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Assembly-Level Service 
Guide 

This guide describes how to service the HP 53131A and HP 53132A 
Universal Counters, and the HP 53181A Frequency Counter. The 
information in this guide applies to instruments having the number 
prefix listed below, unless accompanied by a “Manual Updating Changes” 
package indicating otherwise. 

SERIAL PREFIX NUMBER: 3547 and above (HP 53131A) 
3547 and above (HP 531328) 
3548 ad above (HP 53181A) 

HP 53131A/132A/181A 
225 MHz Counter 



@Copyright Hewlett- 
Packard Company 1994, 
1995 

All Rights Reserved. 
Reproduction, adaptation, 
or translations without 
prior written permission is 
prohibited, except as 
allowed under the copyright 
laws. 

Printed: October 1995 

Printed in USA 

Manual part number 
53131-20023 

Certification 
and Warranty 

Certification 

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

Warranty 

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

For detailed warranty 
information, see back 
matter. 

Safety Considerations 

General 

This product and related 
documentation must be 
reviewed for familiarization 
with this safety markings 
and instructions before 
operation. 

This product is a safety 
Class I instrument 
(provided with a protective 
earth terminal). 

Before Applying Power 

Verify that the product is 
set. to match the available 
line voltage and the correct 
fuse is installed. Refer to 
instructions in Chapter 1 of 
the Operating Guide. 

Safety Earth Ground 

An uninterruptible safety 
earth ground must be 
provided from the mains 
power source to the product 
input wiring terminals or 
supplied power cable. 

Warning Symbols That 
May Be Used In This 
Book 

A I . 
Instruction manual symbol; 
the product will be marked 
with this symbol when it is 
necessary for the user to 
refer to the instruction 
manual. 

9 

Indicates hazardous 
voltages. 

Safety Considerations 
(contd) 

Indicates earth (ground) 
terminal. 

h 
or 

Indicated terminal is 
connected to chassis when 
such connection is not 
apparent. 

Indicates Alternating 
current. 

--- 
Indicates Direct current. 

WARNING 
BODILY INJURY OR 
DEATH MAY RESULT 
FROM FAILURE TO HEED 
A WARNING. DO NOT 
PROCEED BEYOND A 
WARNING SIGN UNTIL 
THE INDICATED 
CONDITIONS ARE FULLY 
UNDERSTOOD AND MET. 

CAUTION 
Damage to equipment, or 
incorrect measurement 
data, may result from 
failure to heed a caution. 
Do not proceed beyond a 
CAUTlON sign until the 
indicated conditions are 
fully understood and met. .- 

For additional safety and 
acoustic noise information, 
see back matter. 

Hewlett-Packard Company 
Santa Clara Division 
5301 Stevens Creek Boulevard 
Santa Clara, California 95052-8059 
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Preface 
This guide provides assembly-level service information for the HP 53131A 
and HP 53132A Universal Counters, and the HP 53181A Frequency 
Counter. 

How to Use This Guide 
Repair Strategy 

This service guide is designed to isolate failures to the assembly level 
only. 

The HP 53131Al132N181A Counter can be returned to Hewlett-Packard 
(HP) for all service work, including troubleshooting, and verifying 
specifications. Contact your nearest HP Sales and Service Office for more 
details. 

Note: there is an Express RepairlPerformance Calibration Service for 
USA customers if downtime is critical. You can receive your repaired 
Counter via ouernight shipment. Just call 303-649-5512 and ask for 
Express Repair-l Performance Calibration Service. When your Counter is 
repaired, it will be returned via overnight shipment at no extra charge. 

If you decide to service the Counter yourself, use the troubleshooting 
procedures in Chapter 2 (Service) and the disassembly and reassembly 
procedures in Chapter 3 (Replacing Assemblies). Then use the calibration 
instructions in Chapter 2 to calibrate the Counter for peak-performance 
operation, and finally perform the complete performance tests in Chapter 
1 to verify the Counter’s specifications. 

Instrument Identification 
Instrument identification is made from the serial number on the rear 
panel of the Counter. HP uses a two-part serial number with the first 
part (prefut) identifying a series of instruments and the second part 
(suffix) identifying a particular instrument within a series. An 
HP-assigned alpha character between the prefix and suffix identifies the 
country in which the instrument was manufactured. 

Instruments Covered by this Guide 
This guide applies directly to HP 53131A, HP 53132A, and HP 53181A 
Counters that have the same serial number prefix(es) shown on the title 
page. If the serial number prefix of your Counter differs from that listed 
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on the title page of this guide, then there may be differences between this 
guide and your instrument. 

Instruments having a higher serial prefix are covered when required by 
one or more manual-change sheets included with this guide. If a required 
change sheet is missing, contact your nearest HP Sales Office listed at the 
back of this guide. Instruments having a serial prefix lower than that 
listed on the title page are covered in Chapter 6, “Backdating.” 

Assembly-Level Service Guide Organization 
This assembly-level service guide consists of a table of contents, preface, 
eight chapters and an index. The page running headers identify the 
chapters and sections of this manual. The chapter contents are 
summarized as follows: 

Chapter 1, “Performance Tests,” provides procedures that verify the 
Counter operates properly and meets the HP 53131Al132Aor HP 53181A 
specifications given in Chapter 7, “HP 5313W132A Specifications,” or 
Chapter 8, “HP 53181A Specifications,” in this guide. 

Chapter 2, “Service,” is divided into seven main sections that provide 
instructions for returning the Counter to HP for service, calibrating the 
Counter, and troubleshooting the assemblies in the Counter. 

Chapter 3, “Replacing Assemblies,” provides procedures for replacing 
defective assemblies and/or modules in the Counter. 

Chapter 4, “Retrofitting Options,” provides field-installation procedures 
that help you install options into the Counter. 

Chapter 5, “Replaceable Parts,” lists the replaceable parts contained in 
the Counter, and explains how to order replacement parts for your 
Counter. 

Chapter 6, “Backdating,” contains information required to adapt this 
manual for older instruments. 

Chapter 7, “HP 53131N132A Specifications,” lists all the specifications 
and operating characteristics for the HP 53131A032A Universal Counter. 

Chapter 8, “HP 53181A Specifications,” lists all the specifications and 
operating characteristics for the HP 5318114 Frequency Counter. 
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How to Order Guides 
The part number for this guide is listed in the Certification and Warranty 
page (located on the back of the title page) and on the rear cover of this 
guide. 

Description of the 225 MHz Counters 
The HP 53131A and HP 53132A are universal counters capable of 
measuring frequencies to 225 MHz on Channels 1 and 2. With an optional 
Channel 3 Option 030, this capability extends to 3.0 GHz. 

For the HP 53131A, frequency and time interval resolutions are 
10 digits in one second and 500 picoseconds, respectively. The 
HP 53131A provides users with an HP-IB measuring speed of 200 
measurements per second, and is suitable for bench-top operation and 
lower-volume ATE operation. The frequency and time interval resolutions 
for the HP 53132A are up to 12 digits in one second and 
150 picoseconds, respectively. The HP 53132A provides users with 
exceptional resolution, and is ideal for ATE systems operation. 

The HP 53131A/132A basic measurement functions include Frequency, 
Period, Pulse Width, Duty Cycle, Rise/Fall Time, Time Interval, 
Frequency Ratio, Totalize, Phase, and Peak Voltage. 

The HP 53181A is a frequency counter capable of measuring frequencies 
to 225 MHz on Channel 1. Depending on which optional Channel 2 the 
counter contains, this capability is extended to 1.5 GHz (Option 015) or 
3.0 GHz (Option 030). The HP 53181A has a frequency resolution of 10 
digits in one second. 

The HP 53181A provides users with an HP-IB measuring speed of 
200 measurements per second, and is suitable for bench-top and ATE 
operation. 

The HP 53181A basic measurement functions include Frequency, Period, 
Peak Voltage, and Frequency Ratio (if Channel 2 is installed). 
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The HP 53131Af132Al181A include additional measurement functions 
and features that are designed specifically for manufacturing and service 
applications: 

1, 5, 10 MHz external reference capability-to match customer’s 
house standard (however, the HP 53132A’s external reference 
capability is 10 MHz only), 

optional ultra-high stability, high stability, or medium stability 
oven oscillators for high accuracy needs, 

external gating, 

statistics, 

automatic limit testing, 

SCPI programming capability, and 

analog display mode limit testing 

Programmable control is performed via an HP-IB. The HP-IB and a 
talk-only RS232C serial port are standard for the HP 53131A/132N181A. 
The serial port is for printing measured and analyzed data on serial 
printers, or for outputting an out-of-limit signal. 

Options 
The options available for the HP 53131A/132N181A Counter are listed 
following this paragraph. Specifications for the options are listed in 
Chapter 7, “HP 53131AQ32A Specifications,” and Chapter 8, “HP 53181A 
Specifications.” If you’ve purchased an option with the initial order, it will 
be installed at the factory and ready for operation at delivery. Refer to the 
“Retrofitting Options” chapter in this guide for instructions on field 
installation of the options. 

NOTE The “O’s” and “l’s” in the following option numbers are numeric 
characters (that is, they are not letters). 

Hardware 

l Medium Stability Oven Timebase, Option 001 

l DC Power Input, Option 002 

xii 
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l High Stability Oven Timebase, Option 010 

l Ultra-High Stability Oven Timebase, Option 012 (HP 53132A and 
HP 53181A Only) 

l 1.5 GHz RF Input Channel (Channel 21, Option 015 (HP 53181A 
Only) 

l 3.0 GHz RF Input Channel (Channel 3), Option 030 

. 5.0 GHz RF Input Channel (Channel 31, Option 050 

. *Rear Terminals, Option 060 

l Rack Mount Kit, Option 1CM (HP part number 5062-39’72) 

support 

l 5-year Return to HP for Repair, Option W50 

. 5-year Return to HP for Calibration, Option W52 

Accessories Supplied and Available 

Accessories Supplied 

l Power cord, 2.3 meters 

Accessories Available 

l HP 34161A Accessory Pouch 

l Printer RS-232 Interface cables, HP 245426 or HP 24542H 

l HP-IB cables, HP 10833NB/CD 

*For the HP 53131A/132A Option 030, front and rear terminals can exist for Channel 1 and 2. 
The optional Channel 3 can be configured as rear terminals only or front terminals only. For 
the HP 53181A, front and rear terminals can exist for Channel 1. The optional Channel 2 can 
be configured as rear terminals only or front terminals only. Option 050 can be configured only 
as front terminals. 

. . . 
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Performance Tests 

Introduction 

Introduction 
This chapter provides procedures to test the electrical performance of the 
HP 53131A/132A Universal Counter and HP 53181A Frequency Counter, 
using the specifications listed in Chapter 7, “HP 53131A/132A 
Specifications,” and Chapter 8, “HP 53181A Specifications,” of this guide. 

Three types of testing are provided: 

0 Operational Verification 

l Complete Performance Tests 

l Optional HP-IB Verification 

This chapter is organized as follows: 

l Introduction 1-2 

l Equipment Required 

l HP 53131A/132Ai181A Operational Verification 

l HP 53 13 lA/132A Complete Performance Tests 

l HP 53131AL32A HP-IB Verification (Optional) 

. HP 53131Af132A Performance Test Record 

l-4 

l-5 

l-15 

l-38 

l-39 

l HP 53181A Complete Performance Tests l-45 

l HP 53181A HP-IB Verification (Optional) l-66 

l HP 53181A Performance Test Record 

Operational Verification 

l-67 

The operational verification is an abbreviated series of checks that may 
be performed to give a high degree of confidence that the instrument is 
operating properly without performing the complete performance tests. 
An operational verification is useful for incoming inspection, routine 
maintenance, and after instrument repair. 

l-2 
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