. Allows the connection of 752
unbalanced DS3, 2 Mb/s and 34.368 Mb/s data signals.

PDH / DSn transmitter output interface. Provides 75 ) unbalanced DS3,
2 MB/s and 34 Mb/s data output. A “keep alive” signal is output when the
transmit signal is SDH/SONET.

2-6
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DS1 10090,
2Mb/s 1202 IN

DS1 1002,
2Mb/s 120€) OUT

52/155 Mb/s
DATA IN

52/155 Mb/s
DATA ouT

64k REF IN
1.5M REF IN
2M REF IN

REF QUT

MUX

MUX D51 106 Q2

MUX 2 Mb/s 75 Q2

DEMUX DS1
100 Q

DEMUX
2 Mb/s 75C)

tnstaliation
Connecting to the Network

PDIH / DS1 receiver input interface. Allows the connection of 100 €
balanced DS1 and 120 €2 balanced 2 Mb/s data signals.

PDH / DS1 transmitter output interface. Provides 100 €2 balanced DS1
and 120 € balanced 2 Mb/s data signals. A “keep alive” signal is output
when the transmit signal is SDH/SONET,

SDH/SONET receiver input interface. Allows the connection of 75 2
unbalanced STM 0/1, STS 1/3 electrical signals.

SDH/SONET transmitter output interface. Provides a 75 QQ unbalanced
STM 0/1, STS 1/3 electrical output.

These ports allow connection of timing reference signals.

Provides a 2 MHz reference Clock Output.

Allows the insertion of an external 2 Mb/s tributary into the transmitted
payload.

Allows an externally supplied DS1 signal to be inserted in any or all
timeslot(s) of a DS3 signal. In conjunction with the SDH/SONET module
a D81 signal can be inserted into a VI'1.5 or TU-11.

Allows an externally supplied 2.048 Mb/s signal to be inserted in any or
all timeslot(s) of a 34 Mb/s signal. In conjunction with the SDH module a
2.048 Mb/s signal can be inserted into a TU-12.

Allows a DS1 signal to be dropped from any timeslot of a DS3 signal. In
conjunction with the SDH/SONET module this port allows the
demultiplexing of a DS1 signal carried in a VT'1.5

Allows a 2.048 Mb/s signal to be dropped from any timeslot of an 8.448
Mby/s, 34.368 Mb/s or 139.264 Mb/s signal,

2-7
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Instaliation
Connecting to the Network

CLOCK TRIGGER Reference SDH/SONET clock trigger output 51 MHz; nominal +/- 400
mV into 50 ohms.

Dcce Allows the Drop and Insert of Regenerator Section (192 kb/s) and
Multiplexer Section (576 kb/s) Data Communication Channels (DCC).

The following connections are available:

Table 1 DCC Connector Pin-out

Pin Number Connection

1 Shield Ground

2 Data input for Tx(-)

3 Tx Clock

4 Data Output from Ax(-)

5 NC

] Ax Clock{-)

7 NC

8 Signal Ground

9 Data Input for Tx{+)

10 Tx Clock(+)

11 Data output from Rx(+)

12 NC

13 Rx Clock(+)

14 NC

15 NG
PROTECTED 52/155/622 Mb/s (NRZ), Line Code NRZ; Level nominal 1 V p-p inte 50 ohms;
MONITOR POINT SMA connector,

INPUT

2-8
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WARNING

Installation
Connecting to the Network

Optical Interface Connectors

For your protection, review all laser information given in this manual
before installing or using the instrument.

To prevent personal injury, avoid use that may be hazardous to
others, and maintain the module in a safe condition Ensure the
information given below is reviewed before operating the
module.

Laser Product Classification

All optical modules are classified as Class I (non-hazardous) laser
product in the USA which complies with the United States Food and
Drug Administration (FDA) Standard 21 CFR Ch.1 1040.10, and are
classified as Class 1 (non-hazardous) laser products in Europe which
complies with EN 60825-1 (1994).

To aveid hazardous exposure to laser radiation, it is recommended that
the following practices are observed during system operation:

* ALWAYS DEACTIVATE THE LASER BEFORE CONNECTING
OR DISCONNECTING OPTICAL CABLES.

*  When connecting or disconnecting optical cables between the module
and device-under-test, observe the connection sequences given below,

Connecting:  Connect the optical cable to the input of the device-
under-test before connecting to the module’s Optical
Out connector.

Disconnecting:  Disconnect the optical cable from the module’s Optical
Out connector before disconnecting from the device-
under-test. Always fit the fibre optic connector dust
caps over the laser aperture.

* NEVER examine or stare into the open end of a broken, severed, or dis-
connected optical cable when it is connected to the module’s Optical
Out connector.

* Arrange for service-trained personnel, who are aware of the hazards
involved, to repair optical cables.

2-9
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CAUTION

NOTE

OPTICAL IN

OPTICAL OUT

Installation
Connecting to the Network

1. Use of controls or adjustments or performance of procedures other than
those specified herein may result in hazardous radiation exposure.

2. Always fit the fibre optic connector dust caps on each connector when
not in use. Before connection is made, always clean the connector ferrule
tip with acetone or alcohol and a cotton swab, Dry the connector with
compressed air. Failure to maintain cleanliness of connectors is liable to
cause excessive insertion loss.

Laser Warning Symbols
The front panel of the optical module has the following label:
CLASS 1 LASER PRODUCT

CLASS | LASER PRODUCT translates as follows:
Finnish - LUQOKAN 1 LASERLAITE

Finnish/Swedish - KLASS | LASER APPARAT

This label indicates that the radiant energy present in this instrument is
non-hazardous.

Allows connection of an optical signal, wavelength 1200 to 1600 nm, at a
maximum power level of -8 dBm. NEVER EXCEED +3 dBm,

Accepts STM-0, STM-1, STM-4 and STM-16. Also accepts SONET
signals, STS-1, 8TS-3, §TS-12, STS-48, OC-1, OC-3, OC-12 and 0C-48.

Provides an STM-0, STM-1, STM-4 or STM-16 optical signal (OC-1, OC-
3, OC-12 or OC-48 SONET signals) at wavelength 1280 to 1330nm, and/
or 1550 to 1565 nm, at a nominal power level of +1 dBm.

Cleaning Optical Connectors

See “Optical Connector Cleaning” on page 1-8

2-10
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LiD

VGA

HANDSET

Printer
HP-1B, RS232,
PARALLEL ONLY

Remote Control
HP-1B, RS232,
10 BASE -T

tnstallation
Connecting Accessories

Connecting Accessories

Provides the output for the option 602 printer which is fitted in the cover
(LID} of the instrument.

Provides the output for a display monitor.

Allows connection of a telephone handset for communication across the
network,

External printer connection details are given in the Users Guide.
The port selected for external printer use is not available for remote
control.

Remote control connection is given in the Remote Control Manual.
The port selected for remote control use is not available for an external
printer.

10 Base-T Lan Connection Radiated Emissions

To ensure compliance with EN 55011 (1991) a category 5, FTP patch
lead, RJ45 cable should be used to connect the LAN port on the processor
module marked

"10 Base-T",
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Installation
Connecting Accessories

Hewlett-Packard Interface Bus

The HP 37718A/19A Communications Performance Analyzer (Option 601) is
connccted to the HP-IB by means of an appropriate HP-1B cable.The HP-18
interconnecting cables available are listed in the following table.

HP-1B Interconnecting Cables

Length Accessory Number
1 meter HP 10833A
2 meters HP 10833B
4 meters HP 10833C
0.5 meter HP 10833D

To achieve interface design performance standards, restrictions are placed on the
HP-IB system cable lengths. These restrictions allow the bus interface electronics to

maintain correct linc voltage levels and timing relationships,

When connecting an HP-IB system the following rules should be observed:

The total HP-IB cable length used must be less than or cqual to 20 meters (63.6

feet).

The total HP-IB cable length used must be less than or cqual 1¢ 2 meters (6 fect)

x the total number of devices connected to the bus,

A standard HP-1B connector is provided on the instrument. The connections are
shown in the following figure. The mating connector part numbcer is HP 1251-0293

or Amphenol 57-30240.
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Installation
Connecting Accessories

DN
=)
SIGNAL COMMON 4 G2)|{[| sHiep
SIGNAL COMMON TWISTED wiTH Piny 11 |[i (23] [311]] aTN
SIGNAL COMMON TWISTED WITH PIN 10 |1 [22] sRQ
SIGNAL COMMON TWISTED wiTH Py 8 ||| (21 (3] iFc
SIGNAL COMMON TWISTED WITHPIN B [8]||| npac
SIGNAL COMMON TWISTED WITH PIN 7 [@1!{| nrED
SIGNAL COMMON TWISTED wiTH PIN & ||| (T DAV
HEN] (&1} €0
oo [41}|| bioa
pio? |08 [E1||| oica
D106 [Z1]|} bro2
D105 |l 34 oo
\J/
TYPE 57 MICRORIBEON CONECTOR :
N

HP-1IB Connections

HP-IB Address Selection

The HP 37718A/19A (Option 601) HP-IB address is accessed on the OTHER
display under the REMOTE CONTROL function.

The address can be sct to any value between 0 and 30 inclusive,
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CAUTION

Installation
Additional Precautions for Service Engineers

Additional Precautions for Service Engineers

Safety Precautions

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.

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.

Review “Safety Precautions for the Operator” on page 1-6

ESD Precautions

When making connections to the modules, review “Connecting to the Nelwork™ on
page 2-6

The module contains components sensitive to electrostatic discharge.
To prevent component damage, carcfully follow the handling precautions presented
below.

The smallest static voltage most people can feel is about 3500 volts, It
takes less than one tenth of that (about 300 velts) to destroy or severely
damage static sensitive circuits. Often, static damage does not
immediately cause a malfunction but significantly reduces the
component’s life. Adhering to the following precautions will reduce the
risk of static discharge damage.

¢ Keep the module in its conductive storage box when not installed in
the Mainframe. Save the box for future storage of the module,

¢ Before handling the module, select a work area where potential static
sources are minimized. Avoid working in carpeted areas and non-con-
ductive chairs. Keep body movement to a minimum. Hewlett-Packard

2-14
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Installation
Additional Precautions for Service Engineers

recommends that you use a controlled static workstation.

* Handle the module by its front-panel. Avoid touching any components
or edge connectors. When you install the module, keep one hand in
contact with the protective bag as you pick up the module with your
other hand. Then, before installing the module, ensure that you are
grounded or make contact with the metal surface of the Mainframe
with your free hand to bring you, the module, and the mainframe to
the same static potential. This also applies whenever you con-
nect/disconnect cables on the front-panel,

2-15
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Installation
Additional Precautions for Service Engineers

Front Panel Soft Recovery (Cold Start)

Use the following procedure if you need to perform a front panel soft
recovery (i.e, cold start) of the instrument.

Soft Recovery Procedure

1 Switch off the instrument.

2 On the instrument front panel - press and hold softkeys 0 and 4
simultaneously (the softkeys immediately below the display; key 0 is
on the extreme left),

3 Power up the HP 37718A or HP 37719A while holding the softkeys
pressed.

4 When the LOS LED has flashed OFF and then ON again, the keys can
be released,

5 The LOS LED will flash OFF/ON again several times (7), followed by
an audible ‘beep’ and the display indicating ‘Initializing Instrument’.

6 Once the initiations is complete the display will indicate:

‘Firmware Revision Update’
‘Default settings assumed’
Hit any key to attempt restart’

7 Hit any key, then wait approximately 10 seconds. The instrument
should return to its default settings and normal operation.
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Performance Tesis

Performance Tests

Introduction

The procedures given in this Section, test the HP 37718A/19A
performance using the Specifications provided, as performance
standards. Tests are intended to be performed in the recommended order
for a full instrument calibration check. Tests can be run individually,
however it will be assumed that any preceding test would meet
specifications.

Equipment Required

Equipment required for the Performance Tests is given in this Chapter,
Any equipment which meets or exceeds the critical specification of the
equipment listed, may be substituted. Recommended models are those
typically used in HP Service Centers. Alternative models are also listed.

Performance Test Record

The results of the Performance Tests may be recorded on the Test
Records at the end of this Chapter. The Performance Test Record lists all
the tested specifications and the acceptable limits. The results recorded
at incoming inspection may be used for comparison during periodic
maintenance, troubleshooting or after repair or adjustment,

Calibration Cycle

This instrument requires periodic verification of performance.
Depending on use and environmental conditions, the instrument should
be checked approximately once every 2 years, using these Performance
Tests.

Option Configuration

Please refer to Chapter 6 and the instrument Specifications for
information on option configuration.

3-1
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Performance Tests

Table 3-1 Recommended Test Equipment

Telecom mask measurement capability.

Instrument Critical Specification Recommended
Model
Oscilloscope 400 MHz Bandwidth, 1 MQ Input Termination HP 54520A opt 001

or HP 54810A opt 001

Frequency Synthesizer

75 Cutput, Sinewave to 80 MHz,
Amplitude to 3 V pk-pk at 10 kHz, 1 Hz resclution

HP 3335A opt 001 or
HP 33258 & HP
B657A with 50/75
matching pad

Signal Generator Sinewave 700 kHz to 170 MHz, Amplitude 500 mV HP 8657A

Fregquency Counter Range 0 to 200 MHz, 2 channels with accuracy HP 5325A opt 010
<0.1ppm. {Ratio Mode) ar HP 53181A opt 001

Spectrum Analyzer**  |Frequency >2.5 Gb/s. Resolution bandwidth 10 Hz. HP 8560E

Optical Coupler** 1310 and 1510 nm. 10/90% output. HP 15477C

Optical Power Meter
and Sensor Module

Range -8 dBm to -15 dBm, Wavelength1270-1560 nm

HP 8153A and HP
81536A

Lightwave Converter

Wavelength 1300 to 1560 nm, Conversion Gain >300
voits/watt, Frequency Response < 3 dB down at 1 GHz.

HP 11982A opt 012

Optical Attenuator

Wavelength 1200 - 1600 nm, Range 0 - 30 dB

HP 8157A or
HP 8156A opt 100

FC/PC Optical Unique HP 81000F| (Qty 4)
Interiace Connector

Optical Cables Unique HP 11871A (Qty 2)
PDH Structured Test  |Unigue HP 37718A/37719A or
Set HP 37717C opt UKJ
84 kb/s Clock 64 kb/s ternary clock. HP 37732A
Generator

7582 Attenuator Kit 0 to 200 MHz 3, 6, 10, 20 dB fixed attenuator pads HP 86213A

Cable Simulator #E1

7542 coaxial cable 6dB loss at 1 MHz

8120-0049 (120 m}*

Cable Simulator #E2

75() coaxial cabte 6dB loss at 4 MHz

8120-0049 (80 m)*

Cable Simulator #E3

752 coaxial cable 12d8 loss at 17 MHz

8120-0049 (120 m)*

Cable Simulator §E4

762 coaxial cable 12dB loss at 70 MHz

8120-0049 (80 m)*
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Performance Tests

Table 3-1 Recommended Test Equipment, continued

Instrument

Critical Specification

Recommended
Model

Cable Simulator 4E1-M

750} coaxial cable 3dB loss at 1 MHz

8120-0049 {60 m)*

Cable Simulator #E2-M

75Q coaxial cable 3dB loss at 4 MHz

8120-0049 (40 m)"

Cable Simulator #E3-M

752 coaxial cabte 6dB loss at 17 MHz

8120-0048 (60 m)*

Cable Simulator #£4-M

7552 coaxial cable 6dB loss at 70 MHz

8120-0049 (40 m)*

Cable Simulator #8DS1

7542 coaxial cable. Equivalent to 655 feet ABAM cable.

8120-0049 (80m)*"

Cable Simulator #RDS3 75€2 coaxial cable. Equivalent to 450 feat of 7284 cable 8120-0049 (55m)*
Cable Simulator STM-0/ 7542 coaxial cable 6dB loss at 26 MH2 8120-0049 (50 m)"
STS-1

Cable Simulator STM-1/
STS-3

75€2 coaxial cable 12dB loss at 78 MHz

8120-0049 (75 m)*

752 Termination 0 to 200 MHz HP 155622-80010

T Connector BNGC to Dual BNC HP 1250-0781
Adaptor SMA to BNC 1280-1787 (Qty 2)
Adaptor Type N 1o BNC HP 1250-1534 (Ciy 2)
Adaptor Type Nto N HP 1250-1528 (Qty 2}
Balanced/Unbalarced 11042 balanced: 7552 Unbalanced (nominal) HP 155088 (Qty 2)
Converter

Blocking Capacitor 0.18uF 200V HP 102408

* Note: Cable lengths quoted are typical for the half bit rate loss. Ideally, cables should be

trimmed to correct length/loss by measuring with a Network Analyzer.

** Note: Spectrum Analyzer/Optical Coupler are only required for 37718A Jitter options.
Self Test Loopback Cables and Accessories

HP E4545A 3m fibre optic cable FC/CP connectors. (supplied accessory)

HP E4546A FC/CP 15 dB attenuator. (supplied accessory)
HP 15525A 75 ohm BNC, 3 off.

HP 15512A Siemens 3 pin (Option 010 units)

HP 15670A Bantam 110 ohm (Option 011 units), 2 off.
DCC 15 pin loopback plug - see figure in DCC Test.,

Formatted floppy disk,
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Performance Tests

Recall Default Settings

The Performance Tests require the HP 37718A/19A to be set to a pre-
defined (default) state at the beginning of each test.

1 Using [OTHER), display softkeys, (¥ ) (=] and set up the
LTS EaylTcEMdisplay as shown opposite

FURLCTICN STYORED SETTIMGS
STO®ED SETTING KUMBER B

ACTIon EC—
SETTING
8 FACTOAY DEFRAT SETTINGS

SOHET POUTI
2 I CRRRIER. . .iavivvaniianas

e Cihoo

2 Press to recall the instrument default settings.The
instrument display will blank for a few seconds while the settings are
recalled and the status display will indicate stored settings number 0
recalled.

S5TATUS:
QFF

34
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CAUTION

Performance Tests
Self Test

Self Test

Description

Before carrying out the performance tests run Self Test to ascertain the
integrity of the HP 37718A/19A. These tests take at least 1 hour to
complete depending on the options fitted. Alternatively you can run
Confidence Tests which only takes 2 to 3 minutes to complete. This is not
a full verification but performs BER measurements with internal and
external loopbacks fitted.

FUMCTION SELF TESY

L L CONETBENCE TERT )
4 TEST MUMBER
SUBTEST HUMBER ~—

‘ TEST STATUS PHSSED

PRESS THE GORERMIIE KEY TO START TESTINI.

CABLING INFO F CONF, TEST

STRTUS:
ALL CFU CONF, POH MORE ¢
TESTS TESTS TESTS TESS  Silmesiis

Run Confidence TESTS

1 Choose TEST TYPE [eolJ|[{TJE] on the (OTHER| B2 R{T]]

display.

Safety precaution, care and connection cleanliness are essential to avoid
optical signal degradation or damage. see Operators Maintenance in
chapter 1 and see Optical Interface Connectors in chapter 2 if in doubt.
The use of air-gap attenuators is not recommended.

Failure to attenuate the optical signal could result in damage to the
optical receiver.

3-5
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Performance Tests
Self Test

NOTE

If the Optical Interface is a Dual Wavelength Option the 1650 nm IN and
OUT ports are not connected at this stage and can be tested later.

If any or all of these connections are not made the HP 37718A/19A will
FAIL Self Test.

2 Make the loopback connections listed below:
Connect the 15 dB optical attenuator provided at the Optical OQUT and
then connect the attenuator output to Optical IN using the optical
cable supplied with your instrument.
Connect Multirate Analyser IN to QUT
Connect Transmit module 752 QUT to Receive module 752 IN
Connect Transmit module 100/120L2 OQUT to Receive module 100/
120€2 IN

3 Press to activate the Self Test. TEST STATUS RUNNING
will be displayed.
The information pertaining to TEST TYPE, TEST NUMBER and
SUBTEST NUMBER will change as the Self Test progresses.
If the HP 37718A/19A 1s functioning correctly, after a time of 2 to 3
minutes, TEST STATUS PASSED is displayed.
If TEST STATUS [FAIL nnn] is displayed, check the displayed error
information and check loopback connections are correct. Repeat the
test and if the problem persists contact your local HP representative.
See Chapter 5 for information.

NOTE

Each individual self test requires unique loopback cennections. To obtain
a list of the connections required move the highlighted cursor to
CABLING INFO and press (SET). The Loopbacks list will appear on the
display. Also refer to Chapter 5 for Self Test connection information,
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Performance Tests
Seif Test

|  FUNCYIDH SELF TEST

TEST TYPE PDH TESTS
TEST NUMBER 3
SUBRTEST WUMBER i

. TEST STATUS RFANV

I Flie S ENT CRlL MG e (O

STATUS:

[hinocs ]

Run ALL TESTS
1 Choose TEST TYPE on the display.

2 Insert a formatted disk into the instrument disk drive.

3 Make the loopback connections listed below:
Connect the 15 dB optical attenuator provided to Optical OUT and
connect the attenuator output to Optical IN.
Connect Multirate Analyser IN to OUT
Connect Transmit medule 75£2 OUT to Receive module 7562 IN
Connect Transmit module 100/120€2 OUT to Receive module 100/
12002 IN
Connect Transmit module 75£2 MUX to Receive module 752 DEMUX
Connect Transmit module 100/120£2 MUX to Receive module 100/
12002 DEMUX

4 Press to activate the Self Test. TEST STATUS RUNNING
will be displayed.
The information pertaining to TEST TYPE, TEST NUMBER and
SUBTEST NUMBER will change as the Self Test progresses.
If the HP 37718A/19A is functioning correctly, after a time of at least
1 hour, TEST STATUS PASSED is displayed.
If TEST STATUS [FAIL nnn] is displayed, check the displayed error
information and check loopback connections are correct. Repeat the
test and if the problem persists contact your local HP representative.
See Chapter 5 for information.
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Performance Tests
Self Test

FUKCTION SELF TESY

TEST TYPE lnf!llzﬂ_
TES? NUMBER
SUBTEST HUMEER -

TEST STATUS REHDY

PRESS THE GUREEMM KEY TO START TESTIKG,

CRELIKG THFD & ALL

STATUS:
ALL Py COMF . PDH WORE  gWglna
TESTS TESTS TESTS TESTS  vvoennn. ﬂ!ﬂﬁ

1550 nm Dual Wavelength Tests:

If a Dual Wavelength Optical Interface is fitted, repeat the
CONFIDENCE test with 1550 nm selected.

1 Select 1550 nm OPTICS wavelength

2 Connect 1550 nm OUT to IN via 16dB Optical Attenuator. Ensure the
attenuator is inserted in the OUT port.

3 Run the test,
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Performance Tests
Self Test

DCC Port Tests:
1 Select BER TESTS
2 Make the following connections at the Multirate Analyzer DCC port.

PIN 15 ——\,,F-— ———— PINS

PINS 98 11 — L LINKPINS 2 & 4

o
PING ____M— Pik

3 Run the BER TESTS.
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PDH/DSn Internal Transmitter Clock Accuracy & Offset

PDH/DSn Internal Transmitter Clock Accuracy & Offset

Specifications

Rate Frequency

E4 139,264 MHz * 4.5 ppm
E3 34.368 MHz 1 4.5 ppm
E2 8.448 MHz £4.5 ppm
E1 2.048 MHz 4.5 ppm
DS1 1.544 MHz 4.5 ppm
DS3 44.736 MHz £4.5 ppm

The Rates available are dependent on the HP 37718A/19A option.

Description

This test verifies that the PDH transmit data rates are within limits.
These limits assume the instrument is within the calibration cycle. The
Frequency Offset capability (deviation from Standard Bit Rate) is also
checked.

For E1 to E4 a Frequency Counter connected to the PDH/DSn Signal Qut
port measures the datae rate on an "all ones” pattern. This gives an
indirect measure of the internal transmitter clock frequency as the data
is clocked by the internal clock oscillator. Because the Frequency
Counter triggers from the positive pulses only, the frequency count will,
for Ternary signals E1, E2 & E3, be half the selected data rate.

For DS-1 and DS-3 the Frequency Counter is connected to the CLOCK
OUT port.

Equipment Required
Frequency Counter : HP 5335A Option 010
750 Termination : HP 15522-80010
T Connector : HP 1250-0781

3-10
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PDH/DSn Internal Transmitter Clock Accuracy & Offset

Procedure

1 Recall the HP 37718A/19A DEFAULT SETTINGS as shown on Page 3-
4,

2 Connect the 75Q OUT port of the PDH/DSn medule to the Frequency
Counter. Terminate the Frequency Counter input in 75 (use the T
connector).

3 Setthe [TRANSMIT| display as shown cpposite

TRAMSMITTER DUTRLT PLH/DSn

WATH | STRUCT'D  TEST
|SETT{HES SETTINGS FUMCT 0N

S| GHAL 2 Nb/s
CLOCK 5w THTERKAL
TERHINAT 1 DM T INEAL
LINE CODE HOE3
FREGUERLCY OFFSET OFF

PAYLOAD TYPE  LWFRARED IHSTRUCTURED
FRITERK | ALL GRS |

STATUS:

2'23-1 ALl AL 1818 PORE CIMgENa
PRES ZERDS ONES T M

When changing the PDH Rate or Offset value the VCXO takes time to
settle. As a consequence the frequency counter reading will not stabhilize
until "VCXO OUTPUT BIT RATE SETTLING" clears from the STATUS
line of the display.

E1 (2.048Mb/s) Frequency Accuracy

4 Adjust the Frequency Counter ATTEN and Trigger Level to obtain a
stable reading and ensure that the frequency counter reading is
between 1023995Hz and 1024005Hz,

Select FREQUENCY OFFSET [+50PPM].

6 Adjust the Frequency Counter ATTEN and Trigger Level to obtain a
stable reading and ensure that the frequency counter reading is
between 1024046.5Hz and 1024055.5Hz,
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Select FREQUENCY OFFSET [-50PPM].

Adjust the Frequency Counter ATTEN and Trigger Level to obtain a
stable reading and ensure that the frequency counter reading is
between 1023944Hz and 1023953Hz.

E2 (8.448Mb/s) Frequency Accuracy
9 Select SIGNAL [8Mb/s]; PATTERN [ALL 1’s] on the
display.

10 Adjust the Frequency Counter ATTEN and Trigger Level to obtain a
stable reading and ensure that the frequency counter reading is
between 4223981Hz and 4224019Hz.

11 Select FREQUENCY OFFSET [+30PPM].

12 Adjust the Frequency Counter ATTEN and Trigger Level to obtain a
stable reading and ensure that the frequency counter reading is
between 4224107.56Hz and 4224145.7 Hz,

13 Select FREQUENCY OFFSET [-30PPM].

14 Adjust the Frequency Counter ATTEN and Trigger Level to obtain a
stable reading and ensure that the frequency counter reading is
between 4223854Hz and 4223892Hz.

E3 (34.368Mb/s) Frequency Accuracy
15 Select SIGNAL [34Mb/s] PATTERN [ALL I’s] on the
display.

16 Adjust the Frequency Counter ATTEN and Trigger Level to obtain a
stable reading and ensure that the frequency counter reading is
between 17183922 7Hz and 17184077.4Hz,

17 Select FREQUENCY OFFSET [+20PPM]

18 Adjust the Frequency Counter ATTEN and Trigger Level to obtain a
stable reading and ensure that the frequency counter reading is
between 17184266 and 17184421Hz.

19 Select FREQUENCY OFFSET [-20PPM]

20 Adjust the Frequency Counter ATTEN and Trigger Level to obtain a
stable reading and ensure that the frequency counter reading is
between 17183579Hz and 17183734Hz.
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21 Select FREQUENCY OFFSET (USER OFFSET] (+100PPM]

22 Adjust the Frequency Counter ATTEN and Trigger Level to obtain a
stable reading and ensure that the frequency counter reading is
between 17185641Hz and 17185796Hz.

23 Select FREQUENCY OFFSET [USER OFFSET] [-100PPM]

24 Adjust the Frequency Counter ATTEN and Trigger Level to obtain a
stable reading and ensure that the frequency counter reading is
between 17182205Hz and 17182359Hz.

E4 (139.264Mb/s) Frequency Accuracy

25 Select SIGNAL [140Mb/s] PATTERN [ALL 1's] on the
display.

26 Adjust the Frequency Counter ATTEN and Trigger Level to obtain a
stable reading and ensure that the frequency counter reading is
hetween 69631686.5Hz and 69632318.5Hz.

27 Select FREQUENCY OFFSET [+15PPM].

28 Adjust the Frequency Counter ATTEN and Trigger Level to obtain a
stable reading and ensure that the frequency counter reading is
between 69632731Hz and 69633358Hz,

29 Select FREQUENCY OFFSET [-15PPM]1.

30 Adjust the Frequency Counter ATTEN and Trigger Level to obtain a
stable reading and ensure that the frequency counter reading is
between 69630642Hz and 69631269Hz,

DS1 (1.544Mb/s) Frequency Accuracy

31 Connect the CLOCK OUT port of the PDH/DSn module to the
Fregquency Counter.

32 Select SIGNAL [DS1 1.5Mb/s] on the display.

33 Adjust the Frequency Counter ATTEN and Trigger Level to obtain a
stable reading and ensure that the frequency counter reading is
between 1543993Hz and 1544007Hz,

34 Select FREQUENCY OFFSET [+32PPM]

35 Adjust the Frequency Counter ATTEN and Trigger Level to obtain a
stable reading and ensure that the frequency counter reading is
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PDH/DSn Internal Transmitter Clock Accuracy & Offset

between 1544042Hz and 1544056Hz.
36 Select FREQUENCY OFFSET [-32PPM|

37 Adjust the Frequency Counter ATTEN and Trigger Level to obtain a
stable reading and ensure that the frequency counter reading is
between 1543944Hz and 1543958Hz.

DS3 (44.736Mb/s) Frequency Accuracy

38 Connect the CLOCK OUT port of the PDH/DSn module to the
Frequency Counter.
39 Select SIGNAL [DS3] on the display.

40 Adjust the Frequency Counter ATTEN and Trigger Level to obtain a
stable reading and ensure that the frequency counter reading is
between 44735799Hz and 44736201Hz

41 Select FREQUENCY OFFSET [+20PPM]

42 Adjust the Frequency Counter ATTEN and Trigger Level to obtain a
stable reading and ensure that the frequency counter reading is
between 44736693Hz and 44737096Hz.

43 Select FREQUENCY OFFSET [-20PPM]

44 Adjust the Frequency Counter ATTEN and Trigger Level to obtain a
stable reading and ensure that the frequency counter reading is
between 44734904Hz and 44735307Hz.

45 Disconnect all the test equipment.
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PDH/DSn Transmitter Output

Specification
Rate Level Waveshape
DSX-1 3.0V 20% Fits mask T1.102-1993
DS1-LO As DSX-1 with 655' ABAM
Cable
DS3-HI 0.9V pk (nominal)
DSX-3 560mV pk (nominal) Fits mask T1.102-1993
DS3-900 330mV pk {(nominal)
E1 Balanced 3.00V 10% As per ITU rec G703
E1 Unbalanced |2.37V 10% As per ITU rec G703
E2 Unbalanced (2.37v 10% As perITU rec G703
E3 Unbalanced [1.0v 10% As per ITU rec G703
E4 Unbalanced (0.5V 10% As per ITU rec G703
NOTE The Rates available are dependent on the HP 37718A/19A option

Description

This test ensures the transmitter output level and pulse shape meet the
required specifications at all PDH/DSn rates. The Transmitter output is
connected to an Oscilloscope and the waveshape compared with the
predefined masks stored in the Oscilloscope memory. The signal levels
are also measured using the Oscilloscope.
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Performance Tests
PDH/DSn Transmitter Output

Equipment Required

Oscillloscope : HP 54520A Option 001
11047502 Balanced to - HP 15508B
Unbalanced Converter

7502 Termination : HP 15522-80010
Procedure

This performance test is written using the HP 54520A Oscilloscope with
Option 001 - Telecom Masks Application. If any other Oscilloscope is used
the keystrokes given in this procedure will not apply.

The Positive pulse masks are contained in the ROOT directory of the
Telecom Mask Application Disk and the Negative pulse masks are in the
INV_MASK directory.

Installing the Telecom Masks Option

1 Insert the Disk containing the Telecom Mask into the Oscilloscope
Disk Drive.

2 Press SHIFT (Blue Key) DISK

3 Press softkey then softkey
139.264 Mb/s - All 1’s Pulse

1 Recall the HP 37718A Default Settings as shown on page 3-4.

2 Setthe{TRANSMIT| display as shown below,

TREMSRITTER DUTPUT R
RAYH | STRUCT'D  TLST
SETTINGS SETT [MG3 FURCTiDN -
5| GHRL isE M
CLOCK, §ywl [HTERMSL
TERMIHAT [O4 TE UNERL
LIHE [OCE i
FREQUEHCY OFFSET orF

PAYLOAD TWFE  UNFRARRLTD LvSTRUCTURED
PATTERM ML OHES

ETRTUS:
PER

R i
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Performance Tests
PDH/DSn Transmitter Output

3 Connect the PDH/DSn 756 OUT port to the Oscilloscope CHAN 1,
terminate in 75Q

4 Select CHAN 1 on the Oscilloscope and set to 1M input impedance.

Load the Telecom Mask

5 On the Oscilloscope, use the following key sequence to select and load
the required Telecom Mask:
&/ SHIFT (Blue Key) APPLICATION.
b/ softkey
o/ Use ENTRY/MEASURE control to select 139BIN1 in the
highlighted MSK FILES window.

d/ YOS EE LGP softkey.

Compare Pulse with Mask

6 On the Oscilloscope, use the following key sequence to compare the
pulse with the mask:
a/ RECALL 8
b/ DEFINE MEAS
o/ [T softkey

d/ softkey
e/ [RITH] softkey

il AFTER FAIL CONTINUE EW{AN:0Y

g/ RUN

7 The Oscilloscope will automatically display and compare an isolated
positive pulse with the mask limits. A PASS message should appear on
the Oscilloscope.

It may be necessary to visibly fit the waveform to the mask by adjusting
the Oscilloscope vertical position and horizontal delay to cbtain a PASS
on the Mask.

8 Measure the peak pulse amplitude at the mid pulse-width using the
Oscilloscope and verify that this is between 450 mV and 550 mV. (i.e.
900 mV-1.1V Pk-Pk)

All 0’s Pulse

9 Select PATTERN [ALL ('s] on the display.
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PDH/DSn Transmitter Output

Load the Telecom Mask

10 On the Oscillescope, use the following key sequence to select and load
the required Telecom Mask:
a/ SHIFT (Blue Key) APPLICATION.
b/ TR softkey.
o/ Use ENTRY/MEASURE control to select 139BINO in the
highlighted MSK FILES window.

I LOAD SETUP 8 M1M2 Elgi3a%

Compare Pulse with Mask

11 On the Oscilloscope, use the following key sequence to compare the
pulse with the mask:
a/ RECALL 8
b/ DEFINE MEAS
<TG softkey
&/ softkey
e/ [TIIFY softkey
v softkey

@ RUN

12 The Oscilloscope will automatically display and compare an isolated
positive pulse with the mask limits. A PASS message should appear on
the Oscilloscope.

It may be necessary to visibly fit the waveform to the mask by adjusting
the Oscilloscope vertical position and horizontal delay to obtain a PASS
on the Mask.

13 Measure the peak pulse amplitude at the mid pulse-width using the
Oscilloscope and verify that this is between 450 mV and 550 mV. (i.e.
900 mV-1.1V Pk-Pk)

14 Select PATTERN to [ALL 0's] on the [TRANSMIT display.

15 On the Oscilloscope, use the following key sequence to access the
inverted mask.
a/ SHIFT (Blue Key) DISK

b/ PGIEREG softkey

o/ Use ENTRY/MEASURE control to highlight INV_ MASK

sl CHANGE DIRECTORY {9357

16 Repeat steps 5 to 13 to check pulses against Inverted masks.
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Procedure - 34,368 Mb/s

Positive Pulse
1 Recall the HP 37718A/19A Default Settings as shown on page 3-4.

2 Set the [TRANSMIT) display as shown opposite.

TRANSA I TTER DUTFUT PILDSn
BAIR | STRECT'D  TEST
SETYIHGS SETTINGS FUKCTIDN -
=1 T
CLOCK SYHC IHTERNAL
TERRINAT 10K TS UKEAL
| LIWE CODE HOES
FREGUENLY OFFTET oFF

PAYLORD TYPE  LWFRRRED UNSTRUCTURED
FATYERM =23~} PRES
PRES FOLARITY Ide 1TU

STATUS:

3% My 2 Mb/s sl os3 %M

3 Connect the PDH/DSn 75Q OUT port to the Oscilloscope CHAN 1,
terminate in 758}

4 Select CHAN 1 on the Oscilloscope and set to 1M} input impedance.

Load the Telecom Mask

5 On the Oscilloscope, use the following key sequence to select and load
the required Telecom Mask:
a/ SHIFT (Blue Key) APPLICATION.
v/ LT softkey:
¢/ Use ENTRY/MEASURE control to select 34MG703 in the
highlighted MSK FILES window.

s/l LOAD SETUP 8 M1M2 ElSidit1

Compare Pulse with Mask

6 On the Oscilloscope, use the following key sequence to compare the
pulse with the mask:
a/ RECALL 8
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PDH/DSn Transmitter Output

b/ DEFINE MEAS

i COMPARE E[i81:)%
d/ EA R softkey
e/ softkey

/il AFTER FAIL CONTINUE [E{34a%

g RUN

7 The QOscilloscope will automatically display and compare an isolated
positive pulse with the mask limits. A PASS message should appear on
the Oscilloscope.

NOTE

It may be necessary to visibly fit the waveform to the mask by adjusting
the Oscilloscope vertical position and horizontal delay to obtain a PASS
on the Mask.

8 Measure the peak pulse amplitude at the mid pulse-width using the
Oscilloscope and verify that this is between 900 mV and 1.100 Volts.

Negative Pulse

9 On the Oscilloscope, use the following key sequence to access the
inverted mask,
a/ SHIFT (Blue Key) DISK

b/ PGS ] softkey

¢/ Use ENTRY/MEASURE controel to highlight INV_MASK

" CHANGE DIRECTORY ElU{3=Y

Load the Telecom Mask

10 On the Oscilloscope, use the following key sequence to select and load
the required Telecom Mask:
a/ SHIFT (Blue Key) APPLICATION.
o T oftkey.
¢/ Use ENTRY/MEASURE control to select 34MG703 in the
highlighted MSK FILES window.

i | OAD SETUP 8 M1M2 EsiEE

Compare Pulse with Mask

11 On the Oscilloscope, use the following key sequence to compare the
pulse with the mask:
a/ RECALLS
b/ DEFINE MEAS

Wi COMPARE BR8]
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&/ softkey
e/ [TEITA] softkey

il AFTER FAIL CONTINUE E[3 {30

g/ RUN

12 The Oscilloscope will automatically display and compare an isolated
positive pulse with the mask limits. A PASS message should appear on
the Oscilloscope

NOTE It may be necessary to visibly fit the waveform to the mask by adjusting
the Oscilloscope vertical position and horizontal delay to obtain a PASS
on the Mask.

13 Measure the peak pulse amplitude at the mid pulse-width using the
Oscilloscepe and verify that this is between 900 mV and 1.100 Volts.

Procedure - 8.448 Mb/s

Positive Pulse
1 Recall the HP 37718A/19A Default Settings as shown on page 3-4,

2 Set the [TRANSMIT| display as shown opposite.

TREHSA | TTER DUTPUT L]

WA | STRUCT'D  TEST
SETTIHGS SETT NG5 FLMCT) DN

S1BHAL O
CLOCK SYRC JHTERNFAL

YERA |HAT | OM TER LMAAL
LIHE CODE HLE
FREQUENCY OFFSET DFF

PRYLOARD TYPE  UNFRAMED WS TRUCTURED
PATTERKH 2715~} PRBS
PRES POLRRITY W ITU

STATUS:

Led Mb/s 26 Mu/s 1 Mb/s 2 Mb/s ﬂﬁﬁ

3 Connect the PDH/DSn 75Q OUT port te the Oscilloscope CHAN 1,
terminate in 752

4 Select CHAN 1 on the Oscilloscope and set to 1MQ input impedance.
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Load the Telecom Mask

5 On the Oscilloscope, use the following key sequence to select and load
the required Telecom Mask:
a/ SHIFT (Blue Key) APPLICATION,
Y “oftkey
¢/ Use ENTRY/MEASURE control to select 8MG703 in the highlighted
MSK FILES window.

+I8 LOAD SETUP 8 M1M2 E{Ji2:G0

Compare Pulse with Mask

6 On the Oscilloscope, use the following key sequence to compare the
pulse with the mask:
a/ RECALL 8
b/ DEFINE MEAS

e/ softkey

d/ softkey

o/ [IITA softkey

¢ softkey

o/ RUN

7 The Oscilloscope will automatically display and compare an isclated
positive pulse with the mask limits. A PASS message should appear on
the Oscilloscope.

NOTE

It may be necessary to visibly fit the waveform to the mask by adjusting
the Oscilloscope vertical position and horizontal delay to obtain a PASS
on the Mask.

8 Measure the peak pulse amplitude at the mid pulse-width using the
Oscilloscope and verify that this is between 2,133V and 2.607 Volts.

Negative Pulse

9 On the Oscilloscope, use the following key sequence to access the

inverted mask.
a/ SHIFT (Blue Key) DISK

b/ PIGEG0EY] softkey

¢/ Use ENTRY/MEASURE control to highlight INV_MASK

sl CHANGE DIRECTORY Eliaday
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Load the Telecom Mask

10 On the Oscilloscope, use the following key sequence to select and load

the required Telecom Mask:
&/ SHIFT (Blue Key) APPLICATION.

S TELECOM MASK/MASK [Ei4.3:3

¢/ Use ENTRY/MEASURE control to select 8M(G703 in the highlighted
MSK FILES window.

&/ IRV softkey.

Compare Pulse with Mask

11 On the Oscilloscope, use the following key sequence to compare the
pulse with the mask:
&/ RECALL 8
b/ DEFINE MEAS
Wl COMPARE ER 3.3
d/ TEST (o]'] softkey
o/ [IA softkey
% softicey

g/ RUN

12 The Oscilloscope will automatically display and compare an isolated
positive pulse with the mask limits. A PASS message should appear on
the Oscilloscope

It may be necessary to visibly fit the waveform to the mask by adjusting
the Oscilloscope vertical position and horizontal delay to obtain a PASS
on the Mask.

13 Measure the peak pulse amplitude at the mid pulse-width using the
Oscilloscope and verify that this is between 2,133V and 2.607 Volts.

Procedure - 2.048 Mb/s

Positive Pulse
1 Recall the HP 37718A/19A Default Settings as shown on page 3-4.
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2 Set the [TRANSMIT| display as shown below.

TRAKSHITTER DWTPUT PR TN

Ll STHUCT'D TEST
SETT IG5 SETT W65 FUsCT | DN

SIouAL | ¢ hbls ]
CLOCK SYNC | HTERHAL
TERM | WAT 0K TER_LMEAL
LIKE CODE HOES
FREGUERCY OFFSET OFF

PH;‘#U:? FrfPL  UNFRRMED UHSTRUCTUPED

2-15-1L FRBS
PRES POLRARITY [T 1]

STATUS:

3% Mbss Z Py 51 D53 im

3 Connect the PDH/DSn 750 OUT port to the Oscilloscope CHAN 1,
terminate in 752

4 Select CHAN 1 on the Oscilloscope and set to 1M input impedance.

Load the Telecom Mask

5 On the Oscilloscope, use the following key sequence to select and load
the required Telecom Mask:
a/ SHIFT (Blue Key) APPLICATION.,
b softkcey
¢/ Use ENTRY/MEASURE control to select DS_1E in the highlighted
MSK FILES window.

L/ LOAD SETUP 8 M1m2 [El}id.G5%

Compare Pulse with Mask

6 On the Oscilloscope, use the following key sequence to compare the
pulse with the mask:
a/ RECALL 8
b/ DEFINE MEAS

o softkey

d/ softkey

e/ [RITH softkey

v softkey

g/ RUN

3-24

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



NOTE

Performance Tests
PDH/DSn Transmitter Output

7 The Oscilloscope will automatically display and compare an isolated
positive pulse with the mask limits. A PASS message should appear on
the Oscilloscope.

It may be necessary to visibly fit the waveform to the mask by adjusting
the Oscilloscope vertical position and horizontal delay to cbtain a PASS
on the Mask.

8 Measure the peak pulse amplitude at the mid pulse-width using the
Oscilloscope and verify that this is between 2.133V and 2.607 Volis,

Negative Pulse

9 On the Oscilloscope, use the following key sequence to access the
inverted mask.
a/ SHIFT (Blue Key) DISK

o/ [EEZEEY] softkey

¢/ Use ENTRY/MEASURE control to highlight INV_MASK

LIl CHANGE DIRECTORY El {454

Load the Telecom Mask

10 On the Oscilloscope, use the following key sequence to select and load
the required Telecom Mask:
a/ SHIFT (Blue Key) APPLICATION.
b/ softkey.
¢/ Use ENTRY/MEASURE control to select DS_1E in the highlighted
MSK FILES window.

Wil LOAD SETUP 8 M1M2 ElJi1 G2

Compare Pulse with Mask

11 On the Oscilloscope, use the following key sequence to compare the
pulse with the mask:
a/ RECALL 8
b/ DEFINE MEAS
] COMPARE ElIi2i¢Y

d/ softkey
e/ YA softkey

7l AFTER FAIL CONTINUE [E13i2 33
g/ RUN

12 The Oscilloscope will automatically display and compare an isolated
positive pulse with the mask limits. A PASS message should appear on
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the Oscilloscope.

NOTE It may be necessary to visibly fit the waveform to the mask by adjusting
the Oscilloscope vertical position and horizontal delay to obtain a PASS
on the Mask.

13 Measure the peak pulse amplitude at the mid pulse-width using the
Oscilloscope and verify that this is between 2.133V and 2.607 Volts,

Procedure - DSX-3

Positive Pulse
1 Recall the HP 37718A/19A Default Settings as shown on page 3-4.

2 Set the [TRANSMIT) display as shown below.

TRABSH| TTER QUTPUT PDHAT%m
TWAIW  SYRUCT'D  TEST
SETTIWGS SETTINGS FUNCY [OW

AL B53

CLOCK SYHC [ HTERKAL

CUTPLT LIVEL =N

TCRR(WATION TSR UNBRL  Lih

FREQUEHCY DFFSET OFF

FAYLOAD TYPL  LWFRARED UKSTRUCTLRED
TTERN 2-23-1 FRES

PRES POLRR|TY 12Tl

o

Hl{:m I9K-3 DEI-% B M

3 Connect the PDH/DSn 750 OUT port to the Oscilloscope CHAN 1,
terminate in 752

4 Select CHAN 1 on the Oscilloscope and set to 1M input impedance.

Load the Telecom Mask

5 On the Oscilloscope, use the following key sequence to select and load

the required Telecom Mask:
o/ SHIFT (Blue Key) APPLICATION.
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(W TELECOM MASK/MASK ELA. G

¢/ Use ENTRY/MEASURE control to select DS3_92 in the highlighted
MSK FILES window.

LIl LOAD SETUP 8 M1M2 Eld2.:3%

Compare Pulse with Mask

6

On the Oscilloscope, use the following key sequence to compare the
pulse with the mask:

a/ RECALL 8

b/ DEFINE MEAS

Yl COMPARE E[i4:13%

d/ softkey

e/ softkey

l AFTER FAIL CONTINUE ELIRIGYY

2/ RUN

The Oscilloscope will automatically display and compare an isolated
positive pulse with the mask limits. A PASS message should appear on
the Oscilloscope.

It may be necessary to select [[EX§softkey and [JIXIEIIEY

CEE M or visibly fit the waveform to the mask by adjusting the
Oscilloscope vertical gain/position and horizontal delay to obtain a PASS
on the Mask.

8

Measure the peak pulse amplitude at the mid pulse-width using the
Oscilloscope and verify that this is nominally 560 mV.

Negative Pulse

9

On the Oscilloscope, use the following key sequence to access the
inverted mask,
a/ SHIFT (Blue Key) DISK

b/ [EIEEEEY] softkey

o/ Use ENTRY/MEASURE control to highlight INV_MASK

LIl CHANGE DIRECTORY EBII34:

Load the Telecom Mask

10 On the Oscilloscope, use the following key sequence to select and load

the required Telecom Mask:
a/ SHIFT (Blue Key) APPLICATION.

LUl TELECOM MASK/MASK [EDTi2 G
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¢/ Use ENTRY/MEASURE control to select DS3_92 in the highlighted
MSK FILES window.
Il | OAD SETUP 8 M1M2 EDTiAI(

Compare Pulse with Mask

11 On the Oscilloscope, use the following key sequence to compare the
pulse with the mask;
a/ RECALL 8§
b/ DEFINE MEAS

¥ COMPARE El{2:¢:1%
d/ Qi gel softkey
e/ [T A softkey

il AFTER FAIL CONTINUE ElSid. (%

g/ RUN

12 The Oscilloscope will automatically display and compare an isclated
positive pulse with the mask limits. A PASS message should appear on
the Oscilloscope.

It may be necessary to select [TFX{ and [EEIEXACY CEETETNED] to
visibly fit the waveform to the mask by adjusting the Oscilloscope vertical

gain/position and horizontal delay to obtain a PASS on the Mask,

13 Measure the peak pulse amplitude at the mid pulse-width using the
Osctlloscope and verify that this is nominally 560 mV.,

14 Set the (TRANSMIT)signal to HIGH and check that the peak pulse
amplitude is approximately 0.9V.

15 Set the [TRANSMIT)signal to LOW and check that the peak pulse
amplitude is approximately 0.3V,

Procedure - DSX-1

Positive Pulse
1 Recall the HP 37718A/19A Default Settings as shown on page 3-4,

2 Connect the DSn 100Q2 OUT port to the Oscilloscope via the HP
155088 Balanced to unbalanced Converter and terminate in 7542 at
the Oscilloscope input.

3 Select the Transmitter Qutput page.
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4 Set the (TRANSMIT] display as shown below.

TRANIAIYTER DUTFUT POHSTSA

WATH | STAUCT'D _ TEST
SFETT|NGS_SETTINGS FUNCTICH

9 GrAL sl

CLRCK SYhi | HTERNAL
CUTPUT LEVEL

TERM [WAT 10K 1@@sT BAL Ll
FREQUENCY DFFSET oFF

PRYLOND TYPE  LMFRARED UHSTRUCTURED
PHITERH DRSS

STRTUS:

osH-1 osi-Lo mﬁ
5 Select CHAN 1 on the Oscilloscope and set to 1MQ input impedance.

Load the Telecom Mask

6 On the Oscilloscope, use the following key sequence to select and load
the required Telecom Mask:
a/ SHIFT (Blue Key) APPLICATION.
by softkey.
¢/ Use ENTRY/MEASURE control to select DS1_NEW in the
highlighted MSK FILES window.

Il LOAD SETUP 8 M1M2 Ef)id:¢G4

Compare Pulse with Mask

7 On the Oscilloscope, use the following key sequence to compare the
pulse with the mask:
a/ RECALL 8, (Ensure CH1 Impedance is reset to 1M Select
TRIGGER, SETUP and set [JR[TVRGIOa L] softkey to iR
h/ DEFINE MEAS
o [IILEGHE softkey
d/ softkey
o/ [RIEY softkey
o softkey

¢/ RUN
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Using the balanced to unbalanced converter reduces the pulse amplitude
by a factor of 1.266. This will cause the comparison with the mask to fail.
To overcome this select CHAN 1 ON and reduce the Volts/Division setting
(highlighted on the softkey display). Reduced Volts/Division = highlighted
value/1.266. The new value can be entered using the keypad

8 The Oscilloscope will compare the positive pulse with the mask limits.
A PASS message should appear on the Oscilloscope.

It may be necessary to visibly fit the waveform to the mask by adjusting
the Oscilloscope vertical position and herizontal delay to obtain a PASS
on the Mask.

9 Measure the peak pulse amplitude at the mid pulse-width using the
Oscilloscope and verify that this is between 1.896V and 2,844V.

Negative Pulse

10 On the Oscilloscope, use the following key sequence to access the

inverted mask,
a/ SHIFT (Blue Key) DISK

b/ [ellil5e(e]i}] softkey

o/ Use ENTRY/MEASURE control to highlight INV_MASK

7l CHANGE DIRECTORY B985

Load the Telecom Mask

11 On the Oscilioscope, use the following key sequence to select and load

the required Telecom Mask:
a/ SHIFT (Blue Key) APPLICATION,

[ Yl TELECOM MASK/MASK [EIN {24\

o/ Use ENTRY/MEASURE control to select DS1_NEW in the
highlighted MSK FILES window.

WAl LOAD SETUP 8 M1M2 EN1:{:3%

Compare Pulse with Mask

12 On the Oscilloscope, use the following key sequence to compare the
pulse with the mask:
a/ RECALL 8, (Ensure CH1 Impedance is reset to 1MC Select
TRIGGER, SETUP and set JRINRGRO TLRsoftkey toRIETN)-
b/ DEFINE MEAS
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V] COMPARE Eli3. 4\

d/ softkey
e/ [THITFY softkey

["8l AFTER FAIL CONTINUE EMN945)
g/ RUN

Using the balanced to unbalanced converter reduces the pulse amplitude
by a factor of 1.266. This will cause the comparison with the mask to fail.
To overcome this select CHAN 1 ON and reduce the Volts/Division setting
(highlighted on the softkey display). Reduced Volts/Division = highlighted
value/1.266. The new value can be entered using the keypad

13 The Oscilloscope will compare the negative pulse with the mask limits.
A PASS message should appear on the Oscilloscope.

It may be necessary to visibly fit the waveform to the mask by adjusting
the Oscilloscope vertical position and horizontal delay to obtain a PASS
on the Mask.

14 Measure the peak pulse amplitude at the mid pulse-width using the
Oscilloscope and verify that this is between 1.896V and 2.844V.

15 Set the [TRANSMIT) signal to LOW and check that the peak pulse
amplitude reduces by approximately 20% and pulse shape has slower
rise/fall edges.

16 Disconnect all the test equipment,
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PDH/DSn Receiver Equalization

Specifications

Rate

Equalization

E1- 2.048 Mb/s

6dB for root f cable at 1/2 bit rate

E2 - 8.448 Mb/s

6dB for root f cable at 1/2 bit rate

E3 - 34.368 Mb/s

12dB for root f cable at 1/2 bit rate

E4 - 139.264 Mb/s

12dB for root f cable at 1/2 bit rate

D&1- 1.544 Mb/s

Single range from DS1-LO to DSX -1

DS3 - 44.736 Mb/s

Automatic equalization for up to 900
feet of root f cable.

NOTE

The Rates available are dependent on the HP 37718A/19A option

Description

The Receiver Equalization is checked by looping the transmitter cutput
to recelver input through a special Cable. This simulates the specified
cable loss at the rate under test. A BER measurement is run and a check
made for no errors in the results page.

Equipment Required

Cable Simulator E4
Cable Simulator E3
Cable Simulator E2
Cable Simulator E1
Cable Simulator DS3
Cable Simulator DS1

110{X75€2 Balanced to
Unbalanced Converter

80 metres of 8120-0049
120 metres of 8120-0049
B0 metres of 8120-0049
120 metres of 8120-0049
55 metres of 8120-0049
80 metres of 8120-0049
HP 15508B (Qty 2)
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Procedure

1 Recall the HP 37718A/19A Default Settings as shown on page 3-4.

2 Select TRANSMITTER and RECEIVER
[COUPLED] on the display.

139.264 Mb/s
3 Set the [TRANSMIT) display as shown opposite

THANEAITTER CUTPUT | _FiH ]

T WRIN | STRUCT’D CTEST
SETTiMOS SETTINGS FURCTIDN k-
§ | AL 168 Ph/x
CLOCE SYHC | HTERKAL
TERH| KAT | 0 TSR LMERL
LIHE CODE Al
FREQUIMCY GFFSET CFF
PRYLCRD TYPE LHFRARMED UNSTRUCTURED
FATTERK ALL ORES
—
4 Connect Cable Simulator E4 between the PDH/DSn 75 OUT and
7560 IN ports.
5 Press |RESULTS| RialeIV=TH3 m then (RUN/STOP| to start the
measurement.

6 Ensure that NO TROUBLE is displayed on the display after
30 seconds.

7 Press [RUN/STOP) to stop the measurement.
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34.368 Mb/s
8 Set the display as shown helow

TRAKSAITTER DLt PIL/TSA
“MAIN  STRUCT'D TEST
SETTINGS SETTIHES FUMCT L0

5| GNRAL 2 Bbl3

CLOCK SYMC INTERKAL

TERMIWAT 10N TH UNBAL

LIKE CODE HOE3

FRECUEKCY DFFSET oFF

FAYLOAD TYPE  UWFRRAMED UKETRUCTURED i
FRTTERH 27Z3-i PRES

FHES POLRRITY Ty

-:rmum:s:/ 2 mb/ os1 Ds3 Elﬂ&
% s 141 L TIFLES

9 Connect Cable Simulator E3 between PDH/DSn 750 OUT and 75Q IN

ports.
10 Press (RESULTS) RGIINEING XYY then (RUN/STOP ) to start the
measurement.

11 Ensure that NO TROUBLE is displayed on the display after
30 seconds.

12 Press [RUN/STOP) to stop the measurement.

3-34

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



NOTE

Performance Tests
PDH/DSn Receiver Equalization

DS3 (44.736 Mb/s)
13 Set the display as shown below.

TRARER | TTER GUTFUT PI#H D50

MRTH STRICT'D TEST
SETTIMOS SETTIMGS FURCTLON

S GAAL U5y

CILOCK SYRC [ MTERSAL
BUTPUT LEUEL

TCRMIKATICH TS0 UNERL L1 3
FREQUENCY OFFSET OFF
PAYLGAE TYFE  UMFRARED UKSTALC TURED
PRTTERK 2-g3-] PRES
FRET FOLRRLTY (L)

STATLS:

53-H1 D3H-3 bS3-92 m

14 Connect Cable Simulator DS3 between the DSn 752 QUT and 750 IN
ports,

15 Press (RESULTS) NS YN then [(RUN/STOP) to start the

measurement.

16 Ensure that NO TROUBLE is displayed on the display after
30 seconds.

17 Press [RUN/STOP| to stop the measurement.

If Cable Simulator DS3 is not available, it is permissible to select DS3-

900 on the display and connect the HP 37718A/19A 750 OUT
port direct to the 75 IN port. This setup assumes the DS3-900" output

signal is within specification,

3-35

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Performance Tests
PDH/DSn Receiver Equalization

8.448 Mb/s
18 Set the display as shown below.

TRASA| TTER QUTPUT FTH

LA STRUCI'D YEST
SETTYNDS_SEIT [ g3 FLRCT (OM

51GHAL | & Wby

CLOCK SyWL IHTERKAL

TERF | HAT | IH THD UMEBRL

LIKE CODE HOEY

FRECUEMLY DFFSET OFF

PAYLORD TYPE  UNFRARED UNSTRUCTLRED

PRITERH 2715-1 FRES

PRES POLAR(TY [T
STATUS:

158 My 36 MbOw € Mb/s 2z Mb/s m

19 Connect Cable Simulator E2 between the PDH/DSn 755 OUT and
7683 IN ports.

20 Press [RESULTS) luiz{elt]:105 mthen RUN/STOP) to start the

measurement.
21 Ensure that NO TROUBLE is displayed on the display after
30 seconds.

22 Press [RUN/STOP) to stop the measurement.
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2.048Mb/s
23 Set the display as shown below.

TRAKSHITTER CUTPUT PO T5A
WATH | STRUCT-g  TEST
SETTINGS_ SENTIMES FIMCTION R
SIGMAL
CLOCE S HE IHTERKFL
TERA | HRT 10N TS UNBRL
LIME CODE HOE=
FREQUENCY OFFSLT OFF
FEYLOAD TYPE  LMFRAMED UMSTRUCTLRED
PATTERM 2°15-1 PRES
PARS POLARITY LTS 1]

STRTUS:

3% mals 2 Muss 51 53 M

24 Connect Cable Simulator E1 between the PDH/DSn 7582 OUT and

758 IN ports,

25 Press [RESULTS) R[0S m then [RUN/STOP| to start the
measurement,

26 Ensure that NO TROUBLE is displayed on the [RESULTS]| display after
30 seconds.

27 Press [RUN/STOP] to stop the measurement.
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DS1 (1.544 Mb/s)
28 Set the display as shown below.

__TRAKSHITTER QUTRUT 0

“TAAIN STRICT'D TEST

|SETTINGS SETTIMGS FumcTion
§ 1 GHAL o5t

| CLECK SYRT THTERNAL
CDUTPFUT LEUEL 1]
TERMAWATIEN  LOBR BHL LIN L
FREGUEMDY CFFSET OFF

PAYLDRD TYPL  UNFRARED UNSTALCTLRED
PRTTERK GRSS

STATUS:

be=1 pS1-LD m

29 Connect Cable Simulator DS1 between the 110Q2 OUT and 110Q IN
ports via two Balanced to Unbalanced Cenverters (HP 15508B),

30 Press [RESULTS) RTINS YY) then [RUN/STOP) to start the

measurement,
31 Ensure that NO TROUBLE is displayed on the [RESULTS] display after
30 seconds,

32 Press [RUN/STOP] to stop the measurement,

If Cable Simulator DS1 is not available, it is permissible to select DS1-LO

on the ([TRANSMIT| display and connect the 11002 QUT port direct to the
110€} IN port. This setup assumes the DS1-LO output signal is within

specification.
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PDH/DSn Receiver Monitor Levels

Specifications
Bit Rate Nominal Equalization at 1/2 Bit
Loss Rate
E1-2.048 Mb/s 20, 26, 30dB 3dB
E2 - 8.448 Mb/s 20, 26, 30dB 3dB
E3 - 34,368 Mb/s 20, 26dB 6dB
E4 - 139.264 Mb/s 20, 26dB 6dB
DS1 - 1.544 Mb/s 20, 26, 3odB 3dB
DS3 - 44.736 Mb/s 20, 26dB 6dB

The Rates available are dependent on the HP 37718A/19A option

Description

The signal from the HP 37718A/19A PDH Transmitter is applied to the
PDH Receiver after attenuating by an amount equal to the selected
Receiver Flat Loss plus the specified Cable Loss. The Flat Loss is
obtained from a 75, attenuator kit. The Cable Loss i1s supplied by
inserting the correct Cable Simulators for each bit rate in the
attenuation path.

Equipment Required

Cable Simulator E4-M
Cable Simulator E3-M
Cable Simulator E2-M
Cable Simulator E1-M
Cable Simulator DS3
Cable Simulator DS1
758 Attenuator Kit

40 metres of 8120-0049
60 metres of 8120-0049
40 metres of 8120-0049
60 metres of 8120-0049
55 metres of 8120-00489
80 metres of B120-0049
HP 86213A

Type N/BNC adaptors HP 1250-1534 & -1528 (2 oft each)
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Procedure

1 Recall the HP 37718A/19A DEFAULT SETTINGS as shown on page 3-

4.

2 Connect the equipment as shown in Figure 3-1.

UNIT UNDER TEST

ATTENUATOR

Figure 3-1

2.048 Mb/s (E1)

CAHLE SIMULATOR

—

Receiver Monitor Input Test Setup

1 Press [TRANSMIT) and set up the TG aniLiccl display as shown

opposite.

TRAKTH | TTER DUTPUT

POHATER
MATH | STRUCT'D  TEST
|SETTIHGS SETTIMGS FMCTION
51 R | o hu/s ]
CLOCE SYWC | KTERNRL
TERKEHAT 108 TS UNSAL
L1HE TODE HOES
FREQUEMCY DFFSET OFF
PATLOAD TYPE  UMFRARED UHSTRLCTURED
PATTERM £415-1 PAES
FRES FOLRR(ITY W Ty
STRTUS:
% Mncs z mo D51 053

2 Press (RECEIVE) and set up the [[IYY] ERLLTY dispiay as shown
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below.

FECE {UER [WPUT Fis Con
TRATH | STRUCT'D  TEST
SETTIHES SEVTINGS FLMCT|ON

S1EHAL 2 Fevs
TERRIHAT [OH TET UWBARL
LiHE TODE HDES

LEVEL FOK1TOR
EQURL | ZER WS SRk e o0

PAYLOMD YYPE  UWFRHHED UNSTROCTURED
PATTERH £*15-1 FRB5
PRES FOLAALTY I [TU

STATUS:
OFF

Press [RESULTS| Raalel®]-1H RS 1]

Press [RUN/STOP| to start the measurement.,

Ensure that NO TROUBLE is displayed on the display after
30 seconds.

6 Press to stop the measurement.
7 Press and select EQUALIZATION {ON] GAIN [20 dB].
Connect Cable Simulator E1-M between the PDH OUT Port and the

attenuator
9 Press [RESULTS! RGNSV then [RUN/STOP | to start the
measurement.

10 Ensure that NO TROUBLE is displayed on the display after
30 seconds. Press to stop the measurement.

11 Connect the 6dB Fixed Attenuator in the signal path to give a total
path attenuation of 26dB.

12 Press (RECEIVE) and select MONITOR LEVEL [26dB].
13 Press [RESULTS) then to start the

measurement,

14 Ensure that NO TROUBLE is displayed on the [REsULTS) display after
30 seconds. Press [RUN/STOP] to stop the measurement.

15 Remove Cable Simulator E1-M from the signal path,
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16 Press and select EQUALIZATION [OFF].
17 Press [RESULTS]; then to start the

measurement.

18 Ensure that NO TROUBLE is displayed on the [RESULTS) display after
30 seconds. Press [RUN/STOP] to stop the measurement.

19 Remove the 6dB fixed attenuator and connect the 10dB Fixed
Attenuator in the signal path to give a total path attenuation of 30dB.

20 Press and set MONITOR LEVEL [30dB].
21 Press then to start the

measurement,

22 Ensure that NO TROUBLE is displayed on the [RESULTS) display after
30 seconds. Press [RUN/STOP] to stop the measurement,

23 Press and select EQUALIZATION [ON].
24 Connect Cable Simulator E1-M between the PDH OUT Port and the

attenuator.
25 Press [RESULTS| RGERIVEINETT I, Press ([RUN/STOPR) to start the
measurement.

26 Ensure that NO TROUBLE is displayed on the [RESULTS| display after
30 seconds. Press [RUN/STOP] to stop the measurement.

8.448 Mb/s (E2)

27 Repeat steps 1 to 26 (20dB, 26dB and 30dB tests) with the HP 37718A/
19A [TRANSMIT) and [RECEIVE] displays set to SIGNAL [8 Mb/s] and
Cable Simulator E2-M fitted in place of Cable Simulator E1-M.

34,368 Mb/s (E3)

28 Repeat steps 1 to 18 (20dB and 26dB tests) with the HP 37718A/19A
TRANSMIT) &and (RECEIVE) displays set to SIGNAL [34 Mb/s] and Cable

Simulator E3-M fitted in place of Cable Simulator E1-M.

139.264 Mb/s (E4)

29 Repeat steps 1 to 18 (20dB and 26dB tests) with the HP 37718A/19A
TRANSMIT) and [RECEIVE] displays set to SIGNAL [140 Mb/s] and

Cable Simulator E4-M fitted in place of Cable Simulator E1-M.
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1.544 Mb/s (DS-1)

30 Repeat steps 1 to 26 (20dB, 26dB and 30dB tests) with the HP 37718A/
19A [TRANSMIT) and (RECEIVE) displays set to SIGNAL [DSX-1].
Connect Cable Simulator DS1 between two Balanced to Unbalanced
converters and fit in place of Cable Simulator E1-M.

44,736 Mb/s (DS-3)

31 Repeat steps 1 to 18 (20dB and 26dB tests) with the HP 37718A/19A
(TRANSMIT) and (RECEIVE! displays set to SIGNAL [DS5X-3] and Cable
Simulator D83 fitted in place of Cable Simulator E1-M,

32 Disconnect all the test equipment.
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External Mux/Demux

Specifications
Rate Interface Source

2.048 Mb/s (E1) Meets ITU-T Rec. Accepts a 2 Mb/s Unbalanced
G.703 forunbalanced | signal conforming to ITU-T
coaxial pair. Rec. G.703.

1.544 Mb/s (DS-1) | Meets T1.102-1993 Accepts 3 DS-1 balanced
for Balanced pair. signal conforming to T1.102-

1993.

NOTE

The Mux/Demux Rate available is dependent on the HP 37718A/19A
option.

Description

This test verifies operation of the PDH/DSn Mux and demux hardware
and confirms the output characteristics of the external demux port on
the PDH/DSn Receiver.

The PDH/DSn Test Set is set up to transmit an unframed 2Mb/s/DS-1
pattern. This is applied to the HP 37718A/19A INSERT Port. The 2Mb/s/
DS-1 signal is multiplexed into a 34Mb/s/D)S-3 data stream. The HP
37718A/19A transmitter and receiver are looped. The unframed 2Mb/s/
DS-1 signal is Demultiplexed from the 34Mb/s/DS-3 data stream to the
PDH/DSn Test Set via the HP 37718A/19A DROP port. A BER test is
performed to verify the integrity of the 2 Mb/s/DS-1 signal.

The output from the DROP Port is then applied to an Oscilloscope, and
the waveform characteristics are checked to ensure they meet
specifications.

Equipment Required
Oscilloscope 1 HP 545204 Option 001
PDH Test Set :HP 37718A/19A
7552 Termination : HP 15522-80010
T Connector : HP 1250-0781
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NOTE The Test Sef used in this procedure is an 37718A/37719A. Any other PDH
Test Set, capable of generating and measuring at 2 Mb/s/DS-1 unframed,
can be used.

Procedure

2Mb/s Mux/Demux

1 Recall the HP 37718A/19A DEFAULT SETTINGS as shown on page 3-
4.

2 Connect the equipment as shown in Figure 2.

UNIT UNDER TEST

2tAnts POH 2 Mbis
INSERT IN out ORDP

PDH 7 T e
TEST SET '
WO 2 Mbis »
NO- 1 2 Mis <
Figure 2 External Mux/Demux Test Setup
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3 Press [TRANSMIT) on the Test Set and set up the display as shown
below.

TRAWEN] TYER DUTPLT FOHATON

RAIN | STRUCT'D  TEST
SETTINGS SETT[MGS FUNCT|DM

SIGHAL 2 Fb/x

CLOCK SYMT | TERMAL

TERA | WAT | D THR UNBAL

LIKE CODE HO&3

FRECRIEMLY DFFSET OFF

PAYLORD TYPE  UWFRRRLCO UNSTRUICTURLD

PRTTECRK LFSER WAl
L #dafeen | ppi TRl

STHTHE:

¥ T - = sy
4 Press [RECEIVE| on the Test Set and set up the display as shown below.

RECE 1WVER 1WPUT PRHATSR

MATH | STRUCT'D  TEST
JRETTINGS_SETTIMGT FUNCTION
S1GHAL 2 R
TERMINAT | OH 750 UWBRL
LINE CODE i
LEVEL TERM1KATE
PROLOAD TYPE  LWFRARED LNETRUCTLIRED
PRTTERN USER WORD
P anRa | BEEEB
STATUS:
3ET
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5 Press {TRANSMIT| on the HP 37718A/19A and set up the

TTANE ST display as shown below.

TRAKSAITTER DUTFUT [ POR/BSn |
" WATH_ | STRXCT'D TEST
JSETTIRGS SETTIHGS FIMCTION
SToRAL 34 Hbse
CLOCK SYHC | HTERKAL
TERM [ NAT | 04 TSI AHEAL
LiKE CODE rOB3
FREQUENLY OFFSET OFF
PAYLORD TYPE  FRARED STRUCTIRED

YO SET TEST SIGHRL, FIRST SELECT THE
*STRUCT'D SETTIKGS® FOLDER REQUE.

e

6 Press [TRansMIT) on the HP 37718A/19A and set up the

sG] ESREEN display as shown below.

STRATUS:

TRAKEHI TTER CUTPUT POHATSn
nAIH ETRCT D TEST
FETT| WG JSETTINGS FUHCT|Gh

TEST SIGRAL Hb8
ZH  PRYLOAD
LI4E CODE
BMb Znb
i 1
B/G PRTTERN AlS
STRIUS:
LF RAMED PCHIE it X} PCM3ICAC PORE "LH
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7 Press (RecCEIVE] o1 the HP 37718A/19A and set up the
display as shown below.

RECLCIVER |WPUT POH/ DSn

[TIEMR STRUCT-D © TesY
AR SETT IHGS FURCT] DN

S1ERAL 3-‘ ‘Fb/l
TERRIMAT | O TSN LNBRL
LiHE TOoE HOED
LEVTL TLER [WATC
PAYLORD TYPE  FRARED STRICTURED

T0 SET TEST Si0WAL, FIRST SCLECT THE
TSTRUCY*D SETTIWGS’ FOLDER ABOVE

STATHS:

[inion ]

8 Press[RECEIVE] on the HP 37718A/19A and set up the [E1V[o (VT
IS [ [cW display as shown below,

RECEIVER |keuT PIH IS0

MAIN  [STRUCT'D TEST
SETTINGT [SETTINGS, FUNCT| D S
TEST 51GrafL I Wby
ZM° PATLOAD P enb
LIHE CODE
grb F1
H 1
STRTUS:

UMFRAMETD PLMZ3 PLR31 PONBOCRC FERE m

9 PressRUN/STOP|on the Test Set. Press [RESULTS| Riell:THE=1o1.\ N on
the Test Set and ensure that NO TROUBLE is displayed.

10 Press SINGLE error add key on the Test Set and ensure the Bit Error
count increments by one each time the key is pressed.
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2.048 Mb/s Positive Pulse

11 Disconnect the UUT 750 DROP port from the Test Set and connect to
the Oscilloscope. Terminate in 75€2 at the Oscilloscope input.

12 Select CHAN 1 on the Oscilloscope and set to 1MC input impedance.

Load the Telecom Mask

13 On the Oscilloscope, use the following key sequence to select and load
the required Telecom Mask:
a/ SHIFT (Blue Key) APPLICATION.
by softey.
¢/ Use ENTRY/MEASURE control to select DS_1E in the highlighted
MSK FILES window.

/il LOAD SETUP 8 M1M2 EDLIa t3 A

Compare Pulse with Mask

14 On the Oscilloscope, use the following key sequence to compare the
pulse with the mask:
a/ RECALL 8
b/ DEFINE MEAS
vl COMPARE FLJiaaY

d/ softkey
e/ [T softkey

il AFTER FAIL CONTINUE EllaiaY

¢/ RUN

15 The Oscilloscope will automatically display and compare an isolated
positive pulse with the mask limits. A PASS message should appear on
the Oscilloscope.

It may be necessary to visibly fit the waveform to the mask by adjusting
the Oscilloscope vertical position and horizontal delay to obtain a PASS
on the Mask.

16 Measure the peak pulse amplitude at the mid pulse-width using the
Oscilloscope and verify that this is between 2.133V and 2.607 Volts.

2.048 Mb/s Negative Pulse

17 On the Oscilloscope, use the following key sequence to access the
inverted mask.
a/ SHIFT (Blue Key) DISK
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b/ EESEEM softkey

¢/ Use ENTRY/MEASURE control to highlight INV_MASK

sl CHANGE DIRECTORY Elid8)

Load the Telecom Mask

18 On the Oscilloscope, use the following key sequence to select and load

the required Telecom Mask:

a/ SHIFT (Blue Key) APPLICATION.

b softkey.

¢/ Use ENTRY/MEASURE control to select DS_1E in the highlighted
MSK FILES window.

I L OAD SETUP 8 M1M2 [Eid{:31A

Compare Pulse with Mask

19 On the Oscilloscope, use the following key sequence to compare the
pulse with the mask:
a/ RECALL 8
b/ DEFINE MEAS

oG softkey

d/ softkey

e/ [IAITHA softkey

¢ softkey

@ RUN

20 The Oscilloscope will automatically display and compare an isolated
positive pulse with the mask limits. A PASS message should appear on
the Oscilloscope.

It may be necessary to visibly fit the waveform to the mask by adjusting
the Oscilloscope vertical position and horizontal delay to obtain a PASS
on the Mask,

21 Measure the peak pulse amplitude at the mid pulse-width using the
Oscilloscope and verify that this is between 2,133V and 2.607 Volts.

DS-1 Mux and Demux

1 Connect the UUT balanced 1?8-1 Insert and Drop ports to the DS-1
Balanced Ports of the Test Set and repeat steps 3 through 10
substituting DS-1 for 2Mb/s and DS-3 for 34Mb/s,
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DS-1 Positive Pulse

2 Disconnect the UUT 1002 DROP port from the Test Set and connect
to the Oscilloscope via the HP 15508B Balanced to unbalanced
Converter. Terminate in 750 at the Oscilloscope input.

3 Select CHAN 1 on the Oscilloscope and set to 1MQ input impedance.

Load the Telecom Mask

4 On the Oscilloscope, use the following key sequence to select and load
the required Telecom Mask:
a/ SHIFT (Blue Key) APPLICATION,
b/ softkey.
¢/ Use ENTRY/MEASURE control to select DS1_NEW in the
highlighted MSK FILES window.

Tl LOAD SETUP 8 M1M2 E{id {33

Compare Pulse with Mask

5 On the Oscilloscope, use the following key sequence to compare the

pulse with the mask:

a/ RECALL 8, (Ensure CH1 Impedance is reset to 1M£2 Select
TRIGGER, SETUP and set I RGIE L Rsoftkey tolER]-
b/ DEFINE MEAS

¥ COMPARE ED]i31%:0Y

d/ softkey

o/ ITAIIH softkey

i Arrer FaL conTinue TR

g/ RUN

Using the balanced to unbalanced converter reduces the pulse amplitude
by a factor of 1.266. This will cause the comparison with the mask to fail.
To overcome this select CHAN 1 ON and reduce the Volts/Division setting
(highlighted on the softkey display). Reduced Volts/Division = highlighted
value/1,.266. The new value can be entered using the keypad

6 The Oscilloscope will compare the positive pulse with the mask limits.
A PASS message should appear on the Oscilloscope.

It may be necessary to visibly fit the waveform to the mask by adjusting
the Oscilloscope vertical position and horizontal delay to obtain a PASS
on the Mask.
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7 Measure the peak pulse amplitude at the mid pulse-width using the
Oscilloscope and verify that this is between 1.896V and 2.844V.

DS-1 Negative Pulse

8 On the Oscilloscope, use the following key sequence to access the
inverted mask.
&/ SHIFT (Blue Key) DISK
b/ softkey
¢/ Use ENTRY/MEASURE control to highlight INV_MASK

'8 CHANGE DIRECTORY EJ{1.GMY

Load the Telecom Mask

9 On the Oscilloscope, use the following key sequence to select and load
the required Telecom Mask:
a/ SHIFT (Blue Key) APPLICATION.
b/ softkey.
¢/ Use ENTRY/MEASURE control to select DS1_NEW in the
highlighted MSK FILES window.

/8 LOAD SETUP 8 M1M2 BRGNS

Compare Pulse with Mask

10 On the Oscilloscope, use the following key sequence to compare the
pulse with the mask:
a/ RECALL 8, (Ensure CH1 Impedance is reset to 1M£2 Select
TRIGGER, SETUP and set Y fIRGTE g softkey to IRl
b/ DEFINE MEAS
o/ [T softkey
d/ softkey
e/ [ softkey
g softkey

g/ RUN

Using the balanced to unbalanced converter reduces the pulse amplitude
by a factor of 1.266. This will cause the comparison with the mask to fail.
To overcome this select CHAN 1 ON and reduce the Volts/Division setting
{highlighted on the softkey display). Reduced Volts/Division = highlighted
value/1.266. The new value can be entered using the keypad

11 The Oscilloscope will compare the negative pulse with the mask limits,
A PASS message should appear on the Oscilloscope.
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NOTE It may be necessary to visibly fit the waveform to the mask by adjusting
the Oscilloscope vertical position and horizontal delay to obtain a PASS
on the Mask,

12 Measure the peak pulse amplitude at the mid pulse-width using the
Oscilloscope and verify that this is between 1.896V and 2.844V.

13 Disconnect all test equipment,
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PDH/DSn Frequency Measurement and Looped Clock

Specifications
Accuracy 4.5 ppm
Measured Offset 100 ppm

The Rates available are dependent on the HP 37718A/19A option

Description

This test verifies that the HP 37718A/19A Receiver Frequency
Measurement is within specified limits. These limits assume the
instrument is within the calibration cycle.

A Synthesizer 1s used to generate a sinewave at half the data rate. This
is applied to the HP 37718A/19A Receiver Signal In port. As this signal
corresponds to an All Ones Ternary Signal, the HP 37718A/19A receiver
should syne up with no errors if set to PATTERN [ALL ONES]. The
Frequency Measurement accuracy of the HP 37718A/19A can be
determined by comparisen with the frequency displayed on the
Synthesizer. Frequency Offset Measurement is also verified during this
test as the HP 37718A/19A will display deviation from the expected
Signal In frequency in ppm. The PDH transmitter recovered clock
function is also verified at 2 Mb/s using the frequency counter in RATIO
mode,

Equipment Required

Synthesizer : HP 3335A Option 001 (75£2)
Frequency Counter : HP 5335A Option 010
Procedure
1 Recall the HP 37718A/19A DEFAULT SETTINGS as shown on page 3-
4,

2 Connect up the equipment as shown in Figure 3-3.
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FRENUENCY SYNTHESIZER UNIT UNDER TEST FREQUENCY COUNTER
L) P DU PR
o 51 e
? 7
I ' o

Figure 3-3 Receiver Frequency Measurement Test Setup

3 Set the Synthesizer to:
FREQUENCY - 1024.000 KHz sinewave

AMPLITUDE - +10dBm,
4 Set the frequency counter to RATIO A/B.

Press (RECEIVE) and set up the display as shown below.

RECEAVER |WPUT [ POHDSn ]

CMATH | STRUETCD TESY T
SETTINGS SETT NG FUMET10M

5| GHAL Z Mg

TERMIHATION TEO LMEAL

LINC CODE HpA3

Lt TERMINRTE

PRYLORD TYPE  LUNFRAREQD LIS TRUCTURED

FATTERN RLL OWES

5Tﬂ1u§:§ SO SONET il
FOH-DSn ) N TRL
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6 Press [TRANSMIT) and set up the display as shown below.

TRAHSZH I TTER [RITPUT PO Irin
WRIN | STRUCTVD EST
SETTINGS SETTINGS FUMCTION - a
S1GMAL 2 Mb/s
CLOCY, Sywl | HTERHRL
TERF |HAT [ Ok TER LMERL
L IHE COCE HIE3
FREQUERCY CFFSET oFF

P?‘IT#E‘RE{ TYFE  UKFRARED LHTT:% TURED

PATTERN

STATLS:
27Ed-1 ALL
PRES ZERDS

PEL 1219 RORE 3
E: 0 L.

7 Press [REsSULTS] 2nd set up the display as shown below,

RESULTS  PDH

FREQUENCY
OFFSET

ELAPSED TIME

L1ATLS:
ERRADRA CumiL -
SLMHPARY HTJUE

2048004Hz
&tHz
tlppn

Bt BB §0n Z@s

SHOAT ERADA PCRE FLY
TEha MALYEIE ... m&

8 Verify that the FREQUENCY displayed is between 2047991 Hz and

2048009 Hz.

9 Verify that the Offset displayed is between +4.5 ppm and -4.5 ppm.

10 Set the synthesizer frequency to 1024.102 kHz and verify that the
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frequency displayed on the |RESULTS] display is between 2048.194 kHz
and 2048.214 kHz.

11 Verify that the Offset displayed is between 95.5 ppm and 104.5 ppm.
The frequency counter should read 1.00.

12 Set the synthesizer frequency to 1023.898 kHz and verify that the

frequency displayed on the display is between 2047.786 kHz
and 2047.806 kHz.

13 Verify that the Offset displayed is between -95.5 ppm and -104.5 ppm.
The frequency counter should read 1.00.

14 Set the synthesizer level to +10 dBm, synthesizer frequency and the
HP 37718A/19A to the settings given in Table 3-1 and verify the
displayed Offset at each point.

Table 3-1 PDH/DSn Offsets

Receive Synthesizer Displayed
Frequency Frequency Offset

8 Mb/s (E2) 4224,000 Hz -4.5to +4.5 ppm

8 Mb/s (E2) 4223,578 Hz -95.5 10 -104.5 ppm
8 Mb/s (E2) 4224,422 Hz +95.5to +104.5 ppm
34 Mb/s (E3) 17,184,000 Hz  |-4.5 to +4.5 ppm

34 Mb/s (E3) 17,182,282 Hz  |-95.5t0 -104.5 ppm
34 Mb/s (E3) 17,185,718 Hz  [+95.5to +104.5 ppm

140 Mb/s (E4)

69,632,000 Hz

-4.5 to +4.5 ppm

140 Mb/s (E4)

69,625,036 Hz

-95.5tc -104.5 ppm

140 Mb/s E4)

69,638,963 Hz

+95.5 10 +104.5 ppm

1.544 Mb/s (DS-1) [772,000 Hz -4.5 10 +4.5 ppm
1.544 Mb/s (DS-1) [771,923 Hz -95.5 10 -104.5 ppm
1.544 Mb/s (DS-1) [772,077 Hz +95.5 1o +104.5 ppm

44,736 Mb/s (DS-3)

22,368,000 Hz

-4.5 to +4.5 ppm

44,736 Mb/s (DS-3)

22,365,763 Hz

-95.51t0 -104.5 ppm

44.736 Mb/s (DS-3)

22,370,237 Hz

+95.5 10 +104.5 ppm
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SDH/SONET Transmitter Clock Accuracy

Specification

Bit Rate Accuracy
51.84 Mb/s 4.5 ppm

Description

The test uses a Frequency Counter connected to the Multirate Analyzer
module Clock Trigger output port. This output is derived from the Clock
module internal 10MHz clock oscillator providing a 51.84 MHz that is
directly related to all SDH/SONET output rates,

Equipment Required
Frequency Counter : HP 5335A Option 010
Procedure
1 Recall the HP 37718A/19A DEFAULT SETTINGS as shown on page 3-
4.

Set the Transmitter Output to SDH/SONET.

3 Connect the HP 37718A/19A Multirate Analyzer module CLOCK
TRIGGER port to the Frequency Counter Input A, set the input
termination to 50€2

4 Adjust the Frequency Counter Trigger Level to obtain a stable reading
and ensure that the Frequency Counter reads between 51.839670
MHz and 51.840230 MHz.

5 Disconnect all the test equipment.
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External Clock/Data Reference Inputs & Clock
Reference Qutput

Specifications
Clock Rate Description

2.048 Mb/s MTS Accepts timing reference as per ITU-T G.811

10 MHz Reference Accepls 10 MHz timing reference

1.544 Mb/s BITS Accepts DS-1 timing reference as per TA-TSY-
000378

64 kb/s Accepts 64 kb/s timing reference as per ITU-T G.703
Section 1.2.2

STM-1/5TS5-3 Receive (Recovers clock from received STM/STS input signal.

NOTE The Rates available are dependent on the HP 37718A/19A option

Description

This test verifies that signal integrity is maintained when an
EXTERNAL clock is used as a reference.

Equipment Required

Synthesizer : HP 3335A option 001 (75£))
PDH/DSn Test Set . HP 37718A/18A

110€1/75€2 Balanced to *HP 155088

Unbalanced Converter

Frequency Counter : HP 5335A Opt 010

64kb/s Test Set :HP 37732A
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Procedure

MTS Clock - Clock Format

1 Connect the 52/155 Mb/s DATA OUT port to the 52/155 Mb/s DATA IN
port.

2 Recall the HP 37718A/19A Default Settings as shown on page 3-4 and

set the |OTHER| Ei{mililei: 3 [e=e] ;o]0 display as shown below.

FUMCT | DM SETTIRGS COWIROL

TREMSHIITES FND RECC|UER SOOI
RECE|VER COUFLED TO TRAMGH[TTER

STATLES:

INDEF-  COUPLED i
s o |

3 Press [TRANSMIT) and set up the display as shown helow.

TRRKSHITTER DUTPUT SIH
PRIN | STRECT'D  TEST  OUERHEAD
SETTINGS PAYLORE FUNCTION SEYUP i
S|CMAL  STM-1 INTERRBL

CLOCK  EMTERWAL | RIS cRLLE ]
FREQUENCY OFFSLT  OFF

F GREGROUND
FMRPPING & Ru-4 T3

3 Mess
340 OFFSET € ppr
CHARRLL ”-I'I-J
YU PRYLDRD \WF BERRED UHITRUCTURED
FATTE®N Z+23-1 PRES IWERT [}

STRTUS:
mIs M HTS M MTS ESe BITs L@ MHx § FLE]
CLOCK oRTH CLOCK 1,548/ REF m

4 Set the HP 3335A to 2.048 MHz at +10 dBm.
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5 Connect the HP 3335A to the HP 37718A/19A 75 2M REF IN port on
the Clock module.

Press [RESULTS} [scan B

7 Press [RUN/STOP), check that the display reads NO TROUBLE and all
the Alarm leds are off.

8 Press[RUN/STOP]| to halt the measurement.

Clock REF OUT

9 Connect the Clock REF Out port to the Frequency Counter and check
that a 2.048MHz signal is present.

MTS Clock - Data

10 Disconnect the HP 3335A Synthesizer from the HP 37718A/19A 750
2M REF IN port,

11 Set the PDH/DSn Test Set to transmit a 2 Mb/s unframed signal.

12 Connect the PDH/DSn Test Set, 76(2 Output to the HP 37718A/19A
7552 2M REF IN Port and Recall the DEFAULT SETTINGS as shown
on page 3-4.

13 Set the [TRANSMIT! display as shown below.

TRANEMITYER DUTPUT SOK
WA | STRUET'D  TEST  DUERKERD
SETTIHGS PRYLDAD FLMCTION SETUR

S|GEAL STA-1 IMTERHAL

CLOCY,  CHTERMAL

FREQUENCY DFFSLT  OFF

FOREGROUMD
RAFE IRG (OB A% TL-3

34 Mois
34M OFFSET & ppn
CHAMHEL

TUE3
H

TU PAYLDAZ LINFRARED UWETRUCTURED
PATTERM 2°23-1 PRES  |RGERT [T

STATES!
ATS 2M HTS 20 MTS B&k B1TS 164 M-
CLOCK DATA CLOCK 1.5M0/s REF

14 Select CLOCK SYNC FORMAT [2 Mb/s DATA] on the SDH
Display.

15 Press [RESULTS) RLaeV:IREAS NN then [RUN/STOPR
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16 Check that the |RESULTS) Display reads NO TROUBLE and all the
Alarm LEDS are off. Press to halt the measurement.

17 Disconnect the PDIVDSn Test Set, 752 2 Mb/s PDH Output from the
75€2 2M REF IN Port.

18 Connect the PDH/DSn Test Set, 120€2 2 Mb/s PDH Output to the
120€2 2M REF IN Port.

19 Change the PDH O/P termination to 120£2 on the PDH/DSn Test Set
and the HP 37718A/19A.

20 Press (RESULTS| ilalelVz{M:{oF VN then [RUN/STOR] on the HP 37718A/
194,

21 Check that the Display reads NO TROUBLE and all the
Alarm LEDS are off. Press to halt the measurement.

STM-1/STS-3 Receive Data

22 Disconnect the PDH/DSn Test Set Data Output from the HP 37718A/
194, 120£2 2M REF IN port.

23 Disconnect the 52/155 Mb/s DATA OUT port from the 52/155 Mb/s
DATA IN port

24 Select CLOCK SYNC [STM-1/STS-3 RECEIVE] ON THE HP 37718A/
19A display.
25 The SDH Clock Loss Alarm led should be lit on the HP 37718A/19A.

26 Set the Synthesizer frequency to 77.760MHz and amplitude to
+10dBm.

27 Connect the Synthesizer to the 76(2 52/155 Mb/s DATA IN port.
28 Ensure that the SDH/SONET Clock Loss Alarm Led is not lit.

As the signal is unframed the LOF/QOF etc. alarms will be on,

10 MHz Reference
29 Select CLOCK SYNC [10MHz REF]1 ON THE HP 37718A/19A
display

30 The SDH/SONET Clock Loss Alarm led should be lit on the HP
37718A/10A.

31 Set the Synthesizer frequency to 10.000MHz and amplitude to
+10dBm.

362
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32 Connect the Synthesizer to the HP 37718A/19A, 752 2M REF IN Port.
33 Ensure that the SDH/SONET Clock Loss Alarm Led is not lit.

BITS Clock

34 Select CLOCK SYNC [BITS] ON THE HP 37718A/18A
display.

35 The SDH/SONET Clock Loss Alarm led should be lit on the HP
3771BA/19A,

36 Set the Synthesizer frequency to 772kHz and amplitude to +10dBm.

37 Connect the Synthesizer, via the Balanced to Unbalanced converter, to
the HP 37718A/19A, 100£2 BITS Clock Port.

38 Ensure that the SDH/SONET Clock Loss Alarm Led is not lit.

64 kb/s Clock

39 Select CLOCK SYNC [64 kb/s] ON THE HP 37718A/19A
display.

40 The SDH/SONET Clock Loss Alarm led should be lit on the HP
37718A/19A.

41 Set the 64kb/s Test Set to provide a 64kb/s Clock Signal.

+ 1Y Hormn

Bz |-
1%

L 15kps |
15 horm

Suntable B4k AN signad Jinto 100/120 ahms balanced)
if B4khis Tast set i no! availahle.
Signal mus! be derived {iom a stable synthesived sowce:

42 Connect the Clock Signal to the HP 37718A/19A balanced 64K Clock
input,

43 Ensure that the SDH/SONET Clock Loss Alarm Led is not lit.
44 Disconnect all the test equipment.
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SDH/SONET Frequency Offsets

Specifications
Range 1999 ppm
Resolution 0.1 ppm
Accuracy 0.02 ppm
Description

The test uses a Frequency Counter connected to the Multirate Analyzer
module Clock Trigger output port. This output is derived from the Clock
module and is directly related to the SDH/SONET output rate. An
external 10 MHz reference from a Signal Generator is used to clock the
HP 37718A/19A and also provides a timebase reference for the
Frequency counter. The counter measures the Clock Trigger frequency to
check the offset accuracy and range,

Equipment Required
Signal Generator - HP B&857A
Frequency Counter - HP 5335A Opt 010
T Connector . HP 1250-0781
Procedure

1 Recall the HP 37718A/19A DEFAULT SETTINGS as shown on page 3-
4. Set the Transmitter Gutput to SDH/SONET.

2 Select CLOCK SYNC {10MHz REF] ON THE HP 37718A/19A
display.

3 Connect the HP8657A to the HP 37718A/19A Unbalanced 752 2M
REF IN port on the Clock Module.

4 Set the Signal Generator frequency to 10.000MHz and amplitude to
+10dBm.

5 Check the Clock Loss Alarm Led is not lit.
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6 Connect the Signal Generator, Timebase OUT port (rear panel), to the

counter Timebase IN port (rear panel).

7 Check the Counter EXT TIME BASE flag is illuminated on the front

panel.

8 Connect the HP 37718A/19A Multirate Analyzer module CLOCK

TRIGGER port to the Frequency Counter, set input termination to

50€2

9 Adjust the Frequency Counter Trigger Level to obtain a stable

reading.

10 The reading should be between 51.839999 - 51.840001MHz. If not

check setup and ensure the Counter is locked to the Signal Generator.

11 Set the HP 37718A/19A frequency offset to the settings given in Table
3-2 and verify the frequency at each step is within the Min/Max limits.

Table 3-2

SDH/SONET Offset

Offset
(ppm)

Min Expected
Frequency

Max Expected
Frequency

-999ppm

51788210.8 Hz

51788212.9 Hz

-100ppm

518348149 Hz

51834817.1 Hz

-66.6ppm

51836546.4 Hz

51836548.5 Hz

+33.3ppm

51841725.2 Hz

51841727.3 Hz

+100ppm

51845182.9 Hz

51845185.1 Hz

+999ppm

51891787.1 Hz

51891789.2 Hz

12 Disconneect all the test equipment,
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STM-0/STS-1 Transmitter Qutput Waveshape

Specifications
Level Pulse Amplitude & Shape
Cross-Connect | 530 mV peak (nominal). Compliant with GR-253, Issue
(450 feet) 1, Figure 4-10 and draft recommendation ITU-R F.750,
Appendix?
HIGH 1 V peak {hominal)
LOW 300 mV peak (nominal)
Description

An QOscilloscope is connected to the HP 37718A/19A Transmitter STM-0/
STS-1 output and used to check the STM-0/STS-1 waveshape against the
relevant mask.

Equipment Required

Oscilloscope : HP 54520A Option 001

75£2 Termination I HP 15522-80010

T Connector : HP 1250-0781
Procedure

Positive Pulse

1 Recall HP 37718A/19A DEFAULT SETTINGS as shown on page 3-4
and set up the display as shown on the following page.
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TRAKSAITIER CUTPUT S0H
TAAIN | STRICT'D  TEST  DUERNEAD
SETT[WGS PAYLOAD FUNCTIOM  SETUP

SIEWL  STM-0 MRS | TCRRAL

CLOCE THTERNAL

FREGUEKCY CFFSET  DFF

FOREGROLUKD
PAFFING = RU-3 -3

3k Mb/3
34| DFFSET @ ppn

FAYLCAD TYPE  LMFRARED UHSTRUETURL D
FRATTERN 2°23-1 PREZ TNUERT 1Ty

STATLE:

CRSS- HIGH LDW rIF
e, oo |

2 Connect the 52/156 Mb/s 752 DATA OUT port to the Oscilloscope
CHAN 1, terminate in 75

3 Select CHAN 1 on the Oscilloscope and set to 1MQ input impedance.

Load the Telecom Mask

4 On the Oscilloscope, use the following key sequence to select and load
the regquired Telecom Mask:
a/ SHIFT (Blue Key) APPLICATION,
b/ softkey.
o/ Use ENTRY/MEASURE control to select STS1_93 in the
highlighted MSK FILES window.

d/ [N EETTIITVY softkey.

Compare Pulse with Mask

5 On the Oscilloscope, use the following key sequence to compare the
pulse with the mask:
a/ RECALL 8
b/ DEFINE MEAS
o/ (el NIN51d softkey

d/ softkey
e/ [TIITHY softkey

7l AFTER FAIL CONTINUE ELJANSY

g/ RUN

6 The Oscilloscope will automatically display and compare an i1solated
positive pulse with the mask limits. A PASS message should appear on
the Oscilloscope.
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It may be necessary to select [[I¥I§softkey and [IICT§INFY
LM or to visibly fit the waveform to the mask by adjusting the
Oscilloscope vertical gain/position and herizontal delay to obtain a PASS
on the Mask.

7 Measure the peak pulse amplitude at the mid pulse-width using the
Oscilloscope and verify that this is nominally 530 mV,

Negative Pulse

8 On the Oscilloscope, use the following key sequence to access the
inverted mask,
a/ SHIFT (Blue Key) DISK

b/ QiR ]3] softkey

¢/ Use ENTRY/MEASURE control to highlight INV_MASK

s/ CHANGE DIRECTORY EL{:

Load the Telecom Mask

9 On the Oscilloscope, use the following key sequence to select and load
the required Telecom Mask:
a/ SHIFT (Blue Key) APPLICATION,
b/ Softkey,
¢/ Use ENTRY/MEASURE control to select STS1 93 in the
highlighted MSK FILES window.

I LOAD SETUP 8 M1M2ES{A &1

Compare Pulse with Mask

10 On the Oscilloscope, use the following key sequence to compare the
pulse with the mask:
a/ RECALL 8
b/ DEFINE MEAS

o [T softkey

d/ softkey

e/ [RITH softkey

” softkey

g RUN

11 The Oscilloscope will automatically display and compare an isolated
positive pulse with the mask limits. A PASS message should appear on
the Oscilloscope
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NOTE It may be necessary to select [JIXT{ and [ESULEY DI to

visibly fit the waveform to the mask by adjusting the Oscilloscope vertical
gain/position and horizontal delay to obtain a PASS on the Mask.

12 Measure the peak pulse amplitude at the mid pulse-width using the
Oscilloscope and verify that this is nominally 530 mV.

13 Change the signal to STM-0/5TS-1 HIGH and check that the +ve and
-ve pulses are nominally 1 V.

14 Change the signal to STM-0/STS-1 LOW and check that the +ve and -
ve pulses max) peaks are nominally 300 mV.
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STM-1/STS-3 Transmitter Output Waveshape

Specifications
Pulse Shape Meets ITU Recommendation G.703
Amplitude 0.5V £10%

Description

An QOscilloscope is connected to the HP 37718A/19A Transmitter STM-1/
STS-3 output and used to view the waveforms with All Ones and All
Zeros patterns selected in turn. The displayed waveshape is checked
against the relevant mask. The STM/STS Framing is disabled during
this test.

Equipment Required

Oscilloscope 1 HP 54520A - option 001

7582 Termination : HP 15522-80010

T Connector ' HP 1250-0781
Procedure

This performance test is written using the HP 545204 Oscilloscope with
Option 001 - Telecom Masks Application. If any other Oscilloscope is used
the keystrokes given in this procedure will not apply.

Installing the Telecom Masks Option

1 Insert the Disk containing the Telecom Mask into the Oscilloscope
Disk Drive.

Press [SHIFT ) (Blue Key)
Press Dlli{Ssafelavd then lelea@ellsioagelovd.
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STM-1/STS-3 Transmitter Qutput Waveshape

All Ones Pulse

1 Connect up the equipment as shown in Figure 3-4 and Recall HP
37718A/19A DEFAULT SETTINGS as shown on page 3-4.

UNIT UNDER TEST 0SCILLOSCOPE
ST CHI
out 1402

A {
P

-
P 7502
TEE FIECE TERRINATOR

STM-1/STS-3 Transmitter Qutput Waveshape Test Sctup

2 Press {TRANSMIT) and set up the display as shown below.

TRENSHITTER TUTFUT S0H

WIIN  STRUCT D TEST  DUERMEAD
SETY:MGE PHYLOAD FusCTiOM SEFUR 0000000

SIGMAL IHTERMRL
CLOCK i ERkRL
FREDUEWLY OFFSET  OFF

FCREGROUKD
PAPPIIG = RU-¢ VC-4

l+2 b s
14¢M COFFSET B ppn

PAYLOAD TYPE  WFRARET LNSTRUCTURED
FATTERN Z°Z3-1 FRES  IWGERT  ITU

STRTUS:
sTH-8 Sin-@ STA-1 SIN-1 FORE PO T TPCH]
CPTICAL OPTIEAL  ........
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3 Press |OTHER| [FXR:BY.Y(s]Jand enter the calibration password -

1243. Set up the display as shown opposite.

FUMLT | Ok CRL1ERAT {ON

CAL |BRATIDN [TEM PATTEAK
TH STR-@/1 ELECT. ®ATTERM

STATLS:
CFF

1's &'s ALT iﬂﬁ

4 Connect the 52/155 Mb/s 752 DATA OUT port to the Oscilloscope,
terminate in 752

5 Select CHAN on the Oscilloscope and set to 1MQ input impedance.

lL.oad the Telecom Mask

6 On the Oscilloscope, use the following key sequence to select and load
the required Telecom Mask:
a/ SHIFT (Blue Key) APPLICATION,
o/ [T softkey.
o/ Use ENTRY/MEASURE control to select 155BIN1 in the
highlighted MSK FILES window.

LIl LOAD SETUP 8 M1M2 EB{:)

Compare Pulse with Mask

7 On the Oscilloscope, use the following key sequence to compare the
pulse with the mask:
a/ RECALL 8, (Ensure CH1 Impedance is reset te 1M{2)

o[ IITGE softkey

d/ softkey

e/ [T softkey

v softkey

g/ RUN
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8 The Oscilloscope will automatically display and compare an isolated
positive pulse with the mask limits. A PASS message should appear on
the Oscilloscope.

It may be necessary to visibly fit the waveform to the mask by adjusting
the Oscilloscope vertical position and horizontal delay to obtain a PASS
on the Mask,

9 Measure the peak pulse amplitude at the mid pulse-width using the
Oscilloscope and verify that this is between 450 mV and 550 mV. (i.e
900 mV-1.1V Pk-Pk)

All 0’s Pulse
10 Select PATTERN [ALL 0’s] on the [ CALIBRATION [Si5 313

Load the Telecom Mask

11 On the Oscilloscope, use the following key sequence to select and load
the required Telecom Mask:
a/ SHIFT (Blue Key) APPLICATION.

I8 TELECOM MASK/MASK [ENIAG

¢/ Use ENTRY/MEASURE control to select 155BINO in the
highlighted MSK FILES window.

d/ (RIS (R YTEITFY softkey.

Compare Pulse with Mask

12 On the Oscilloscope, use the following key sequence to compare the
pulse with the mask:
a/ RECALL 8, (Ensure CH1 Impedance is reset to 1M£2)
b/ DEFINE MEAS
o/ [N softkey
d/ TEST (s1*] softkey
e/ [XITFY softkey
o softkey

g/ RUN

13 The Oscilloscope will automatically display and compare an isolated
positive pulse with the mask limits, A PASS message should appear on
the Oscilloscope.
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NOTE It may be necessary to visibly fit the waveform to the mask by adjusting
the Oscilloscope vertical position and horizontal delay to obtain a PASS
on the Mask.

14 Measure the peak pulse amplitude at the mid pulse-width using the
Oscilloscope and verify that this Is between 450 mV and 550 mV. (i.e.
900 mV-1.1V Pk-Pk)

15 On the Oscilloscope, use the following key sequence to access the
inverted mask.
a/ SHIFT (Blue Key) DISK

b/ softkey

¢/ Use ENTRY/MEASURE control to highlight INV_MASK
¥ softkey

16 Repeat steps 6 to 14 to check pulses against Inverted masks.

17 Set CALIBRATION PATTERN to OFF and disconnect all the test
equipment.
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SDH/SONET Receiver Equalization

Specifications

Rate Equalization
STM-0/STS-1 - 51.84 Mb/s 12dB for root f cable at 1/2 bit rate
STM-1/8TS-3 - 155,52 Mb/s | 12dB for root f cable at 1/2 bit rate

Description

The Receiver Equalization is checked by looping the transmitter output
ta receiver input through a special Cable Simulator. This device is
designed to simulate the specified cable loss at the rate under test. A
BER measurement is run and a check made for no errors in the results

page,
Equipment Required

Cable Simulator STM-0/STS-1 50 metres of 8120-0049
Cable Simulator STM-1/STS-3 75 meires of 8120-0049

Procedure

STM-0/STS-1
1 Recall the HP 37718A/19A Default Settings as shown on page 3-4 and

set the |[OTHER] F3g[/[cCH) [olelljj;{e]Ml display as shown on the

following page.
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FUMCT 104 SETTINGS CONTROL

THRWSAITTER AND RECE IVER CLRPLLD
RECE|VER COUPLED IO TRAMIMITTER

E{I‘EEE Cour kD m
2 Set the [TRANSMIT| display as shown below.

TRRHGAITTER OUTPUT SOH

RATH | STRUCT'D  YEST  DAERHERD
SETTIHGS PAYLOAD FIMCTION SETUF
SIGMAL  STH-2 EESOEE LHTERNAL
CLODCKE  [NTERNAL

FREQUEMTY DFFSET  QFF

FOREGADLMD
MPPING ™  Bu-3 uc-3

e
48 OFFSET 8 ppn
PAYLOAD TYPE  LWFRARLD LKSTHRUC TURED

45T
PRTTERN 27211 FREL  1MUERY ITu

LS :
CRI55- HIGH LOw ]
COMWELT m

3 Connect Cable Simulator STS-1 between the 52/155 Mb/s 750 DATA
OUT and 52/155 Mb/s 758 DATA IN ports.

4 Press LGEIETES BT then (RUN/STOP) to start the

measurement.

5 Ensurethat NO TROUBLE is displayed on the |[RESULTS) display after
30 seconds.

6 Press [RUN/STOP] to stop the measurement.
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Procedure
STM-1/STS-3
Set the [TRANSMIT) display as shown below.
7
T TRAWSAM[TTER DUTPUT 5TH
FAIN | STRUCT'D  TEST  DUERRERD
JSETTINGS PAYLDAD FUMCT[ON SETL®
SIGHAL IHTERKAL
CLOCK
FREQUERCY DFFSEY CFF
FOREGRDUMD
WAFEING (@ RU-§ Ut-¢
1s8 Mb/s
I4BR DFFSET € ppm

PHYLTAD TYPE UKFAARED LNSTRUCTURED
PRTTERN 2°23-1 PRES  |NWERT 1Ty

STHTUS!
STR-4 iTH-g STIN-1L STR-} MGRE PLE]
S ° o oo

8 Connect Cable Simulator STS-3 between the 52/155 Mb/s 750 DATA
OUT and 52/155 Mb/s 75Q DATA IN ports.

9 Press (RESULTS) LEENENS SN then (RUN/STOP) to start the

measurement,
10 Ensure that NO TROUBLE is displayed on the display after
30 seconds.

11 Press [RUN/STOP| to stop the measurement.

12 Disconnect all the equipment.
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SDH/SONET Receiver Monitor Levels

Specifications
Bit Rate Nominal Equalization at 1/2
Loss Bit Rate
STM-0/STS-1 - 51.84 Mb/s 20, 26dB 12dB
STM-1/8TS-3 - 155.52 Mb/s | 20, 26dB 12dB
Description

The signal from the HP 37718A/19A SDH/SONET Transmitter is applied
to the SDH/SONET Receiver after attenuating by an amount equal to
the selected Receiver Flat Loss plus the specified Cable Loss. The Flat
Loss is obtained from a 75(), attenuator kit. The Cable Loss is supplied
by inserting the correct Cable Simulators for each bit rate in the
attenuation path,

Equipment Required

Cable Simulator STM-0/STS-1 50 metres of 8120-0049
Cable Simulator STM-1/STS-3 75 metres of 8120-0049

75Q Attenuator Kit HP 86213A
Procedure
1 Recall the HP 37718A/19A DEFAULT SETTINGS as shown on page 3-
4.

2 Connect the equipment as shown in Figure 3-5.

3-78

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Performance Tests
SDH/SONET Receiver Monitor Levels

ATTENUATDR
UNIT UNDER TEST
SORSORET N [] =
SOWEDNEY oY T > 1
————————

i CABLE SIMULATDR |

—_— E_._._)...___.J

Receiver Monitor Input Test Setup

Figure 3-5
STM-0/STS-1

1 Set the [OTHER| EISRILTEN [0 INY display as shown below,

FLHCY (DN SETTINGS CONTROL

TRANS|TTER FHD RECEIVER MMM

FECCIVER COUSLED TO TRANSHITTER

STRIWS;

IRDEP=
ERDENT

2 Press [RECEIVE] and set up the [TIXIY] ESgITCY display as shown

on next page.
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_RECLIVER 1WPUT STH
FRIN | STRUCT:D  TEST  DuERWERD

5 | Ghf, 5TH-4
LEUEL FOH [ TOR
GR1K g
MAFPING @ Ag-3 V-3

34 Fp/s

FRYLOAD TYPE_ UNFRARED LS TRUC TURE D
PATTERN  2°23-1 PRES |IWERT  [TU

STATUS:

20 26 PLE]
dB e

3 Press [RESULTS) juialell]:TH=§-Te¥ .\
4

Press [RUN/STOP] to start the measurement.
5 After 30 seconds ensure that NO TROUBLE is displayed on the
RESULTS| display

6 Press [RUN/STOP| to stop the measurement.

7 Connect Cable Simulator STS-1 between the52/1556 Mb/s DATA OUT
Port and the attenuator.

8 Press (RESULTS) RLilell-1WETL V0N then (RUN/STOR] to start the

measurement.
9 Ensure that NO TROUBLE is displayed on the display after
30 seconds.

10 Press [RUN/STOP] to stop the measurement,

11 Connect the 6dB Fixed Attenuator in the signal path to give a total
path attenuation of 26dB.

12 Press [RECEIVE) and select MONITOR LEVEL [26dB].
13 Press (RESULTS]; RLESENESS YN then [RUN/STOP] to start the

measurement,
14 Ensure that NO TROUBLE is displayed on the display after
30 seconds.

15 Press (RUN/STOP) to stop the measurement.
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16 Remove Cable Simulator STS-1 from the signal path.

17 Press (RESULTS|; RV =1RENJ N then [RUN/STOP) to start the

measurement,
18 Ensure that NO TROUBLE is displayed on the display after
30 seconds.

19 Press [RUN/STOP| to stop the measurement.

STM-1/STS-3

20 Repeat steps 1 to 19 (20dB and 26dB tests) with the |RECEIVE) display
set to SIGNAL [STM-1/STS-3] and Cable Simulator STS-3 fitted in
place of Cable Simulator STS-1.

21 Disconnect all the equipment.,
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Multirate Optical Interfaces

Specification (1310 nm Transmitter)

Wavelength 1280 nm to 1330 nm (Typical 1310 nm)

Power Output +0.0 dBm te +3.0 dBm (Typical +1 dBm)

Line Coding NRZ

Safety Class Class 1, FDA 21 CFR Ch.1 1040.10 and EN 80825
Data Rates 51.84, 155,52, 622.08 or 2488.32 Mb/s (Nominal)

Specification (1550 nm Transmitter)

Wavelength 1530 nm to 1570 nm (Typical 1550 nm)

Power Output 0.0 dBm to +3.0 dBm (Typical +1dBm)

Line Coding NRZ

Safety Class Class 1, FDA 21 CFR Ch.1 1040.10 and EN 80825

Data Rates 51.84, 155.52, 622.08 or 2488.32 Mb/s (Nominal)
NOTE The Transmitter Wavelengths installed are dependent on HP 377184/

37719A option.

Specification (Receiver)

Wavelength 1200 nm to 1600 nm

Maximum Input Power | _g 4Bm (for BER of 1.0E"'9)
Line Coding NRZ

Sensitivity -34 dBm (STM-0/1/4, OC-1/3/12

-28 dBm Minimum (STM-16, OC-48)
(wavelength=1310/1550 nm, Modulation =

100%, Data=223.1, BER=1.0E"'9)

PMP Electrical Input 150mV pk-pk (Nominal) 51.84, 155,52 and
622,08 Mb/s only

PMP Impedance Nominal 502
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Description
The optical power output is measured on a power meter.

The receiver sensitivity is verified by attenuating the transmitter output
and checking for no errors in back-to-back mode.

The Protected Monitor Point (PMP) functionality is verified by looping
the HP 37718A/19A Optical Output to the PMP input via an Optical
Attenuator and Lightwave Converter, then checking for error-free
operation.

Equipment Required
Power Meter : HP 8153A
Power Meter Sensor : HP 81536A
Module
Oscilloscope : HP 54520A
Lightwave Converter :HP 11982A
Optical Attenuator :HP 8157A
FC/PC Connector Interface  : HP 81000FI (Qty. 4)
Optical Cables (qty 2) "HP 11871A
Adaptor (SMA to BNC) :HP 1250-1787

Safety precautions must be observed when handling the HP
37718A/19A Optical Modules as these generate laser signals which
can cause serious injury. The guidelines below must be followed:
Check the connector configuration of the Fiber Optic Interfaces.
If these are fitted with a connector interface other than FC/PC
then remove the existing connector interface and fit the FC/PC
connector interface,

Check for any damage to the HP 37718A/19A Fiber Optic Interface
spring loaded aperture covers and connectors. Do not power up
the instrument if in any doubt about the integrity of these
connectors.

Make all connections to the HP 37718A/19A Fiber Optic Interfaces
before powering up the instrument.
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Procedure 1310nm - Optical Power Qutput

1 Switch onthe HP 37718A/19A and recall the DEFAULT SETTINGS as
shown on page 3-4.

2 Connect the HP 37718A/19A Optical Out Port to the HP8153A (ensure
that all connections are tight and that the cable has no twists).

3 Setup the HP 81573A as follows:
a. Press [ZGIXT) key to display wavelength [A]
b. Using [ 4= |,[ = | and (¥ ] keys, set the wavelength to 1310nm.
¢. Press TG key to display Time [t]
d. Using 4= ][ = | (4] and (¥ ] keys, set the time to 200mS.
e. Press IZGIUY key to display REF,
f. Using (4=, = . (4 ) and (¥ ] keys, set the REF to 0.000dBm.

g. Press NI key to display CAL.

h. Using ., = . (4 ) and (¥ ] keys, set the CAL to 0.000dBm.

i. Press the fZ33J8] key on the Power Meter to calibrate - the Power
Meter is now ready.

4 Press to select the Power Level measurement on the HP8153A.

Press X or and select SIGNAL [STM-0 OPT]
or [OC-1].

6 Check the HP8153A Power Meter reading is between 0 dBm and +3
dBm (Typically +1 dBm).

7 Press X or and select SIGNAL [STM-1 OPT]
or [OC-3].

8 Check the HP8153A Power Meter reading is between 0 dBm and +3
dBm (Typically +1 dBm).

9 Press(TRansmiT) [ or and select SIGNAL [STM-4 OPT]
or [QC-12].

10 Check the HP8153A Power Meter reading is between 0 dBm and +3
dBm (Typically +1 dBm).

11 Press [TRANSMIT] m or and select SIGNAL [STM-16

OPT] or [OC-48].

12 Check the HP8153A Power Meter reading is between 0 dBm and +3
dBm (Typically +1 dBm).

:-|

v
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Optical Receiver Sensitivity

13 Recall the HP 37718A/19A DEFAULT SETTINGS as shown on page 3-
4.

14 Set the Optical Attenuator to ATTEN 15 dB, WAVELENGTH 1310 nm
; CAL=0 ; ENB ON. Connect the Optical Attenuator between the
Power Meter and the HP 37718A/19A Optical Out port (ensure that all
connections are tight and that the cable has no twists).

15 Press | SDH 4 and select SIGNAL [STM-0 OPT]
or [OC-1].

16 Adjust the Optical Attenuator to obtain a reading of -34 dBm on the
Power Meter.

17 Recall the HP 37718A/19A DEFAULT SETTINGS as shown on page 3-
4,

18 Disconnect the Optical Attenuator Output from the HP 8153A and
connect to the HP 37718A/19A Optical IN Port.

19 Press then and select TRANSMITTER
AND RECEIVER [COUPLED].

20 Press EX] or and select SIGNAL [STM-0 OPT]

or [OC-1].
21 Press (RESULTS! RUileV:]NE1od.XY then (RUN/STOP| to start a
measurement,

22 After 5 minutes check that NO TROUBLE is displayed on the
display

23 Repeat steps 13 through 22, substituting SIGNAL [STM-1 OPT] or
[OC-3]in steps 15 & 20.

24 Repeat steps 13 through 22, substituting SIGNAL {STM-4 OPT] or
[OC-12] in steps 15 & 20.

25 Repeat steps 13 through 22, substituting SIGNAL [STM-16 OPT] or
[OC-48] in steps 15 & 20 and -28 dBm in step 16.

PMP Electrical Input

26 Recall the HP 37718A/19A DEFAULT SETTINGS as shown on page 3-
4,

27 Disconnect the optical cable from the HP 37718A/19A Optical IN port
and connect to the HP 11982A Lightwave Converter input.
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28 Connect the output from the Lightwave Converter to the Oscilloscope
using the SMA/BNC adaptor and 502 BNC cable.

29 Press | SDH 4 and select SIGNAL [STM-0 OPT]
or {OC-1].

30 Press [AUTOSCALE | on the Oscilloscope and adjust the Timebase and
Range to obtain an STM-0/0C-1 waveform.

31 Measure the amplitude of the waveform using the Oscilloscope and
adjust the Optical Attenuator until the amplitude is 150mV pk-pk.

32 Disconnect the output of the Lightwave Converter from the
Oscilloscope and connect instead te the HP 37718A/19A Optical
Module Monitor input.

33 Press (RECEIVE| and set up the display as shown below.

RILE | LER | WPUT o]
MR fTRECI‘A (30 CupAncAn
SETTIHGS PANLOAE Ul |08 mom| 708
SlaH LR N
WP MG Fi-3 -2
3% MLy
FIYLDAR TYPE U TR TLIRLD

LR D
FRTICAN  $-23-) PREF  1MART  [TU

STATLS:
ITR-2 jim-2 §TH-8 §TH-1 Lo L 1
[ I mEHIrDn 00 L. 5

34 Press (RESULTS| RGEIEINST YN then [RUN/STOP| to start the

measurement.

35 After 5 minutes, check that NO TROUBLE 1s displayed on the
display. Press to stop the measurement,

36 Recall the HP 37718A/19A DEFAULT SETTINGS as shown on page
3-4.

37 Repeat steps 28 to 36 but with [STM-1 OPT| or [OC-3] selected on the
HP 37718A/19A [TRANSMIT) and [ReECEIVE] displays.

38 Recall the HP 37718A/19A DEFAULT SETTINGS as shown on page
3-4.
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39 Repeat steps 28 to 36 but with [STM-4 OPT] or [OC-12] selected on the
HP 37718A/19A (TRANSMIT) and [RECEIVE] displays.

Procedure 1550 nm - Optical Power Output
40 Repeat steps 1 through 12 substituting 1550nm for 1310nm.

Optical Receiver Sensitivity
41 Repeat Steps 13 through 25 substituting 1550nm for 1310nm.
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PDH Transmit/Receive Jitter Amplitude Accuracy

Specifications

Please refer to the PDH Tx/Rx Jitter Specifications given in the Specifications
document provided.

Description

The HP 37718 A Transmitter Unbalanced PDH QOutput is Jooped to the PDH Input
and the signal is also monitored on the Spectrum Analyzer. The HP 37718A Jitter
modulation frequency is set to a Jitter Amplitude/Frequency check point for the
sclected Bit Rate and the Spectrum Analyzer set to observe the displayed spectrum
centered at this bit rate. The HP 37718A jitter Modulation amplitude is adjusted to
the Ievel al which a Bessel Null is expected, then fine-tuned to nuil the carrier. The
jitter Amplitude (U1 pk-pk) displayed on the HP 37718A Transmitter and Receiver
are checked to ensure they meet specified limits. The test is repeated for various
Jitter Amplilude/Frequency points for cach Bit Rate,

Equipment Required
Spectrum Analyzer : HP 8560E
Oscilloscope : HP 54520A

75€2/50€2 Matching Pad : HP 11825B

7542 Power Splitter : SUHNER 4901.02A
Synthesizer : HP 3335B Opt 001
75€2 Termination : HP 15522-80010
Blocking Capacitor : HP 102408
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Procedure

1 Conneet up the equipment as shown in Figure 3-6.

3771894
POH IN < Yﬁ
BSG0E
" SPECTARUM P
POH OUT %_J | E—— ANALYZER
|
751

POWEH

SPLITTEA - gl e
CAPRCITOM

Figure 3-6 PDH Tx/Rx Jitter Test Setup

2 Recall the HP 37718A DEFAULT SETTINGS as shown on page 3-4.
3 Sctupthe HP 37718A display as shown opposite.

BT |18 SETTIHOS COMIFOL

TRANMSH| TTER M0 RECEIUCR MOV
RECEHUER COUPLED TO YRAWTAITTER

STATHS:

[EEF-  COUPLED LTI
tnetin
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Transmit/Receive Jitter Amplitude Accuracy, Ranges (1/1.6 Ulp-p)

4 Sctup the HP 37718A

TRRHSHICTER DUTPET

E FIH
TRANSMIT] display as shown |mnnun'u TITteR e
ODDOSIIG . SETTIMgs re i |
ppostie. 516ML 2 mnia
{Llck s | NTERMARL
TERRINATIEH TEN UMBAL
LinE CopC HBEa
FREGUERCY GITSLT o7
FANLOAD YOPE  UMPRAMED  UWSTRUCTURERD
PRTILAN ML DWES
STATUS:
[\
5 Select TRANSMITTER S
T TRANSA|TTER DUTPUT pon
OUTPUT SETTINGS _ el .‘.*“T'“m it
[JITTER] and setup the display =~ -SETTIMGES SETTIMES FPETI
i i gl”é: & WRRSER {JHI;HEN
as shown opposite. SGHAL pRECUENTY 2 sy
RODLLAT [0 SOURCE IWTERIL
TITTER mRex orF
CLICK ST IKTERAL
RENGE m 1eul
PETLAT IO PREQUESCY @ 24l Mo
L i m 2,77 ul
SIRIL:

6 Sclect RECEIVER INPUT SETTINGS [JITTER] and sctup as shown below.

RECEIVER |WPUT

CARIN  STRUCT'D
\SETTINGY SETTINGS

RERSURERENT TVPE
5| GHAL FREGUENCY
BECE[UER S¥sGE

HLT THRESHILD
FILTER

IR

FiRTSn
s
i Ti0M
JITTER
& My
1.6 Ul

168 1l
WP
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7 Sclect [RESULTS| and st for PDH Jitter, Shont Term. Set to Multiple Window Lo
allow observation of TX/RX Jitter and Results pages.

| #WE PERK B. 377Ul et el
-VE PERK B. 378U

FERK -PERK B, 755U

MG 2. 268U

FILTERS __HAy

STATUS: = s it

[mE_ T R SHOW iy TEPSFER M,
n113'{ TERM TOLER  FusCi|om

Check the Receiver AIS Led is on,

Set the Spectrum Analyzer as follows:

Centre Frequency - 2048 kHz (set to bit rate being checked)

Frequency Span - 25 kHz (approx 10 times the jitter modulation frequency)
Reference Level - 0 dBm

Sweep Time - Auto

Vidco Bandwidth - Auto

Resolution Bandwidth - Auto
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TX/RX Jitter Accuracy Test Setup, Ranges (1/1.6 Ulp-p)

10 Adjust the HP 37718A jitter amplitude until the first Bessel Null is observed on
the Spectrum Analyeer i.¢ first dip in the carrier level (sec Figure 3-7).

MKH 34, 368 @ HHZ
-97 . 33 aAm

/?__,, REF @ . @ dBm ATTEN 18 oD
T
18 o8/ I 1 '| mEAS| UNT Al

MAmLEn | |
34 BE8 £ MHgzg 1 |
-a7| 2@ ¢Bm | ] .

=

——r———r— —

—T

bl

CENTER 34, 308 MHE
RES OW tda HE wOwW {1 kHz

(I
i
i) IL_.J#W' L\J IM o

SPar 200 kHZ
SwFP 1. 99 swc

—

Figure 3-7 Bessel Null Example

NOTE Set the Spectrum Analyzer centre frequency to the bit rate being tested.

11 Press RUN to start the measurement.

12 Ensure the Jitter amplitude displayed on the HP 37718A Transmit and Receive
displays arc belween the minimum and maximum limits given in Table 3-4.
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Table 3-4 Tx/Rx Jitter Amplitude Accuracy, Ranges (1/1.6 Ulp-p)
Bit Rate/ Modulation | Nulled Minimum | Maximum | Minimum Maximum
Center Frequency Jitter Jitter Jitter (UI) | Jitter (UI) | Jitter (UY)
Frequency :\Unll)pliludc (U1) X RX RX
(tr TX
2048kHz 2400Hz 0.77 0.69 0.83 0.711 0.829
8448kHr 10700Hz 0.77 0.69 0.83 0.706 0.834
34368k Hz 4000H 0,77 0.69 0.83 0.706 0,834
139264kHz | 4000Hz 0,77 0.68 0.84 0.706 0.834
NOTE The Bit Rates available are dependent on the HP 37718 A option,

13 Press STOP to stop neasurcment.

14 Check the Jitter accuracy for each value in Table 3-4. In cach casce, set the HP
37718A Rate and Spectrum Analyzer Center Frequency to the value given in
column 1 of the table (Set the HP 37718A PATTERN to ALL ONES and

JITTER AMPLITUDE to minimum after each change of Bit Rate),

Sel the HP 37718A litter Modulation Frequency and Amplitude to the valucs
givenincolumns 2 and 3 of the table. Fine-tune the amplitude to obtain the lowest
carrier level on the Spectrum Analyzer display and check that the jitter amplitude
displayed on the HP 37718A TX scttings & RX resulls arc between the limits
given in columns 4 to 7 of Table 3-4.
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Transmit/Receive Jitter Amplitude Accuracy, Ranges {(10/16 Ulp-p)

15 Sctup the HP 37718A -
TRANSMIT] display as shown TRASH | TTER DUTRIT P

. SrmETép JUTTER  TERY
Opposite. .ﬂlll'ﬁ? s — st

7 2 e
CLOCE SYHC I HTL RN

TERR| T N ™
LIKE [CODE HOEZ
FREQUEWCY DFTSET oFr

PAYLOAD TYPL  LGFERSED INSTRE TIRET
FAITEAY ALL BMES

SIS

(oo
16 Sclect [TRANSMIT) Flui: — o
and sctup the display as shown | 1wmssmirie surear PO/ DA
. | _mAin 'ml..l:T-n TEST
opposile. |SETT|HES SETT[HGS FLBCT |04
| TITIER v WAMDECR TITTER
TITTER o
S| GHRL TREQUEMCY I Mne
RODULAT DM SOURCE [ MTERHAL
TITTE®R mASK T
CLOCE $YHC INTIREAL
RANGE 18 ul
AOANTION FREQUENCY Zedl o
ARFL L TUDE 1.8 ul
1
STATUS:
(i
[, T
17 Select RECEIVER INPUT e P
1 4
SETTINGS [JITTER] and e ST
C » dis as s FIRCURERENT TYPE TITTER
sctup the display as shown MLATmENENT TYPE T
OPPDSiIC. ECE [UER RESEE §& W
HIT THRESHOLE 1.6
FILIER W]
STATYS:

T LE]
L DO
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18 Select |RESULTS] and set tur PDH Jitter, Short Termi. (Timing Control, |
Sccond, Manual). Set to Multiple Window to allow observation of TX/RX Jitter
and Results pages.

- TR
'.':"".._ ."'._ " " ‘r' A
J e - I
i Loy
R N
] o -
i N wBd
' -+ # -\
i T B
+WE PERK 8.718ul Ea s gl
-VE FERK 8.7685ul
PERK -PERK 1.47501
RMS 8.551ul
FI1LTERS HPL
o x =1 x -
T e ;
e SHOAT AUTO TRAISFER
RTIUE e TOLER  FLMCTIOM Hﬁﬁ

19 Check the Receiver AIS Led 15 on.

20 Seci the Spectrum Analyzer as follows:
Centre Frequency - 2048 kHz
Frequency Span - 25 kHz
Reference Level - 0 dBm
Sweep Time - 1.0 s
Vidco Bandwidih - | kHz
Resolution Bandwidth - 100Hz

21 Adjust the HP 37718A jitter amplitude until the second Bessel Null is observed
on the Spectrum Analyzer i.e second dip in the carmier level.

22 Ensure the Jitter amplitude displayed on the HP 37718A TX display is between
the minimum and maximum limits given in Table 3-5.

NOTE

To optimize Bessel Null 1o check the Receiver Accuracy it is necessary 1o use an
external modulation source to give belter amplitude resolution. The HP 37718A s sel
to accept External modulation source and the synthesizer is sel to the same jitter
frequency as used for Internal modulation and the level is fine adjusted to optimize
the null point being checked.

23 Sctthe TX MODULATION SOURCE 10 EXTERNAL. Set the synthesizer to the
jitter frequency being tested and set the level to achicve the null being tested,
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Check the Received Jitter Accuracy is within the limits in Table 3-5.
24 Retumn the TX MODULATION SOURCE to INTERNAL,

25 Check the Jitter accuracy for each value in Table 3-5. In cach case, set the HP
37718A Rate and Spectrum Analyzer Center Frequency to the value given in
column | of the table (Set the HP 37718A PATTERN to ALL ONES and the
JITTER AMPLITUDE to minimum after each change of Bit Rate). Set the
HP 37718A Jitter Modulation Frequency and Amplitude to the values given in
columns 2 and 3 of the table. Fine-tune the amplitude to obtain the lowcst carrier
level on the Spectrum Analyzer display and check that the TX jitter amplitude
displayed on the HP 37718A is between the limits given in columns 4 and 5 of
Table 3-5.

Table 3-5 Range 10/16 Tx/Rx Jitter Amplitude Accuracy
Bit Rate/ Modulation Nulled Jitter Minimum | Maximum | Minimum Maximum
Center Frequency Amplitude (UI) | Jitter (Ul) | Jitter (U} | Jitter (UI) Jitter (Ul)
Frequency X TX RX RX
2048kHz 2400Hz 1.8 15 2.0 1.587 1.8933
2048kHz 2400Hz 4.8 4.4 51 4.377 5.143
2048kHz 2400Hz 88 8.2 8.3 8.097 9.423
8448kHz 10700Hz 1.8 15 2.0 1.587 1,933
8448kHz 10700Hz 5.8 5.3 6.2 5.307 6.213
8448kHz 10700Hz 8.8 8.2 9.3 8.097 9.423
34368kHz 4000Hz 2.8 2.5 3.0 2517 3.003
34368kHz 4000Hz 6.8 6.2 7.3 6.237 7.283
34368kHz 4000Hz 8.8 8.2 9.3 8.097 9.423
139264kHz | 4000Hz 3.8 a3 4.2 3,447 4.073
139264kHz | 4000Hz 7.8 7.1 8.4 7.167 8.353
139264kHz | 4000Hz 8.8 8.1 9.4 8.097 9.423
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NOTE The Bit Rates available arc dependent on the HP 37718A option.

External Jitter Generation and Demod Output

1 Add the Synthesizer and oscilloscope to the sel-up as shown below.

37718/9A
POH JTTER
e MOD L SCOPE
SYNTHESIZER M0 76
oP TEAM TEAM
JITTER RX
DEMOO OF
Figure 3-8 PDH External Jitter Generation and Demod Output Test Setup
2  Setup the HP 37718A y
TRANSMIT] display as TRTIOS AAR
shown opposile, R P Tw
1 e, PR
[LDCE FYNT IRITER,
TCH®| AT B TR L
LIHC (DR HEE3
TREQUENCY CFFECT oFr
FATLOALD TVFL  UWFReLD S TR TR b
mTIEmN PLL De5
FIATLS: _‘E !!l
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3 Sclect TRANSMITTER

OUTPUT SETTINGS ; T TTEn it o
(JITTER] and sctup the display  {50tLims 217 IR v lox
as shown opposite Jirrhn 7 e &
' | §)oMmL TREQUEHLY £ Mo
MOIANTION SOUSCT [xTERL
HARGE m 4l

TLOCE SYMD | HT E P
SELECT MW EWTERMAL CLOCK SYHD MW
WMONAATION FREQUENCY |5 BELDM Pz

SThTUS;

4 Sclect RECEIVER INPUT SETTINGS [JITTER] and sctup as shown below:

RCCCIVER (WPUT POHSO5n
RN STALT D TEss
VSETTIHGS SETT I NGS [
RERZURERENT TYPFE J11TER
SIGHAL FREQUCHCY Z My
RLCL | VER RRMGL 1.6 W
HIT THRESHOLD 1.62 Ul
FILTER 4}

|

STRTUS:

5 Set the Spectrum Analyzer as follows:
Centre Frequency - 2048 kHz (set to bit rate being checked)
Frequency Span - 25 kHz (approx 10 times the jitter modulation frequency)
Reference Level - 0 dBm
Sweep Time - Auto
Video Bandwidth - Auto
Resolution Bandwidth - Auto

Sct the Synthesizer to Frequency 10 kHz and minimum Output level.

Increase the Synthesizer output level until the first Bessel Null is observed on the
Spectrum Analyzer.
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8 Check that the Synthesizer amplitude waveform on the Oscilloscope is belween
1.76V pk_pk and 2.34V pk_pk.

9 Check that the HP 37718A Demed Quipul amplilude wavetorm on the
Oseilloscope is between 707 and 833mV pk_pk.
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SDH Transmit/Receive Jitter Amplitude Accuracy

Specifications

Please refer to the SDH Tx/Rx Jitter Specifications given in the Specifications
document provided.

Description

The HP 37718A Transmitter SDH Output is looped to the SDH Input and the signal
is also monitored on the Spectrum Analyzer. The HP 37718 A Jitter modulation
frequency is set to a Jitter Amplitude/Frequency check point for the selected SDH
Ratec and the Spectrum Analyzer set to observe the displayed spectrum centered at
half this bit rate. The HP 37718A jilter Modulation amplitude is adjusted to known
modulation levels using Carrier to Sideband Ratio, Bessel Null and Peak
Deviation methods for reference. The jitter Amplitude (UI pk-pk) displayed on the
HP 37718A Transmilter and Receiver is checked to ensure it is wilhin specified
limits. The test is repeated for various Jitter Amplitude/Frequency points to check
the TX and RX ranges.

The Optical SDH rates are tested in a similar way. In this case the HP 37718A
Optical Transmit signal is split using an optical couplcr. Part is looped back via an
Optical Attenuator to the HP 37718 A Receiver, The split signal is passed through an
O/E Converier to provide an electrical version of the signal for Spectrum Analysis.

Because the SDH Data signal is scrambled this is switched off to observe the
spectral components at half bit rate. A special Calibration test signal is selected
which sets the output pattern to alternating /0.

Safety precautions must be observed when handling the HP 37718A Optical
Modules as these generate laser signals which can cause injury, The guidelines
below must be followed:

Check the connector configuration of the Fiber Optic Interfaces. If these are
fitted with a connector interface other than FC/PC then remove the existing
connector interface and fit the FC/PC connector interface.

Check for any damage to the HP 37718A Fiber Optic Interface spring loaded
aperture covers and connectors. Do not power up the instrument if in any doubt
ahout the integrity of these connectors.
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Equipment Required

Spectrum Analyzer
Optical Coupler

O/E Converter

Optical Attenuator
Synthesizer
Oscilloscope

75€2/50€2 Matching Pad
75€2 Power Splitter
75€2 Termination

Blocking Capacitor

: HP 8560E

: HP 15744C

: HP 11982A

: HP §156A*

:HP 3335B Opt 001

: HP 54520A

:HP 11825B

: SUHNER 4901.02A
: HP 15522-80010

: HP 10240B

* Note the [5dB optical altenuator accessory E4546A (supplied with your
instrument) is NOT suitable for this purpose.

1 Recall the HP 37718A DEFAULT SETTINGS as shown on page 3-4.

2 Sctup the HP 37718A |OTHER

display as shown opposite.

FLSC3 | M FLAT | WG (oW TR

TR IR MWD AECCIGER AR
RECE\UEN COUPLED D TRMsSA) TTOR

STATUS:

| MBEP- COUPLED P E]
tntEnT (oo
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Procedure

STM-1e Electrical Transmit/Receive SDH Jitter Amplitude Accuracy

3 Connect up the equipment as shown in Figurc 3-9.

377184
SCHIN | < 1
—_—

|

| 35608

_ SPECTRLM P

SDH CUT ANALYZER [}
1 TR
POWER G
SPLITTER i
CAPCTTRN
Figure 3-9 STM-1e Electrical Transmit/Receive Test Setup
4  Select [ TRANSMIT) and setup
the HP 37718A display as shown _twseniries moeur s
' TR0 JITTER TEST  DufesOAR
opposite. Sclup for STM-1 E %.P:T'wl'f ——— EELm_ S
. . G M- WTER
CMI with bulk loading. focx iWithe
¥ (MECRTLAST
T B Ru-4 U=k
HAY FILLE
PATIER% 2723-1 PRRY THUERT 1Ty
STRTLS: i
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5 Sclect [TRANSMIT) Bl

and ensure Jitter is set 10 OFF, TRARSH| TTTR CTPUT TEH |
Lk :Tnuu:T-n_m 1E5T" | DUERAEAD
LSV WY PR DAD Fnrion SET® 0 |
TITTER 7 WWNEH J{r1ER
TITTER =F
STAILS:

6 Seclect RECEIVER INPUT SETTINGS [JITTER] and setup as shown below.

FICE|UER 1WFUT -

WA STRUCT'D TELT  OuERealAm
FETTIRGES FAYLOAR m TRCTION mmige

FORSURTHENT TYPL J1TIIE

S FREORTHCY 1 55He-"1

WICE | UDR Rt 1.6 Wl

HIT THRESAE D 1.8a Ul

FILTER LPinPZ
STATUS:
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7 Select [RESULTS and sct for SDH Jitter, Short Term. ( Ensure the Timing
Control is sct for [ Sec Manual)
Sct to Multiple Window to allow observation of TX/RX Jitter and Results pages.

LT AN -
. :

+vE FEFRM a.aaiul -

-E PEFRK a.2alUI

FERK -PERK a. a3 I

Rr15 a.2aUr

FILTERS LP+HP2

i Tien rose

T Ol k|

........

8 Press RUN.
Check that there are no SDH result errors and that the Received Jitter results are:
< (.050 Ul p-p

9 Press STOP to halt measurement. Change Receiver Filter to LP+HP1. Press
RUN and check that the Received Jitter results arc:
< 0.050 Ul p-p

Press STOP o halt measurement,

10 Sclect display and

CALIBRATION and set up T ) -gm...mm—
PATTERN to ALT as shown L | T BN ) TER PATTLRE
. TA STH-8/1 ELECT. PRTIEHN ALY
opposite.
Note to access CALIBRATION
pages you must enter code 1243
10 gain access.
Note: Do not select or run any other
Calibration Items. ‘
i}
St : " o R ” " .
P PV T A .. |
3-105

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Performance Tests
SDH Transmit/Receive Jitter Amplitude Accuracy

NOTE

The recciver will show SDH crrors, (LOF/OOF, PATTERN L.OSS, AU-LOP), when
pattern is sct to ALT as there is no Framing ¢te. This calibration test pattern allows
spectral monitoring of the jittered signal

11 Selcct [TRANSMIT) Rlny=;t

and selup the display as shown THewn I TIER (UTRIE s
. pAiw 31T o FIRIT TES] OoERERD

oppasile. |SETT|MET RAvLOAD -ru.:! Iow s
JITTIR ¢ waEn JITTIR
JI TR i 7]
51 FROQUEMCY 155y
RO AT | OH SOURCT |HTCRNAL
I TirR pRss oy
CLooE $7HC I H TR
RFMGE 0.8 Ul
PO AT | BN TREQUENCY bERR He
e e €18 Ul

STATUS:

12 Sct the Spectrum Analyzer as follows:
Centre Frequency - 77.76 MHz (half bit ratc being tested)
e.g. 311.04 MHz for STM-4, 1.24416 GHz for STM-16.
Frequency Span - 325 kHz (set to approx 5 times the Jitter frequency in step 11}
Reference Level - approx -15dBm depends splitter/oplical coupler & O/E
converter used.
Sweep Time - Auto.
Video Bandwidth - Auto.
Resolution Bandwidth - Auto.

13 Increase the Jitter Amplitude from minimum until the Carrier to Sideband
Ratio is nearest to -22.07dB. This should be at apprax 0.10 Ul p-p. Use the
Spectrum Analyzer dB/Div and delta marker measurement to aid measurement.
Note for optical SDH rates use - 15.97db = 0.20 Ul p-p.
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ATTEN 18dB afkk =27 dddb
FL -5 laBm 5dB~ bY . VkHzZ

ngmkm {14
~22(99 4B R
\
|
\
\ AR
\ VAR
R Vi

j
/
/

J

/

CENTER 77 TS@anHz SPAN 325 DhKz
WRBW l@nHz YBK 1@kHz SHP 5@ Oms
Figure 3-10 Carrier to Sideband Ratio Example
NOTE Compensate the measurement if necessary to balance any difference between the

upper and lower sideband amplitudes.

NOTE To optimize amplitude for checking the Receiver Accuracy it may be necessary to use
an external modulation source to give better amplitude resolution. Sct the HP
37718A 10 accept an External modulation source and set the synthesizer to the same
jitter frequency as used for Internal medulation. Adjust the level from minimium
until the Carrier/Sideband amplitude is within 0,10 dB of the required difference.

14 Sect the Calibration Pattern to OFF, Check that there arc no SDH errors,

15 Sclect [RESULTS) . Press RUN to start measurement,
Check the TX Jitter UT p-p setting is between 0.06 and 0.14 Ul p-p

Check the RX Jitter results are between 0.043 and 0.157 Ul p-p.

NOTE If using Multiple Display window ensure RESULTS display is selected before
running measurement,
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16 Press STOP to halt measurement, Change Receiver Filter to LP+HP2.
17 Sct the Calibration Pattern to ALT

18 Change the Jitter Frequency to 650 kHz and adjust the Spectrum Analyzer span
to approx 5 times the Jitter frequency. Adjust the HP37718A Transmit Jitter
amplitude if necessary for a Carrier to Sideband Ratio of -22.07 dBm =0.1 Ul
p-p (for Optical SDH rates use -15.97 dBm = 0.2 Ul p-p)

19 Sct the Calibration Pattern 1o OFE. Check that there are no SDH crrors.

20 Select . Press RUN to start measuremenlt.
Check the TX Jitter UL p-p setting is between 0.06 and 0.14 Ul p-p
Check the RX Jitter results are between 0.042 and 0.158 Ul p-p.
Press STOP to halt measurement.

21 Sect the Calibration Pattern to ALT

22 Change the Jitter Frequency to 6.5 kHz and adjust the Spectrum Analyzer span
to approx 3 times the Jitter frequency.

23 Adjust the HP 37718A jitter amplitude {approximately 0.91 UI) and adjust until
the Carrier and first sidebands observed on the Spectrum Analyzer are the same
amplitude within 0.10 dB (see Figure 3-11).

Note: Use
Spectrum Analyzer
¥ATTEN 1@dEB AMKR — QS4B i ] .
RL -7 4dBm 1dB.~ -5. 52k Hz dB/Div to improve
Marker Resolution
as necessary.
MK
-5. $2 Aktliz K

=65 fip
|

[
R
||
|
[

{

!
|
|
!
]

l |
[ [

CENTER 77.  7E238MHz SFAN 18. S4kHz
WRBI 1. BkHz UBMW 1 QkHz SWF 2@0ms
Figure 3-11 Carrier/Sideband Equal Example
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24 Set the Calibration Pattem to OFF. Check that there are no SDH crrors.

25 Set Receiver Filter to LP+HPI, Sclect RESULTS. Press RUN to start

mcasurement,

Check the TX Jitter Ul p-p setting is between 0.82 and 1.00 Ul p-p
Check the RX Jitter results are between 0,796 and 1.024 UI p-p.
Press STOP to halt measurcment,

26 Sct the Calibration Pattern to ALT.
27 Change the Receiver Range to 16UIL

28 Change the Jitter Frequency to 4 kHz and adjust the Spectrum Analyzer span to
approx 5 times the Jitter frequency.

29 Adjust the HP 37718A jitter amplitude (approximately 3.52 UI) until the 2nd
Bessel Null is observed on the Spectrum Analyzer i.e 2nd dip in the carrier level
(see Figure 3-12).

#ATTEN 1@&dE
RL -.EdBm ladBr

S E | r | 1\

AR (W
[ 3

\ N VA
\ N/ 1 N

‘ Lol
LY
LS
CENMTER 77.763008MHz SFAN 20 68kHz
RBW 3909Hz JBW 30@Hz SWP E7Oms

Figure 3-12 Second Bessel Null Example

30 Sct the Calibration Pattern to OFF, Check that there are no SDH errors,

31 Ensure the Recciver Filter to LP+HP1, Select [RESULTS| . Press RUN to start

the measurement.

Check the TX Jitter Ul p-p setting is between 3,30 and 3.74 Ul p-p
Check the RX Jitter results are between 3.174 and 3.866 Ul p-p.
Press STOP to halt measurement.
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32 Set the Calibration Pattern to ALT

33 Change the Jitter Frequency to 2.5 kHz and adjust the Spectrum Analyzer span
Lo approx 3 times the Jitter frequency.

34 Adjust the HP 37718A jitter amplitude (approximately 7.52 UI) until the 4th
Bessel Null is observed on the Spectrum Analyzer i.e 4th dip in the carrier level
(sce Figure 3-10). For STM-4 use 11.52 UI, 6th null. For STM-16 use 9,52 UI,
5th null.

35 Set the Calibration Pauern to OFFE. Check that there are no SDH crrors.

36 Sct the Receiver Filter to LP+HPL. Sclect . Press RUN to stant the
measurement.
Check the TX Jitter Ul p-p setting is between 7.10 and 7.94 Ul p-p.
Check the RX Jitter results are between 6.756 and 8.164 Ul p-p.

37 Press STOP to halt measurcment.
38 Set the Calibration Pattern 10 ALT

39 Change the Transmil Jitter Range to 30Ul and Receiver Measurenient Type to
EXTENDED.

40 Change the Jitter Frequency to 50Hz and Jitter Amplitude to 33U1 p-p.

Set the Spectrum Analyzer Span to approx 7 kHz and adjust Bandwidth & Swecep
Time controls as necessary. Measure the peak to peak deviation of the carrier using
markers. Adjust the Jitter Amplitude until the deviation at the amplitude peaks is 4,95
+0.05 kHz.

It may be necessary to use an external modulation source to give better amplitude
resalution to optimise the measurement . The HP 37718A is set to accept Extemal
modulation source and the synthesizer is set to the same jitter frequency as used for
Internal modulation and the level is fine adjusted to the desired frequency span.
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ATTEMH L1¥¢dB
FL —Z Sd8m 2 Marker Frequensy

: |

i FM_ | H|

CENTER 77 7TE2008MHZ SPAM B BKHZ
MREW 10Hz VBW 10Hz KSHP 7 O975ec
Figure 3-13 Peak Deviation Example
Centre Freq |Span BW Sweep A Freq kHz
For STM-4 [311.04 MHz |24 kHz 10 Hz 12 seconds (20.3 £0.25
For STM-16 |1.24416 GHz (90 kHz 10 Hz 33 seconds B2.3 0.5

41 Set the Calibration Pattemn to OFF. Check that there are no SDH errors

42 Sclect [RESULTS)- Press RUN 1o start measurement.

Check the Transmit Display is between 30.82 and 35.18 Ul p-p
Check the RX Jitter results are between 28.350 and 37.650 Ul p-p.
Press STOP to halt measurement.

43 Set Jitter to OFF
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Optical Transmit/Receive SDH Jitter Accuracy

44 Connccet the equipment as shown below.

ITTIEA o

AT

Ol Adimrn s 10 o LD oo i
appra -1 4B, it regue e

G ok Q 10 |SSBGE Spactum | |
2 " | R |anaty e m I

s |
| Coevverier l_l Block

VET44C Droctionsl Coupes ] | Cogaen
[or optc povess spiliie) o = i

Figure 3-14 Optical Transmit/Receive SDH Jitter Test Setup

45 Sctup the HP 37718A [TRANSMIT| display as shown below.

m

TPARSH]WTER CRTPUT T
STmECT s JITTCA  YEST  (RERNERD
FAL AR FUsCTLON  SETL

1 35y THTERMAL

SIEEL STm-L OFT
CLICE [HTMw
FROGESCY DFFRE1 OFF

F ] GHOUMD

FREPING @ L U=k
BLE FILLED

PRTTERN Z7E3-1 PRES  |WAERT  |TU

STRTUS . . ;
(Lo

NOTE Use the available wavelength [310/1550nm. Where bath are ftted select 1310nm.
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46 Select [TRANSMIT) BIRES:Y and cnsure Jitter is set to OFF and Calibration

Pattern is set 1o OFF,

TAPHER | TTER OLTFUT Shm
mHlE  STRET:R TEST ORER:ERD

LELTTLWGS FAvi, QAR MgV igm  SETUR .
JITTER / WASDER J1TITR b
IVTTER oFF

STATUS:

47 Check the Optical Power measurement Results and adjust the Optical
Atlenuation as necessary for Received optical power within the BER & JITTER
range. Record the Optical power reading.

PESILTS SIM AT

B B fm
—EH ¥
—ECH L TITTER
-eg -3 <R ~1d Bil=

PR TS O B U By Y R

OPTICAL PWR =15.4 dBm

ELRYSES 1130 Pk pin Iam @5

SIATUS :

1M FIRE M H. g
e M [Giuroi |
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STM-1 Optical
48 Repeat steps 6 to 43 using the information in the Table below for STM-1 Optical

Rate.
STEP |TX AX RX Tx Tx TX Result AResult RX Result bx Resuit
Range | Range |Filter Ulpp Freq MIN pp AX p-p MINp-p AX p-p
6-8 CFF 1.6U1 |LP+«HP2 | CFF OFF QFF CFF N/A 0.650
9 OFF 1.8U] [LP+HP1| OFF OFF |OFF CFF NfA 0.050
13-15 |20 1.6U1 [LP+HP1 | 0.2 85 kHz | 0.15 0.25 0.136 0.264
16-20 LP+HPZ B30 kHz| 0.15 0.25 0.134 0.266
22-25 LP+HP1 10.91 6.5 0.82 1.00 0.756 1.024
27-31 168U a.52 4K 3.30 3.74 3.174 3.866
33-37 7.52 25kHz[7.10 7.94 6.756 8.164
38-43 150 64 FIXED |33 50Hz |30.82 a5.18 28.35 37.65
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5TM-4 Optical

49 Change Transmit/Receive Rate to STM-4 Optical with AU4-4C Mapped Bulk
Filled 223 PRBS Payload. Check and adjust the optical power as nccessary.
Ensurc Jitter is OFF and Calibration Pattern is OFF, then repeat steps 6 to 43
using the information in the Table below for STM-4.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

STEP |TX RX RX Tx Tx TX Result Result AX Reault RX Reault
Range |Range |Filter |Ulp-p Freq MIN p-p AXp-p MiNpp MAXpp
6-8 OFF 1.6Ul [LP+HPZ| OFF OFF OFF QFF NIA 0.070
9 OFF 1.6Ul |LP+HP1| OFF QFF OFF OFF NAA 0.07C
13-15 |20 18Ul |LP+HP1| 0.2 250K c.18 Q.25 0.t16 284
16-20 LP+HP2 2.5M 0.15 0.25 a.11m 0291
22-25 LP+HP1 [0.91 25K Q.82 1.0C 0.776 1.044
27-N 16U 352 10K 3.30 A.74 3174 3.8B66
33-37 11.52 5K 10.90 12.14 10.401 12.426
39-43 | 200 256 FIXED 132 50Hz 124.37 139.63 113.40 150.60
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STM-16 Optical

50 .Change Transmit/Receive Rate to STM-16 Optical with AU4-16C Mapped Bulk
Filled 27223 PRBS Payloud. Check and adjust the optical power as necessary.
Ensure Jitter is OFF and Calibration Pattern is OFF, then repeat steps 6 1o 43
using the information in the Table below for STM-16.

STEP [TX RX AX Tx Tx TX Result [TX Reault AX Rasult Resuit
Range |Renge |Fliter Wpp Freg MIiNp-p MAXp-p MINpp AX p-p
6-8 OFF |1.6Ul [LP+HP2| OFF OFF |OFF OFF NJA 0.070
9 QOFF  |1.8Ul |LP+HP1| OFF OFF |OFF OFF NS, 0.070
13-15 |20 1.6Ul |LP+HP1| 02 M 0.14 0.26 0.114 0.286
16-20 LP+HP2 10M 0.13 0.27 0.100 0.300
22-25 LP+HF1 |0.91 100K |0.81 1.01 0.795 1.026
27-01 a4l 3.52 SOK 3.29 a.75 3.124 3.316
33-37 952 25K 8.99 10.05 8.53 10.34
39-43 | 8OO 1024 FIXED |528 504z [499.60 556.40 451.60 604.40

51 In the case of dual wavelength option units set te the alternative wavelength
(1550nm) and repeat steps 6-9 lor each rate.
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External Jitter Generation and Demod Output

1 Add the Synthesizer and oscilloseope to the set-up as shown below.

377184 |
CLOCK JITTER
TX MOD /P F SCOPE
M
SYNTHESIZER oF Mo A
JITTER RX
DEMOD O/ T
Figure 15 SDH External Jitter Generation and Demod Qutput Test Setup

2  Seiupthe HP 37718A P .

TRANSMIT| display as shown TRAEN] 1TOH U T ™

- STRET-® JHITER FEST OuERslAD
opposite. PRTLOAE FURCTION SETU®

SIGML FTH-1 OP1 131 e | HT EFn
[a e} InTERS,
FROUEMCY DFFSLY OFF

FOFEGRINMD
WP D {p Al U4

FAK FILLED
PRTTERX 27231 PASS 1 MUERT 1T

FIATUS:
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3 Seclect TRANSMITTER

OUTPUTSETTINGS gligjs; TRAESH | TTCR DUTFER St
. mHIH  STHEICT‘D TEST CRERHERD
and setup the display as shown Plrtoitioi Bl 1" BRGNS
. JHITER 7 WAHDER 2T
Qpposie. | IITTER

i@, FEUEHCY 1wy 1 -
FEDULATISN SIARCT EHTIFSAL

CLOCK SYWC | TSR

EAT TITTER WOIULATION @ 8¢ Ul pi-pi

ETATUS;

4 Select RECEIVER

T T FICE|UER J=FUT 1yl
[RPUT SETTINGS ol et AR 55, e
. . TIHE ar U ATl T
|1'|'EF| and setup the e T T
display as shown RELE | G bt ]
I T THRE S+ 1 NN
(‘)pp()bl[L" I"-:l rcR II. "Uflll,

STATES

Set the Calibration Pattern to ALT.

Set the Spectrum Analyzer as follows:

Centre Frequency - 77.76 MHz (half bit rate being tested)

Frequency Span - 30 kHz (approx 3 times the Jitter frequency)

Reference Level - approx -15dBm

Sweep Time - Auto

Video Bandwidth - Auto

Resolution Bandwidth - Auto -

Set the Synthesizer to Frequency 10 kHz and minimum Output level.

Increase the Synthesizer output level until the Carrier and first sidebands arc
equal as observed on the Spectrum Analyzer (sce Figure 3-11),
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9 Check that the Synthesizer amplitude waveform on the Oscilloscope is between
364 and 546 mV pk_pk.

10 Check that the HP 37718A Demod Output amplitude waveform on the
Oscilloscope is between 756 mV and 1.075 V pk_pk.

11 Sct the Calibration Pattern to OFF and sct Jitter to OFF.
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Performance Tests

Performance Test Record

Performance Test Record

Location:
Tested by:
Temperature:
Humidity:

Serial No.:
Options:
Certified by:
Date:

Hewlett-Packard Model 37718/37719A 2.5 Gb/s Multirate
Communications Performance Analyzer

Nole the 1est steps applicable are dependent on the instrument options and bit rates available,
Enter N/A if a lest docs not apply for your instrument

Table 6 Performance Test Record

Page |TestDescription Result

No. Min Actual Max
Self Test

3-6 Step3 Confidence Tests Pass/Fail

3-7 Step 4 All Tests Pass/Fail

3-8 Step 3 1550nm Tests Pass/Fail

3-9 Step 3 DCC Tests Pass/Fail
PDH/DSn Internal
Transmitter Clock Accuracy
& Offset

3-11 Step 4: 2 Mb/s 1.023995 MHz 1.024005 MHz
Step 6. |2 Mb/s +50ppm 1.0240465 MHz 1.0240555 MHz
Step 8: 2 Mb/s -50ppm 1.023944 MHz 1.023953 MHz

3-12 Step 10: |8 Mb/s 4,223981 MHz 4.224019 MHz
Step 12: |8 Mb/s +30ppm 4.2241075 MHz 4.2242915 MHz
Step 14: |8 Mb/s -30ppm 4,223854 MHz 4.223892 MHz
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Table 6

Perlormance Tests
Performance Test Record

Performance Test Record continued

Page [Test Description Result
No. Min Actual Max
3-12 Step 16: |34 Mb/s 17.18389227 MHz 17.1840774 MHz
Step 18. |34 Mb/s +20ppm 17.184266 MHz 17.184421 MHz
Step 20: |34 Mb/s -20ppm 17.183579 MHz 17.183734 MHz
Step 22. 134 Mb/s +100ppm 17.185641 MHz 17.185796 MHz
Step 24: 34 Mb/s -100ppm 17.182205 MHz 17.182359 MHz
3-13 Step 26:  [140 Mb/s 69.6316865 MHz 69.6323185 MHz
Step 28: 140 Mb/s +15ppm 69.632731 MHz 69.633358 MHz
Step 30:  |140 Mb/s -15ppm 69.630642 MHz 69.631269 MRz
Step 33: 1.544 Mb/s 1.543993 MHz 1.544007 MHz
Step 35.  [1.544 Mb/s +32ppm  [1.544042 MHz 1.544056 MHz
Step 37:  [1.544 Mb/s -32ppm  |1.543944 MHz 1.543958 MHz
3-14 Step 40:  [44.736 Mb/s 44.735799 MHz 44.736201 MHz
Step 42.  |44.736 Mb/s +20ppm |44.736693 MHz 44.737096 MHz
Step 44:  |44.736 Mb/s -20ppm [44.734904 MHz 44,735307 MHz
PDH/DSnh Transmitter
Output
3-16 139.264Mb/s (E4)
Step 7: All 1's Pulse Pass/Fait
Step 8: Pulse amplitude 0.45V pk 0.55V pk
Step 12.  |All O's Pulse Pass/Fail
Step 13:  |Pulse amplitude 0.45V pk 0.55V pk
3-19 34.368Mb/s (E3)
Step 7 +ve Pulse Pass/Fail
Step 8: +ve Pulse amplitude [0.800V pk 1.100V pk
Step 12: |-ve Pulse Pass/Fail
Step 13:  |-ve Pulse amplitude  |0.900V pk 1.100V pk
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Performance Tests
Performance Test Record

Table 6 Performance Test Record continued
Page |Test Description Result
No. Min Actual Max
3-21 8.448Mb/s (E2)
Step 7 +ve Pulse Pass/Fail
Step 8: +ve Pulse amplitude |0.900V pk 1.100V pk
Step 120 |-ve Pulse Pass/Fail
Step 13;  |-ve Pulse amplitude  [0.900V pk 1.100V pk
3-23 2.048Mb/s (E1)
Step 7: +ve Pulse Pass/Fail
Step 8: +ve Pulse amplitude [2.133V pk 2.607V pk
Step 12.  |-ve Pulse Pass/Fail
Step 13:  |-ve Pulse amplitude |2.133V pk 2.8607V pk
3-26 44.736Mb/s (DSX3)
Step 7: +ve Pulse Pass/Fail
Step 8: +ve Pulse amplitude Pass/Fail
Step 12:  |-ve Pulse Pass/Fail
Step 13:  |-ve Pulse amplitude Pass/Fail
Step 14:  [High amplitude Pass/Fail
Step 15  |Low amplitude Pass/Fail
3-28 1.544Mb/s (DSX1)
Step 7: +ve Pulse Pasgs/Fail
Step 8: +ve Pulse amplitude |1.984V pk 2.978V pk
Step 12. [-ve Pulse Pass/Fail
Step 13:  |-ve Pulse amplitude (1.984V pk 2.976V pk
Step 14:  |Low amplitude Pass/Fail
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Table 6 Performance Test Record continued
Page |Test Description Resulit
No. Min Actual Max
3-32 |PDH/DSn Receiver
Equalization
Step 6: 139.264Mb/s (E4) Pass/Fail
Step 11:  [34.368Mb/s (E3) Pass/Fail
Step 16:  |8.448 Mb/s (E2) Pass/Fail
Step 21:  12.048Mb/s (E1) Pass/Fail
Step 26:  [44.736Mb/s (DS3) Pass/Fail
Step 31:  |1.544Mb/s (DS1) Pass/Falil
3-39 |PDH/DSn Receiver Monitor
Levels
3-40 2.048Mb/s {E1)
Step 5: 20dB Pass/Fail
Step 10:  |20dB & Equalization Pass/Fail
Step 14:  |26dB & Equalization Pass/Fail
Step 18: 126dB Pass/Fail
Step 22:  [30dB Pass/Fail
Step 26:  [30dB & Equalization Pass/Fail
3-42 8.448Mb/s (E2)
Step 27: |20dB Pass/Fail
Step 27: |20dB & Equalization Pass/Fail
Step 27 126dB & Equalization Pass/Fail
Step 27: |26dB Pass/Fail
Step 27; |30db Pass/Fai
Step 27: |30dB & Equalization Pass/Fail
3-42 34.368Mb/s (EJ)
Step 28: |20dB Pass/Fail
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Table 6 Performance Test Record continued
Page [Test Description Result
No. Min Actual Max
Step 28: |20dB & Equalization Pass/Fail
Step 28. |26dB & Equalization Pass/Fail
Step 28 |26dB Pass/Fail
3-42 139.264Mb/s (E3)
Step 29: [20dB Pass/Fail
Step 29: |20dB & Equalization Pass/Fail
Step 29:  |26dB & Equalization Pass/Fail
Step 29: |26dB Pass/Fail
3-43 1.544Mb/s (DS1)
Step 30: |20dB Pass/Fail
Step 301  |20dB & Equalization Pass/Fail
Step 30: |26dB & Equalization Pass/Fail
Step 30: |26dB Pass/Fail
Step 30:  |30db Pass/Fail
Step 30: |30dB & Equalization Pass/Fail
3-43 44.736Mb/s (E3)
Step 31:  |20dB Pass/Fail
Step 31! |20dB & Equalization Pass/Fail
Step 31:  126dB & Equalization Pass/Fail
Step 31. |26dB Pass/Fail
3-44 |External Mux/Demux
Step 9: 2 Mb/s Bit & Code EC Pass/Fail
Step 10: |2 Mb/s Bit Error Add Pass/Fail
Step 15:  [+ve Mask 2 Mb/s
Step 16:  i+ve Amp 2 Mb/s 2,133 V pk 2.607 V pk
Step 20  |-ve Mask 2 Mb/s Pass/Fail
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Table 6 Performance Test Record continued

Page |Test Description Result

No. Min Actual Max
Step 21:  [-ve Amp 2Mb/s 2133V pk 2.607 V pk
Step 1: DS-1 Bit & Code EC Pass/Fail
Step 1: DS-1 Bit Error Add Pass/Fail
Step 6: +ve Pulse Mask DS-t Pass/Fail
Step 7: +ve Pulse Amp DS-1 |1.886 V pk 2.844 V
Step 11 -ve Pulse Mask DS-1 Pass/Fail
Step 12:  |-ve Pulse Amp DS-1 |1.896 V pk 2.844 V pk

3-54  |PDH Frequency
Measurement and
Looped Clock
Step 8: 2Mb/s frequency 2.047991 MHz 2.048009 MHz
Step 9: Oftset (0 ppm) -4.5 ppm +4.5 ppm
Step 10:  [Frequency+100 ppm |2.048194 MHz 2.048214 MHz
Step 11:.  |Offset +100 ppm +85.5 ppm +104.5 ppm
Step 12:  [Frequency-100 ppm [2.047786 MHz 2.0478086 MHz
Step 13:  |Offset -100 ppm -95.5 ppm -104.5 ppm
Step 13:  |Freguency Counter Pass/Fail
Step 14:  |8Mb/s O ppm -4.5 ppm +4.5 ppm
Step 14:  (8Mb/s -100 ppm -95.5 ppm -104.5 ppm
Step 14:  |8Mb/s +100 ppm +95.5 ppm +104.5 ppm
Step 14: |34 Mb/s 0 ppm -4.5 ppm +4.5 ppm
Step 14: 134 Mb/s -100 ppm -95.5 ppm -104.5 ppm
Step 14: 134 Mb/s +100 ppm +95.5 ppm +104.5 ppm
Step 14: |40 Mb/s Q@ ppm -4.5 ppm +4.5 ppm
Step 14  [140Mb/s -100 ppm  |-95.5 ppm -104.5 ppm
Step 14: (140 Mb/s +100 ppm  |+95.5 ppm +104.5 ppm
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Table 6 Performance Test Record continued
Page |[Test Description Result
No. Min Actual Max
Step 14:  [|1.544Mb/s O ppm -4.5 ppm +4.5 ppm
Step 14.  |1.544Mb/s -100 ppm |-95.5 ppm -104.5 ppm
Step 14:  [1.544Mb/s +100 pprm |+95.5 ppm +104.5 ppm
Step 14:  |44.736Mb/s 0 ppm -4.5 ppm +4.5 ppm
Step 14:  |44.736Mb/s -100 ppm |-95.5 ppm -104.5 ppm
Step 14.  |44.736Mb/s+100 ppm [+95.5 ppm +104.5 ppm
3-58  |SDH/SONET Transmitter
Clock Accuracy
Step 4 Frequency 51.838670 MHz 51.840230 MHz
3-58 |External MTS Clock
Step 7: 2Mb/s Clock Pass/Fail
Step 9: Ref Clock Out Pass/Fail
Step 16:  |2Mb/s Data Pass/Fail
Step 21:  [2Mb/s Data Balanced Pass/Fail
Step 25 |Rx Data Clock Loss Pass/Fail
Step 28: |RAx Data Clock Gain Pass/Fail
Step 30: |10 MMz Clock Loss Pass/Fail
Step 33; |10OMHz Clock Gain Pass/Fail
Step 35: |BITS Clock Loss Pass/Fail
Step 38; [BITS Clock Gain Pass/Fail
Step 41:  |64kb/s Clock Loss Pass/Fail
Step 42.  |64kb/s Clock Gain Pass/Fail
3-64 |SDH/SONET Offsets
Step 5: Clock Loss Pass/Fail
Step 10:  |Oppm 51.84MHz
Step 11:  |-899ppm 51.7882108MHz 51.7862129MHz
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Table 6 Performance Test Record continued
Page [Test Description Resuit
No. Min Actual Max
Step 11:  |-100ppm 51.8348149MHz 51.8348171MHz
Step 11: |-66ppm 51.8365464MHz 51.8365485MHz
Step it1;  |+33ppm 51.8417252MHz 51.8417273MHz
Step 11:  |+100ppm 51.8451829MHz 51.8451851MHz
Step 11:  [+99Sppm 51.8917871MHz 51.8917892MHz
3-66 STM-0/STS-1 Transmitter
Output Waveshape
Step 6: +ve Pulse Pass/Fall
Step 7: +ve Pulse Amp Pass/Fail
Step 11.  |-ve Pulse Pass/Fail
Step 12 |-ve Pulse Amp Pass/Fail
Step 13 |High amplitude Pass/Fail
Step 14:  |Low Amplitude Pass/Fail
3-70  |STM-1/STS-3 Transmitter
Output Waveshape
Step 8: All 1's Pulse Pass/Fail
Step 9: Pulse Amp 450 mV pk 550 mV pk
Step 13 |All 0's Pulse Pass/Fail
Step 14:  |Pulse Amp 450 mV pk 550 mV pk
3-75  |SDH/SONET Receiver
Equalization
Step 5: STM-0/STSA1 Pass/Fail
Step 10:  [STM-1/STS-3 Pass/Fail
3-78 SDH/SONET Receiver
Monitor Levels
STM-0/STS-1
Step 5: 20dB Pass/Fail
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Performance Test Record

Table 6 Performance Test Record continued
Page |Test Description Resuit
No. Min Actual Max
Step 9 20dB + Equalization Pass/Fail
Step 14:  |26dB + Equalization Pass/Fail
Step 18: [26dB Pass/Fail
STM-1/STS-3
Step 20: |20dB Pass/Fail
Step 20:  120dB + Egualization Pass/Fail
Step 20: | 26dB + Egualization Pass/Fail
Step 20: |26dB Pass/Fail
3-82 |Muttirate Optical Interface
Power 1310nm
Step & STM-0/0C-1 0 dBm +3 dBm
Step 8: STM-1/0C-3 0 dBm +3 dBm
Step 10:  |STM-4/0C-12 0 dBm +3 dBm
Step 12:  |STM-16/0C-48 0dBm +3 dBm
Sensitivity 1310nm
Step 22! [STM-0/0C-1 Pass/Fail
Step 23: |STM-1/0C-3 Pass/Falil
Step 24. [STM-4/0C-12 Pass/Fail
Step 25:  |STM-16/0C-48 Pass/Fail
PMP input
Step 35. |\S5TM-0/0C-1 Pass/Fail
Step 38  |STM-1/0C-3 Pass/Fail
Step 41:  |STM-4/0C-12 Pass/Fail
Power 1550nm
Step 42:  [STM-0/OC-1 0dBm +3 dBm
Step 42: [STM-1/0OC-3 0 dBm +3 dBm
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Table 6 Performance Test Record continued

Page |Test Description Result

No. Min Actual Max
Step 42:  |STM-4/0C-12 0 dBm +3 dBm
Step 42: [STM-16/0C-48 0 dBm +3dBm

Sensftivity 1550nm
Step 43.  [STM-0/0C-1 Pass/Fail
Step 43:  |STM-1/0C-3 Pass/Fail
Step 43, |STM-4/0C-12 Pass/Fail
Step 43:  |STM-18/0C-48 Pass/Fail
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Performance Tests
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Jitter Performance Test Record (options 204, 205 & 206)

Hewlett-Packard Model 37718A 2.5 Gb/s Multirate Communications
Performance Analyzer (Jitter options only)

Location: Serial No.:
Tested by: Options:
Temperature: Certified by:
Humidity: Date:
Table 7 Performance Test Record
Page |Test Description Result
No. Min Actual Max
3-89 |PDH Tx/Rx Jitter Amplitude
Accuracy
Step 8 AIS LED On Pass/Fail
Step 12  |2048 kHz - Tx 0.69 Ul 0.83
Step 12 2048 kHz - RAx 0.711 Ul 0.829 Ul
Step 12 (8448 kHz - Tx 0.69 Ul 0.83 UI
Step 12 8448 kHz - Rx 0.706 Ul 0.834 Ul
Step 12 34368 kHz - Tx 0.69 Ul 0.83 Ul
Step 12 |34388 kHz - Rx 0.706 Ul 0.834 Ul
Step 12 139264 kHz - Tx 0.68 Ul 0.84 Ul
Step 12 139264 kHz - Rx 0.706 Ul 0.834 Ul
Step 19 |AISLED On Pass/Fail
Step 22 2048 kHz - Null 1.8 Ul [Tx 1.5 UI Tx 2.0 Ul
2048 kHz - Null 1.8 U |Rx 1.587 Ul RAx 1.933 UI
2048 kHz - Null 4.8 Ul [Tx 4.4 Ul Tx 5.1 Ul
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Performance Tests
Jitter Performance Test Record (options 204, 205 & 206)

Performance Test Record continued
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Page |Test Description Result
No. Min Actual Max
Step 22 2048 kHz - Null 4.8 Ul |Rx 4.377 U1 Rx 5.143 Ul
2048 kHz - Null 8.8 Ul |Tx 8.2 UI Tx 9.3 Ul
2048 kHz - Null 8.8 Ui |Rx 8.097 Ul Rx 9.423 UI
8448 kHz - Null 1.8 Ul [Tx 1.5 Ul Tx 2.0 Ul
8448 kHz - Null 1.8 Ul |Rx 1.587 Ul RAx 1.933 Ul
8448 kHz - Null 5.8 Ul [Tx 5.3 Ui Tx 6.2 Ui
8448 kHz - Null 5.8 Ul |Rx 5.307 UI Ax 6.213 Ul
8448 kHz - Null 8.8 Ul |Tx 8.2 Ui Tx 9.3 UJ
8448 kHz - Null 8.8 Ul |Rx 8.097 U} Rx 9.423 UI
34368 kHz-Null 2.8 Ul |Tx 2.5 Ui Tx 3.0 Ul
34368 kHz-Null 2.8 Ul |Rx 2.517 Ul Rx3.003 Ul
34368 kHz-Null 6.8 Ul (Tx 6.2 Ul Tx 7.3 Ul
34368 kHz-Null 6.8 Ul |Rx 6.237 Ul Rx 7.283 Ul
34368 kHz-Null 8.8 Ul [Tx 8.2 Ui Tx 9.3 Ul
34368 kHz-Null 8.8 Ul |Rx 8.097 Ul Rx 9.423 Ul
139264 kHz Null 3.8 [Tx 3.3 Ui Tx 4.2 Ul
139264 kHz Nuli 3.8 |RAx 3.447 U| Rx 4.073 UI
135264 kHz Null 7.8 |[Tx 7.1 Ui Tx 8.4 Ul
139264 kHz Null 7.8 |RAx 7.167 Ui Rx 8.353 Ul
139264 kHz Null 8.8 |Tx 8.1 Ul Tx 5.4 Ul
139264 kHz Null 8.8 [Rx 8.097 Ul Rx 9.423 Ul
PDH Demod Output Amp.
3-98 Step 9 Demod Output Amp. |707 mV p-p 833 mV p-p
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Table 7 Performance Test Record continued
Page (Test Description Result
No. Min Actual Max
3-101  [SDH Tx/Rx Jitter Amplitude
Accuracy
STM1 Electrical
Step 8 No SDH result errors Pass/Fail
Step 8 Jitter result <0.050 Ul p-p
Step 9: Jitter result <0.050 Ul p-p
Step 14:  [No SDH errors Pass/Fail
Step 15: [Tx Jitter results 0.08 Ul pp C.14 Ul p-p
Rx Jitter resuits 0.043 Ul p-p 0.157 Ul p-p
Step 19 |No SDH errors Pass/Fail
Step 20 |Tx results 0.06 Ul p-p 0.14 Ul p-p
RAx Jitter results 0.042 Ul p-p 0.158 Ul p-p
Step 24  |No SDH errors Pass/Fail
Step 25  [Tx Jiter rasults 0.82U1 p-p 1.00 Ul p-p
Rx Jitter results 0.796 Ul p-p 1.024 Ul p-p
Step 30 [No SDH errors Pass/Fail
Step 31 Tx Jitter results 3.30 Ul p-p 3.74 Ul p-p
Rx Jitter Results 3.204 Ul p-p 3.836 Ul p-p
Step 35 No SDH errors Pass/Fail
Step 36  |Tx Jitter results 710Ul p-p 7.94 Ul p-p
Rx Jitter results 6.756 Ul p-p 8.164 Ul p-p
Step 41 No SDH errors Pass/Fail
Step 42  |Tx Jitter result 30.82 Ul p-p 35.18 Ul p-p
Rx Jitter resuit 28.350 Ul p-p 37.650 Ul p-p
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Performance Tests
Jitter Performance Test Record {options 204, 205 & 206)

Performance Test Record continued
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Page |[Test Description Result
No. Min Actual Max
3-114 |STM1 Optlical
Step 47  |Optical Power dBm  |N/A N/AS
Step 48  |step B No SDH errors Pass/Fail
step 8 Rx resuit N/A 0.050 Ul p-p
step 9 Rx result N/A 0.050 Ut p-p
Step 48  istep 13-15 Tx result |0.15 Ul p-p 0.25 Ul p-p
slep 13-15 Rx result  0.136 Ul p-p 0.264 Ul p-p
step 14 No SDH Pass/Fail
errors
step 18-20 Tx resull [0.15 Ul p-p 0.25 Ul p-p
step 18-20 Rx result  |0.134 Ul p-p 0.266 Ul p-p
step 19 No SDH Pass/Fail
arrors
step 22-25 Tx result  [0.82Ul p-p 1.00Ul p-p
step 22-25 Rx result  [0.796 Ul p-p 1.024 Ul p-p
step 24 No SDH Pass/Fail
arrors
step 27-31 Tx result  |3.30 Ul p-p 3.74 Ul p-p
step 27-31 Rx resuit  |3.174 Ul p-p 3.866 Ul p-p
step 30 No SDH Pass/Fail
errors
step 33-37 Tx result |7.10 Ui p-p 7.94 Ul p-p
step 33-37 Rx result |6.756 Ul p-p 8.164 U p-p
step 35 No SDH Pass/Fail
errors
step 39-43 Tx result  [30.82 Ul p-p 35.18 Ul p-p
step 39-43 Rx result  |28.350 Ul p-p 37.650 Ul p-p
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Table 7 Performance Test Record continued

Page |Test Description Result

No. Min Actual Max
step 41 No SDH Pasa/Fail
errors

3-115 |STM 4 Optical

Step 49 |Optical Power dBm  |N/A N/A

step 8 No SDH errors Pass/Fail
step 8 Rx result N/A 0.070 Ul p-p
step 9 Rx result N/A 0.070 Ul p-p
step 13-15 Tx result 0.15 Ul p-p 0.25 Ul p-p
step 13-15 Rx result 10.118 Ul p-p 0.284 Ul p-p
step 14 No SDH Pass/Fail
errors
step 18-20 Tx result [0.15 Ul p-p 0.25 Ul pp
step 18-20 Rx result [0.111 Ul p-p 0.291 Ul p-p
siep 19 No SDH Pass/Fail
errors
step 22-25 Tx result  ,0.82 Ul p-p 1.00 Ul p-p
step 22-25 RAx result |0.776 Ul p-p 1.044 Ul p-p
step 24 No SDH Pass/Fail
errors
step 27-31 Tx result (3.30 Ul p-p 3.74 Ul p-p
step 27-31 Rx result [3.174 U] p-p 3.866 Ul p-p
step 30 No SDH Pass/Fail
errors
step 33-37 Tx result {10.90 Ui p-p 12,14 Ul p-p
step 33-37 Rx resuit  (10.401 Ul p-p 12.426 Ul p-p
step 35 No SDH Pass/Fail

errors
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Jitter Performance Test Record (options 204, 205 & 206)

Performance Test Record continued
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Page |Test Description Resuit

No. Min Actual Max
step 39-43 Tx result  |124.37 Ul p-p 139.63 Ul p-p

Step 49  |step 39-43 Rx result (113.40 Ul p-p 150.60 Ul p-p

step 41 No SDH Pass/Fail
errors

3-116 |STM 16 Optical

Step 50  |[Optical Power dBm  |N/A N/A
step 8 No SDH errors Pass/Fail
step 8 Rx result N/A 0.070 Ul p-p
step 9 Ax resuit N/A 0.070 Ul p-p
step 13-15 Tx result  [0.14 Ul p-p 0.26 Ul p-p
step 13-15 Rx result 10.114 Ul p-p 0.286 Ui p-p
step 14 No SDH Pass/Fail
errors
step 18-20 Tx result  (0.13 Ul p-p 0.27 Ul p-p
step 18-20 RAx result [0.100 Ul p-p 0.300 Ul p-p
step 19 No SDH Pass/Fail
errors
step 22-25 Tx result  (0.81 Ul p-p 1.01 Ul p-p
step 22-25 Ax result 10.795 Ul p-p 1.026 Ul p-p
step 24 No SDH Pass/Fail
errors
step 27-31 Tx result  (3.22 Ul p-p 3.75 Ul p-p
step 27-31 Rx result  |3.124 Ul p-p 3.916 Ul p-p
step 30 No SDH Pass/Fall
errors
step 33-37 Tx result  18.99 Ui p-p 10.05 Ul p-p
step 33-37 Rx result  |8.53 Ul p-p 10.34 Ul p-p
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Performance Tests
Jitter Performance Test Record (options 204, 205 & 2086)

Performance Test Record continued
Page |Test Description Result
No. Min Actual Max
step 35 No SDH Pass/Fail
errors
step 39-43 Tx result {499.60 Ul p-p §56.40 Ul p-p
step 35-43 Rx result |451.60 Ul p-p 604.40 Ul p-p
step 41 No SDH Pass/Fail
errors
3-116 Step 51 |STM-1 Optical
step 8 Rx result N/A 0.050 Ul p-p
step 8 No SDH errors Pass/Fail
step 9 Rx result N/A 0.050 Ul p-p
3-116 |Step 51 [STM-4 Optical
step 8 Rx resuil N/A 0.070 Ul p-p
step 8 No SDH errors Pass/Fail
step 9 Ax result N/A 0.070 Ul p-p
3-116 [Step51 STM-16 Optical
step 8 Rx result N/A, 0.070 Ul p-p
step 9 Ax result N/A 0.070 Ul p-p
step 8 No SDH errors Pass/Fail
SDH Ext. Jitter Generation/
Demod Qutput
3-117 |Step 9 Input Tx mod. 364mV p-p 546 mV p-p
Step 10 |Demod O/P Amp 756 mV p-p 1.075 V p-p
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ETSIVANSI Converslon and Equivalent Terms

Terms

This section contains Tables of ETSI Terms with their ANSI equivalents and current

terms with their equivalent earlier terms.

ETSI/ANSI Conversion and Equivalent Terms

Introduction

The terminology used on the instrument display can be ETSI (SDH) or ANSI

(SONET) terminology. Refer to the table given in this chapler for an explanation of

cquivalent SDH/SONET terms.

ETSI: European Telecommunications Standards Institute.

ANSI: American National Standards Institute.

Tabte 1 ETSI / ANSI Terminology
ETSI Term ANSI Term
AU-3 STS-1 SPE + H1, H2, H3

AU-4

BIP {Bit Interleaved parity)
High Order Path (HP/HO)

I-n Intra Office, (n=STM-n level)
L-n.1 or L-n.2 loeng haul

Low Order Path {LF/LO)
LP-REI

M.S.P

S8TS-3¢ SPE + H1, H2, H3
CV {Code Violation)

8TS Path

Intermediate Reach (IR)
LR long reach

VT Path

REI-V

APS
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Table 1

ETSI/ ANSI Terminology , continued

ETSI Term

ANSI Term

Multiplexer Section {MS)
Multiplexer Section Protection
MS-AIS

MS-BIP

MS-DCC

MS-REI

MS-RDI

Multiplexer Section Overhead
Network Node Interface

OOF

Path AIS / AU-AIS

Path REI / HP REI

Path FERF / HP RDI

Path IEC / AU-IEC

Path Overhead

Regenerator

Regenerator Section (RS)
Regenerater Section Overhead
Remote Alarm Indicator
RS-DCC

Section Overhead (SOH)
S-n.1 or §-n.2 short haul

SCH

Line

Automatic Protection Switching
Line AIS / AlS-L

Line CV/CV-L

Line DCC/ DCC-L

Line FEBE / REI-L

Line FERF / RDI-L

Line Overhead

Line Interface

SEF (severely errored frame defect)
AlIS-P

REI-P

RDI-P

IEC-P

Path Overhead

Repeater

Section

Section Overhead

RAI

Section DCC (DCC-S)
Transpart Overhead (TOH)
Short Reach (SR)

TOH
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ETSIANSI Conversion and Equivalent Terms

Table 1 ETSI / ANSI Terminology , continued
ETSI Term ANSI Term
STM-m OC-n/STS-n (where m=n+3form21
STM-C STS-1
STM-1 OC3c/STS-3¢c
STM-4 0C-12/ 8TS-12
STM-16 OC-48/STS-48

Tributary Unit (TU)
TU

TU-11

TU-12

TU-2

TU-3

TU BIP

TU RDI/ LP-RDI
TUG

TUGZ

TUG3

TU multiframe
TU PATH AIS
VC

VC4

Virtual Container (VC)

Virtual Tributary (VT)
VT

VT 1.5

VT 2

VT 6

NONE

VT BIP (CV-V)

RDI-V

VT Group

VT Group {12 columns)
VT Group {86 columns)
VT superframe

VT AIS (AIS-V)

SPE

STS3C SPE

Synchronous Payload Envelope (SPE)

NOTE: VC is an ETSI abbreviation for Virtual Container and an ETSI / ANSI
abbreviation for (ATM) Virtual Channel. The context of VC must therefore be taken
into account when converting between standards.
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Self Test Overview

Self Tests

This section gives a overview of the Self Tests and their function.

Note - For SONET only option instruments, HP 37719A the equivalent SONET rate
is uscd in SDH subtests.

There are several Self Test selections, Some providing overall functional tests and
others provide specific measurement hardware/functions tests.

OVERALL FUNCTION SELF TESTS
Confidence Test (tesl time - < 5§ minutes depending on options)

Provides a quick verification of the main instrument functions using cxternal Back
1o Back loopback of the instrument Transmit/Receive sections. See¢ Table below for
& list of the subtests and Figure 5-1 for the external loopback cabling required for
this test. Use this test to provide a quick operational verification.

Subtest Test Function

OPT 010 PDH 140Mb/s Structured 6dkb/s
OPT 010 PDH 2¥b/s 120 ohm balanced
OPT 011 PDH 34Mb/s Structured 64kb/s
OPT 011 PDH DS1, D4 Structured 64kb/s
SDH, STM-0c Test

SDH, STM-0¢ Test

SDH, STM-1e Test

SDH, STM-10 Test

SDH, STM-40 Test

10 SDH, STM-160o Test

11 OPT 2xx Jitter Test, PDH 34Mb/s

12 OPT 2xx Jitter Test, SDH 622Mb/s

b W N =

o9 A SN n
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All Tests (test time - up to 1 Hour depending on options)

This provides an extensive Back to Back verification test of the instrument
operation. The test uses much of the specific function tests, performing the
appropriate subtest depending on options fitted. Test are run as follows.

CPU test

CONFIDENCE test

PDH test

BER test (Note does not perform DCC port test)
JITTER test

Sce Tubles for cach of these tests for a list of the subtests and Figure 5-1for the
loopback cabling required for this test. Note a Formatted floppy disk is required as
the CPU test 1s fun as part of All Tests selection.

Use this test to provide a comprehensive operational verification.

SPECIFIC MEASUREMENT HARDWARE/FUNCTION TESTS
CPU Tests (test time - approximately 2 minutes)

Provides a guick test of the Main and Front Pancl processors. No extemal cabling is
required, but formatted floppy disk must be installed,

Subtest Test Function

1 Flash ROM CRC checks

2 Ram Test

3.7 Not used

8 In-Lid Printer present check, (if option 602 fitted)
9 Not used

10 Floppy disk write/read

11 Nol used

12-16 Front Panel processor checks

5-2
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PDH Test (test time- approximately 20 minutes)

Provides comprehensive test of the PDH Transmit/Receive sections, Note this test is
run as part of ALL TESTS. The Subtests used are dependent on PDH option.

Subtest Test Function

1.7 Line Code Tests (140/34/8/2 Mhz Unable 75 ohm)
8-9 Line Code Tests (2MHz Balanced 120 obm)
10-21 Frequency Offset (140/34/8/2Mhz)

22-36 Error Add/Detect (34/2Mhz)

37-44 Framing (140/2Mhiz)

45-53 Structured Payloads (140/34/8Mhz)

54-63 Patterns (140/34/8Mhz)

64 Drop/Insert (2Mhz)

65-72 Round Trip Delay {(64Kb/s)

73-82 Not used

83-86 Line Code Tests (DS3/DS1 Unable 75 ohm)
§7-88 Line Code Tests (DS1 Balanced 110 chm)
89-94 Frequency Offset (DS3/DS1)

95-112 Error Add/Detect (DS3/DS1)

113-120 Framing (DS3/DS1)

121-130 Structured Payloads (DS3/DS1)

134-140 Patterns (DS3/DS1)

141 Drop/Insert (DS1)

142-145 Round Trip Delay (56Kb/s)

5-3
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BER Test (test time- approximately 20 minutes)

Thesc tests perform cxtensive test of the SDH/SONET Electrical and Optical
Transmit/Receive sections. Note this test is run as part of ALL TESTS with the
cxception of Subtest 83, DCC port Lest.

Subtest Test Function

1 STM-16 MUX/DEMUX Internal Loopback
2-4 STM-0e Pulse Shape

5-8 Basic STM-0o0 Tx/Rx Test

7-8 Basic STM-le Tx/Rx Test

9-10 Basic STM-1o Tx/Rx Test

11-12 Basic STM-d4o0 Tx/Rx Test

13-14 Basic STM-160 Tx/Rx Test

15-17 STM-4o Frequency Measurement

18 STM-160 Frequency Measurement

19-20 Clock Reference Source

21-22 Optical Power Measurement

23 Overhead Byte Defaults [part 1]

24 Overhead Byte Defaults [part 2]

25 STM160 JO Path Trace Message

26 J1 Path Trace Message

27 J2 Path Trace Message

28-35 SDH Error Add[RATE]/Detection

36-44 SDH Single Error Add/Detection

45 STM-160 Entire Frame Error Add/Detect
46 AlA2 Frame Error Add

47-49 PDH Payload Error Add[RATE]/Detection
50-52 PDH Payload Single Error Add/Detection
53-67 Alarm Generation/Detection

68-69 OOF Alarm Generation/Detection

5-4
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70
71
72
73
74-75
76-77
78-79
80-81
B2

B4-87
88-89

TU-3/TU12 Mixed Payload Test
TU-12/TU-3 Mixed Payload Test
TU-3/TU-11 Mixed Payload Tests
TU-11/TU-3 Mixed Payload Tests
AU New Pointer Test

AU Frequency Offset Pointer Moves
TU Frequency Pointer Moves
STM-160 140Mb/s Payload VC Offset Test
TU-3 Background Pattern Test

DCC Port Test

Stress Test

Service Disruption Test
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JITTER Test (test time- approximately 20 minutes)

These tests apply to HP 37718A option 204, 205, 206 only. Provides extensive tests
of the PDH/SDH Tx/Rx Jitler sections. Note this test is run as part of ALL TESTS.

Subtest Test Function

1-50 Jitter Receiver Internal Loopback tests
51-100 Not used

101 STM-16 Optical Power Check
102 Not used

103-108 2Mb/s Tx/Rx Jitter Tests
109-114 8Mb/s Tx/Rx Jitter Tests
115-120 34Mb/s Tx/Rx Jitter Tests
121-126 140Mb/s Tx/Rx Jitter Tests
127-150 Not vsed

151-156 STM1e Tx/Rx Jitter Tests
157-162 STMIlo Tx/Rx Jitter Tests
163-168 STM-4 Tx/Rx Jitter Tests
169-174 STM-16 Tx/Rx Jitter Tests
175-177 Wander Tests

178 Transfer Test 155 Electrical
179 Transfer Test STM-16

LONG GATING test (test time- approximately 6 Hours)

This test performs an extended gating check of cach SDH/SONET Optical rate to
confirm error free operation. Test time at each rate is sufficient to ensure that the
error ratio is less than |in 10412, The test does NOT form part of ALL TESTS.

Subtest Test Function

1 Tx/Rx STM-00 with Bulk 2~23 Payload
2 Tx/Rx STM-1o0 with Bulk 223 Payload
3 Tx/Rx STM-40 with Bulk 2223 Payload
4 Tx/Rx STM-160 with Bulk 223 Payload

3-6
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LOOPBACKS REQUIRED BY TEST
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SELF TEST ERRORS

The Tests will halt if & Self Test Ervor is detected. A message indicating the test
point being run and error detected is displayed, Check all loopback connections and
re-run the test. If the problem persists and contact your local HP Service Office or
representalive. Tests should only performed in a stable ambient cnvironment where
the instrument will not be disturbed during test.

The Sclf Test Error code numbering uses the following numeric format.

First Number indicates the Test being run.

CPU Ixxx

CONFIDENCE, 2xxx

PDH 3xxx (for Subtests < 100), 18xxx (for Subtests 100+)
BER 4xxx

JITTER Sxxx (for Subtests<100, 20xxx (for Subtests 100+)

LONG GATING 6xxx
Note ALL TESTS uscs the number from the tests it calis.
The next digits indicate the Subtest, c.g. 415x, is Subtest 15 of Test 4 (BER).
{where subtests are >99 the numberning restarts)
The last digit indicates the error type. In general these are -
1 = Loss of Signal
2 = specific for subtest
3 = test result oo low
4 = test result 100 high
5 = loss of frame sync
6 = loss of pointer sync
7 = loss of paticrn sync

The error codes are accompanied by appropriate error messages.
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Option Structure/Module
Configuration

Option Structure/Module Configuration

This section gives a overview of the HP 37718/9A Multirate SDH/SONET 2.5 Gb/s
Option structures and Module configurations.

SDH/SONET Operation Interface Options

HP 37718A Option 001 - SDH version

HP 37718A Option 002 - SDH/SONET version

HP 37719A SONET only

PDH/Dsn Options

HP 37718A Option 010 - PDH rates 2/8/34/140Mb/s

HP 37718/9A Option 011 - Dsn/PDH rates DS1/DS3/E1/E3
SDH/SONET 2.5Gb/s Multirate BER Options

HP 37718/9A Option 104 - 1310nm Optical TX

HP 37718/9A Option 105 - 1550nm Optical TX

HP 37718/9A Option 106 - 1313/1550nm Optical TX

SDH/PDH Multirate BER + Jitter Options

HP 37718A Option 204 - 1310nm Optical TX
HP 37718A Option 205 - 1550nm Optical TX
HP 37718A Option 206 - 1313/1550nm Optical TX

6-1
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37718A/19A Multirate BER configurations - Options 104/105/106

OPTICS ANAL | CLK [POH| PDH PROC PSU

or |or
0Sn | DSn

AP m
== m

TX | BX

/ 010 PDH 2187247140 rates
/ inot avadable on 377194)

L 01 DSa DSTIDS3IE1/ES
104 131Gnm

105 155nm
105 1310 + 1550nm

37718A Multirate BER + JITTER configurations - Options 204/205/206

OPTICS ANAL | CLK |POH |PDH |PDH | IIT PROC Pst
+ JIT |or ar
SOH {TX | DSn [DSn

JIT
TX
TX | BX [ RX
b St J

01G PDH 2i8,34/140 rates
011 08n DSHDSG:EHF_G 29X SUHFPDH JIT Rx
[ro jitter en DS1/0S3)

{  20a41300m

205 155nm

206 1310 « 1550rm
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1.AM REF IN, 2-7

2M RETIN, 2-7

S2/155 Mbis DATA DN, 2-7
52/155 Mbis DATA OUT, 2-7
G4k REF [N, 2-7

/\
Accesseries
Connection, 2-11
Allernative External MTS Clock, 3-64
Assislanee, 1-3
Auvstralian EMC Regulations
Compliance with, 1-10

C
Cabimet Cleasting, 1-8
Certification, 1-3
Cleaning, 1-8

Cabinet, 1-8

Optical Connectors, 1-8
CLOCK TRIGGER, 2-3
Compliance, Statement of, 1-10
Conpecting

Accessories, 2-11

ESD Precautions Necessary, 2-6

To the Network, 2-6

To the Power Supply, 2-4
Connectors

Elecirical Interface, 2-6

Optical interface, 2-9

D

DEMUX 2 Mb/s 75 ohm Connector, 2-7

DEMUX DS1 100 ohm Connector, 2-7

Dimensicas and Weight, 1-5

DS 100 ahm, 2Mbs 120 ohm 1IN Connec-
1w, 2-7

DS1 100 ohm, 2Mb{s 120 ohm QUT, 2-7

D83, 2Mbls, 34Mb4 75 chm IN Connec-

lor, 2-6
DS3, 2Mb/s, 34Mb/s 73 ohm OUT Con-
neclor, 2-6

E
Elecirical Interface Conneciors, 2-6
Electromagnetic Compatibility, 1-11
Electrostatic Discharge, 1-11

Environment

Opuerating, 2-2

Storage and Shipmen, 1-4
ESD Precautions

Fer the Service Engineer, 2-6, 2-14
Externad 2Mb/s Mux/Demux, 3-44
External MTS Clock, 3-59

F
Fuse Replacement, 2-3
Fuses, 2-3

H
HANDSET Connector, 2-11
Hewlen-Packard Interface Buy, 2-12
HP-IB, 2-12
Address Selecuon, 2-13
Connections, 2-13
[1P-1B Address, 2-13
IIP-IB Connection, 2-12

I

Inspection, initial, 2-1

Instruments Covered By Manual, 1-4
Internal SDH Transmitter Ciock, 3-58

J
Jitl. Amp. PDH Tx/Rx, 89
Jitt. Amp. SDH Tx/Rx, 101

L
Laser apertures

Location, 2-10
L1D Connector, 2-11
Lifting/Carrying the Instrument, 1-6
Location of Laser Apertures, 2:10

M

Mainienanee by the Operatar, 1-8
MUX 2 Mb/s 75 ohm Connector, 2-7
MUX Connector, 2-7

MUX DS1 100 obm Connector, 2-7

N
Nuise Declaration (German), 1-10

0
Operators Maintenance, 1-8

Optical Connector Cleaning, 1-8
OPTICAL IN Connecter, 2-10

Optical Imerface Connectors, 2-9
OPTICAL OUT Connecter, 2-10

P

PDH Frequeney Measurement and Looped
Ciock, 3-54, 3-57

PDH Receiver Equalization, 3-32, 3-75

PDH Tx/Rx Jit. Amp.. 89

Perfommance Test Record, 121, 131

Pawer Cord, 2-5

Power Requirements, 2-3

Power Supply Connection, 2-4

Precauiions

ESD when connecting, 2-6

Precautions for the Service Engineer, 2-14

Preparation for Use, 2-3

Printer  HP-IB, RS8232,
ONLY Conrccter, 2-11

PARALLEL

R

Ruecall Defaull Settings, 3-4

RECEIVER 2,3,34,140 IN, 2-6

Recommended Test Equipment, 3-5

REF OUT, 2-7

Remote Control HP-IB, RS232, 10 BASE
-T Conpecior, 2-11

Repuckaging, -4

Responsibilities of the Custonwer, 1-2

Restnicted Rights Legend, 1-3

S
Safety Information, -6
Safety Precautions
For the Operater, 1-6
For the Service Engincer, 2-14
Safety Symbols, 1-7
SDH Freguency Offsers, 3-64, 3-65
SDH Tx/Rx Jitr. Amp.. 101
Self Test, 3-5
Senal Number Plae, 1-4
Shipping Container Inspection, 2-1
SPDH Receiver Monitor Levels, 3-39, 3-
78
Statement of Compliance, 1-10
STM-1 Transmitter Quiput Waveshiape, 3-
66, 3-70
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Index

STM-1/5TM-4 Opuical Interface, 3-82
Storage and Shipment, 1-4
Symbals, Safery, 1-7

T
TRANSMIT 2,8,34,140 OUT. 2-6

v
YGA Connector, 2-11
“F

warning symbaols, 2-10
Warranty, 1-1

Weirht and Dimensions, 1-5
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Hewlett-Packard Sales and Service Offices

The following information was correct at the time of printing. If you have difficulty ontacting an HP office,

en up-to-date list of contacts is available through the HP Website at URL

http:/www.tmo.hp.com/tmo/index. html.

Austrailia/New Zealand
Australia:

Hewlett-Packard Australia Ltd.
31-41 Joseph Street

PO Box 221

Blackburn, Victoria 3130
Phone Number: 1-800-629-485
Fux:(61-3) 92720749

China:

China Hewlett-Packard Co. Ltd.

HP Building

No. 2, dong San Huan Nan Lu

Chao Yang Diatrict

Beijing 100022, PRC

Phone Number: (86-10) 6564-3888, 800-810-0189
Fax: (86-10) 6566-8250

India:

Hewlett-Packerd India

Telesales Engineer

Test & Measurcment

Chandiwala Esatate, Kalkaji

New Delhi -110019

E-mail HPI Test & Measurement Telerales
Phone Number: (91/11)6906 156 /6826262
or 6826000 ext. 6156

Fax: (91/11)6826027

Korea, Republic of:
Hewlett-Packard Korea Ltd.
25-12, Yoido-dong
Youngdeungpo-ku
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Seoul, 150-010
Phone Number: (82-2) 769-0800
Fux: (82-2) 786-1083

Malaysia:

Hewlett-Packard Sales (M) Sdn Bhd
HP DIRECT Test and Measurement
Ground Floor, Wisma Cyclecarn
288, Julan Raja Laut

50350 Kuala Lumpur

Maleysia

Phone Number: 1-800-88-8848
(6-03) 291-0213

Fax: (6-03) 298-9157

E-Mail Address: hp-direct_my&hp.com

New Zealand:

Hewlett-Packard (New Zealand) Ltd.
186-190 Willia Street

PO Box 9443

Wellington

Phone Number: 0800-738-378

Fax: 64-4-802-6861

Singapore;

Hewlett-Packard Singapore (Sples) Pte Ltd.
450 Alexandra Read

Singapore 119960

Phone Number: 1800 3758100

Fax: (65) 275-9841

E-Mail Address: hpdirect_sgp&hp.com



Hewlett-Packard Sales and Service Offices (continued)

Taiwan:

Hewlett-Packard Taiwan Lid.
Hewlett-Packard Building

8/F No. 337 Fu-Hsing North Road

Taipei, 105

Phone Number: 080-212-635

Fax: (886-2) 2718-9B60

HP DIRECT Basic Tools toll free: 0800478686,

Thailand:

Hewlett-Packard (Thailand) Ltd.
23rd-25th flvor Vibulthani Tower 2
3199 Rama IV Read

Klong Toey, Bangkok 10110

Phone Number: 661-3999, (088) 225-802

Europe

Austria:

Hewlett-Packard GmbI

HP DIRECT Usterreich
Herrenberper Str. 110-140
D-71034 Boblingen

Deutschland

aus Usterreich

Phone Number: (01) 25000-7171
Fax: (01) 25000-7172

E-Mail Address: Messtechnik_vertrieb@hp.com

Belgium:

Hewlett-Packard Belgium SANV
Test & Measurcment

Boulevard de la Woluwe 100-102
B-1200 Brussels

Phone Number: (32/2) 778 3417
Fax:(32/2) 778 3414

Czech Republic;

T&» DIRECT, s.r.o.

Technicka 2

166 27 Praha 6

Phone Number: 420/22435 5808
Fax: 420/2/2435 5809

Denmark:

Hewlett-Packard A/S

T&M Direct

Kongevejen 25

3460 Birkerod

Phone Number: 45 99-15-15

Fax: 45 82-06-30

E-Muil Address: test_measurement€hp.dk

Finland:
Hewlett-Packard Oy
Piispankalliontic 17
02200 ESPOO
Finland

P.Q. Box Addrcss:

P.O. Box 68

02201 ESPOO

Finland

Phone Number: 358-8-8372 2100

Fax: 358-9-8872 2923

E-Mail Addreas: tmodirect@finland hp.com
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Hewlett-Packard Sales and Service Offices (continued)

France:

Hewlett-Packard France

HP DIRECT

Test et Mesure

Z.A. de Courtaboeuf

1, Avenue du Canada

91947 Les Ulis Cedex

Phone Number: 01 6929 41 14
Fuax: 01 69 82 6509

Germany:

Hewlett-Packard GmbH

HP DIRECT

Herrenberper Str. 140

71034 Boblingen

Phone Number: (0180) 524-63 33

Fax: (0180) 524-63 36

E-Mail Address: Messtechnik_vertrieb@hp.com

{reece:

HP DIRECT

G-SYSTEMS

76, Ymittou Street

11634 Athens

Phone Number: 01 726 40 26
Fax: 01 726 40 20

Ireland:

Hewlett-Packard [reland Ltd.
HP DIRECT
Hewlett-Packard House
Stradbrock Road

Blackrock Co.

Dublin

Phone Number: 01 615 8222
Fax: 01 284 5134

Italy:

Hewlctt-Packard Italiana S.p.A.

HP DIRECT

Soluzioni di Misura ¢ Collaude

Via G. Di Vittorio, 9

20063 Cernusco o/N (MID)

Phone Number: 39 02 9212 2241
Fax: 39 02 9210 4069

E-Mail Addresa:
hpi_direct&hp-italy-gen3.om.hp.com

Netherlands:

Hewlett-Packard Nederland B.V.

HP T&M DIRECT

Startbaan 16

1187 XR Amstelveen

Phone Number: 020-547 6669

Fax: 020-347 7766

E-}Mail Address:
tmdept_hpnl€hp-netherlands-genl.om. hp.com

Norway:

Hewlett-Packard Norge &/8

T&M Direkte Drammenaveien 169
Posatboks 60 Skeeyen 0212 OSLO
Norway

Phone Number: +47 2273 5759
Fax: +47 2273 5619

E-Mail Addrcus:
test_measurement@norway.hp.com

Poland:

Malkom

Ul. Bodycha 18

02-495 Warszawa

Phone Number: 48-22-7230066
Contact: Beata Sniccikowska
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Hewlett-Packard Sales and Service Offices (continued)

Spain:

Hewlett-Packard Esparftola, S.A.
HP DIRECT

Ctra, N-V1, KA 16,500

28230 Las Rozas, Madrid
Phone Number: 34 91 631.13.23
Fax: 34 91 631.14.69

Sweden:

Hewlett-Pockard Sverige AB

HP Teat & Mataystemns kundeenter
Skalholtagatan 9

5-164 97 KISTA

Sweden

Phone Number: (08) 444 2277

Fax: (08) 444 2525

E-Mail Address:

test-measurcment@sweden . hp.eom

Switzerland:
Hewlett-Packard (Schweiz) AG
HP DIRECT Schweiz
Elcktronische Meftechnik

[n der Luberzen 29

8902 UrdarfiZurich

German speaking:

Phone Number: (01) 735 72 00
Fax: (01) 735 72 90

Fronch speaking:

Tel: (022) 7680 4361

Fax: (022) 780 4180

E-Mail Address: Messtechnik_vertricb@hp.com

United Kingdom:
Hewlett-Packard Ltd.
Test & Measurement

Cain Road
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Bracknell, Berkshire
RG12 1HN

Phone Number: 01344-366666
Fax: 01:344-362852

E-Mail Address: uktmo_salesGhp.com

Japan:

Hewlett-Packard Japan Ltd,
Measuremcent Assistance Center
9-1, Takakura-Cho, Hachioji-Shi
Tokyo, 192-8510

Phone Number: §1-426-56-7832

Additional phone number{s): 0120-421-346

Fax: 81-426-56-7843
Additional Fax; 0120-421-678

Latin America

Brozif:

Hewlett-Packard Brasil S.A.
Depto. Teate e Medicao

Alameda Rio Negroe, 750
06454-000-Alphaville-Baruer

Sao Paulo, Braril

Phone Number: (55-11) 7297-8600
Fax: (66-11) 72978171

Mexico:

Hewlett-Packard de Mexico, 5.A. de C. V.
Prolongacion Reforma No, 700

Col. Lomas de Santa Fe

01210 Mexico D

Phane Nurmber: (52-5) 258-4392

Fux: (52-5) 238-4301

HF DIRECT: 01 880 50648



Hewlett-Packard Sales and Service Offices (continued)

Middle Easl and Africa
Israel:

HP DIRECT

C.M.S. LTD.

11, Hashelosha St.

Tel-Aviv 67060

Phone Number: 03 53 80 377
Fax: 03 63 76 505

Hewlett-Packard

HP DIRECT

11, Hashlosha St.

Tel-Aviv 67060

Phone Number: 03 53 80 377
Fax: 03 53 76 505

South Africa:

Hewlett-Packard South Afriea (Pty.) Lid.

HP DIRECT

Private Bag

WENDYWOOD 2148

Phone Number: 27-11-806 1173
Fax: 27-11-806 1213

North America

Canada:

Hewlett-Packard (Canada) Ltd.
HP DIRECT

5150 Spectrum Way
Missidsauga, ON

L4W 0G1

Phone Number: 1-877-894-4414
Fax: 1-(905) 206-4700

Hewlett-Packard {Canada) Ltd.

Test & Measurement Business Centre

2670 Queensview Drive
Ottawa, Ontario K2B 8K1
Phone Number: 1-800-276-8661
Fax: 1-800-746-4866

United States:

For Technical Product Information
Hewlett-Packard Co.

Test & Measurement Call Center
9780 S. Meridian Blvd.

Englewood, CO 80112

Phone Number: (800) 452-4844

Fax: (303} 662-3726

For Quotation/Order Information:
Hewlett-Packard Co.

Test & Measurcment Business Center
9780 8. Meridian Blvd,

Englewoed, CO 80112

Phone Number: (800) 829-4444

[ax: (800) 829-4433

For Federal Government Orders:
Hewlett-Packard Co.

P.0O.Box 1487

Rockville, MD 20849-1487

Phone Number: (800) 468-8347

Fax: (800} 437-1085

California

Hewlett-Packard Co. (2451)
301 E. Evelyn Avenue
Mountain View, CA 94041
Phone Number: (800) 403-0801
Fax: (888) 857-8161
Hewlett-Packard Co. (24BR}
10090 Feothull Blvd.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Hewlett-Packard Sales and Service Offices (continued)

Roseville, CA 95747-7102
Phone Number: (800) 403-0801
Fax: (BB8) 857-8161

Colorado

Hewlett-Packard Co. (2452)

24 Inverness Place East
Englewood, CO 80112

Phone Number: (800} 403-0801
Fax:(888) 857-8161

New Jersey

Hewlett-Packard Co. (4401}
150 Green Pond Road
Rockaway, NJ 07866

Phone Numhber: (800) 403-0801
Fax: (888) 857-8161)

Texas

Hewlett-Packard Co, (3185)
930 E. Campbell Rond
Richardson, TX 76081

Phene Number: (800} 403-0801
Fax: (B68) B57-8161
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




