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WARNING
HIGH VOLTAGE SHOCK HAZARD (MAX. 1000 Vdc)

The HP 4339A High Resistance Meter forces dangerous voltage up to 1000 Vdc on the
UNKNOWN terminals, or the electrodes of the accessory {the HP 16008B Resistivity Cell, the
HP 16339A Test Fixture, or the HP 16117B,C Test Leads) which is connected to the HP 4339A.
(When the High Voltage indicator on the front panel is ON, the HP 4339A outputs dangerous
voltage more than 42 Vdc.) To prevent an electrical shock, observe the following safety
precautions.

m Operate the HP 4339A and the accessories following the description on their Operation (and
Service) Monuals, especially for the description written in the Warnings.

» Do 7ot touch the UNKNOWN terminal or the electrode, when the V Qutput mdlcator on the
front panel is ON, that is, when the HP 4339A forces voltage.

= Perform the operation tests of the interlock function and the High Voitage indicator at least
once 2 day, before using the HP 4339A. Refer to “Checking Procedure” in chapter 3 of the
Operation and Service Manual of the each accessory for the operation tests procedures.

x Warn workers around the HP 4338A about dangerous conditions.
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o 'AVVERTENZA
PERICOLO DI SCOSSA AD ALTA TENSIONE (MAX. 1000 Vdc)

L’ohmmetro HP 4339A emette pericolosi livelli di tensione che possono raggiungere i 1000 Vde sui
terminali UNKNOWN, o sugli elettrodi degli impianti di prova o cavi di prova (Cella di resistivit
HP 16008B, Impianto di prova HP 16339A, o Cavi di prova C HP 161 17B) che sono collegati al’HP
4339A. (Quando I'indicatore High Voltage sul pannello anteriore & attivato (ON), PHP 43394 emette
tensione elettrica pericolosa (pilt di 42 Vdc)) Per prevenire una scossa elettrica, osservare le seguenti
precauzioni di sicurezza. ' ‘ ‘

B Usare 'HP 4339A ¢ gh accessori secondo le istruzioni dei rispettivi Manuali d’istruzione (e Servizio),
specialmente le istruzioni date neile ““Avvertenze'”. ’

™ Non toccare i terminali UNKNOWN o gli elettrodi quando I'indicatore V Output o il pannello anteriore

sono attivati (ON): cio® quando della tensione viene applicata ali’uscita dell’HP 4339A.

® Eseguire le prove di funzionamento della funzione Interlock e dell’indicatore High Voltage almeno

una volta al giorno, prima di usare I’HP 4339A. Fare riferimento al ““Checking Procedure” al capitolo
3 dell’Operation and Service Manual dell’accessorio che si sta usando per le procedure della prova
di funzionamento. - .

® Informare gli operatori che si occupano dellI"HP 43394, delle condizioni di pericolo esistenti e riferire
loro cid che & possibile fare e cid che non Io ! ' ' _

WARNUNG
LEBENSGEFAHRLIGHE HOCHSPANNUNG (MAX. 1000 Vde)

Das Hochwiderstanésmeﬁg_er&'t HP 4339A gibt eine gefghriiche Hochspannung von bis

zu 1000" Vdc an dén UNKNOWN-Klemmen oder an den Elektroden von Zubehér (z.B.
Widerstandszeile HP 16008B, MeSBvorrichtungen HP 16339A oder MegBleitumgen HP 16117B,0), .
weiche an den HP 4339A angeschlossen sind, ab. (Wenn der Hochspannungsindikator auf der
Vorderseite an ist, gibt der HP 4339A eine Spannmung von mehr als 42 Vde ab.) Um elektrische
Schlige zu vermeiden, sind folgende SicherheitsmaBnahmen zu beachten: ‘

® Bedienen Sie den HP 43394 und seine Zubehbrteile immer nur unter Einhaltung der
Anweisungen in den zugehdrigen Bedienungsanleitungen, insbesondere unter Beachtung der
darin enthaltenen Warnungen.

» Bertihren Sie nicht die UNKNOWN-Klemmen der Elektfode, wenn der V-Output-Indikator an
der Vorderseite auflenchtet, d.h., wenn der HP 4339A eine Spannung ausgibt.

® Fihren Sie den Funktionstest der Interlock-Funktion und des Hochspannungsindikators
wenigstens ein Mal taglich aus, bevor Sie den HP 4339A fr Messungen benutzen. Bezichen
Sie sich hierzu auf den Abschnitt “Checking Procedure” in Kapitel 3 im Operation and
Service Manual des jeweiligen Zubehorteils.

» Informieren Sie Kollegen/Kolleginnen in der Nahe des HP 4339A dber gefahrliche
Betriebszustinde. - B



AVISO
PELIGRO DE DESCARGA EIECI‘RICA DE ALTA TENSION (MAX. 1000 V. CC)

El Medidor de Alta Resistencia modelo HP 4339A genera tensiones peligrosas de hasta =~ _ 7
1000 V. cc en los terminales UNKNOWN, asf como en los electrodos de los accesorios del equipo
(1a Célula de Resistividad HP 16008B, el Accesorio de Medida HP 163394, o las Sondas de ,
Prueba HP 161178,C) conectados al HP 4339A. (Cuando el indicador de “High Voltage™ -aita
tension- del panel frontal esté encendido, entonces el HP 4339A producird unas tensiones
peligrosas en sus conectores de salida, con valores superiores a los 42 V. cc). Para evitar las
posibles descargas eléctricas, hay que respetar las siguientes medidas de seguridad:

w Manejar el HP 4339A y sus accesorios siguiendo las instrucciones que se indican en los
manugales de operacién y mantenimiento ( Operation and Service Manuals ), prestando- R
especial atencitn a las descripciones indicadas en los Avisos correspondientes. : ]

m No tocar ninguno de los terminales UNKNOWN ni los electrodos, cuando el indicador “V

Output” del panel frontal esté encendido, es decir, cuando et HP 43394 esté suministrando D
tensién en sus bornes. ' 4 iy

= Antes de utilizar el HP 4339A reahce las pruebas de funaonanuento de la funcién
“interlock” y del indicador “High Voltage”, al menos una vez al dia. Puede consultar la
seccién “Checking Procedure” (Procedinﬁentos.de Comprobacién) del capitulo 3 del mantial
Operation and Service Munual suministrado con cada uno de los accesorios, para conocer los
procedimientos de pruebas cperacionales.

= Advierta a las personas qﬁé trabajen alrededor del HP 4338A, sobre las posibles situaciones
de peligro que pueden producirse. '

. AVERTISSEMENT
RISQUES D'’ELECTROCUTION - HAUTE TENSION {1600 YOLTI'S)

Le mesureur haute résistance HP 4339A produit des tensions élevées pouvant atteindre 5
1000 volts {(courant continu) entre les bornes UNKNOWN de l'instrument ou les électrodes - - -
de 1'accessoire support de test raccordé (cellule de résistivité HP 16008B, support de test de - -
composant HP 16339A, cordons de test HP 161178/C). Lorsque le voyant High Voltage de 1a
face avant est allumé, 1a tension de sortie est supérieure 4 42 volis. Pour éviter tout risque
d’électrocution, cbservez les précautions suivantes :

w N'utilisez le HP 4339A et ses accessoires que de la fagon décrite dans leurs manuels ¢ |
respectifs (Operation Manual et .S'emce Manual), en respectant en particulier les notes Ly
d’avertissement.

B Ne touchez JAMAIS aux bornes UNKNOWN de Vinstrument ni aux &lectrodes- lorsque le
voyant “V Output” dela face avant est allumé, ¢ est~a—d1re quand la sortie du HP 4339A est
sous tension. :

m Exécutez les tests de fonctionnement de la fonction de sécurité (Interlock) et du voyant
“High Voltage” au moins une fois par jour avant de commencer 4 vous servir du HP 4339A.

Reportez-vous 4 la section “Checking Procedure” du chapitre 3 du HP. 43394 Operation and
Service Manual de chague accessoire pour connaitre les procédures de test. ‘

w Informez les opérateurs travaillant autour du HP 4339A des risques liés & son utifisation. ' . t
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DECLARATION OF CONFORMITY

according to ISO/IEC Guide 22 and EN 45014

Manufacturer’'s Name:  Yokogawa-Hewlett-Packard, LTD.

Manufacturer’'s Address: 9-1, Takakura-cho, Hachioji-shi, Tokyo, 192 Japan

declares, that the product
Product Name : High Resistance Meter

Model Number(s) : HP 4338A

Product Options : This declaration covers all options of the above product.

conforms to the following Product Specifications :
Safety: HD-401 (equivalent to IEC 348, 1978)

EMC: EN55011 (1991) Group 1, Class A
prEN30082-1 (1831)

Supplementary information :

r / i
Tokyo. Japan January 1, 1992 %{,dﬁ&»[ﬂ‘f }ﬁ/\ ﬁ

Location Date Masaaki Shida / QA Manager







Herstellerbescheinigung

Hiermit wird bescheinigt, daB das Gerdt HP 4339A High Resistance Meter in
Ubereinstimmung mit den Bestimmungen von Postverfigung 1046/84 funkentstdrt ist.

Der Deutschen Bundespost wurde das Inverkehrbringen dieses Gerétes angezeigt und die
Berechtigung zur Uberprifung der Serie auf Einhaltung der Bestimmungen eingerdumt.

Anm: Werden Me8- und Testgerite mit ungeschirmten Kabeln und/oder in

offenen Meflaufbauten verwendet, so ist vom Betreiber sicherzustellen, dafl die
Funk-Entstdrbestimmungen unter Betriebsbedingungen an seiner Grundstiicksgrenze
eingehalten werden.

GERAUSCHEMISSION

LpA <70 dB

am Arbeitsplatz
normaler Betrieb
nach DIN 45635 T. 19

Manufacturer’s Declaration

This is to certify that this product, the HP 4339A High Resistance Meter, meets the
radio frequency interference requirements of directive 1046/84. The German Bundespost
has been notified that this equipment was put into circulation and was granted the right
to check the product type for compliance with these requirements.

Note: If test and measurement equipment is operated with unshielded cables and/or
used for measurements on open set-ups, the user must insure that under these operating
conditions, the radio frequency interference limits are met at the border of his premises.

ACOUSTIC NOISE EMISSION

LpA <70dB
operator position
normal operation
per 150 7779
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SERIAL NUMBERS

This manual applies directly to instruments with serial number prefix 3148J. For additional
important information about serial numbers, read “Serial Number” in Appendix A.

[ﬁf HEWLETT

PACKARD

HP Part No. 0433%-80000
Microfiche Part No. (04339-90050
Printed in Japan July 1294

3rd Edition



Warranty

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

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

HP warrants that its software and firmware designed by HP for use with an instrument will
execute its programming instruction when property installed on that instrument. HP does not
warrant that the operation of the instrument, or software, or firmware will be uninterrupted or
error free. :

Limitation of Warranty

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

No other warranty is expressed or implied. HP specifically disclaims the implied warranties
of merchantability and fitness for a particular purpose.

Certification

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

Exclusive Remedies

The remedies provided herein are the buyer’s sole and exclusive remedies. HP shall not be
liable for any dirvect, indirect, special, incidental, or consequential damages, whether based on
coniract, tort, or any other legal theory. ‘

Assistance

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

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



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

This decument contains proprietary information which is protected by copyright. All rights are
reserved. No part of this document may be photocopied, reproduced, or translated to another
language without the prior written consent of the Hewlett-Packard Company.

Yokogawa-Hewlett-Packard, LTD.
Kobe Instrument Division

1-3-2, Murotani, Nishi-Ku, Kobe-Shi
Hyogo 651-22 Japan

© 1991, 1992, 1994 Yokogawa-Hewlett-Packard, Ltd.
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Manual Printing History

The manual printing date and part number indicate its current edition. The printing date
changes when a new edition is printed. (Minor corrections and updates which are incorporated
at reprint do not cause the date to change.) The manual part number changes when extensive
technical changes are incorporated.

November 1991 .. ... .o First Edition
December 1992 ... . o Second Edition
JUly 1004 o Third Edition



HP 4339A

Safety Summary

The following general safety precautions.must be ¢bserved during all phases of operation,
service, and repair of this nstrument. Failure to comply with these precautions or with specific
WARNINGS given elsewhere in this manual violates safety standards of design, manufacture,
and intended use of the instrument.

The Hewlelt-Packard Company assumes no ltabilily jor the customer’s failure to comply with
these requirements.

Ground the Instrument

This is a Safety Class 1 product (provided with a protective earth {ground) terminal). An
uninterruptible safety earth ground must be provided from the main power source to the
product input wiring terminals, power cord, or supplied power cord set. Whenever it is likely
that the protection has been impaired, the product must be made inoperative and secured
against any unintended operation.

Do NOT Operate in an Explosive Atmosphere

Do not operate the instrument in the presence of flammable gasses or fumes. Operation of any
electrical instrument in such an environment constitutes a safety hazard.

Eeep Away from Live Circuits

Operating personnel must not remove instrument covers. Component replacement and internal
adjustments must be made by qualified maintenance personnel. Do not replace components
with the power cable connected. Under certain conditions, dangerous voltages may exist even
with the power cable removed. To avoid injuries, always disconnect power and discharge
circuits before touching them.

Do NOT Serxrvice or Adjust Alone

Do not atterapt internal service or adjustment unless ancther person, capable of rendering first
aid and resuscitation, is present.

Do NOT Substitute Parts or Modify Instrument

Because of the danger of introducing additional hazards, do not substitute parts or perform
unauthorized modifications to the instrument. Return the instrument to a Hewlett-Packard
Sales and Service Office for service and repair to ensure that safety features are maintained.

Dangerons Procedure Warnings

Warnings, such as the example below, precede potentially dangerous procedures throughout
this manual. Instructions contained in the warnings must be followed.

Warning Dangerous voliages, capable of causing death, are present in this
instrument. Use extreme caution when handling, testing, and adjusting
g this instrument.




HFP 433%A

In This Manual

m Chapter 1, Getting Started

Provides an overview of the product and basic measurement procedures. Begin with this
chapter, if you are a first time user,

® Chapter 2, Operating the HP 4339A

Provides step-by-step instructions for operating the front panel keys of the HP 4339A. Read
this chapter, when you want to know how to perform tasks using the front panel keys.

m Chapter 3, Function Reference

Provides information on all the instrument’s functions Read this chapter, when you want to
know the functions of the keys and the terminals on the front and rear panels.

s Chapter 4, Remote Operation

Provides step-by-step instructions for HP-IB remote control of the HP 4339A through HP-IB.
Read this chapter, when you want to know how to perform tasks using HP-IB remote mode.

m Chapter 5, HP-IB Reference

Provides information for HP-IB remote control of the HP 4339A. Read this chapter, when
you want to know the description of the each HP-IB command, the status reporting
structure, the trigger system, and the data transfer formats,

w Chapter 6, Application Measurement
Provides application measurement examples using the HP 4339A.
a Chapter 7, Measurement Basics
Provides information that will help you work more effectively.
» Chapter 8, General Information
Provides specifications, and supplemental characteristics,
= Chapter 9, Maintenance
Provides the information on how to verify conformance to published specifications.
® Appendix A, Manual Changes

Provides information for adapting this manual to use with HP 4339A manufactured before
the printing date of the manual. ,

= Appendix B, Handler Interface Installation

Provides the information necessary to install the handler interface. Before you use the
handler, read this appendix and configure the handler’s input and output signals,

® Messages

Provides information on the messages that are displayed on the HP 4339A’s LCD display or
transmitted by the instrument over HP-IB in numeric order.

vili
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Getting Started

Introduction

This chapter provides information to get you started using vour HP 4339A High Resistance
Meter.. This chapter discusses the following topics:

m Overview

w Initial Inspection

m Preparation for Use

® Using the Front-Panel Keys
= Basic Operation

Getting Started
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Overview ' HP 4339A

Overview

The HP 4339A High Resistance Meter is designed for measuring very high resistance and
related parameters of insulation materials, electronic components, and elector-mechanical
components.

Features

& Measurement Parameters:
Resistance (R)
Volume Resistivity (ov)
Surface Resistivity (o)
Cirrent (I)
» Test Voltage : 0.1 fo 1000 Vde
® R Measurement Range: 10° t0 1.6x10'¢ @
u Basic Accuracy: 0.6 %
u High speed measurement: 10 ms
w High speed contact check
m Built-in comparator
n Inter face: HP-IB and handler interfaces

The HP 4339A’s measurement range is from 1.0x10° Q to 1.6x10*® €, This wide range allows

accurate high resistance measurements of capacitors, relays, switches, connectors, materials,
cables, and PC boards.

The HP 43309A has the capability to measure grounded DUTs (Device Under Test), which is gives
you the ability to measure and evaluate devices such as PC board patterns. The HP 160088
resistivity cell and the HP 16339A component test fixture are designed for stable and safe
measurements of materials or components,

The Measurement Sequence Program function allows you to control a series of resistance
measurements in a sequence (charge-measure-discharge). You can set the charge time,
measurement interval time, and the munber of measurements in a sequence from the front
panei.

Surface resistivity (ps) and volume resistivity (gv) are calculated automatically and result is
displayed.

The 10 ms measurement time, 2 ms high-speed contact check function, built-in comparator, and
HP-IB/handler interface deliver a high speed test throughput for production environments.
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HP 4339A

Overview

Accessories Available
The following accessories are available for the HP 4339A:

HP 163394
HP 16008B

HP 161178
HP 16117C

HFP 160648

Component Test Fixture: For lead, chip, or other types of components.
Resistivity Cell: For resistivity measurement of solid sheet materials. Two
optional electrode sizes can be ordered in addition to the installed standard 50
mm diameter electrode.

Option 001: Add 26/78mum diameter electrodes

Option 002: Add 26mm diameter electrode
Option 003: Add 78mm diameter electrode

Low Noise Test Leads {1 m) : Alligator clip leads.

Low Noise Test Leads (1 m) : A Set of male-male triaxial and BNC cables,
and an interlock cable. Female-triaxial and Female BNC connectors are also
included.

LED display/trigger box : Displays comparator status and allows manual
triggering.

Options Available

Option 008
Option 009
Option 910
Option ABD
Option ABE
Option ABF

Option 0B3

Option 907
Option 908
Option W30
Option W32
Option W34

Add Japanese Operation Manual

Delete English Operation Manual
Extra English Operation Manual

User’s Guide in German

User’s Guide in Spanish

User’s Guide in French

Add Service Manual

 Front Handle Kit

Rack Mount Kit

3-Year Customer-Return Repair

3-Year Customer-Return Calibration

3-Year Customer-Return, Standard-Compliant Calibration
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Overview - HP 4330A

Front Panel

This section gives a guided tour of the front panel. For a detailed description of each key’s
Tunction, refer to Chapter 3.

Each description starting with (Shift) is the secondary function of the key, which is available by
pressing the blue shift key (refer to “Shift Key”).

2 13 14 15 B 17 18
. ‘wmm \i \‘ \ L - —‘i ‘:mv
t L alalaly
o."‘...& SE SIS & wa;ﬁ:fﬁgl:ﬂiﬁm L & % § I
=AY A A T N
@ @God | oo =
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Display displays measurement results, instrument states, and error messages.

2. LINE Switch turns the HP 4339A ON and OFF

10.

11.
12.

13.

14.

14

Interlock Connector provides safety from high voltages and identifies which test fixture is
connected.

UNENOWN Terminal is the connection port of the test fixture.

High Voltage Indicator indicates that the HP 43394 is outputting dangerous voltage levels
up to 1000 Vde :

. Voltage Output Key applies test voltage to DUT.

Voltage Output Indicator indicates when voltage is applied at Output terminal.

. Measurement Parameter Key selects the measurement parameter.

(Shift) Electrode Size Key defines the size of the test fixture electrode.

A Mede Key selects the deviation measurement mode.
(Shift) A Reference Key sets the nominal value to be used in a deviation measurement.

Anto/Hold Key toggles the measurement range mode between Auto and Hold.
(Shift) Range Setup Key selects the measurement range,

Down and Up Arrow EKeys increases or decreases the setting value.

Source Voltage Key sets value of the applied voltage.
(Shift) Carrent Limit Key sets the limit value of the current through the DUT.

Measurement Time Key selects measurement time mode of Short, Medium, or Long.
(Shift) Average key sets the averaging rate.

Measurement Sequence Mode Key selects the measurement sequence mode,
(Shift) Program Eey sets the measurement sequence,

Getting Startetf
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15,

16.

17.

18.

19.
20.

21,

Trigger Mode Key selects the trigger source from Internal, Manual, or External.
(Shift) Delay Key sets the trigger delay time.

Trigger Key triggers a measurement in the Manual trigger mode.
(Shift) Sequence Abort Key cancels a measurement sequence,

Local Key cancels the HP-IB remote state.
(Shift) Address Key sets the HP-IB address.

Recall Xey recalls instrument state data from the internal memory.
(Shift) Save Key stores instrument state data to the internal memory.

Comparator On/Off Key toggles the comparator function ON or OFF,
Comparator Limit Key sets the upper and lower limit values for the comparator function.

ENTRY
Entry Keys

M Maxx
r 7 Key / (Shift) Minimum Key inputs the minimum value for

a setting operation.

Opsn Ca}
s 8 Key / (Shift) Maximum Key enters the maximum value for

a setting operation. Cont Chik Diep Mode
= 9 Key | ol
n Shift Key activates the secondary functions printed above Koyiock FResst Config  Enter
the front-panel keys. @ @
Note In this manual, the blue Shift key is expressed as @ , even though the top of
ﬁ the key is not labeled with the word “blue”.

n 4 Key / (Shift) Open Key executes an OPEN correction.

m 5 Key / (Shift) Calibration Key executes the calibration function.

W 6 Key

» Exponential Key allows input of exponent value.

» 1 Key / (Shift) Contact Check Key toggles the contact check function ON or OFF.

m 2 Key / (Shift) Display Mede Eey selects the display mode.

» 3 Key

» Back Space Eey erases the last character entered.

m 0 Key / (Shift) Key Lock Key toggles to disable and enable the front panel key input.
® . (point) Key / (Shift) Reset Key resets the HP 4339A to its default state.

» — {minus) Key / (Shift) Configuration Key sets the offset-error canceling, beeper setting,
and the power line frequency, and executes the internal test.

u Enter Key enters the input value to the
HP 4330A.

Getting Started 1.5
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Overview

Display

This section gives a guided tour of the display panel. For more detailed description of each
item, refer to Chapter 3.

-]
|

HP 4339A

. ol

[BP_43338

Seq 5ol Cont Short Med Long el Compir  Cont Chk Int Man £xt Adrsg Rmt Key Shift
Runring ‘—Sequence — ‘—Meas Time—" Range On On  “——Trigger — Lock
a b c d & f g i ] ok

1. Character Display Area displays measurement result, instrument setting, and instrument
messages,

Annunciator indicates instrument setting. Annunciator labels are as follows:

2.

a. Sequence Running indicates a2 measurement sequence is running.

b.

B oo

et

Sequence indicates measurement sequence mode is One-Shot (Sgl) or Interval (Cont)
mode.

. Measurement Time shows measurement time Short, Medium, or Long.
- Hold Range indicates measurement range is in hold mode. When in Auto mode ,the

annunciator is not displayed. indicates state of range in hold mode. When in Auto mode,
the annunciator is not displayed.

. Comparator On indicates the comparator function is ON.

- Contact Check On indicates the contact check function is ON.

. Trigger indicai:es trigger mode is Internal (Int), Manual (Man), or External (Ext).
. Addressed indicates the HP-IB state is Talker, Listener, or Talk Only.

Eemote indicates the HP-IB state is remote.

- Key Lock indicates the HP 4339A’s front-panel keys are disabled.
k. Shift indicates that the shift toggle is activated.
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HP 4339A Overview

Rear Panel

This section gives a tour of the rear panel. For a more detailed description of each item, refer
to Chapter 3.

< >

1. HP-IB Interface is used for controlling the HP 4339A from an external controller using
HP-IB commands.

Handler Interface is used to synchronize timing with an external handler.
Ext Trigger Terminal is used to trigger a measurement using an external signal.

I

Serial Number Plate gives the instrument’s manufacturing information.

Line Voltage Selector Switch is used to set the voltage to that of the AC power source.
Line Fuse Holder '

. Power Cord Receptacle

\].CJ}_UI
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Initial Inspection HP 4339A

Initial Inspection

The HP 4339A has been carefully inspected both electrically and mechanically before being
shipped from the factory. It should be in perfect physical condition, no scratches, dents or the
like, and it should be in perfect electrical condition. Verify this by carefully performing an
incoming inspection to check the instrument for signs of physical damage, missing contents and
to check that it passes the electrical performance test. If any discrepancy is found, notify the
carrier and Hewlett-Packard.

1. Inspect the shipping container for damage, and keep the shipping materials until the
inspection is completed.

2. Verify that the shipping container contains everything listed below:
0 HP 4339A High Resistance Meter

o Power cable
The HP Part number depends on the country where the HP 4339A is used. Refer to
Figure 3-11. )

o Shunt conmector
The HP part number is 04339-60003

o Operation Manual (This book)
The HP Part Number is PN:04339-90000

©1 User’s Guide
The HP part number depends on the language in which the User’s Guide is written, as
follows:
English : (4339-90001
German : (4339-92001
French : 04339-93001
Spanish : 04339-96001

. Inspect the exterior of the HP 4339A for any signs of damage.
Verify that the HP 4339A is equipped with the options you ordered.
Complete the “Preparation for Use” procedures described in the next section.

Perform the Performance Test, described in Chapter 9, to verify the HP 4339A’s electrical
performance,

oo e

&
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HP 4339A Preparation for Use

Preparation for Use

Before you use the HP 4338A, you must set it to match the available power line voltage and
frequency.

m Set power line voltage—refer to “Power Requirements”.
» Set power line frequency—refer to “'I‘L_Irning ON the HP 433847

Power Requirements
The HP 4339A requires a following power source:
Line Voltage : 100/ 120 / 220 /240 V ac (+10%)
Line Frequency : 47 to 66 Hz
Power Consumption : 45 VA maximum
Confirm that the LINE Voltage Selector on the rear panel is set to match the power line voltage
before plugging in the HP 4339A. Refer to Table 1-1.

Table 1-1. Power Voltage Selector Setting

Voltage Selector Line Voltage Required Fuse
Dg 100V /120V T05A250V
= (HP part number 2110-0202)
=z B 220V /240V T(0.25 A250V
Q (HP part number 2110-0201)

To change the LINE voitage setting of the HP 4339A.
1. Confirm power cable is disconnected.

2. Slide the LINE Voltage selector on the rear panel to match the ac line voltage. (refer to
Table 1-1.}

Turning ON the HP 433%A
1. Connect the power cab_le to Power Cord Receptacle on the rear panel.

2. Push the LINE switch in and the HP 4339A will emit a beep. All digits are displayed while
the self test is in progress. (If any message is displayed, refer to the “Messages” in the back
of this manual.}) The HP 4338A will be ready for operation after 2 message similar to the
one shown in the following figure is displayed.

HF Y4d9H REvad LBE
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Preparation for Use . HP 43394

3. When you turn on the HP 4339A for the first time, confirm the power line frequency is set
correctly.

a. Press . The following is displayed.

153003

[DFST BEEP LINE MORE EXIT]

b. Press until LINE blinks, then press E[i

\LINE FREE SBHZ GEHZ |

|

A blinking item means that it is currently selected.

o thé setting does not match the ac line frequency, press @ to toggle the setiing
between 50 HZ and 60 HZ.
d. Press 'gal two times to exit this menu.

The power line frequency setting is stored and is not changed after reset or power-off. Once
you set it, you do not need to set the ine frequency again as long as the same power line
frequency is being used.

Power-On Self Test

When turned on, the HP 4339A performs self test which checks basic operation of the analog
and digital circuits, display, LED, and Beeper. If an erroris detected, an error message wi

nELg

e will
be displayed on the LCD. For more information, refer to “Configuration Key ”in
Chapter 3.

Warniong Before turning the HP 4339A OFF, the High Voltage indicator must be
e OFF. When the High Voltage indicator is ON, wait until the High Voltage

indicator is OFF. (When both the High Voltage indicator and | the V Qutput
indicator are ON, turn OFF the V Output first by pressing @ .)
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HP 43390A Using Front Panel Keys

Using Front Panel Keys

The HP 4339A has four types of keys as follows:
» Direct Execution Type Keys

n Toggle Type Keys

w Selection Type Keys

m Value Setup Type Keys

Note If you want to exit an operation and go back to the measurement mode, press
Enger - -
i @ several times until you are back to the measurement mode.

Direct Execution Type Keys
Pressing a direct execution key performs the pressed key’s function immediately. For example,
press and the HP 4339A will begin an OPEN -correction immediately.

Toggle Type Keys
Pressing a toggle type key will switch the setting. An annunciator indicates the current setting.
For example,

AVGTage

Press and the Meas Time annunciator moves to the next measurement time mode,

Selection Type Keys

Pressing a selection type key will display a menu or choice available for that key. The blinking
item is the one currently selected. By using ) , Or the selection key itself, the item

selected can be changed.
For example,

1. Press . EXIT is blinking.

jBFsrBEEP LINE MORE EXIT

2. Press g o @ until BEEP blinks. Then press r and the beeper setup

etz

menu will be displayed.

BEEF OFF FRIL PH3S

1.800%026

3. Press @ . @ , OT to select. Press to select the blinking itemn and go back

to the previous menu display.
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Using Front Panel Keys HP 4339A

4. Press Ti’ to exit the menu.

Value Setup Type Keys

Pressing a value setup type key will display the parameter entry display and prompt you to
enter a value,

For example, pressing W@;ﬂ displays,

LSOOG

VOLTAGE BBV

The displayed value can be entered/changed by using one of the following:
Numeric Keys
Maximum and Minimum Keys
Down and Up Arrow Keys
Back Space Key

Value Setup Using Numeric Keys ,
Some commands use numeric parameters. Fore example, to set the test voltage value to 100 V,

Fur tlait cont. Chik

Lees el @ ©

L50010T
vOL TRGE (23 ._
2. Press r S
You can also enter numeric parameters using exponential notation.
1. Press °°°'.
Lscoiem

vOL TRGE (EZ2_
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HP 4339A Using Front Panel Keys 2
€ n]
Note Before you press r , the previous setting is still the current setting, even if 1.,02
the displayed value has changed. If you press a key other than one of the keys &

in the ENTRY block before pressing , the setting will not change and the

displayed value will be discarded.

Value Setup Using Maximum and Minimum Keys

These keys enter the maxirmum and minimum numeric value in place of having to use the
numeric keys. For example,

Ll @ 8
]VBLTHEEfEEZV | ]

The maximum value of source voltage, 1000 V is displayed.

2.Press .
1VBLTH55 nny |

The minimum value of source voltage, 0.0 V is displayed.

3. Press r .

Value Setup Using Down and Up Arrow Keys
Increases or decreases the numeric entry. For example,
1. Press to select current limit menu.

2. Press several times and confirm that the value changes.

Value Change Using Back Space Key
Erases the last character entered. For example,
1. Press to select the source voltage menu.

2. Press ”' @j

LSootoly

vIOLTHRE (2342
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Using Front Panel Keys HP 4339A

3. Press and the last character entered, 4, is erased.

R s iared

[VULTHEE 23 {

4. Press three more times to clear the display.

L0035

{VBLTHEE “ | J

5. When the display is clear, press once more and the previous setting is displayed.

LB0DIOHE

[VOLTRGE zav I

6. Press Tij’ to exit this menu.

To cancel the input value, you can also skip step 5 and go to step 6, by pressing ' , after
step4. The following is displayed:

L500I03E

vOLTHDE QUIT

The input value is canceled and the setting is not changed, from the previous setting.
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HP 4339A Basic Operation

Basic Operation

This section provides the basic measurement procedure for the HP 4339A. Follow the
instructions and become familiar with the HP 4339A’s operation.

& Connecting Test Fixture

m Resetting HP 4330A

m Performing Calibration

s Performing OPEN Correction

m Selecting Measurement Parameter
m Setting Test Voltage

m Selecting Measurement Range

= Applying Test Voltage

& Turning OFF the Test Voltage

Note If you have any problems while performing the procedures, refer to “If You
ﬁ Have a Problem” in Chapter 2.

]
[SF
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Connecting Test Fixture HP 433%A

Connecting Test Fixture

The HP 4339A has the capability to measure either floating or grounded DULs. The
measurement configuration is different for floating and grounded DUT measurements, and a
Shunt connector is used to change the measurement configuration. Refer to the Operation and
Service Manual of the test fixture for more information on how to connect it.

Warning Do NOT touch the UNKNOWN terminals or the electrodes of the accessory.
When the High Voltage indicator is ON, the HP 4339A outputs dangerous
6 voltage level up to 1000 Vdc. Before handling the HP 43394 o the
accessory, turn OFF the test voltage by pressmg . and confirm that the

High Voltage indicator is OFF.

Fleating DUT Measurement
To measure a floating DUT, connect the DUT and shunt connector as shown below:

Shunt Connector

Figure 1-1. Floating DUT Measurement Configuration

Grounded DUT Measurement
To measure a grounded DUT, connect the DUT and shunt connector as shown below:

g MDDGG goglooag

ePPOQ oooO@anoos

Figure 1-2. Grounded DUT Measurement Configuration
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HP 4333%A Performing OPEN Correction

Resetting HP 4339A
Resetting the HP 4339A changes ifs settings to their default state,
1. Press @ to select the reset menu.

SYSTEM RESET YES NI

2. Press to select YES (YES is blinking), then press Taa .
L

Resat

For more information about the defaunlt state of the HP 4338A, refer to “Reset Key @ "

fel

in Chapter 3.

Performing Calibration

Calibration cancels measurement errors due to environmental temperature change.
1. Press @ @ . The HP 4330A will display calibration message.

LSUERS

{[HLIERHTIBN

After displaying this message, the HP 4339A automatically performs the calibration and returns
to the measurement display. The following message is displayed and the HP 435394 1s ready to
use.

5001009

CHUIERRTION LOMPLETE

Note If the message, CALIBRATION: FAILED, is displayed, refer to “If You Have a
ﬁ Problem” in Chapter 2.
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Performing OPEN Correction HP 4339A

Performing OPEN Correction

The OPEN correction function cancels measurement errors caused by residuals and stray
capacitance of the test fixture and stores data for the contact check function.

1. Press , then enter the test voltage value using the entry keys.

2. Separate each electrode of the test fixture, confirming that nothing is connected to the
electrodes. For details about fixture operation, refer to each fixture’s Operation and Service
Marnual.

3. Press V@"“ . A source voltage is applied to the test fixture, and the V Qutput indicator will
turn ON.

Warning Pressing @ may cause the HP 4339A to output dangerous voltage, up to

1600 Vdc. Do NOT touch the UNKNOWN terminals or the electrodes of the
fixture when the V Qutput indicator is ON.

1)

4. Press @ . The correction automatically begins and the following message is
displayed.

[OPEN CORRECTION ]

After a short time, the HP 4389A will return to the normal display with an end message as
shown below. OPEN correction is completed.

150y

|

Note If the message, OPEN CORR: FAILED, is displayed, confirm that the test fixture
# electrodes are completely separated.

CORR COMPLETE

¥V Qutput

5. Press @ . The source voltage is turned OFF, and the V Output indicator will be OFF

6. Connect DUT to the electrodes.
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HP 4339A Setting Test Voltage

Selecting Measurement Parameter

The HP 4339A has four measurement parameters, resistance, DC current, and surface and
volume resistivity.

e
£
=
o
@
=
P
&
a

1. To change the measurement parameter setting, press and repeat until your desired

parameter is dispiayed.
w Resistance : R

‘R pEmon OHM ava

s Current : I

LE00IED

%ﬁ+ DOOPR VR yj

® Resistivity : RV or RS

Note If the HP 16008B resistivity cell is connected to the HP 4339A, to change
volume and surface resistivity, switch the volume/surface selector on the
ﬁ resistivity cell.

Volume Resistivity {pv)

Ryv:.+@aailg OHMem V. BBV

Swrface Resistivity (ps)

Lﬁmm‘

RN+ B.008R OHM v  aBv

2. Press Ehr after displaying desired parameter.
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Selecting Measurement Range HP 4339A

Setting Test Voltage
The HP 4339A has an internal DC voltage source. o set voltage level of this source:
1. Press to display the current voltage setting.

LS00

VOLTREE @@y

2. Enter the value using the entry keys, then press @r .

Selecting Measurement Range

The HP 4339A has two measurement range modes, Auto and Hold. Auto mode changes
the measurement range automatically to fit the measured value. The Hold mode fixes the

measurement range.

Auto Range mode
1. Press and the Hold Range annunciator will turn OFF

Hold Range mode
There are two ways to hold the measurement range:
Press and the Hold Range annunciator will turn ON.

or,
Just press or @

Changing the Range in Hold Range mode
1. Press @ to display the measurement range menu.

RANGE (ABPR < WBE+ 13 OHM’ 7

The value enclosed by angular brackets < > shows the upper limit value of resistance
optimum range to be measured. (That value is calculated by the current value of the
measurement range and source voltage value. If the source voltage setting is O V, the
resistance value is not displayed.)

2. Press @ or @ until the desired range is displayed. Or, input the current value to be
measured, and let the HP 43394 select the optimum measurement range setting.
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HP 4339A _ Turning OFF Test Vpltage

3. press .

Applying Test Voltage
Press V@“.

The source voltage specified using the c";@ key is applied immediately, and the V Qutput

indicator turns ON.

The displayed value is the valid measurement result when the applied source voltage is
applied,

Warning Pressing W@M may output dangerous voltage level up to 1600 Vdc. Do NOT'

touch the UNKNOWN terminals or the electrodes of the fixtare when the V
Output indicator is ON.

Turning OFF Test Voltage

Press@

The V Output indicator will twrn OFF.

Warning If the High Voltage Indicator turns ON after turning OFF the test voltage,
the DUT is still charged. This happens especially for capacitive DUIs. De
6 NOT handle the DUT while the High Voltage Indicator is turned ON. When
the charge on the DUT discharges to a safe level(less than 42 V), the High

Yoltage indicator will turn OFF.
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Operating the HP 4339A
Introduction §

This chapter provides step-by-step instructions for using the HP 4339A High Resistance Meter.

By bunersdg g

It inciudes the following sections:

® Measurement Configuration

& Making a Measurement

m Testing the HP 4339A

® If You Havea Problem

Refer to Chapter 3 for the description of each front panel key function.

Dperating the HP 43388 241



Measurement Configuration HP 43390A

Measurement Configuration

This section discusses the HP 4339A’s general configuration topiecs that apply to all
measurement functions.

Selecting the Measurement Time Mode

The current measurement time mode setting is indicated by the annunciator. To select the
measurement time mode: '

Avlra

Press until the measurement time mode is set to the desired value.

Setting the Averaging Rate
To set the averaging time or to show the current setting:

Average

1. Press .

HVYERRGDE (. |

2. Enter the desired value. When you just want to show the current setting, do nothing.
3. Press ’ to set the value and to exit.

Setting the Trigger Delay Time
To set the trigger delay time or to show the current setting:

Deiay

1. Press i@ .

LELRY. BBBE SEC

2. Enter the desired value. When you just want to show the current setting, do nothing.
Enter .
3. Press to set the value and to exit.
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HP 4339A Measurement Configuration

Setting the Parameters for Resistivity Measurement

To set the parameters to calculate the resistivities or to show the current setting (DUT
thickness, Electrode Size):

Ele Size

Press @ .

THICKNESS RES-LCELL EXIT

Entering Thickness of the DUT
To enter the thickness of the DUT or to show the current setting:

1. Select THICKNESS using or , and press . .

1500y

ITHIEKNESS SABBA mm } .

Enter

2. Enter the desired value, or leave the current setting. Press .

3. To exit, select EXIT using or , then press E@r , or proceed to setting Electrode
Size,

Operating the HP 433884 23



Measurement Configuration . HP 4339A

Setting the Electrode Size
® To set the electrode size or to show the current setting:
1. Select RES-CELL using @ or @ .

LEoritn

dhEmm S8mm TBmm USER EXIT

rT——

® When You Use the HP 16008B Resistivity Cell
1. Select the electrode size that you want to use (26mm, S50mm, or 76mm) using or @ .
and press Tﬁ]’ . For example, when you select 50mm, the following will be displayed.

(Tt SOmm IZ 18mm T DODDD

Where, D1 is the main electrode diameter, D2 is the guard ring diameter, and B is the
effective surface coefficient which is the fraction of the gap width to be added to the
diameter of the electrode

2. To change B value, enter the desired new value, then press ﬁr to enter the value and to
exit. Or leave the current setting and press r t0 exit.

m When You Use Your Own Resistivity Cell

1. Select USER using or =3 and press E@

RRER PERIMETER GARP EXITJ

2. To set the effective area value,

a. Select AREA using o &) and press ﬁr .

EFE. RREH 19BE38%cm¥cenm
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HP 4333%A Measurement Configuration

b. Enter the value, then press ﬁ-r to enter the value and to exit.

3. To set the effective perimeter value,

a. Select PERIMETER using or and press ﬁr.

— =
| : I3
EFE PERIMETER I(BHY®cm gé

b. Enter the valué, then press E@j to enter the value and to exit.
4. To set the gap value,
a. Select GAP using or and press ’ X

LDRF B@80cm

—

b. Enter the value, then press r to enter the value and to exit.

5. To exit, select EXIT using or @ and press r )
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Making a Measurement HP 4339A

Making a Measurement

Triggering a Measurement

The HP 4339A has four trigger source modes: Internal, Manual, External, or Bus. The Trigger
annunciator shows which trigger source is selected,

Note When the bus trigger mode is selected, none of the Trigger annunciators are
# ON. The bus trigger mode can be set by HP-IB commands only.

& To Trigger Internally
1. Press until the Int trigger annunciator is ON.

m To Trigger Manually
1. Press @ until the Man trigger annunciator is ON.

2. Press = to trigger a measurement.
ess 20

m To Trigger Externally

1. Connect an external trigger source to the Ext Trigger terminal on the HP 4339A’s rear
panel.

2. Press until the Ext trigger annunciator is ON.

3. Apply a TTL level trigger signal to trigger a measurement. (Refer to “External Trigger” in
Chapter 3 for trigger spec’s.)

Using the Comparator Function

The comparator function can used to sort DUTs based on their parameter values. The Comptr
On annunciator indicates whether the comparator function is set to ON or OFF.

= To set the limit values:

1. Press .

LR

L~ 359BRE+ 37 HI Y99ZR8E+ 37
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HP 4333A Making a Measurement
2. A blinking L0 shows that you can enter the lower limit value.
Enter the value, then press ir .

If you do not want to change the lower value but want to set the upper limit value, press

.

When you want to exit without changing the value, just press ’ twice.

- ]
Z 7
T e
=2
3
2y
* 3
e
e
o

3. A blinking HI shows that you can enter the upper limit value.
Enter the value, then press ﬁr i

When you do not want to change the upper limit value but want to go back to the lower

limit value, press .

When you want to exit without changing either value, just press '" twice.

Note When you want to set the limits only for the lower limit or the upper Hmit,
or the limits only for the primary parameter or the secondary parameter, set
ﬁ the unnecessary parameter OFF by using the f@j {setting the minimum
Mas - -
value) or the @tﬁ (setting the maximum value),

For example, when you do not want to set the lower limit, press
while L0 is blinking.

& To start sorting:

Press .

& To display the sorting results:
Press ““' until you reach your desired display.

& The Measurement Display mode shows the measured data:

L0028

IETTT OHM ¥ BBy

o The Comparison Display mode shows the comparison results (HIGH, LOW, or IN):

L5002as

jm IN R
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o The Limit Table display shows the comparator limits:

Ryl

LO-980@E+371 HI 99@@E+3]1

o The Display OFF mode shows the annunciators only.
» To stop sorting:

Press .

Displaying Deviation Data

The A before the measurement parameter on the LCD display indicates that the displayed value
for the parameter is a deviation value.

Setting the Reference Value

A reference value is needed for a dewatzon measurernent. To set the reference value or to
show the current settmg

1.Press .

AREF R BBER

p—

a To set by measuring a reference DUT:
Press s‘ " regardless of the trigger mode. Press r to enter the value and to exit.

» To set by entering a value:
Enter the value, then press E@r .

I To exit without changing the value, just press )
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Selecting the Deviation Display Mode
To select the deviation display mode:
Press @ until the desired mode is displayed.

® The A ABS mode displays the difference between the measured value and the reference
value,

1500700

[4rimEEEE  DHM v (gav ]|

i
v
B
G
L
w0
>

atjy Buipdadoz

® The 4 % mode displays the difference between the measured value and the reference
value as a percentage of the reference value.

ARFEYE+37T% o BBV

A
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Using the Measurement Sequence Function

The measurement sequence function allows you to cont;_gclma series of measurements in a
sequence. Refer to “Measurement Sequehce Mode Key " in Chapter 3 for the details of

the measurement sequence function.

Selecting the Measurement Sequence Mode

The HP 4339A has two sequence modes: the single (Sgl) mode and the continuous {Cont)
mode. The current sequence mode setting is indicated by the annunciator. To select the
sequence mode:

Press :’@ until the desired sequence mode is selected.

Setting the Measurement Sequence Mode Parameters
1. Press - The sequence mode menu will be displayed.

CHRG INTvL MEMORY ExIT |

u To Set Charge Time
To set the voltage charge time:

1. Select CHRG using @ or , then press r )

LHARGE TIME BRE SELC

T

1

2. Enter the charge time, then press r )

® 1O Set Interval Time
To set the measurement interval time used in the contingous mode:

1. Select INTVL using or , then press E@j.

Leormn

INTERVHAL TTME OBZ SEC |

2. Enter the interval time, then press r )
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® To Set Number of Repetitions
To set the number of measurement points (equivalent to Memory Size) used in the continuous
mode: ‘

1. Select MEMORY using or , then press r.

o
:I: g
39
I

o T
% 8
=3>-:.o
—
-
@

MEMORY SIZE G528

2. Enter the number of measurement points, then press )

Starting Measurement Segquence
Press a". The Seq Running annunciator is set to ON.

Warning Pressing s'" may cause the HP 4339A to output dangerous voltage levels

up te 1000 Vdc. Do NOT touch the UNENOWN terminals or the electrodes
of the accessory, when the V eutput indicator is ON.

Aborting Measurement Sequence
Press 3'”. The Seq Bunning annunciator is set to OFF.
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Setting Contact Check
The Cont Chk On annunciator tells the current contact check status,

Note Before performing the contact check, perform an OPEN correction to measure
the reference values for the contact check. Refer to “Performing OPEN
# Correction” in Chapter 1.

x To set the contact check function.
Pr Sent Chik
ess -
® To abort the contact check function.
Press @ again.

Setting the Current Limit

To set the current limit or to show the current setting:

Chr L iwdt

I.Press @
150002

CURRENT LIMIT: BGmR ]

|
|

2. Enter the value, then press r .

Setting Beeper Mode

To set the beeper mode for comparator result reporting; 0FF (not beeping), FAIL (beeping when
the comparator result is HI or LO), or PASS (beeping when the comparator resuit is IN):

Canfiy

1. Press .

JE00K:

[BFST BEEP LINE MORE EXIT
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2. Select BEEP (BEEP blinking) using g or and press '" .

'BEER OFF  FHIL FPR3S

o RS
oL
35
-
w2
B
>f-_9
=
@

3. Select the desired Beep mode using or 5 , and press g .
Cha= ()

4. To exit, select EXIT using or , and press '.

Saving and Recalling Instrument Settings
The HP 4339A can save and recall the instrument’s settings into non-volatile memory

(EEPROM).

m To save the current seftings:

1. Press .

' 2. Enter the register number {0 to 9) into which you want to save the settings.

SAVE (B-9) |

3. Press E@? to save.

Note Record the register number you used for future reference.

v

® To recall a setting.

1. Press .

2. Enter the register number ({ to 9) from which you want to recall the settings.

RECHLL <8-5

3. Press ﬁ.r to recall.
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Locking Out the Front Panel Keys
To lockout the keys:

Hey Lopk

Press @ @ .

To unlock the keys:

Press “ again,

Selecting Local Mode
To return the HP 4339A to local mode from HP-IB remote mode:
Press M@ .

Setting the HP-IB Address
1. Press .

HP-IB AIRS {7 |

2. Enter the desired value, then press ﬁr to set the value and to exit.

nter

When you just want to see the current setting, press D .

Printing Measurement Data

The HP 4339A can print measurement data to an HP-IB compatible printer without using an
external controller. To do so, you must:

Set the printer to listen-always mode. {Consult the printer manual for instructions.)
. Connect the printer to the HP 4339A’s HP-IB port.

Turn the printer ON.

Set the HP 4339A°s HP-IB address to 31 {talk only mode).

Adrs Cort Crw nLer
Press -
The printer will automatically begin printing the measurement data.

5. 'To stop printing, change the HP 4339A’s HP-IB address to an address other than 31 {for
example, 17, which is the default setting).

Pr p— Adrs Cort. Chk M1 Entor
e R

pow P
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Setting the Offset-Error Canceling Function

The offset-error calibration function cancels the offset error due to the temperature change,
when the measurement range is 100 pA or 1 nA& and the measurement time mode is Long. To
turn the offset-error canceling function ON or OFF:

1. Press .
1500034

OFST HEEF LINE MORE EXIT

g
o)
B
G
I
o
£

aly bueiado z

2. Select OFST using or , and press E@r.

HUTDOD CHNDEL: ON  OFF

3. To select the offset-error canceling function ON or OFF, use @ or @ , and press @r .

4. Select EXIT using or , and press ﬁr to exit.
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Using the HP 4339A with an Auto-Handler

When you use the HP 4339A with an auto-handler, configure the measurement system as
shown in Figure 2-1.

HP 4339A

1 {

%
0 O
0o

Handler
Interface
Cable

iHP 1617C

Handler

-----------

Figure 2-1. Using the HP 4339A with an Auto-Handler

1. Prepare the handler interface cable. Refer to “Handler Interface” in Chapter 3 for the pin
assignments, the timing diagram, and the electrical characteristics of the handler interface.

2. Connect the HP 43394 and the handler using the HP 16117C Low Noise Test Leads. Refer to
the HP 16116C Operation and Service Manual for the test leads configuration.
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Testing the HP 4339A

Performing a Self-Test
The HP 43394 has a seif-test function to check its basic performance.

Config

1. Press@ ,

o
3
g
Y

63
©
p-

ayj Buneiado 2

{BFST BEEP LINE MORE EXIT

2. Select MORE using @ or , then press ’ )

ISVE TEST EXTIT

3. Select TEST using or , then press ’ir to execute the self test. If any error
message is displayed, refer to “Error Messages.”
4. Select EXIT and press f to exit.
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Testing the Front Panel Key’s Functionality
The HP 4339A has a service function to test the functionality of the front panel keys which
this section describes.

{There are another service functions which test the handler interface — refer to Chapter 9, and
the ROM, RAM , and EEPROM — for use by service personnel only.)

Confin

1. Press @ )
2. Select SVC using or. and press r.

(BEY HNIL CSUM RRM EEPROM

3. Select KEY using Jor 2y and press r .
4. Press the front panel key that you want to test.
For exampie, when you want to test S'", then press k

When the key functions properly, KEY CODE:5 TRIGGER is displayed, otherwise, there
will be no such display, and the key is not functioning correctly. Contact your nearest
Hewlett-Packard office.

5. To exit the front panel key test, press E"@r twice.

6. Then select EXIT and press ‘" to exit.
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If You Have a Problem

If the Display is Blank and the HP 4338A Appears Dead
If the display is blank, and even the annunciators are not ON:
o Check the fuse.

If an Error Message is Displayed

o Refer to “Messages.”

If the HP 4339A dees not Accept Any Key Input

o Check whether the RBmt annunciator is ON.

o Check whether the external controller is disabling all the front-panel controls using the
LOCAL LOCKOUT command.

If 50, send the LOCAL command from the external controller.

Addes
o Press .
o Check whether the Eey Lock annunciator is ON.

o Check whether the handler or the HP 160648 LED display/trigger box is connected to the
HP 4339A and it Iocks out the keys.

If so, unlock the keys from the handler or the HP 16064B.

o Press @ @

If the Display Displays Annunciators Only

The display mode is set to the Display OFF mode.

1. If the HP 4339A is in the remote mode or in the key lockout mode, cancel the.
2. Press D to change the display mode to 2 mode other than Display OFF.

If the Indicated Value is not Stable

# Shield the DUT to reduce the unwanted noise and the effect of operator proximity. For
example, use the HP 16339A Component Test Fixture.

m Do not move the test leads while measuring. Changing the position of the test leads may
cause noise inside the test leads.

» Position the HP 4339A on a stable place, where it will not be affected by vibration. Vibrating
the HP 4338A may cause noise inside the HP 4339A.

If You Find Yourself Lost When Operating the HP 4339A
Press ”.r until the HP 4339A returns to the measurement mode.

Or press @ to return to the default settings.
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Function Reference

Introduction

This chapter provides information on all the HP 43394’s functions.
# Front Panel

® Rear Panel

® Theory of Operation

Lo
Kud
=
ol
o
-
A
.‘.9..
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S
vy
=
B
@
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HP 4339A

Front Panel
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Figure 3-1. Front Panel

Note In this manual, the blue shift key is expressed as D even though the top of
ﬁ the key is not labeled with the word “blue”.
Display

The display serves two functions — character display and annunciator display.

The character display shows the measurement result, instrument setting information, and
instrument messages. The HP 4339A has four measurement display modes. For details about
the display modes, refer to “Display Mode Key E .

Note

v

The character display is rewritten every 100 ms. So all the data may not be
displayed on the character display when the measurement time mode is Short
or Medium, because the measurement time of Short or Medium is less than 100
ms. However, all data is intact when output to the HP-IB inter face or handler
interface.

The annunciator (¥) points to the currently selected instrument settings. The annunciator labels

are as follows:

Seq Running

Seguence
Meas Time
Hold Range

Comptr On
Cont Chk On
Trigger

Adrsd

(Sequence Running) Indicates the measurement sequence is running.

Shows the measurement sequence mode — One-Shot (Sgl) or Continuous
(Cont).

(Measurement Time) Indicates measurement time mode — Short, Medium, or
Long.

Indicates the measurement range mode. when this annunciator is not lit, the
HP 4339A is in Auto range mode.

(Comparator On) Indicates the comparator function is ON.
(Contact Check On) Indicates the contact check function is ON.

Indicates the trigger mode setting: Internal (Int), Manual (Man), or External
(Ext).

{Addressed) Indicates that the HP 4339A is in the Talker, Listener, or Talk only
state. This annunciator is active in HP-IB remote mode.
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HP 4339A

Rmt {(Remote) Indicates that the HP 43394 is in HP-IB remote mode or the talk only
mode.

Key Lock Indicates the P 4339A°s front panel keys are locked out.

Shift Indicates that the is pressed. (Shift is active.)

LINE Switch

The LINE Switch turns the HP 4339A ON or OFF. Int the 1 (ON) position power is applied and
all operating voltages are applied to the instrument. In the 0 (OFF) position no power is applied

and no operating voltages are applied to the instrument,

The HF 4339A’s settings are held in backup memory for about 72 hours after power is turned
OFF. Refer 10 “Reset Key . . " for the backed up settings.

Note V Qutput ON /OFF state is not saved, and the HP 43394 sets the V Output to

# OFF at power-on.

Note If you turn the HP 4339A OFF and then quickly ON again, it can cause an error
and the HP 4339A may not work normally. To prevent this, wait for at least

# 1 second before turning ON again.

Interlock Connector
The HP 4339A’s Interlock Connector provides safety from high voltages and identifies which
test fixture is connecied, It enables . -which applies the test voltage to the test fixture,
according to the following two fables.

Table 3-1. Interlock Condition for HP 16008E and HP 163398A

Interlock |Interlock|Source Voltage
Connector | Switch!

Not connected — Disabled
Connected Open Disabled
Connected Closed Enabled

1 The condition whether the test fixture’s cover i
open or closed.

Table 3-2. Interlock Condition for HP 161178 Low Noise Test Leads

Interiock Source Voltage
Connector

Not connected Disabled
Connected Enabled?

1 The available current limit setting is
0.5 mA only.
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Measurement Sequence Mode Key

Progray

HP 4339A

The Measurement Sequence Mode key toggles the measurement sequence mode ON and OFF
This feature provides an automatic measurement process. The HP 4339A has two sequence
modes: the single mode and the continuous mode.

Ready

Test Voltage ON

Wait: Charge Time

{

Measure

i

Test Voltage OFF

(a} Singie mode

Ready

'

Test Voltage ON

Y

Wait: Charge Time

| =0

Measure 1
==t

Memory Full?
t=Memory__ Size?

es
!

]

Wait: interval Time

Test Veitage OFF

]

(b} Continue

us mode

[RRES 3

Single Mode

Figare 3-2. Sequence Mode

Figure 3-2(a) shows a measurement sequence in the Single mode. The single mode is
appropriate for measuring 2 DUT when the operator defines the charge time (for example, 1
minute). The single mode is performed as follows:

1. At the Ready state, pressing s'" starts the measurement sequence, and the test voltage is

turned ON.

2. The HP 4339A waits for the defined Charge Time while the applied voltage is charging the

DUT.

3. After that, the HP 4339A measures the charged DUT.
4. At the end of the measurement sequence, the HP 4339A turns the test voltage OFF, and

returns o the Ready state.

Continoons mode

Figure 3-2(b) shows a measurement sequence in the Continuous mode. The continuous mode is
appropriate for measuring time related characteristics. The continuous mode is performed as

folows:
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1. At the Ready state, pressing s'" starts a measurement sequence, and the test voltage is
turned ON.

2. The HP 4339A waits for the defined Charge Time while the applied voltage is charging the
DUT

3. After that, the HP 4339A repeats measuring the DUT as many times as is defined by the
Memory Size with a defined Interval Time between measurements. The measurement data
is displayed on the LCD display after each measurement, and all measurement data is stored
in the data buffer, which can be accessed using HP=-IB commands (refer to DATA-sub).

4. After all measurements are completed, the HP 4339A turns the test voltage OFF, and
returns to the Ready state.
The user definable parameters Charge Tlme, Interval Time, and Memory Sme are set using

Progras

the program key ( a = 1. For details, refer to “Program Key @@

When the sequence is running, the Seq Running annunciator tuons ON.

T
Program Key ﬁ =
The program key sets the parameters for a measurement sequence For details about the % :
measurement sequence, refer to “Measurement Sequence Mode Key ‘ . The measurement 2
sequence parameters are as follows: %
ol
CHRG The Charging time of voltage. The range and resolution are as follows: § 1
Range I Resolution
0s < Charge Time < 1s 1 ms

15 < Charge Time < 10 s 10 ms
10 s < Charge Time < 100 s 100 ms
100 s < Charge Time < 999 s 1s

The default setting is 0 ms.

INTVL The Interval Time (used only in the Continuous mode). The range and
resolution are as follows:

Range lResolution
10 ms < Interval Time < 1 s 1 ms
1s < Interval Time < 10s 10 ms
10 s < Interval Time < 100 s 100 ms
100 s < Interval Time < 999 s ls

The default settingis 1 s.

MEMORY The Memory Size (used only in the Continuous mode). This parameter is the
number of measurement points which will be stored. Available memory sizes
are 1 to 500. The default memory size is 500.
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Measurement Parameter Key

The Measurement Parameter key selects i:he measurement parameter for the HP 4339A from
the following choices:

4 Resistance

I Current — When measuring in the grounded DUT configuration, the measured
current value is displayed as a negative value with the minus (—) sign.

BS (g} Surface Resistivity
RY (p,) Vq}ume Resistivity

The currently selected parameter is displayed on the left edge of the display. The default
setting is R (Resistance).

Elsc Size

Electrode Size Key @

The Electrodes Size key enters the thickness of the DUT, the electrode’s size, and the effective
area coefficient of the test fixture. These values are the factors used to calculate the volume
or surface resistivity. which determine the volume resistivity or surface resistivity. Parameters
are as follows:

THICKNESS  Enters the DUT’s thickness, which is equal to the distance between the
electrodes. Available values are 0.01 mm to 20 mm, with 0.1 mm resolution.
The default setting is 2.0 mm.

RES-CELL Defines the electrode’s size and the effective area coefficient of the test fixture.

# 26mm, 50mm, and 76mm : Select the electrode diameter (D1) size when
using the HP 16008B Resistivity Cell. The guard ring diameter size (D2)
is automatically selected according to the D1 value, The effective area
coefficient (B) is the fraction of the gap width to be added to the diameter of
the electrodes. The B value is usually specified by the standard that you use.
(for example: 1 for ASTM D 257;0 for JISK 6911,

Parameter Description Available Value
Dy Main electrode diameter | 26 mm! | 50 mm! | 76 mm?
D, Guard ring diameter 38 mm! | 70 mm! | 88 mm?
B Effective arez coefficient 60<B<1
(0.01 resolution, default is 0)

1 These parameter’s values are fixed and cannot be changed.

Surface resistivity (p,) and volume resistivity (p,) are calculated using the
following equation:
_T (.Dz -+ Dl)

Fe =0, ~ DY)

]
Py = o x 7512 om]

X R[]

Where,
E, . Surface resistance (Measured value)
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Ry Volume resistance (Measured value)
t: DUT’s thickness (Entered as THICKNESS)
® USER Defines the electrode’s parameters when using your own test fixture.

Parameter Description Available Value

AREA Effective area 0 cm? < AREA < 9999.9 cm?
(5-digit number, default is 19.635 cm)

PERIMETER | Effective perimeter 0 ecm < PERIMETER < 999.99 cm
: (5-digit number, default is 18.850 cm)

GAP Gap 0.001 cm < GAP < 99.99 cm
(4-digit number, default is 1 cm)

Surface resistivity {p;) and volume resistivity {(p,) are calculated using the
following equation:
_ PERIMETER
fe = TTTGAP

_AREA R,
Py = 7 x "1“6{9 - em]

x R.[Q]

Where,

B Surface resistance
R, : Volume resistance
t: DUT’s thickness (entered as THICENESS)

w
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Deviation Mode Key

The Deviation (A) Mode key selects the deviation measurement mode which displays the
difference between the measured value and a reference value. The available deviation modes

are as follows:
A ABS mode Displays the difference between the measured value and the reference value,
The value is calculated by
MeasuredValue — ReferenceV alue

A % mode Displays the difference between the measurement value and the reference
value as a percentage of the reference value. The value is calculated by

MeasuredValue — ReferenceV alue

ReferenceValue x 100
Off Turns the deviation measurement mode OFF. (default)
Note Changing the measurement parameter sets the deviation mode to OFF,
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Deviation (A) Reference Key ©

The deviation reference key sets the reference value of the deviation measurement. Refer to
“Setting the Reference Value” in Chapter 2 for more information.

Auto/Hold Range Key

The Auto/Hold range key toggles the measurement ranging mode between Auto and Hold. In
the Auto mode, the HP 4339A selects the optimurn measurement range automaticaily within 5
measurement cycles. In the Hold mode, the HP 4339A measurement range is fixed at the range
you select. The Hold Range annunciator indicates the current mode,

Range Setup Key

The Range Setup key sets the measurement range. The available measurement range settings
are:

100 pA (available when the measurement time mode is Medium or Long)
1 nA

10nA

100 nA

1uA

10 pA

100 pA {available when the measurement time mode is Short)

Each measurement range can measure a value up to 1.1 times of the range setup value.
“OVLD"(Over Load) is displayed instead of the measurement data when the measured value is
out of the measurable range.

Trigger Key S'“

The trigger key triggers a measurement when the HP 4339A is in the Manual trigger mode.
Refer to “Trigger Mode Key " for more information.

- - - - Seg AnoTT
Warning When the measurement sequence mode is ON, pressing may cause

the HP 4339A to output dangerous voltage levels up to 1000 Vdc. De NOT
touch the UNKINOWN terminals or the electrodes of the accessory when
the V Quiput indicator is ON.

Seq Abort

Sequence Abort Key

The Sequence Abort key aborts the running measurement sequence program.
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Local Key

The local key returns the HP 4330A to local (front-panel) operation from HP-IB remote
(computer controlled) operation. The Local key is the only active front-panel key while the
HP 4339A is in HP-IB remote mode, When the HP 43394 is remote state, the Brt annunciator

will be displayed.
) Adrs
Address Key 7

The Address key sets the HP 4338A°s HP-IB address. The available HP-IB address is any integer
number from 0 to 30, and address 31 is the Talk Only mode in which the HP 43394 only

outputs data through HP-IB interface.
Resetting or powering off doesn’t affect the HP 4339A’s address setting.

Trigger Mode Key

The Trigger Mode key selects the trigger source. The available trigger sources are as follows:

Int {Internal) Trigger Mode. The HP 43394 is triggered automatically and
continnously. (Default)

Man (Manual) The HP 4339A is triggered when “‘" is pressed.

Ext (External) The HP 4230A is triggered by a pulse input through the External
Trigger terminal or the handler interface. Refer to “External Trigger”.

Bus {Available only in HP-IB remote mode.) The HP 4339A is triggered by the GET or

*TRG command through the HP-IB.

lay

Delay Key

The Delay key sets a lag time between event and the start of the actual measurement. The
available trigger delay time value is 0 to 9.999 s,

Note The trigger delay time value is invalid when you perform the measurement
ﬁ sequence,
Recall Key .

The Recall key is used to recall instrument settings saved in non-volatile memory (EEPROM)
{see “Save Key . . ”) You must enter register number, O to 9, from which to recall the

settings. If the register selected is empty, the error message “RECALL FAILED” is displayed.

Function Beference  3-11

w
il
s
g
=
=1
=
|
9.-.
w
]
44
&
o
g




Front Panel | HP 43394

Save

Save Key @ @

The Save key stores the instrument’s current settings into non-volatile memory (EEPROM).
Saved settings are the same as the items stored into backup memory in Table 3-3. Up to 10 sets
of instrument settings can be saved. You must enter the register number , 0 1to 9, to assign the
register into which the settings will be saved.

Caution The HP 4339A overwrites the instrument’s settings into the assigned register
without warning. If settings are already stored in the assigned register, they
ﬁ will be lost.

Comparator Limit Key

The comparator limit key sets the comparator high and low limit values which decide the
comparator’s PASS or FAIL response. Note that the comparator function compares the
displayed value with the limit values '

You cannot set each limit value to OFF using the front-panel keys, but you can by using HP-IB
coramands. (Refer to “CALCulate Subsystem” in Chapter 5 To get around this front-panel key
restriction, use the Minimum ( ) or Maximum ( ) keys instead.

Comparator On/Off Key

The Comparator On/Off key toggles the comparator ON and OFF. The comparator determines
the measurement result (displayed value) is within the upper and lower limits set by the
Comparator Limit key. When the comparator is ON, the Comprtr On annunciator will be
displayed. The comparator will yield one of the following results:

jil} {(high) Greater than upper lmit
IN (in) Between the upper limit and lower limit
LO (low} Less than lower limit
N.C. (no-contact) Contact check failed (at contact check ON state)
In addition, these results are transmitted to the following destinations:
Destination Condition
Display HI IN, LO, N.C.
Handler Interface HI, IN, LO, N.C.
Beeper HI, L0, N.C. (when beeper mode is fail}, or

IN (when beeper mode is pass)
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Down and Up Arrow Keys @

These keys serve three functions:

w During a measurement, these keys change the Auto/Hold Range mode from Auto to Hold
{when in the Auto Range mode) and change the measurement range.

m When you enter a value for the value setup keys, these keys increase or decrease the setting
vahie.

m When you select an item for the selection keys, these keys are user to activate the item (the
selected item blinks).

0, ..., 9, (point), —(minus) Keys 5 -..
These keys are used to enter numeric data into the HP 4339A. Pressing ﬁr terminates

numeric data input,

Shift Key @

The blue Shift key activates the secondary function printed azbove the keys.

The Shift key toggle is cleared by a single execution of a shifted function or by pressing the
Shift key again. The Shift annunciator is displayed when the Shift key is toggled to active

mode.
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Exponential Key @

The Exponential key is used to enter an exponential value

Back Space Key
The Back Space key deletes a single preceding character of an input value.

Enter Key '

The Enter key terminates data input or setting, and refurns to measurement mode.

Minimum Key 3

The Minimum key enters the minimum value during a parameter setting operation.

Maximnm Key

The Maximum key enters the maximum value during a parameter setting operation.
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Open Key

The Open key executes an OPEN correction measurement to obtain the OPEN correction data.
The HP 4339A uses this data to cancel the Stray capacitance of the cabie for the contact check
function and the residual resistance of the test fixture. The data is stored in non-volatile
memory (EEPROM). See “Performing OPEN Correction” in Chapter 1 for more information.

At reset, the correction data is cleared.

Calibration Key

The Calibration key executes the calibration function. Calibration cancels the internal offset
error and the proportional error of the HP 4339A due to environmental temperature changes.
The calibration data are stored in backup memory. Refer to “Performing Calibration” in
Chapter 1 for more information.

At reset & , the calibration data is cleared.

Contact Check Key "‘

The Contact Check key toggles the contact check function ON and OFF. This function monitors
whether the DUT is properly connected to the test fixture or test leads.

® N.C. (No-Contact) will be displayed on the LCD display.

m The measurement status of the HP-IB output data is set to 2 (No-Contact). Refer to “Address
Key @ ” for the HP-IB output data.

® The /NO CONTACT pin of the handler interface is asserted. Refer to “Handler Interface” for
the pin assignment of the handler interface.

® The measurement is still performed, and the measurement result is outputted to the HP-IB
interface and the handler interface.

The decision limit value of the contact is obtained during an OPEN correction. When the OPEN
correction is performed, unconnected capacitance is measured and stored. The HP 4339A
compares this vale with the DUT’s capacitance.

The Cont Chk On annunciator is displayed when the contact check function is ON. The
default setting is OFF.
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Disp Mode

Display Mode Key
The Display Mode key selects the display mode from the following choices:

Measurement Display displays the measurement result. (default)
{When the contact check function is ON angd the contact check has
failed, N.C. (no-contact) will be displayed instead of the measurement
data.)

Comparison Display (When comparator function is ON,) Displays the resuit of the
comparisen as HI {greater than upper limit), I8 (Passed), and LOW (less
than lower limit), or ¥.C. (contact check failed).

{(When comparator function is OFF,} Always displays OFF.

Limit table Display Displays the upper and lower limits of the comparator function.

Display Off Turns the display OFF (Only annunciators are displayed).
{Used, for exampie, n HP-IB remote mode.)

Key Lock Key “

The key lock key licks out all front panel key inputs except for this key. The cancel the key
lock condition, press again. The key lock state is indicated by the annunciator.
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Rezer
Reset Key
The Reset key resets all instrument settings and correction data to the default values.

The HP 43394 can also be reset by sending HP-IB commands :SYST:PRES and *RST, with the
same results, except in a couple of cases. The following table lists the difference among the
results of pressing the Reset key and sending the :SYST:PRES and *RST command, and also
lists where the settings are stored in.

Data stored in back-up memory is held for about 72 hours after powering OFF. The items saved
by the Save key or recalled by the recall key are the same as those stored in the back-up
memory. Data stored in EEPROM is not affected by powering OFF.

Table 3-3. Reset Settings

Item Reset key  |SYST:PRES![+RST!{ Storedin
Test voltage output state OFF 4 — None
Test voltage level oV - +— | Back-up memory
Current limit 0.5 mA — « | Back-up memory
Measurement parameter R . « | Back-up memory
Thickness of DUT 2 mm e ~ | Back-up memory
Electrode size (DI) 50 mm o ~ 1 Back-up memory
Electrode size (AREA) 19.635 mm? — + | Back-up memory
Electrode size (PERIMETER) 18.850 am - +— | Back-up memory
Electrode size (GAP) 1.000 em o +« | Back-up memory
Effective area coefficient (B} o - + | Back-up memory
Deviation measurement QFF - +— | Back-up memory
Deviation reference value Cleared — + | Back-up memory
Measurement range mode Auto - + |Back-up memory
Measurement range (Auto) e ~— | Back-up memory
Measurement time mode Medium o «- | Back-up memory
Averaging rate i — « [ Back-up memory
Trigger mode Internal — « | Back-up memory
Trigger delay time . Os — «— { Back-up memory
Contact Check ON/OFF state OFF R «— i Back-up memory
Comparator ON/OFF state OFF e +~ {Back-up memory
Comparator lmits Cleared — ~ | Back-up memory
Program sequence runming Aborted - - None
Program sequence OFF e «— {Back-up memory
Change time i0s — +~ { Back-up memory
Interval time s o «— | Back-up memory
Memory size 500 — « | Back-up memory
Display mode Measured Display — + § Back-up memory
Correction ON/OFF state ON . OFF None
Correction data Cieared — - EEPROM
Offset-Error Canceling OFF e o EEPROM

1 “+" indicates the value is the same as what is indicated to the left.
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Table 3-3. Reset Settings (continued)

Item Reset key | SYST:PRES! | #RST? | Stored in
Beep ON/OFF state oM — « | EEPROM
Beep mode FAIL mode — +— | EEPROM
Data transfer format ASCIl e e EEPROM
Power line frequency | No effect o — EEPROM
HP-IB Address No effect e o EEPROM
Key lock N/A No effect OFF None
:INT:CONT ON — OFF None

Configuration Key

The Configaration key allo*'ws you to set the offset-error canceling, the beep mode, and the
power line frequency, and to run the self-test.

OFST Sets the offset-error canceling ON or OFF. This function automatically cancels the
offset error due to the temperature change every 30 seconds, when the measurement
range is 100 pA or 1 nA, and the measurement time mode is the Long mode. When -
this function is set to OFF, the offset error may increase a little. The default setting is
0OFF.

The following figure shows the measurement timing diagram when the offset-error
canceling is set to ON.
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Normal measurement (sequence mode is OFF)
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¥ : Measurement trigger m » Oftset canceling { less then 1 second }

T 1 Offset canceling timet interrupt i T Measuring
{ 30 seconds inervat)

Rk Shx]

Figure 3-3. Offset-Error Canceling Timing Chart

BEEP Comparison results output to the beeper are classified into following modes:
OFF Does not emit a beep (no output to beeper).
PASS Emits a beep when the comparison result is IN.
FAIL Emits a beep when the comparison result is HI, LO or N.C.. (default)

Note In the OFF mode, the HP 4339A does not emit a beep when a system error or
ﬁ operation error ocours.

LINE Available power LINE frequency selections are 50 Hz and 60 Hz.
MORE  Displays the internal test menu.
® SVC — There are five service functions.
KEY Tests the front-panel keys,
HNDL Tests the handler output signal.
CSUM Runs the ROM check sum program.

RAM Tests RAM (the read-write test). After the test, the HP 4339A resets
the instrument’s settings.
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EEPROM  Tests EEPROM. The data stored in EEPROM is not affected when no
error is detected. If errors are detected, the HP 4339A clears the data
and restores the default data.

w TEST (Self-test) — The self-test tests the HP 4339A’s basic performance and
displays the resuits as the sum of error codes of each existing error.

The HP 4330A also executes its self-test when it is turned ON (power-on test). The
settings of the HP 4339A are not affected by the self-test, except when errors

OCCur
item Result Errox Code
1. Beeper ’ beep once -
2. Display display ali digits and segments -
3. RAM display error message if an error occurst 1
4. EPROM display error message if an error ecoarst 2
5. Calibration data (EEPROM) display error message if an error sccurs? 4
6. User's data (EEPROM) display error message if an error occurs? 8
7. AD converter display error message if an error occurst 16
8. Backup RAM display error message if an error occurs? 32

1 During the power-on test, the HP 4339A stops operation if an error occurs.
2 Dawring the power-on test, the HP 4339A uses default values and continnes the test.

EXIT Returns to measurement.

Fenction Beference  3-19

aotiolofayy tonsund ¢




Rear Panel ' HP 4339A

Rear Panel

HE-IB interface

N

serial number plate power cord receptacle

external trigger LINE fuse holder

nandier interface

LINE voltage selector

Figure 3-4. Rear Panel

External Trigger

The Ext (External) Trigger terminal is used to trigger the HP 4339A by inputting a
positive-going TTL pulse, when the HP 43394 is set to external trigger mode. Figure 3-5 shows
the specifications required for the TTL pulse.

Vi e e
Tp
Vil wemmsmsemean .
Input Voltage: 20V <V =80V
- OV £ Ve <08V
input Current: Max.01mAlBVE = 5.0V}
Max. Q. 4mAlBVL = 0.4V}
Pulse Width; Tp = H00us

Figure 3-5. Required External Trigger Pulse Specification
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Handler Interface
Handler interface is used to synchronize timing with an external handler.

Before using the handler interface, you must connect pull-up resisters to enable the output
signals and set the dip switch to select the voltage level to match the input signals. Refer to
Appendix B for these procedures.

Specifications
& OQutput signal : Negative TRUE, open collector, opto-isclated
Decision Output:

Primary parameter Comparator High, In, Low
Secondary parameter Comparator High, In, Low
DUT and test electrode’s contact failed.

Index: Analog measurement complete

Measurement complete: Full measurement complete

Alarm: Notification that a momentary power failure was detected or the error occurs.
® Input Signal : Opto-isolated

Keylock: Front panel keyboard lockout

External Trigger: Pulse width > 1 us

15003006

Figure 3-6. Pin Assignment for Handler Interface Connector

Function Referznce

321

fo)
=
B
£
=3
-
el
o
=
-
=
o
=
B
o




Rear Panel
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Table 3-4. Contact Assignment for Comparator Function

Pin No. Signal Namet

Description

1 EXT DCV1
2 EXT DCV1

External DC Voltage 1:
DC voltage supply pins for DC isolated open collector outputs (/HI, /IN/, LY/, INO
CONTACT). Maximurm voltage is +24 V, minimum +5

17 /HV OFF Voltage Source OFF:
When this line is asserted, output of the voltage source is disabled.
18 /KEY LOCK Key Lock:

When this line is asserted, 21l of the HP 4339A’s front panel key funetions are
disabled.

18 ° |/BEXT TRIG

External Trigger:
HP 43304 is triggered on the rising edge of 2 pulse applied to this pin when the
trigger mode is set to the External.< .

20 EXT DCVZ
21 EXT DCv2

External DC voltage 2:

DC voltage supply pins for DC Isclated inputs (/EXT TRIG, /KEY LOCK, /HV OFF) and
DC Isolated sutputs (ANDEX, /EOM, /NOT READY, /ALARM). Maximum voltage is
+15 ¥V, minimum +5V

24 +5V Internal voltage supply (max. output 0.1 A):

25 +5V Exceeding 0.1 A will cause the internal voltage output and the output signals to got
to zero.

28 COM1 Common for EXT DCV1

27 COM1

28 7 This signal is asserted, when the comparison result is High.3

28 AN This signal is asserted, when the comparison result s In.>

30 10 This signal is asserted, when the comparison result is Low.3

37 /NO CONTACT

‘This signal is asserted, when the contact check failed.>

41 /NOT READY

Not ready:
This signal is asserted when the current fowing through the DUT exceeds the current
Hmit.

42 JALARM

Alarm:
This signal is asserted when a power failure oceurs or the error (E11, E12, E13,
E14, E15, E20 or E~313) occurs.

43 /INDEX Index:
This signal is asserted when an analog measurement is complete and the HP 43384 is
ready for the next DUT to be connected to the UNKNOWN terminals. The
measurement data, however is not valid until /EOM is asserted.

44 /EOM End of Measurement:
This signal is asserted when the measurement data and comparison results are valid.

45 COoM2 Common for EXT DCV2

46 coMz

49 GND Ground tied to chassis.

50 GND

1 The / (slash) means that the signal is asserted when low.
2 If an error occurs and the HP 4339A stops operation, the HP 4339A will not trigger 2 measurement after receiving

the /EXT TRIG signal.

3 If an error occurs and the HP 43504 stops operation, these lines maintain the condition just before the emror

ocewiTed.
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T T2
JEXT_TRIG ‘ [ L/
/INDEX ; ! : / e
/ : \ T
/EOM 1 : , .
| : o
{Data Previous Data Valid XData Inva!idy Data Valid iy
: By 3
g
m :
.m-
7
T1: Trigger Pulse Width > PS &
®
T2 : Trigger Wait Time Z 0pS
After /EOM Output
L0004
_ Figure 3-7. Timing Diagram
Note This timing diagram is also applied when the contact check fails, because the
measurement is performed and the measurement result is output, even if the
# contact check fails.
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Electrical Characteristics
Output Signals. Each DC output is isolated using open collector output opto-isclators. The

output voltage of each line is enabled by putting pull-up resistors on the main board, and by
connecting the pull-up resistors to an externally applied DC voltage.

The electrical circuits of the DC isolated outputs are divided into two groups to be able to
separate power supplies (refer to Table 3-5).

A simplified diagrams of the output signals is shown in Figure 3-8 for comparison signals and
Figure 3-9 for control signals.

Table 3-5. Handler Output Electrical Characteristics

Output Signals Voltage Cutput Rating Maximuam | External Voltage/Cirenit Common
Tow HJ.gh Current
Coxmparison Siguals
. <05V 5t024V 6 mA EXT DCVL
COMI
AN
A0
/NO CONTACT
Control Signals
5V 5 v 6 s
JALARM <0.5 to 15 mA Exgo 1;;&2 2
ANDEX : :
/EOM
/NOT READY
Note The pull-up resistors in Figure 3-8 and Figure 3-9 are not mounted when
HP 43394 is shipped from the factory. Before using the handler interface,
ﬁ raount the pull-up resistors.
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A1 Main Board Handler

Interface
Connector
YN
{ EXT DCV1
EEul "
Pull-up Resistors % §§ ;
[ ISEEE | HI
@:é f
| 1IN
29 | r
{| /o 2]
Gz |
A
Cj) <1 INO CONTACT ?—_}
A i a
| COMT &

C500RUT
Figure 3-8. Handler Interface Comparison Output Signals Diagram
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A1 Main Board E}?gg‘fée
Connector
| Q EXT DCV2
Pull-up Resistors g % é %
f <| JOVER CURRENT

6[ s Y l
G | IALARM
b ]
C:C <! JINDEX
G ' | JEOM
¥z i

> i COM2

u

L500B003
Figure 3-9. Handler Interface Control Output Signals Diagram
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Input Signals. The DC isolated input signals are connected to the cathodes of the LEDs in

the opto-isolators. The anodes of the LED’s are powered by an external voitage source (EXT

DCV2).

The OFF state voltage (high level) of the DC isolated input signals depends on the pull-up
voltage powered by an external; voltage source (EXT DCV2). (The input current is restricted by

using a switch on the main board.)

The electrical characteristics of the input signals are listed in Table 3-6. A diagram for the
input signals is shown in Figure 3-10.

Table 3-6. Handler Input Electrical Characteristics

Signal Input Voltage Input Current (Low) Circuit Common
Pril-up Voltage
Low | High BV 12V | 15V -
/EXTTRIG |<1V|5t015V]|11.1mA 105 mal18.5 ma coM2
AAEYLOCK i< 1ViBtwlsVIS52mA {14.5mA[18.5 mA COM2
JHV OFF <1Vi5tel5 Vi1l mA {105 mAl13.5 mA CoM2

Handier Al Main Board
" Interface
Connector
SN
EXT DCV2 %
51 )
/EXT TRIG [Z::WWS &0
S2
[ 2
KEY Look =l
VR
/HV OFF 2 e @@b |
rd
ISR
N v

LS0DE002

Figure 3-10. Bandler Interface Input Signal Diagram
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HP-IB Interface

The HP-IB Interface is used for remote control of the HP 4339A using the Hewlett-Packard
Interface Bus (up-18).

HP-IB is a standard for interfacing instruments to computers, and supports for IEEE 488.1,
1IEC-625 , IEEE 488.2 , and JIS-C1901 . HP-IB allows instruments to be controlled by an
external computer which sends commands or instructions to and receives data from the
instrument.

With the HP-IB system, many different types of devices including instruments, computers,
plotters and printers can be connected in parallel. When configuring an HP-IB system, the
following restrictions must be adhered to:

» The length of cable between one device and another must be less than or equal to four
meters. The total length of cable in one bus system must be less than or equal to two meters
times the number of devices connected on the bus (the HP-IB controller counts as one
device) and must not exceed 20 meters.

® A maximum of 15 devices can be connected on one bus syster.

» There are no restrictions on how the cables are connected together, However, it is
recoramended that no more than four piggyback connectors be stacked together on any one
device, or else the resulting structure could exert enough force on the connector mounting to
damage it.

Every HP-IB device has its own unique identification address. The available HP-IB addresses

are integer numbers from 0 to 30. Every device on an HP-IB bus must have a unique address.

Table 3-7 lists the HP 4339A's HP-IB capability and functions. These functions provide the
means for an instrument to receive, process, and transmit commands, data, and status over the
‘HP-IB bus.

Table 3-7. HP-IB Interface Capability

Code Function

SH1 | Complete source handshake capability

AH1 | Complete acceptor handshake capability

T5 |Basic talker; serial poll; Unaddressed if MLA; Talk-Only
14 |Basic listener; Unaddressed if MTA; no Listen Only
SR1 |Service request capability

RL1 Remote/Local capability

DC1 | Device clear capability

DT1 | Device trigger capability

CO |No controller capability

El1 | Drivers are open-collector
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LINE Fuse Holder

The HP 4339A’s Iine fuse is selected depending on the LINE Voltage selection. Refer to
Table 3-8.

LINE Voltage Selector

The Line Voltage Selector is used to match the HP 4339A to the power line voltage being used.
The line voltage selections are as follows:

Table 3-8. Power Voltage Selector Setting

Voltage Selector Line Voltage Required Fuse
115V 100V /120V TO5A250V
(HP part nummber 2110-0202)
230V 220V /240V T0O25 A250V
(HP part number 2110-0201)

Power Cord Receptacie
The Power Cord Receptacle is used to plug in the power cord.

Power Cord
To protect operating personnel, the National Electrical Manufacturer’s Association (NEmMa)
recornmends that the instrument panel and cabinet be grounded. The HP 4339A is equipped

with a three-conductor power cord that, when plugged into the appropriate ac power
receptacle, grounds the instrument. The offset pin on the power cord is the safety ground.

To preserve the protection feature when operating the instrument from a two prong outlet, use
a three-prong to two-prong adapter (HP Part Number 1251-8196) and connect the green pigtail

on the adapter to the power-line ground.

Caution The power plug must be plugged into an cutlet that provides a protective earih
ground connection. Do not use an extension cord or power cord that does not

# have a protective ground.

Figure 3-11 shows the available power cords used in various countries. Also shown is the
standard power cord furnished with the instrument. HP part numbers, applicable standards for
power plugs, electrical characteristics, and the countries using each type of power cord are
listed in Figure 3-11. For assistance in selecting the correct power cord, contact the nearest

Hewlett-Packard sales office.
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QPTION 300 QPTION 531 Australia/New Zealand
/ Earth
e Hettrnd
Line

Pluy: BS1363A, 250V
Cable : HP B120~135)

Plug: NZSS 198/AS Cl12, 250V
Cable: HP 2120-136%

OPTION 502 Europesn Continent

Plug : CEE-VIL, 250V
Cable : HP B120~1689

OPTION 803 U.S./Canada

@ i%g/ Farth
\ o
Plug : NEMA 5-15P, 125V, 154
Cable : HP 8120~1378

Neutrat

DPTION 904

Tim 2

Plug: NEMA 6-15P, 250V, 15A
Cable: HP 8120-0698

OPTION 545+ Any country

Heutrai ~

Plug : CEE 22-V1, 250V
Cable : HP 8120-13%6

OPTION 906 Switzerland

QN

OPTION 812 Denmark

Plug: SABS 164, 250V
Cabie: HP 812047211

Heutrnl
A / a0
SN -~
Line / e gaetn
Plug: SEV 1011.1959-24507 Type 12, 250V Plug: DHCR 107, 220V
Cable: HP 8120-2104 Ceble ; HFP B120-2956
OPTION 917 India/Republic of S.Africa OPTION 918 Japan

Plug: JIS C 8303, 125V, 15A
Cable: HP 8120-4753

NOTE: Each option number includes =&
‘family' of cords and connectors of various
materials and plug body configurations
{straight, 98 ® eto.).

* Plug option 905 is freguently used for
interconnecting system components and
peripherals.

Figare 3-11. Power Cord Available
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Serial Number Plate _
The serial number plate provides manufacturing information about the HP 4339A. For details,
see “Serial Number” in Appendix A.

@QUGIG :a'&i':'um‘g:lmg.s L
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Theory of Operation
This section provides the HP 4339A°s theory of operation.

In “Overall Measurement Theory” and “Overall Block Diagram”, we will discuss the
measurement theory with the ungrounded DUT measurement configuration. These descriptions
can also be applied to the measurement of a grounded DUT, considering the test signal flow
shown in Figure 3-14 (b).

Overall Measurement Theory
The HP 4339A measures the Device Under Test (DUT) resistance in the following manner,

Ix
Rs Ri
—AA—-O— DUT O AAA
R
\/-_':" (@
v Ry = %“— (Rs «+ Ri) v
X

Figure 3-12. Simplified Medel of Impedance Measurement

Figure 3-12 shows a simplified model of the HP 4339A measuring a DUT. In the Figure 3-12,
the DUT is connected in series with a test voltage source, V, and an ammeter, A. Rs is the
HP 4339A’s source resistance (Rs = 1k0) and Ri is the input resistance (Ri = 1kQ).

In the resistance measurement mode (the measurement parameter is R), the HP 4339A displays
the “derived” DUT resistance, Rx. In other words, if the ammeter measures Jx when the source
voltage is V, the HP 4339A displays the DUT resistance Rz, calculated using the following
equation: }

Vv .
RI—}“;—(RS-FRZ)

In the current measurement mode (the measurement parameter is I}, the HP 4339A measures
the actual current value, Ir, which flows through the DUT, and displays the value for the
measurement result. For example, if R is 100 kD, and Vis 1 V, the measurement result will be
9.8 pA (iﬁo%%ﬂ)' If you measure a DUT whose resistance value is lower, the HP 4339A’s source
resistance, Rs, and input resistance, Bi, affect the measurement current value, Ir, more.
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Overall Block Diagram
Figure 3-13 shows the overall block diagram of the HP 4339A.

. T-V Converter CPU Lo
: r———— :
R — ADC D VI S XX
DUT : f
Vottage __ 2~ Keyboard
| Seurce T < Y
E Measuremerst .
v Voltage ::
=1
B
=y
o
T
R B
Figure 3-13. HP 4339A Overall Block Diagram 3

The voltage source applies a dc voltage which is set by the keyboard or by an HP-IB command.
The I-V converter, which is directly connected to the input, converts the current into a voltage
ramp, of which the slope is proportional to the input current. The CPU calculates the current
from the voltage ramp slope, then calculates the DUT’s resistance by dividing the source

voltage by the current.
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Grounded and Ungrounded DUT Measurement Configuration
The HP 4339A has the capability to measure both grounded and ungrounded DUTs.

B F oo

el | | AL e 5] FL

&

fnput Groun Guard Cutput input; Ground | Guard]  Output
l ]

$hunt Connector E Shunt Conneztor
-

(@) Ungrounded DUT Measurement (b} Grounded DUT Measurement

LU

Figure 3-14. Ungrounded and Grounded DUT Measurement

In Figure 3-14 (a), the Ground and the Guard terminal are connected by a shut connector.

The Input terminal is connected to one side of the DUT, while the other side of the DUT is
“connected to the Output terminal. In this configuration, the Output terminal supplies the test
voltage to the DUT, and the test current through the DUT is input to the HP 4339A through the
Input terminal, which is connected to the ammeter circuit.

In Figure 3-14 (b), the Guard and Output terminals are connected by the shut connector, and
the Input terminal is connected to the grounded DUT The QOutput terminal supplies the test
voltage to the DUT (through the ammeter circuit).

When you measure the grounded DUT, the Ground terminal may be left open, however, for
more precise measurement, the Ground terminal and the DUT’s ground should be connected to
each other as a common ground.

Note In the HP 4339A’s ammmeter measures the test current as a positive value
when current flows from the Input terminal to the Guard terminal. So, an
ﬁ ungrounded DUT measurement results in a positive current value, and a
grounded DUT measurement results in a negative current value. {Resistance, R,

is always a positive value.)
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Remote Operation

Introduction

This chapter provides step-by-step instructions for controlling the HP 4339A using HP-IB
remote mode. The examples in this manual use the HP 8000 series 200 or 300 BASIC language.

This chapter covers the following:

w Getting started

m Setting up the HP 4330A

m Triggering a measurement

m Refrieving measurement data

m Other features

m If you have a problem

Refer to Chapter 5 for the description of each HP-IB command.

Note In this chapter, all commands are spelled in abbreviated (short) form. Refer to
ﬁ “Command Abbreviations” in Chapter 5 for more information.

Note This chapter is not intended to teach BASIC programming language or the
Standard Commands for Programmable Instruments (SCPI) programing, or to
# discuss HP-IB theory; refer to the following documents which are better suited
for these tasks.

For more information concerning BASIC, refer to the manual set for the
BASIC version being used:

BASIC Programming Technigues
BASIC Language Reference

For more information concerning SCPI, refer to the following:
Beginner’s Guide to SCPI
For more information concerning HP-IB operation, refer to the following:

BASTC Iterfacing Techniques
Tutorial Description of the Hewlett-Packard Fnterface Bus
Condensed Description of the Hewleit-Fackard Interface Bus

Remote Operation  4-1
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Getting Started HP 4339%A

Getting Started

This section will teach you the basics of operating the HP 4339A in HP-IB remote mode (from
now on referred to as remote). This includes reading the HP-IB address, sending commands to
the HP 4339A, and retrieving data from the HP 4339A.

Input/Output Statements

The statements used to operate the HP 4339A in remote depend on the computer and the
programming language being used. In particular, you need to know the statements the language
uses to input and output information. The input statements for the HP 9000 series 200 or 300
BASIC language are:

ENTER or TRANSFER
The output statement is:
0UTPUT
Read your computer manuals to find out which statements vou need to.use.

Reading the HP-IB Address

Before you can operate the HP 4339A in remote, you need to know its HP-IB address (factory
setting=17). To check the address, press . A typical display is:

HF-I3 RIRS ({7

The displayed response is the device address. When sending a remote command, you append
this address to the HP-IB interface’s select code (normally 7). For example, if the select code is
7 and the device address is 17, the appended combination is 717.

Every device on the HP-IB bus must have a unique address. You can assign new HP-IB
addresses.

Sending a Remote Command

To send a remote command to the HP 4339A, combine the computer’s output statement with
the HP-IB select code, the device address, and finally the HP 4339A command. For example, to
reset the HP 43384, send:

OUTPUT 717;"*RST

Notice that the display’s Adrsd and Rmt annunciators are ON. This means the HP 43394 is in
the remote mode and has been addressed to listen (receive commands).

4-2 BRemote Dperation
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Returning to Local Mode

When you press a key on the HP 4339A°s keyboard while operating in remote, the HP 43394
does not respond. This is because In rernote (as ind:ic:ate('\i‘j by the display’s Bmt annunciator)
the HP 43394 ignores all front panel inputs except the key. To return the HP 4339A to

the Local mode, press the f_—cﬂf .

Query Commands

There are several commands in the alphabetic command directory thaf end with a question
mark. These commands are called query commands because each returns a response to a
particular gquestion,

In addition to the queries described above, you can create others by appending a question mark
10 most commands.

Getting Data from the HP 4339A

The HP 4339A can output readings and responses to query commands. As an example, have
the HP 4333A generate a response t0 a query cornimand by sending:

DUTPUT 717;"*IDN?"

When you send a query from remote, the HP 4338A does not display the response as it would
if you executed the commuand from its front panel. Instead, the HP 4339A sends the response
to its cutput buffer. The output buffer is a register that holds a guery response or data for

a single measurement until it is read by the computer or replaced by new information. Use
the computer’s input statement to get the response from the output buffer. For example, the
following program reads the response (HP 4338A) and prints it.

10 ENTER 717;4%
20 PRINT 4%
30 END
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To Control the HP 4339A from_. an External Computer
Most measurements can be modeled by the following simple four step sequence:
1. Set up the instrument.

Typically, you begin the setup step by sending the *RST command to set the instrument to
its default settings. Next, if you need values different from the default settings, change the
settings one by one as required.

2. 'Trigger the measurement.

The trigger may be generated automatically by steps taken in your setup commands, or you
may send an explicit trigger command. To select the trigger source, send the : TRIG:SOUR
command with the trigger source parameter. When you select BUS as the trigger source,
sending *TRG triggers a measurement and retrieves the measurement data.

3. Retrieving the data.
4. Turn OFF the test voltage and end the measurement.
Figure 4-1 shows a simple resistance measurement program.

! Step 1 Resetting
QuUTPUT 717 ;"*R3T"
OUTPUT 717;%:INIT:CORT Onv Iitializing trigger system

OUTPUT 717;":FUNC *RES?" Resistance measurement
OUTPUT 717 ;" :SCUR:VOLT 10® Test voltage: 10V
OUTPUT 717 ;" :0UTP ON® Applying iest voliage
OUTPUT 717;":TRIG:SOUR BUS"  Trigger source: Bus

! Step 2 Triggering

QUTPUT 717 ;"*TRG"

! Step 3 Retrieving the data
ERTER 717;R_value

! Step 4 Turning OFF test voltage

QUTPUT 717;":0UTP QFFY

Figure 4-1. Simple Program Example

The following sections describes how to perform specific tasks.

44 Remote Operation



HP 4333A Getting Started

To Set Up the HP 4330A

To Reset the HP 4339A
The following commands reset the HP 4339A.;

m *RST
m :SYST:PRES

Note The *RST command also Initiates the trigger system also and places trigger
sequence in the IDLE state. Refer to “Trigger System” in Chapter 5 for more
ﬁ information.

For example,
ODUTPUT 717;"#RST"

To Set the Power LINE Frequency

The following command sets the power line frequency:

® SYST:LFR W

For example, to set the LINE frequency to 50 Hz,
OUTPUT 717;":SYST:LFR 50"

To Select the Measurement Parameter
The following commands select the measurement parameter:

® :SENS:FURC
wm :CALC:FORM

To select Resistance,
DUTPUT 717;":SENS:FUNC °RES’"
To select Volume Resistivity,

QUTPUT 717;":SENS:FUNC °RES’"
QUTPUT 717;":CALC:FORM VRES"

To select Surface Resistivity,

OUTPUT 717;":SENS:FUNC ‘RES’"
QUTPUT 717;":CALC:FORM SRES"

To select, Current,
QUTPUT 717;":SENS:FUNC ’CURR’"

To Set the Test Voltage

The foHowing command sets the test voltage:

& :SOUR:VOLT

For example, to set 10 V as the test voitage,
guUTPUT 717;":S0UR:VOLT 10%

BRemote Gperation 45
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To Apply the Test Voltage
The following commands applies the test voltage:
® :DUTP
For example,
QuUTPUT 717;":0UTP 0K

QUTPUT 717;":0UTP OFF¥

Warning Sending :0UTP command may cause the HP 4339A to output a dangerous
voltage levels up to 1000 Vde. Do NOT touch the UNKNOWN terminals or
6 the electrodes of the accessory, when the V Output indicator is ON.

To Set the Carrent Limit

The following command sets the current limit value:
m :SOUR:CURR:LIM

For example, to set 0.5 mA as the current Hmit value,
® OUTPUT 717;":SOUR:CURR:LIM O.5MA"

To Select Measurement Time Mode
The following command selects the measurement time mode:
m :SENS:CURR:APER
To set the measurement time mode to SHORT:
OUTPUT 717 ;":SENS:CURR:APER 0.01"
To set the measurement time mode to MEDIUM:
OUTPUT 717;":SENS:CURR:APER 0.03"
To set the measurement time mode to LONG:
OUTPUT 717:":SENS:CURR:APER 0.39%

To Perform Calibration

The following command calibrates the HP 4339A:
® :CAL?

For example,

OUTPUT 717;Y:CAL?"

ENTER 717;4

IF A<>0 THER
PRINT "Error:“,A
PAUSE

END IF
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To Perform OPEN Correction

The following command performs an OPEN correction:

® :SENS:CORR:COLL O¥FS3

For example,

Getting Started

DISP "Connect the test fixture without a DUT, then press ‘Continue’."

PAUSE Current measurement

OUGTPUT 717 ;" :SENS:FUNC °CURR*"

OUTPUT 717;":SENS:CURR:APER 0.39"  Measurement time mode: Long

QUTPUT 717;":SOUR:VOLT 1oV Test voltage: 10V
DUTPUT 7179 :0UTP ON® Applyring test voltage
REPEAT Retrieving the data
QUTPUT 717 ;":FETC?"
ENTER 717;8,D Wait until current is within 0.5 pA

UNTIL ABS(D)<5.E~13

OUTPUT 717;":SENS:CORR:COLL OFFS"  Performing OPEN correction
Wait until OPEN correction ends

ENTER 717:A Turning OFF test voltage

OUTPUT 717 ;"*CPC?"

OUTPUT 717;"0UTP OFF"

To Select the Measnrement Range

The following commands select the measurement range:

W :SENS:CURR:RANG
m :SENS:CURR:RANG:AUTO

For example, to select the Auto range mode,
OUTPUT 717 ;" :SENS:CURR:RANG:AUTCO ON®

For example, to select the 1 nA range,
OUTPUT 717;" :CURR:RANG:AUTOD OFF"
CUTPUT 717;" :CURR:RANG 1E~-8"

To Set the Averaging Rate

The following commands set the averaging rate:

® :SENS:AVER
w SENS:AVER:COUN

For example, to set the averaging rate to 4,
QUTPUT 717;%:AVER:COUN 4"

To Set Trigger Delay Time

The following command sets the trigger delay time:

m :TRIG:DEL
For example, to set the trigger delay time to 10 ms,
OUTPUT 747;":TRIG:DEL 1E-2¢

Remots Gperation 4.7
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Getting Started HP 4339A

To Set the Parameters for Resistivity Measurements
The following commands set the parameters for resistivity measurements:

® :CALC:RES:STH
® :CALC:RES:EPER
M :CALC:RES:GLEN
® :CALC:RES:EAR

For example, to measure the volume resistivity, when the thickness of DUT is 2 mm, and when
you use the ¢ 50 mm electrode and 70 mm guard ring of the HP 160088 Resistivity Cell, that is,

Thickness is 0.002 m

Effective Area is 0.0019635 (= = x (0.05/2)?) m?
Effective Perimeter is 0.1885 (= = x (0.05+0.07)/2) m
Gap is 0.01 { =(0.07-0.05)/2 ) m.

OUTPUT 717;":SENS:FUNC ’RES’"
OUTPUT 717;":CALC:FORM VRES"

; _

OUTPUT 717;":CALC:RES:STH 0.002"
OUTPUT 717;":CALC:RES:EAR 0.0019635"
OUTPUT 717;":CALC:RES:EPER 0.1885"
OUTPUT 717;":CALC:RES:GLEN 0.01"

To Set Beeper Mode

The following commands set the beeper fnode:

:SYST:BEEP
:SYST:BEEP:STAT
:CALC1:LIM:BEEP
:CALC1:LIM:BEEP:COND

For example, to set the beeper mode to emit a beep when comparison resuit is PASS.
OUTPUT 717;":CALCL:LIM:BEEP:COND PASSY

To Lock Out the Front Panel Keys
The following command locks out the front panel keys:
m :SYST:KLOC
For example, to lock out the front panei keys,
DUTPUT 747;":SYST:KLOC ON"

To Check Contact Integrity at the Test Fixture
The following corumand checks contacts at the test fixture:
® :SENS:RES:CONT:VER
For example, to enable the contact check function,
OUTPUT 717;":SENS:RES:CONT:VER ON"
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To Use the Comparator Function
The following commands conirol the comparator function:

CALC:LIM:CLE
CALC:LIM:FAIL?
CALC:LI¥:LOW
CALC:LIM:10W:STAT
CALC:LIM:UPP
CALC:LIM:UPP:STAT
W CALC:LIM:STAT

For example, to set the limit values and to enable the comparator function,

OUTPUT 717;":CALC:LIM:LCW 1E10"
OUTPUT 717;":CALC:LIM:UPP 1E14"
OUTPUT 717;":CALC:LIM:STAT ON®
QUTPUT 717;":FETC?"

ENTER 717;5,D,C

To Display a Deviation Measurement
The following commands display deviation results:

m :DATA

wm :CALC:MATE:EXPR:RAME
w :CALC:MATH:EXPR:CAT?
® :CALC:MATH:STAT

For example, to set the reference value using a measurement value and to calculate the
absolute deviation value,

OuUTPUT 7417;":FETC?"

ENTER 717;s,d

OUTPUT 717;":DATA REF,";d

QUTPUT 717;":CALC:MATH:EXPR:NAME DEV"
QUTPUT 717;":CALC:MATH:STAT ON"

uaiesady eiowigiy . -

To Set the Offset-Error Canceling Function
The following command set the offset-error canceling function ON or OFF:
m :CAL:AUTO
For example, 1o select the offset-error canceling function OFF,
OUTPUT T17;":CAL:AUTO OFF®

To Wait Until Previcusly Sent Commands are Completed

The following commands make the HP 4339A wait until the previously sent commands are
completed:

m *(PC
w *(PC7?
m WAL

Remote Operation 4.9
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For example, to wait until the OPEN correction is completed,

OUTPUT 717;":SENS:CDRR;:COLL STANL® FPerform OPEN correction
OUTPUT 717 ;"sx0pce?" Wait for OPEN correction completed

ENTER 717;4

To Get the Current Instrument Settings
The following command gets the current instrument settings:
& *LRN7?
For example,
DI¥ A$[1000]
OI}I'PUT T17;"%LRY?"

ENTER T17;4%
PRINT A%

To Save and Recall Instrument Settings
The following commands save and recall instrument settings:

m #SAV
m *RCL

To save the instrument settings to register no. i,
OUTPUT 717;"=SAV 1"

To recall the instrument settings from register no. 1,
OUTPUT 717 ;%=*RCL 1"
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To Trigger a Measurement

The following commands are used to trigger measurements from an external controller and
to handle the HP 4330A°s trigger system. Refer to “Trigger System” in Chapter 5 for the
information about the HP 4339A°’s trigger system.

m :TRIG

m :TRIG:S0UR
® INIT

® :INIT:CONT
m :ABOR

w *TRG

® :FETC?

m Group Execution Trigger (GET)

To set the Internal trigger mode:

QUTPUT 717;“:TRIG:SOUR INT™  Internal trigger mode
QUTPUT 717;":INIT:CONT ON™ Continuously tnitiating trigger system :
LooP Retrieve the data 'y

DUTPUT 717;":FETC?"
ENTER 717;8,D Get the data -
PRINT S,D :

END LDOP

To set to the Manual {rigger mode:

&
OUTPUT 717;":STAT:OPER:ENAB 16"  PFnable Measuring bit of Operation Status Register g
OUTBUT 717;“#SRE 128" Enable Operation Status Register Summary bit P
ON INTR 7 GOSUB Data_available Tells where to branch when interrupted B
ENABLE INTR 7:2 Enable an interrupt when measurement ends =
' Manual trigger mode =
QUTPUT 717;":TRIG:SOUR MAR" :
guTPUT T717;":ININ:CONT ON" Continuously initiating trigger system
Loop Retrieve the data

LGCAL 717 ! Press the Trig key.

END LOOP

i
Data_available: !
OUTPUT 717" :FETC?"
ENTER 717;8,D Get the data
PRIKT S,D Clear the SRG bit
4=SPOLL(717)
QUTPUT 717;":STAT:0PER?" Clear Operation Status Register
ENTER 7i7:4
ENABLE 7;2
RETURN
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HP 433%9A

To set to the External trigger mode:

OUTPUT 717;":STAT:0PER:ENAB 16"  Enable Measuring bit of Operation Status Register

OUTPUT 717;"+SRE 128"

Enable Operation Status Register Summary bit

OK INTR 7 GOSUB Data_available Tells where to branch when interrupted

ENABLE INTR 7;2
1
OUTPUT 717;":TRIG:SOUR EXT*®
OUTPUT 717;":ININ:CONT ON©
LOOP &
END LOOP
[
Data_available: !
OUTPUT 717;":FETC?"
ENTER 717;8,D
PRINT S.D
A=SPOLL(717)
QUTPUT 717;":STAT:0PER?®
ENTER 717;4
ENABLE 7;2
RETURN

Enable an interrupt when measurement ends

External trigger mode

Continuously initiating trigger system
Apply trigger signal

Jrom the external trigger source
Fetrieve the data

Get the data
Clear the SRQ bit

Clear Operation Status Register

To set to the Bus trigger mode:

Using the *TRG Command,

OUTPUT 717;":TRIG:SOUR BUS"
QUTPUT 717;":INIT:CONT ON*®
OUTPUT 717;"*TRG"

ENTER 717;S,D

PRINT S,D

Bus trigger mode

Continuously initiating trigger system
Trigger a measurement

Get the data

Using the Group Execution Trigger (GET):

OUTPUT 717;":TRIG:SCUR BUS"
OUTPUT 717;":INIT:CONT ON"
TRIGGER 717

ENTER 717;S8,D

412  Remote Dperation
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HP 4339%A To Trigger a Measurement

To trigger a measurement regardless of the trigger source:

QUTPUT 717;" :TRIG" Trigger a measurement
QUTPUT 717;":FETC?"  Retrieve the data
ENTER 717;S5,D Get the data

Data Retrieval

After triggering, the output format is,
<stat>, <data>, <comp>
Where,
<stat> Measurement status

0: Normal .
1: Overload o
2 : No-Contact

4 : Over current (exceeding current limit)

<data> Measurement data
<comp> Comparison result (no output when the comparator function is OFF)

: OFF

:In

: High

: Low

: No-Contact

i DN O
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To Retrieve Data Efficiently

The basic procedure to retrieve measurement data is described in “To Trigger a Measurement”.
This section describes how to retrieve the measurement data efficiently.

To Transfer Data Using Real data Format
The following command transfers data faster by using the real data format:
2 FORM REAL

ASSIGN @Dt TO 717;FDRMAT OFF

OUTPUT 717;":FORM REAL®
QUTPUT 717;":FETC?"
EXTER @Dt USING "#,44";4$
ENTER @Dt;S,D

ENTER @Dt USIKG “#,4";:A$
PRINT $,D

To Use Data Buffer
The following commands use the data buffer function:

W :DATA:POIN

m :DATA:FEED

® :DATA:FEED:CONT
® :DATAY

For exampie,

OPTION BASE 1
DIM D(1000)

QUTPUT T17;":TRIG:SOUR BRUS™
1
OUTPUT 717;%:DATA:POIN DRUF,500"
OUTPUT 717;":DATA:FEED DBUF, ‘CALC?™
OUTPUT 717;":DATA :FEED:CONT DBRUF SALH"
t
FOR I=1 TO 500
OUTPUT 717;":TRIG"
NEXT I
'
OUTPUT 717 :":DATA? DBUF"
ENTER 717;D(%)
PRIKT D(=)
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To Perform a Measurement Sequence
The following comumands perform the sequence measurement:

m :ARM:SOUR
® :ARM:DEL
& :TRIG:S0UR
w :TRIG:TIM
® :TRIG:COUN

Warning When the HP 4339A is in the sequence measurement mode, triggering a
measurement may oeutput a dangerous voltage levels up to 1000 Vde. Do
a not touch the UNKNOWN terminals or the electrodes of the accessory,
when the V output indicator is ON.

# Tb perform the single measurement sequence:

QUTPUT 717;":500R:VOLYT 10" Test Voltage: 10V

OUTPUT 717;":ARM:S0UR BUSY Measurement Sequence: ON, Trigger Source: Bus
“QUTPUT 717:":ARM:DEL 60" Charge time: 60 s

GUTPUT 717;":TRIG:SOUR INTY . Sitngle mode
QUTPUT 717;":INIT:COKT ON"

ODUTPUT 717 ; "*TRG"

ENTER 717;8,D

PRINT S5,D

w To perform the continuous measurement sequence:
OPTION BASE 1

DIM D(20)

QUTPUT 717;":S0UR:VOLT 10¢ Test Voltage: 10V

QUTPUT 717:":ARM:SOUR BUSY Measurement sequence: ON, Trigger Source: Bus
OUTPUT 717;":ARM:DEL 60" Charge lime: 60 s

QUTPUT 717:":TRIG:SOUR TIM"  Continuous mode

CUTPUT 717;¢:TRIG:TIM 30" Interval time: 30 s

OUTPUT 717;":TRIG:COUN 10" Memory stze: 10
OUTPUT 717;":INIT:CONT ON“

QUTPUT 717 ;"*+TRG"

ENTER 717;D(%)

PRINT D(*)
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Other Features

HP 4338A

Other Features

To Test the HP 4339A
The following cornmand runs the HP 4339A's internal self test:
m ¥TST?

For example,

OUTPUT 717;"*TST?"
ENTER 717:4

IF A<>0 THEN PRINT "Self Test: Error"

IF BIT(4,0) THEN PRINT
IF BIT(A,1) THEN PRINT
IF BIT(A,2) THEN PRINT
IF BIT{A,3) THEN PRINT
IF BIT(A,4) THEN PRINT
IF BIT(&,5) THEN PRINT

"RAM Test Error®

"EPROM Test Error®
“Calibration Data Test Error®
"User’s Data Test Error"
"A/D Converter Test Error”
"Backup Memory Test Error”

To Read the Error Queune

The following command returns the number and message of the existing error in the error
queue,

:SYST:ERR?

For example,

Bil‘l Err$ [50]

REPEAT

OUTPUT 717;":SYST:ERR?"

ENTER 717;Errnum,Err$

PRINT Ervoam,Err$
UNTIL Errnum=0

To Report the Instrument’s Status
The following commands report the instrument’s status:

m *CLS
m *ESE
B *ESH?
® *SRE
® ¥3TB?

:STAT:0PER?
:STAT :0PER : COND?
:STAT:0PER:ENAB
:STAT:QUES?
:STAT:QUES : COND?
:STAT:QUES :ENAR
:STAT:PRES
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w HP BASIC SPOLL command
For example, to detect the measurement .completifon:
QUTPUT 717;":SYST:0PER:ENAB 16"  Enable Measurement bit of Operation Status Register

OUTPUT 717;"«SRE 128" Enable Operation Status Register Summary bit
REPEAT Wait until the Operation Status Register Summary
A=8SPOLL(717) bit is set :

UNTIL BIT(A,T)
For example, to generate an interrupt when an error occurs in the HP 4330A:

DI Err${s0]
t
JUTPUT 717;"*CLS" Clears status byte register
QUTPUT 717;"+ESE 48" Sets Command Error Bit and Execution Error Bit
OUTPUT T717;"*SRE 32" Sets Standard Fvent Status Register Summary Bit
]
ON INTR 7 GOSUB Err_report Tells where to branch to when interrupted
ENABLE INTR 7:2 Enable an interrupt from HP-IB ivterface
i
LOOP
END LOOP
STOP
]
Err_ report:!
Stat=SPOLL(717) Clears the SRQ bit
QUTPUT 717 ;V+ESR?Y Asks contents of the Standard Event Status Hegister

ENTER 717 ;Estat
PRINT "Syntax Error detected.”

b

JUTPUT 717;":SYST:ERR? Asks to output error wumber and message
ERTER 717 ;Exrr,Errd

PRINT Err,Exrr$

i

ENABLE INTR 7

RETURN

ERD
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Sample Program

The following sample program measures resistivity of insulation film using the HP 16008B
Resistivity Cell with ¢50 mm main electrode.

Warning Do NOT touch the UNENOWN terminals or the electrodes of the accessory,
when the High Voltage indicator is ON, the HP 4339A outputs dangerous
g voltage levels up to 1000 Vdc. Before handling the HP 4339A or the
accessory, confirm that the High Voltage indicator is OFF.

10 ASSIGN @Hp4339 TO 717
20 !

30  OUTPUT Q@Hp4339;“*RST;*CLS"

40  OUTPUT @Hp4339;":INIT:CONT ON"
50

60  DISP "Calibration®

70  OUTPUT @Hp4339;":CAL?"

80  ENTER @Hp4339;4

90  DISP

100 IF A<>0 THEN

110 PRINT “Error:",A

120 PAUSE
13C END IF
140 H

150  DISP "Separate each electrode and close the top cover,
then press ‘Continue’.”

160  PAUSE

170  DISP "0OPEN Correction"

180  OUTPUT @Hp4339;":SENS:FUNC °CURRM

185  OUTPUT @Hp4339;":SENS:CURR:APER 0.39°"

190  OUTPUT @Hp4339;":SO0UR:VOLT 500"

200  QUTPUT @Hp4339;":0UTP ON"

210  REPEAT

220 OUTPUT @Hp4339;"FETCT"

230 ENTER @Hp4339;S,D

240  UNTIL ABS(D)<5.E-13

250  OUTPUT @Hp4339;":SENS:CORR:COLL OFFS"

260 OQUTPUT @Hp4339;"#0PC?"

270  ENTER €Hp4339;4

280  OUTPUT @Hp4339;":0UTP OFF"

290 DISP "Confirm that the High Veltage indicator is OFF,
then press ‘Continue’.”

300 PAUSE

310  DISP "Place DUT and close the top cover, then press
‘Continue’.”

320 PAUSE

330 Disp

340 f

350  OUTPUT @Hp4339;":ARM:SOUR BUS™

360  QOUTPUT @QHp4339;":ARM:DEL 60"

370  OUTPUT @Hp4339;":TRIG:SUUR INT®

380 !

38C  OUTPUT @Hp433%;":CALC:RES:STH ¢.002¢

400  OUTPUT @Hp4339;":CALC:RES:EAR 0.0019635"
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410  OUTPUT @Hp4339;":CALC:RES:EPER 0.18850"

420 OUTPUT @Hp4339;" :CALC:RES:GLEN ¢.01"

430 H

440  QUTPUT QHp4339;":SENS:FUKC ’RES’"

450 DISP "Turn the Volume/Surface selector to ‘Volume’."
460  PAUSE

470  DISP

430 OUTPUT @Hp4338;":CALC:FORM VRES*®

490  QOUTPUT €Hp4339;'*TRG"

500 ENTER @Hp4339;S,D

510 PRINT "Volume Resistivity:".D;"[0HMcm]","Status:";S

520 :

5§30 DISP "Turn the Volume/Surface selector to ‘Surface’.”
540  PAUSE

550 DISP

560 OUTPUT @Hp4339;":CALC:FORM SRES"

570  OUTPUT @Hp433g;"#TRG"

580  ENTER @QHp4333;S,D .

§90 PRINT "Surface Resistivity:",D;"[OHMI","Status:";S
800 END

Figure 4-2. Sample Program

Lines 30 and 40 Presets the HP 43394, clears the status byte register, and sets the trigger
system being continnously initiated.

Lines 60 to 130 Performs calibration.
If any error occurs during calibration, check what error cccurs and stop
the program,

Lines 150 to 330 Performs an OPEN correction:

Selects the Current measurement mode.

Selects the Long measurement time mode.

Apply the test voltage, 500 V.

Wait until the current has stabled to within 0.5 pA.
Performs an OPEN correction.
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Lines 350 to 370 Sets the seguence measurement parameter:

Measurement sequence mode: Single mode
Charge time: 60 s
‘Trigger source: Bus

Line 390 Sets the DUT thickness to 2 mm,
Lines 400 to 420 Sets the resistivity cell parameters for 650 mm main electrode:

Effective area: 19.635 (= 7x{5.0/2)%) em?
Effective perimeter: 18.850 (= 7x(5.0+7.0)/2) cm
Gap: 1 cm

Lines 440 to 510 Measures the volume resistivity.
Lines 530 to 590 Measures the surface resistivity.
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If You Have a Problem " HP 4339A

If You Have a Problem

Check all HP-IB addresses and connections; most HP-1B problems are caused by an incorrect
address or bad or loose HP-IB eables.

If the HP 4339A Hangs Up When You Send the ABORt Command

0 Send the device clear command to the HP 43304A-

For example,
CLEAR(717)

420 Hemote Operation



HP-IB Reference

Introduction

This chapter provides the information needed to control the HP 4339A through the HP-IB
interface in the HP-IB Remote mode.

m HP-IB Command Reference
m Status Reporting

® Trigger Systermn

® Data Transfer Format

HP-IB Commands

The HP 4339A°s HP-IB commands are compatible with the Standard Commands for
Programmable Instruments (ACPI ). SCPI is the instrument command language for controlling
instruments that go beyond IEEE 488.2 standard to address a wide variety of instrument
functions in standard manner.

Commands can be separated into two groups: common commands and subsystemn commands.

Common Commands

Common commands are generally not measurement related, but are used to manage macros,
status registers, synchronization, and data storage. All common commands begin with an
asterisk (x). Common commands are defined in the IEEE 4882 standard.

Subsystem Commands

Subsystem commands include all measurement functions and some general purpose functions.
Each subsystem is a set of commands that roughly corresponds to a functional block inside the
nstrument.

Subsystem commands have a hierarchical structure, called a command tree, which consists of
several key words separated by a colon between each word. _

Sybsystem Command Tree

The top of the subsystern cominand tree is called the root command, or simply the root.

To reach low-level commands, you must specify a particular path (like DOS file directory
path). After power ON or after *RST, the current path is set to the root. The path settings are
changed as follows:

Message Terminator A message terminator, such as the <new line> character, sets the
current path to the root.

HP-I1B Reference 5.1
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HP-IB Commands HP 4339A

Colon () When a colon is placed between two command mnemonics, the colon
moves the current path down one level on the command tree. When
the colon is the first character of a command, it specifies the following
command mnemonic is a root-level command.

Semicolon (;) A semicolon separates two commands in the same message without
changing the current path.

Figure 5-1 shows examples of how to use the colon and semicolon to navigate efficiently
through the command tree.

Common commands, such as *RST, are not part of any subsystem. The HP 4339A interprets
them in the same way, regardless of the current path setting.

AA
1
| I ]
BB cc DD

EE FF GG HH d
1) "AA:CC ® Sets current path

@ @ @ to ROOT
2 (AABBEE.FF.GG @ No change to

@ @ current path
3) :AADD:HHJJ @ Set current path

® @ v@® @ DOWN one levet
4 !aa’BBlEEAnDD

Figure 5-1. Proper Use of the Colon and Semicolon

Program Message Syntax

This section provides the construction of SCPI program message. A program message is the
message that you send from a computer to an instrument. Program messages consist of
commands combined with appropriate punctuation and program message terminators,

Command Abbreviations

Many commands have a long and 2 short form. In this manual, all commands are spelled out in
a longer form. The Short form is obtained by deleting the lower case letters.

For example, the short form of :INITiate is :IKIT and the long form of it is : INITIATE.
(SCPI does not aceept anything in between, such as :INITIA.)
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Case

Letter cases (upper and lower) are ignored.

Program Message Terminator

Program message must be ended with one of the three program message terminators,

<new line>, <"END>, or <new line><"END>. <"END> means that End Of Identify (EQI) is
asserted on the HP-IB interface at the same time the preceding data byte is sent. For example,
the HP BASIC OUTPUT statement is automatically sent after the last data byte. If you are using
a PC, you can usually configure your system to send whatever terminator you specify.

Common Command Syntax
Common commands do not have a hierarchical structure. They can be sent as Tollows: x|

*CL3

Subsystem Command Syntax

Subsystem commands consist of the mnemonic (keyword) separated by colons. For example,
the command form of CONTinuous under INITiate subsystem is constructed as follows:

:INITiate:CONTinuous : -

Parameters
There must be a <space> between the last command mnemonic and the first parameter in a
subsystem command.
:3Y5Ten:LFRequencyliparameter
LI means a space (ASCIH character (decimal 32)) is inserted here.

If you send more than one parameter with a single command, each parameter must be
separated by a comma.

Parameter Types

SCPI defines different data formais for use in program messages and query responses. The
HP 4339A accepts commands and parameters in various formats and responds to a particular
query in a predefined and fixed format. Each command reference contains information about

the parameter types available for the individual commands. . _U‘j
<numeric._value> Is used in both common commands and subsystem commands. g
<numeric.value> represents a numeric parameter as follows: 2
T
100 no decimal point required 3
100. fractional digits optional 2
—~1.23, +235  leading signs allowed ®
4.56el13 space allowed after e in exponential
—7.89E-01 use either £ or e in exponential
.5 digits left of decimal point optional

The HP 4339A setting programmed with a numeric parameter can
assume 2 finite number of values, so the HP 4339A automatically
rounds off the parameter. For example, the HP 4339A hasa
programmable line frequency of 50 or 60 Hz. If you specified 50.1, it
would be rounded off to 50.
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The subsystem commands use extended numeric parameters.
Extended numeric parameters accept all numeric parameter values
and other special values, for instance, MAXimum MINimum or UP, DOWK.
The special values available are described in the command’s reference
description.

Query response of <numeric_value> is always a numeric value in
<NR1> (integer) or <NR3> (floating point) format.

w Suffix When a command has specified suffix, the suffix multiplier
and suffix units can be used with parameters as follows. (The suffix
multiplier must be used with the suffix unit, }:

Voltage : V (V; default), XV (kV)
Cwrrent: PA (pA), NA (nA), UL (zA), MA (mA), A (A; default)
Time: MS (ms), S (s; default)
The suffix is optional and can be omitted.
<Boolean> -~ . Represents a single binary condition that is either ON or OFF,
<Boolean> allows the following parameters:
ON, OFF in a program message.
1,0 .in a program message and query response.

<sensor-function> and Are string parameters which contain ASCI characters. A string must

<data_handle> begin with a single quote{ASCII 39 decimal) or a double quote (ASCI
34 decimal) and end with the same character, a single or double quote.
The quote to mark the beginning and end of the string is called the
delimiter. You can include the delimiter as part of the string by typing
it twice without any characters in between.

Example of <sensor_function> "RES",

OUTPUT @Meter;":SENS:FUNC *RES’"  wusing single quote
OUTPUT @Heter; " :FSEKS:FUNC »“RESH" using double quote

A query response is the string in between double quote delimiters.

Multiple Messages

To send more than one corarnand in the same message, you must separate them with a
semicolon:

*CLS; : INIT

Query and Response Message Syntax

All subsystem commands can be queried -except for the commands described as “no query”
in the command reference. To send a query message, add a guestion mark, 7 after the last
command mnemaonic,

:AVER : COUNT
A response message may contain both commas and semicolons as separators. When a single
query command returns multiple values, a comma is used to separate each data item. When
multiple queries are sent in the same message, the group of data items corresponding to each

query are separated by a semicolon. For example, the fictitious query : QUERY17 ; QUERY27
might return a response message of:

<datal>,<datal>;<data?>,<data?>
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After the message, Note that <new 1ine><"END> is always sent as a response message
terminator.

HP.B Reference 5.5
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Command Reference

Notations

In this chapter, each subsystem is documented using the tabular format instead of the
command tree as follows. The following conventions and definitions are used to describe HP-IB
operation.

COMMAND PARAMETER
FGiRMat

[:paTA] {ASCIH[REALL, 64]}
COMMAND PARAMETER
IRITiate

: CO¥Tinuvous <Boolean>

[:DMMediate]

Commands closest to the root-level are at the top of the table. Lower nodes in the hierarchy
are indented one position to the right.

If a command requires one or more p'arameters, the parameter names are listed adjacent to the
command.

The lower case parts are optional.

<> Angular brackets enclose words or characters that are used to symbolize a program code
parameter or an HP-IB command.

] Square brackets indicate that the enclosed items are optional.

{} When several items are enclosed by braces, one and only one of these elements may
be selected. A vertical bar can be read as “or” and is used to separate alternative
parameter options.

m For example, the :FORMat[:DATA] command can be

:FORMAT :DATA
:FORM:DATA
:FORMAT

» For example, the {ASCH[REALY,64]} parameter can be

ASCHI
ASC
REAL,64
REAL
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ABORt Command

:ABORt

Resets the trigger system and places all trigger sequences in Idle state. Any actions related

to the trigger system that are in progress, such as acquiring a measurement, are aborted
immediately. The execution of an : ABORt command will set any pending operation flag to
FALSE, for example flags that were set by the initiation of the trigger system. Refer to “Trigger
System”.

Unlike *RST, :ABORt does not alter the settings programmed by other commands. (No query)

Note After the :FETCh? query, the ¥*TRG comumand, or the TRIGGER BASIC command,
the :ABORt comumand will cause the HP-IB bus to hang up. To avoid this, clear
# the HP-IB bus by sending the BASIC command CLEAR(address) before sending
the :ABORt command.
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ARM Subsystem

The HP 4339A has the measurement sequence feature which provides a measurement sequernce
(charging DUT, and then measuring it several time with interval) by a single operation —
triggering a measurement. The ARM subsystem controls the sequence measurement feature,
working with the TRIGger subsystem.

The purpose of the ARM subsystem is to qualify an ARMing sequence, before enabling the
TRIGger system, to charge the DUT before measuring it.

For details about the ARM-TRIGger system model, see “Trigger System”.

COMMAND PARAMETER
ARM
[:SEfuencei]
[:LAYer] .
:DELay <numeric_value>[NS|S]
:S0URce {BUS|EXTernal | MAKual | IMMediate}

:ARM[:SEQuencel)[:LAYer|:DELay <numeric_value> [MS|S]

Sets the DUT charging time before a DUT is measured. The charge time defines the waiting
time when the HP 4339A triggered a measurement to when the measurement will actually
start. The test voltage is applied during this time.

<nmumeric.value> is,
numeric 0.000 t0 9.999 (s)

:ARM[:SEQuencel][:LAYer}:SOURce {BUS/EXTernal{MANual IMMediate}

Sets the sequence measurement mode to ON or OFF, and selects the source for the ARM event
detector. When the ARM event is detected, the HP 4339A enables the output test voltage and
applies the test voltage to DUT. After charge-time wait, HP 4339A move from the ARM event
detection state to the TRIG event detection state.

When BUS, EXTernal, or MANual is selected as the ARM source, the HP 4339A automatically
enables the test voltage output at the time an ARM event is detected, and applies the test
voltage to the DUT. After the measurement, the HP 4339A automaticaily turns OFF the test
voltage output. When IMMediate is selected, the ARM event has no effect on test voltage
output enabling or disabling, you must control test voltage output.

Only one trigger source can be specified at a time for 2 given event detector. The available
trigger sources are:

Parsmeter Measurement Trigger Source
Sequence
BUS GET or *TRG commands
EXTernal oN An external trigger signal from external trigger terminal
Seq ADOr T
MANual The front-panel Key.
IMMediate OFF Ne waiting for a ARM event to ccour
{ The HP 43394 immediately advances to the TRIG event
detection state.)

Query response format is BUS, MAN, INT, or IMM.
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CALCulate Subsystem
The CALCulate subsystem controls measurement data processing listed below.

1. To select measurement parameter (CALCulate:FORMat subsystem with
CALCulate:RESistivity subsystem)

2. To control deviation measurement mode (CALCulate :MATH subsystem)
3. To control comparator function (CALCulate:LIMit subsysiem)
The HP 4339A performs data processing in the order it is listed.

The CALCulate subsystem is logically between the SENSe subsystem and data output to either
the bus or the display, and works with the SENSe subsystem, the DATA subsystem, and FETCh?

query.
COMMAND PARAMETER
CALCulate
:FORMat {REAL[SRESistivity |VRESistivity}
:LIMit
:BEEPer
:CONDition  {FAIL|PASS}
[:STATe] <Boolean>
:CLEar
FAILY
:LOWer
[:DATA] <numeric.value>
:8TATe <Boolean>
:1STATe <Boolean>
:UPPer
[:DATA] <numeric.value>
:STATe <Boolean>
MATH
:EXPRession
:CATalog?
:NAME {DEV|PCNT}
:STATe <Boolean>
:PATH?
:RESistivity
:EiRea <numeric.value>
:EPERimeter <numeric. value>
:GLERgth <nomeric_vatue>
:STHickness <numeric_value>
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HP 4339A

:CALCulate:FORMat { REAL | SRESistivity | VRESistivity }

Specifies or queries the post-processing of measurement data, which is measured using the
<sensor_function> specified by the [SENSe] :FUNCtion command. The definition of the SENSe
subsystem parameters are as follows: :

<sensor_function> of CALCulate:FROMat Parameter
[:SERSe] :FUNCtion .
*CURRent:DC" REAL current: TiA]
“RESistance{:DCI REAT, resistance: R
SRESistivity surface resistivity: L2y
VRESistivity volume resistivity: 4 x RIQ x cm)
Where,
Parameter Description - Commarid
P [m] Effective perimeter CaLCulate:RESistivity:EPERimeter
g [m] Gap between main electrode and guard CiLCulate:RESistivity:GLENgth
electrode (ring)
A [m®] Effective area CALCulate:RESistivity:EARea
t fm} Thickness of sample CALCulate:RESistivity:STHickness

Query response is REAL, SRES, or VRES,

:CALCulate:LIMit:BEEPer:CONDition { PASS | FAIL }
Defines comparator output to beeper.

FATL a beep is emitted when the comparison result is FAIL (High, Low or No-contact).
PASS a beep is emitted when the comparison result is PASS (In).

This cormmand is effective when SYSTem:BEEPer:STATe and CALCulate:LIMit:BEEPer:STATe
comrmands are set £c ON,

Query response is FAIL or ""PASS”.

:CALCuIate:IJI\/Iit:BEEPer[:S’I!A’Ib] { ON | OFF [1{0 }
Sets or queries if corparator output to beeper is enabled.

ONor 1 Enables the comparator output to beeper as defined by
:CALCulate:LIMit :BEEPer:CONDition command.
OFF or O Disables comparator output to beeper.

To enable the beeper function, you must set :SYSTem:BEEPer:STATe command to ON. Query
response is 1 or 0.

:CALCulate:LIMit:CLEar
Clears the data which is reported by CALCulate:LIMit:FATL? command. (no query)
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CALCulate:LIMit:FATL?
Returns the comparison result. {Query only)
Query response is 1 or 0.

Where,
1 Comparison result is FAIL.
0 Cornparison result is PASS,

:CALCulate: LIMit:LOWer[:DATA] <numeric.value>
Sets or queries lower limit data.

<numeric_value> is,

numeric Real. Range is —9.9x10% to 9.9x10%".

Query response is a numeric value in <NR3> format.

:CALCulate:LIMit:LOWer:STATe { ON|OFF|1|0}
Sets or queries if the lower test limit is enabled.

DR ori Enables the lower Hmit.
OFFor 0 Disables the lower limit.

Query response is 1 or 0.

:CALCulate:LIMit:STATe { ON | OFF | 1| 0}
Sets or queries if the limit test is enabled.

Where,
ON or & Sets the comparison function to ON,
OFF or 0 Sets the comparison function to OFF.

Query response is 1 or 0.

:CALCulate: LIMit: UPPer[:DATA] <numeric.value>
Sets or queries the upper test limit data.

<mumeric_value> is,

numertc —9.9x10% to 9.9x10°7

A query response is a numeric value in <NR3> format.

:CALCulate:LIMit:UPPer:STATe { ON |OFF |1 | 0 }
Sets or queries if the upper test limit is enabled.

Where,
ORorti Disables the upper limit.
OFF or 0 Enables the upper limit,

Query response is 1 or 0.
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:CALCulate:MATH:EXPRession:CATalog?

Returns available parameters which are used with CALCulate:MATH: EXPRession: NAME
command. (query only)

For more information, see CALCulate:MATH:EXPRession:NAME command.,

Query response is DEV,PCNT.

:CALCulate:MATH:EXPRession:NAME { DEV | PCNT }

Defines or queries the expression used for deviation Taeasurement, which is enabled by
CALCulate:MATH:STATe. The reference value can be defined using the DATA[:DATA]
command.

DEV Absolute value of deviation
PCNT Percentage of deviation

:CALCulate:MATH:STATe { ON | OFF | 1| 0 }

Sets or queries if math processing defined by : CALCulate:MATH: EXPRession :EAME is enabled
or 1ot. ‘

ON, 1 Enables math processing.
OFF, © Disables math processing.

Query response is 1 or O.

:CA1Culate:PATH?

Returns the order in which the CALCulate subsystem commands are to be performed. (Query
only)

The HP 4339A always processes measured data in order of :CALCulate: FORMat subsystem,
:CALCulate:MATH subsystem, and :CALCulate:LIMit subsystem.

Query response is always FORM,MATH,LIN.

:CALCulate:RESistivity:EARea <numeric_value >
Specifies or queries the effective area of the main electrode for the resistivity measurement.

<numeric.value> is,
numeric 0 to 0.99999 (m?)
Query response is a numeric value in <NR3> format.

:CALCulate:RESistivity:EPERimeter <numeric_value >
Specifies or queries the effective perimeter of the electrode for the resistivity measurement.

<nwmeric_value> is,
nwmeric 0 to 9.9999 (m)
Query response is a numeric value in <NR3> format.
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:CALCulate:RESistivity:GLENgth <numeric.value >

Specifies or queries the distance between the main electrode and guard electrode (ring) for the
resistivity measurement.

<numeric_value> is,
numeric 0.00001 to 0.9999 (m)
Query response is a numeric value in <NR3> format.

:CALCulate:RESistivity:STHickness <numeric_value >

Specifies or queries the thickness of the sample for the resistivity measurement.
<numeric.value> is,

nUmMeric 0.00001 to 0.02 (m)

Query response format is a numeric value in <NR3>.,

HPAB Heference 5-13
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HP 433%A

CALibration Subsystem

COMMAND PARAMETER
CALibration
[:ALL]?
: AUTOD <Boolean>
:CALibration[:ALL}?

Performs a calibration, and then returns an error code. The error code is referred to
“Messages” at the back of this manual {An error code of “0” indicates no failure).

:CALibration:AUTO { ON | OFF }

Sets or queries if the offset-error canceling function is enabled. Refer to “Configuration Key
” in Chapter 3 for more information of the offset-error canceling function.

ow, 1 enables offset-error canceling

OFF, 0 disables offset-error canceling
Query response is 1 or 0
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DATA Subsystem

The DATA subsystem is used to store data to the HP 4339A’s data buffer and to read data in
the data buffer,

COMMAND PARAMETER
DATA
{:DATA} REF, <nurneric_value>
[:DATAJ? DBUF
:FEED DBUF,<data_handle>
:CONTrol DBUF,{ALWays|NEVer}
:POTNts DBUF, <numeric.value>

DATA[:DATA] REF, <numeric_value>

Enters or queries the reference value for the deviation measurement, which is controlled by
:CALCulate:MATH subsystem commands.

<numeric.value> is,
numeric —9.9x10% to 9.9x10%7

The query form requires parameter REF, such as :DATA[:DATA] 7REF. Query response is a
numeric value in <NR3> format.

DATA[:DATA]? DBUF

Returns the data in data buffer, DBUF, according to the format determined by the FORMat
subsystem commands. (guery only)

This query needs parameter DBUF which is the name of the data buffer to read.
Query response is, <setl>,<set2>, ... <setn>

Where,

<setl> : Data set of the first measurement point

<setZ> : Data set of the second measurement point

<setn> : Data set of the last measurement point (% is specified using DATA:POINts DBUF

cormand)
Each data set consists of the following data: <stat>,<date>,<comp>

Where,
<stat> Measured status
0 : Normal
1: Overload
4 : Over-current {(exceeding current limit)
<data> Measured dats
<comp> Comparison result
: Comparator off
:In
: High
: Low
: Mo-contact

00 b 0= O
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:DATA :FEED DBUF, <data_handle>
Sets or queries which data is fed into the data buffer.

<data_handle> is,

"CALCulate" set to feed the data specified CALCulate:FORMat command into the data
buflfer.

"ol string) set not to feed data into data buffer

The query form requires parameter DBUF, such as DATA :FEED? DBUF. Query response is "CALCH

or nud] string.

~ :DATA:FEED:CONTrol DBUF,{ AIWays | NEVer }

Sets or queries whether data is fed into data buffer or not. The data fed into the data buffer by
this command is specified by :DATA:FEED DBUF command. This command has no effect when
:DATA:FEED DBUF is set to ""(null string).

Where,
Al¥ays Feeds data into data buffer, whenever new data is available
NEVer No data is fed into data buffer

The query form requires parameter DBUF, such as DATA : FEED : CONT? DBUF. Query response is
ALW or NEV.

:DATA :POINts DBUF, <numeric_value>

Sets or queries the size of data buffer, DBUF. You can store as many measurement point data
sets into DBUF as defined by this command.

<rumeric.value> is,
nUmMeEric 1 to 500

The query form requires parameter DBUF, such as :DATA:POINts? DBUF. Query response is a
numeric value in <NR1>.
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DISPlay Subsystem

COMMAND PARAMETER
DISPlay
WINDow
[:STATe] <Boolean>
:TEXT
:PAGE {11213}

:DISPIay[:WINDOW][:STATe] { ON | OFF | 1 | O }
Sets the display ON or OFF, or queries whether the display is set to ON or OFF.

Where,
UKori Sets the display ON.
OFFor 0 Sets the display OFF {blank).

- Query response is 1 or 0.

:DISPlay[:WINDOW] TTEXT:PAGE { 1|2| 3}
Sets or queries the display mode.

i Measure Display
2 Comparison Display
3 Limit Table Dispiay

Query Tesponse is 1, 2, or 3.
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FETCh? Query

:FETCh?

Retrieves a measurement value taken ﬁsing the INITiate subsystem commands and places the
measurement data into the HP 4339A’s output buffer. (Query only)

Query response format is,

<stal>,<data>,<comp>
Where,
<stat> measurement status
0 : Normal
1: Overload

2 : No-Contact
4 : Over-Current (exceeding current limit)
<data> Measurement data
<comp> Comparison result { no output when the comparator function is OFF
1:In
2: High
4: Low
8 : No-Contact

Data format is specified by the FORMat [:DATA] command.
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FORMat Subsystem
COMMAND PARAMETER
FORMat
[:DATA] {ASCii[REAL[,84]}

:FORMat[:DATA] { ASCii | REAL],64] }
Sets the data format for transferring numeric and array information.

ASCii Sets the data transfer format to ASCII.
REAL[,64] Sets the data transfer format to IEEE 754 floating point numbers of the

specified length of 64-bit.
For details on data transfer formats, see “Data Transfer Format”.

Query response is ASC or REAL ,64.

 osusisjex; gldiie
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INITiate Subsystem

The INITiate subsystem controls the initiation of the trigger system. All trigger sequences are
initiated as a group. The detailed desecription of the trigger system is given in “Trigger System”.

COMBIAND PARAMETER
INITiate
:CONTinuous <Boolean>

[:IMMediate]

:INITiate[:IMMediate]

Causes all sequences to exit Idle state and enter Initiate state. Then the trigger system initiates
and completes one full trigger cycle. Finally, on compietion, the system returns to IDLE state.

(No query)

If the HP 4339A is not in Idle state or if :INITiate:CONTinuous is set to ON, an
:INITiate:IMMediate corumand has no efféct on the trigger system and an error —213 is
generated.,

:INITiate:CONTinuous { ON | OFF |10 )
Sets or queries whether the trigger system is confinuously initiated or not.

OFF or© - Does not initiate the trigger system continuously.
ONor1 Initiates the trigger system continuously.

Query response is 0 or 1.
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OUTPut Subsystem
The OUTPut subsystem controls the voltage source.
COMMAND PARAMETER
0UtPut
[:8TATe] <Boolean>

:OUTPut[:S'IhTe] { ON I 0FF| 1 ] 0 }
Controls or queries whether the source voltage is ON or OFF.

ONor1 Turns the source voltage ON.
0FF or O Turns the source voltage OFF.

Query response is 1 or O.

Warning Sending :0UTPut[:STATe] { ON | 1 } may cause the HP 4339A to output
dangerous voltage levels up to 1000 Vdc. Do NOT touch the UNENOWN
@ terminals or the electrodes of the accessory, when the V Qutput indicator
is ON.
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SENSe Subsystem
COMMAND PARAMETER
[SENSe]
:AVERage
:COUNt <numeric.value>
[:STATe] <Boolean>
:CORRection
:C0LLect
[:ACQuire] OFFSet
[:8TATe] <Boolean>
:CUJRRent
1 APERture <numeric_value>[MS|S]
:RANGe
:AUTO <Boolean>
[:UPPer] <numeric_value>{PA{NA[UA|A]
:FUNCtion <sensor-function>
:RESistance
:CONTact
:VERify <Boolean>

[:SENSe]:AVERage:COUNt <numeric_value>
Sets or queries the averaging rate.

<numeric.value> is,

NUMETic 1 to 256

Query response format is a numeric value in <NR1> format.

[:SENSe]:AVERage[:S’EATe] {ON|OFFi{1]|0 }
Sets or queries if the averaging function is enabled.

Where,
ONor1 Enables averaging.
OFF or 0 "Disables averaging.

Query response is 1 or 0.

[:SENSe]:CORRection:COLLect[:ACQuire] OFFset
Measures and stores the OPEN correction data. (No query)
This command sets [SENSe:] :CORRection[:STATe] ON, which enables the correction function.

[:SENSe]:CORRection[:STATe] {ON|OFF|1]0 }
Sets or queries if the OPEN correction function is enabled.

Where,
GNort Enables the correction funetion.
OFFor Disables the correction function.
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[:SENSe]:CURRent: APERture <numeric_value>[MS|S]

Sets or queries the measurement time mode: Short(=0.01 s), Medium(=0.03 s), Long(=0.39 s).
<numeric_value> is,

NUMETLC 0.01, 0.08, or 0.39 (s)

Query response is a numeric valze in <NR2> format.

[:SENSe]:CUBRRent:RANGe:AUTO { ON |OFF |1 |0}
Sets or gueries if the Auto range measurerment mode is enabled.

Where,
Nori Auto range mode
0FF or O Hold range mode

Query response is 1 or O.

[:SENSe]:CURRent:RANGe[:UPPer] <numeric_value>[PA|NA|UA}A]

Selects or queries the measurement range. Available measurement ranges are 100 pA, 1 nA,
10 nA, 100 nA, 1 A, 10 A, and 100 A,

<numeric_velue> is,

nUmMEeric 100 p (10729, I1n (10°%), 10 n (107®), 1000 (1077), 1 £ (1078), 10 x (107, 100 u
(104 (A)

up moves to upper range,

DOWN moves to lower range.

Query response is a nuraeric value in <NR3> format.

[:SENSe]:FUNCtion <sensor-function>

Sets or queries the measurement parameter. When an *RST commnand is executed, this is set to
"RESistance[:DCIY.

<sensor. function> is
*CUORRent [:DC]" Current measurement
*RESistance[:DCY’ Resistance measurement

To measure surface or volume resistivity, calculate the value using the :CLACulate:FORMat
command.

Query response is "CURR" or "RES",

[-SENSe]:RESistance:CONTact:VERify { ON |OFF | 1|0}
Sets or queries if the contact check function is enabled.

Where,
CNor1il Enables the contact check function.
OFF or O Disables the contact check funetion.

The reference data for the contact check is obtained by an OPEN correction.

Query response is 1 or 0.
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SOURce Subsystem

COMMAND PARAMETER
SOURce
:CURRent
:LIMit
[:AMPLitude] <numeric_value>[MA]A]
:VOLTage
[:LEVel]

[:IMMediate]
[:AMPLitude] <numeric_value>[KV|V]

:SOURce:CURRent:LIMit[: AMPLitude] <numeric_value> [MA|A]
Sets or queries the current Hmit value.

<numeric.value> is,.

numeric 0.5 m(0.0005), 1 m(0.00I), 2 m(0.002), 5 rﬁ(0.00S), 10 m(0.01} (A)
Query response is a2 numeric value, in <NR2> format.

:SOURce:VOIIl.‘age{:mel][:MIediate][:AWHmde]
<numeric_value>[EV|V]

Sets or queries the source voltage value,

<pumeric_value> is,

numeric 0.0 to 1000.0 (V)

Query response is a numeric value in <NR2> format.
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STATus Subsystem
The STATus subsystem commands control the Operation Status and Questionable Status
registers in the status-reporting structures (See “Status Reporting Structure”).

COMMAND PARAMETER
STATus
:0PERation
:CONDition?
:ENABle <numeric.value>
{:EVENt]T
:PRESet
:QUEStionable
:CONDition?
:ENABle <numeric_value>
[:EVENt]?

:STATus: OPERation:CONDition?

Returns the contents of the condition register of the Operation Status Register group. Reading
the condition register does not clear it. (Query only)

Query response is a numeric vahie in <NR1> format.

:STATus:OPERation:ENABle <numeric_value>
Sets the enable register of the Operation Status Register group.

<numeric.value> is,
numeric Decimal expression of the contents of the register

Query response is a numeric vahae in <NR1> format.

:STATus:OPERation[:EVENt]?
Returns the contents of the event register of the Operatlon Status Register group. Reading the
event register clears it. (Query only)

Query response is a nurmeric value in <NR1> format.

:STATus:PRESet

Clears the Operation Status and Questionable Status register groups. Both the event and enable
registers are cleared. (no query)

:STATus:QUEStionable:CONDition?

Returns the contents of the condition register of the Standard Questionable Status Register
group. (Query only)

Query response is always 0, because the HP 4339A has no operation to report the event to the
Questionable Status condition register.
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:STATus:QUEStionable:ENABle <numeric_value>

Sets or queries the enable register of the Questionable Status Register group.
<numeric_velue> is,

nUmeric Decimal expression of the contents of the register.

The HP 4339A has no operation to repori: the event to the Questionable Status Condition
Register.

Query response is a numeric value in <NR1> format.

:STATus:QUEStionable[: EVENt]?

Returns the contents of the event register of the Questionable Status Register group. {query
only)

Query response is always 0, because the HP 4339A has no operation to report the event to the
Questionable Status Event Register.
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SYSTem Subsystem

The SYSTem subsystem reports the SCPI version and error, sets the beeper, disables front-panel
key input, and sets the line frequency.

COMMAND PARAMETER
SYSTem
:BEEPer
[:IMMediate]
:STATe <Boolean>
:ERRor?
:KLOCk <Boolean>
:LFRequency <numeric_value>
:PRESet :
:VERSion?

:5YSTem:BEEPer|:IMMediate]
Produces a beep immediately. (no query)

:SYSTem:BEEPer:STATe { ON | OFF | 1|0 }
Sets or queries if the beeper is enabied.

Where,
ORor1 Disables all beeper functions, including the error beep.
OFF or O Enables the beeper.

Query response is 1 or O,

SYSTem:ERRor?

Returns the number and Message of the existing error numbers in the HP 4339A’s error quene.
{Query only)

Query response is a numeric number in <NR1> format and a string parameter.

SYSTem:KLOCKk {ON|OFF|[1]0 }
Sets or queries whether the front-panel keys of the HP 4339A are locked.

OFFor 0 Locks the front-panel keys.
BN oril Does not lock the front-panel keys.

Query response is 0 or 1.

SYSTem:LFRequency <numeric_value>
Sets or queries the HP 4339A’s operating power line frequency.

<numeric..value> is,
nUMeric 50 or 60 (Hz)

Query response is 2 numeric value in <NR3> format.
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:SYSTem:PRESet
Resets the HP 4339A to its default states. (No query) The default states are given in Table 3-3.

:SYSTem:VERSion?

Returns the value corresponding to SCPI version to which the instrument complies. {Query
only)

Query response is YYVY.V,

Where,
YYYY Year-version
v Revision number for the year
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TRIGger Subsystem

The TRIGger subsystem controls the measurement trigger function. For a detailed description
about the trigger sequence controlied by the TRIGger subsystem, see “I'RIG Event Detection
State” in “Trigger System”, later in this chapter.

COMMAND PARAMETER
TRIGger
[:SEQuencel]
: COUNt <numeric..valie>
:DELay <numeric.value>[MS|S]
[:IMMediate]
:S0UBce {BUS|EXTernal|INTernal| MANual|/TIMer}
:TIMer <numeric.value>[MS|S]

:TRIGger[:SEQuencel]:COUNt <numeric.value>

Sets or queries the size of memory when performing a Continuous measurement sequence.

<numeric.value> is,

numeric 1 to 500
Query response is a numeric value in <NR1> format. o

‘TRIGger[:SEQuencel]:DELay <numeric value>[MS|S]
Sets or queries the trigger delay time.

<rumeric.value> is,

NWMeric 0.000 to 9.999 [s]

Query response is a numeric value in <NR3> format.

:TRIGger[:SEQuencel][:IMMediate] "

Causes the trigger to execute a measurement, regardless of the trigger state. (No gquery)
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:TRIGger[:SEQuencel]:SOURce {BUS]EXIbmalJINI‘ernaI[MANnal!TMer}

Sets or queries a trigger source. Only one source can be specified at a time.

The TRIGger[:SEQuence1] : SOURce command works with the
ARM[ :SEQuence1] [:LAYer] : SOURce command and controls the measurement
sequence mode. The selections of the TRIGger:SOURce and ARM:SOURce is shown in Table 5-1.

HP 4339A

Table 5-1. Selection of ARM Source and Trigger Source

ARM:SOUR? TRIG:SOUR Mesasurement Trigger Source
Sequence

IMMediate BOUS OFF GET or a *TRG coramand

EXTernal An external signal from the externa) trigger
terminal

INTernal An internal signal
MANual n key
TIMer Not Available?

BUS BUS Not Available3
EXTernal
MAHuaT
IN¥Ternal Single GET or *TRG conmrnand
TTMer Continuous

EXTernal BUS Not Available?
EXTernal
Mi¥ual
IATernal Single An external trigger signal from the external trigger
TIMer Continuous terminal

MANual BUS Not Available3
EXTernal
MiNual
TRTernal Single key
TT¥er Continuous

1 For details on AR¥:SOURce, see ARM[ :SEfiencei] [:LAYer] command.
2 If you select this TRIGger :S0URce, the HP 43394 automatically sets ARM : SDURce to BUS.
3 If you select these TRIGger:SO0URce, the HP 4838A automatically sets ARM:S0URce to T¥Mediate,

Query response is BUS, EXT, INT, MAN, or TIN.

‘TRIGger[:SEQuencel}:TTMer <rumeric.value>[MS|S]

Sets the period of the internal periodic signal source.

<mrumeric_value> is,

numeric

0 to 999 [s]

Query response is a numerical value in <NR3> format.
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Common Commands

*CLS

Clears the Status Byte Register, the Standard Event Status Register, the Operation Status
Register, and the Questionable Status Register. (No query)

«ESE <numeric_value>
Sets or gueries the bits of the Standard Event Status Enable Register.

<numeric_value> is,

nUMEric A decimal expression of the contents of the Standard Event Status Enable
Register

Query response is a numeric value in <NR1> format.

*ESR? _
Queries the contents of the Standard Event Status Register. (Query only)
Query response is a numeric value in <NR1> format.

*«[DIN?
Queries an identification string which consists of four fields separated by commas. (Query only)
Query response is <Field I>,<Field 2> ,<Field 3>,<Field 4.

Where,

Field 1: Manufacturer (atways HEWLETT-PACKARD)
Field 2: Model number {always 43324)

Field & Serial number in HP format (like 2419J00100)
Field 4 Firmaware version number (like 01.00)
*LEN?

Returns a sequence of commands that defines the HP 4339A’s current state. (Query only)

*OPC

Tells the HP 4339A to set bit 0 (OPC bit} in the Standard Event Status Register when it
completes all pending operations.

*0PC7? tells the HP 4339A o place an ASCII character 1 into the Qutput Quene when it
completes all pending operations.

*BCL <numeric_value>

Recalls the instrument state previously stored in the specified register number. The HP 4339A
has 10 available storage registers. (No query)

<numeric_value> is,
numeric Oto 2
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*RST
Returns the HP 43394 to its default state and sets the following commands. (See Table 3-3):

INITiate:CONTinuous OFF
[SENSe:JCORRection[:STATe] OFF
SYSTem:KLOCk OFF

(No query)

+8AV <numeric_value>

Saves the instrument state in the specified register number. The HP 4339A has 10 available
storage registers. (No query)

<numeric_value> is,
numeric Oto9

+*SRE <numeric_value>
Sets the bits of the Status Byte Enable Register.
<numeric_value> is,

numeric decimal expression.of the contents of the Statue Byte Enable Register (Bit 6
must be always 0)

Query response is a numeric value in <NOR1> format.

*STB?
Queries the contents of the Status Byte Register. {(Query only)
Query response is a numeric value in <NR1> format.

+TRG
Triggers the HP 4339A when the trigger mode is set to Bus trigger mode. (No query)

Warning When the HP 4339A is in the sequence measurement mode, sending *TRCG
may cause the HP 4339A to output dangerous voltage levels up to 1000
g Vdc. Do NOT touch the UNKNOWN terminals or the electrodes of the
aceessory, when the V Qutput indicator is ON.
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*TST?

Common Commands

Executes an internal self-test and returns the test result as the sum of the error codes of all
existing errors. If there is no error the HP 4338A returns a 0. -

Test Item Exror Code
I. RAM 1
2. EPROM 2
3. Calibration data (EEPROM) 4
4. User’s data (EEPROM) 8
5. AD converter 16
6. Backup RAM 32

Query response is a numeric value in <NR1> format.

*WAIT

Makes the HP 4339A wait until all previously sent commands are _comp_ieted. (Mo query)
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Status Reporting Structure

This section provides information about the status reporting structure for Service Request
functions which correspond to SCPI.

Questionable Data

Quiput Queue

: Status Byte
. ¢ ¢
L———-—-—- _2___ E—....... T
o o | 2
may Y <
=1 =] =1
Standard Event Al e Bd =
sl X
oPR

PR
ey ikt o
*$TB?  *SAE
Service Reguest |

Generation
Ev N
Standard Operation Netes: ¢ = Candition

Status EV = Event
i EN = £nable

Logical OR

C EV EN

Figure 5-2. Status Reporting Structure

Service Request (SRQ)

The HP 4339A can send an SRQ (Service Request) control signal when it requires the controller
to perform a task. When the HP 4339A generates an SRQ, it also sets Bit 6 of the Status Byte
Register, RQS (Request Service) bit. Service Request Enable Register allows an application
programmer to select which summary messages in the Status Byte Register may cause service
requests. (Illustrated in Figure 5-3.)
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Status Byte Register

The Status Byte Register is composed of eight bits that sumiarize an overlaying status data
structure.

The Status Byte Register can be read using either *3TB7 or SPOLL, which return a decimal
expression of the contents of the register (equal to the sum of the total bit weights of all the
bits set to “17).

-~ Status Summary Messages -—

!

Reauest (7 Foskssad 37211 0] Status Byte Register
Senerdien read by #STB7

o
read by Serial Poll

Logicat OR
(o
)
I\

oy ® )

[7DX] 514 3]2]1]0] Service Request Enable Register

Set by *SRE
LS
Figure 5-3. Status byte Register
Table 5-2. Status Byte Assignments
Bit No. | Bit Weight Pescription
7 128 Operation Status Register Summary Bit
i) 64 Request Service Bit — This bit is set when any enabled bit of the Status
Byte Register has been set, which indicates HP 4339A has at least one
reason for requesting service. SPOLL resets this bit.
5 32 Standard Event Status Register Summary Bit
4 16 Message Available Bit — This bit is set whenever the HP 4339A has data
available in the Qutput Queue, and is reset when the available data is
read.
] 8 Questionable Status Register Summary Bit
2-0 always 0 (zero)
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Standard Event Status Register

The Standard Event Status Register is frequently used and is one of the simplest. You can
program it using HP-IB common commands, *ESE and *ESR?. Refer to *ESE command and
*ESR? command in “Command Reference”.

i
Z =
55 % £
. gd &8s 8
¢ TECs 5
5 EZ 3 » €
2 E § 2 3
& S5&88 &
T eTaT5T3 TTo Standard Event
! IE <] F KA l Status Register
‘ read by ¥ESR?
g
z & A
e &L
g 20
G
&
Standard Event

L-de 15“”3]2“ i‘ol Status Enable Register

Summary Message Set by #ESE
Event Summary Bit (ESE)
{Bit 5 of Status Byte Register)

Figure 5-4. Standard Event Status Register
Table 5-3. Standard Event Status Register Assigaments
Bit No. | Bit Weight Description

7 128 Power-On Bit — This bit is set when the HP 4339A has been turned OFF
and then ON since the last time this register was read.

6 always 0 (zero)

5 32 Command Error Bit — This bit is set if the following command errors
occur.

e An IEEE 488.2 syntax error occurred.

» The HP 4339A received a Group Execute Trigger (GeT ) inside a
program message.

4 16 Execution Error Bit — This bit is set when a parameter of 2 HP-IB
command was outside of its legal input range or was otherwise
inconsistent with the HP 4339A°s capabilities.

3 8 Device-Dependent Error Bit — This bit is set when so many errors have
occurred that the error queue is full.

2 4 Query Error Bit — This bit is set when reading data from the output
buffer and no data was present, or when the data was lost.

1 always 0 {zero)

1 Operation Complete Bit — This bit is set when the HP 4339A has
completed all selected pending operations before sending the *0PC
command.
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Standard Operation Status Group

The HP 4339A provides two Standard Operation Status groups — Operation Status Register
group and Questionable Status Register group — which can be accessed using the STATus
subsystem commands. (Refer to STATus subsystem in “Command Reference”.) This group is
used in advanced programming. The individual bit assignment of these registers are given in
“Operation Status Register” and “Questionable Status Register” later in this section.

Each group includes a condition register, an event register, and an enable resister. (IHustrated
in Figure 5-5.)

The condition register reflects the internal states of the HP 4339A. So each time the

HP 4339A's condition is changed, its condition bit is changed from “0” to “17, or from “1” to
“0m.

The event register’s bits correspond to the condition register’s bits. A transition filter reports
an event to the event register, when a condition register bit changes from “1” to “0” for

all bits, except for bit no. 8 and 9. For bit no.’s 8 and 9, reporting occurs when a condition
register bit changes from “0” to “1”.

Note After the event register's bits are set to 1, the bits are kept at 1 before reading
ﬁ or clearing them. '

The enable register enables the corresponding bit in the event register to set the status
summary bit, bit 7 or bit 3, of the Status Byte Register.

(5[] ffaialz]1]0]} Condition Register

Transition Fiiter
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Figure 5-5. Standard Operation Status Group Structure
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Operation Status Register

The Operational Status Register group provides information about the state of the HP 4339A
measurement system.

Table 5-4. Operation Status Condition Register Assignments

Bit No. | Bit Weight Description
9-15 Always 0
8 256 DBUF is full — this bit is set when DBUF is full,
7 128 Correcting — This bit is set when the correction data measurement is in
Progress.
6 64 Waiting for ARM — This bit is set when the HP 43304 is in the ARM
Event Detection State of the wrigger system.
5 32 Waiting for Trigger — This bit is set when the HP 4339A is in the TRIG
Event Detection State of the trigger system.
4 16 Measuring — This bit is set when the HP 4339A is actively measuring.
3 Always 0 (zero) '
2 4 Ranging — This bit is set when the HP 43394 is currently changing its
measurement range.
1 2 Settling ~ This bit is set when the HP 4339A is waiting for signals it
controls to stabilize enough to begin a measurement.
0 1 Calibrating — This bit is set when the HP 4339A is currently performing a
calibration.

Table 5-5. Operation Status Event Register Assignments

Bit No. | Bit Weight Description
9-15 Always 0 (zero)
8 256 This bit is set when DBUF has become full.
7 128 This bit is set when the correction data measurement has completed.

6 64 This bit is set when the HP 4339A has been in the ARM Event Detection
‘ State of the trigger system.

5 32 This bit has been set when the HP 4339A has been in the TRIG Event
Detection State of the trigger system.

4 16 This bit is set when the measurement has completed.

3 Always 0 (zero)

2 4 This bit is set when the ranging has been completed.

1 This bit is set when the settling has completed,

0 1 This bit is set when the calibration has completed.

Questionable Status Register

The HP 4339A has no operation to report the event to the Questionable Status Register group,
all of whose bits are always 0. This register is available to keep consistency with other SCPI
compatible instruments.
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Trigger System

This section provides information about the trigger system of the HP 4339A. SCPI defines a
common trigger model for several types of instruments. The trigger system allows you to have
specific control of your measurements.

Information on the trigger system requires more technical expertise than most other topics
covered in this chapter. But you can avoid having to learn the information in this section by
using the :INITiate commands to make your measurements.

HP 4339A Trigger System Configuration

The trigger system synchronizes the HP 4339A measurement with specified events. Events
include HP-IB trigger command or input pulse on Ext Trigger terminal. The trigger system aiso
allows you to specify the number of times to repeat a measurement and the delays between

measurements.

Idle ABORE
“RST
initiate
ARM
Event Detection

TRIGger
Event Detection

7
Se .
quence Measurement

Operation i %

T5oasem
Figure 5-6. Trigger System Configuration

Figure 5-6 shows the configuration of the HP 4339A trigger system. Each block is a trigger
state . The HP 4339A moves between adjacent states depending on its conditions. The
power ON state is called the Idle state. You can force the HP 4339A to the idle state
using the :ABORt or *RST command. The Initiate , ARM Event Detection , and Trigger
Event Detection states branch to the next state when the HP 4339A satisfies the specified
conditions. The Sequence Operation state signals the instrument hardware to take a
measurement and waits for a signal indicating that the measurement has been taken.

siaagen Hi-did g
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Idie State

The trigger system remains in the idle state until it is initiated by :INITiate[:IMMediate] or
:INITiate:CONTinuous ON eommands Once one of these conditions is satisfied, the trigger
system exits downward to the initiate state. Note that *RST sets INITiate:CONTinuous OFF.

Initiate State

If the trigger system is on a downward path, it travels directly through the initiate state
without restrictions. If the trigger system is on an upward path, and :IEITiate:COFTinuocus is
ON, then it exits downward to an Trigger Event Detection state. If the trigger system is on an
upward path and :INITiate:CONTinuous OFF, then it exits upward to the Idle state.

AEM Event Detection State
ARMSOURee BUS
BUS‘ ..& "E&iTPg;lal
EXTernal = @ Qualified
- event detection
MANual %&/
ra
MMediate L Voitage ON ] E_Voztage OFF ]]
) ABM:SOURce BUS
EXTerna
- ANzl
Wait I ARMSOLRCe MMediate
:DELay
e ——
ARMSOURDe IMMediite
S b
1
TR
Figure 5-7. Inside an ARM Event Detection State
SOURce The :ARM[:SEQuence1] [:LAYer] : SOURce command selects an ARM event

source. When the SOURce is set to BUS, EXTernal, or MANual, the HP 4339A
waits for the ARM event detection, and moves its state downward through
“Voltage ON” and “Wait” state. When the SOURce is set to IMMediate, the
HP 4339A immediately exits the ARM event detection state, without waiting
the ARM event, and bypasses the “Voltage ON” and “Wait” states,

DELay The :ARM[:SEQuencei1] [:LAYer] :DELay command specifies a time duration
between the recognition of an event and the downward exit. Sending an *RST
command sets DELay to zero.

On the downward path, all the conditions for ARM must be satisfied before the TRIG events
can be sensed. '
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TRIG Event Detection State

Trigger System

INTernal
N

s f
.
MANual _1

EXTernal ~
BUS= "

Qualified
event detection

]

TiMer

Wait
:DELay

I————
TRiGger:MMediate

Increment
Loop_etrby 1

TH005002

SOURce

DElLay

IMMediate

COUNt

Figure 5-8. Inside a TRIG Event Detection State

The :TRIGger[:SEQuencel] : S0URce comumand specifies which particalar input
can generate the event required to continue the downward path.

The : TRIGger[:SEQuencel] :DELay command specifies a time duration
between the recognition of an event and the downward exit. Sending an *RST
command sets DELay to zero.

The :TRIGger[:SEQuencel] : IMMediate command bypasses the event
detection, DELay qualifications one time.

The :TRIGger [:SEQuence1] : COUNt cormand controls the trigger system on
an upward path through an TRIG Event Detection state. COUNt specifies how
many downward exits must occur before an upward exit is allowed. Sending

*RST sets COUNt to 1.

Sequence Operation State

The downward entrance to the sequence operation state forces the HP 4339A to start a
measurement. An upward exit is not allowed until the measurement is complete.
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Application Measurement

Introduction

This chapter provides actual measurement examples for various types of devices. The
measurement examples are:

w Measuring Insulation Resistance of Capacitors
® Measuring Resistivity of Insulation Materials
& Measuring Insulation Resistance of Electro-Mechanical Components

Application Measurement
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Measuring Insulation Resistance of Capacitors HP 4339A

Measuring Insulation Resistance of Capacitors

This example shows insulation resistance measurement of a chip capacitor after it has been
charged for 1 minute using the HP 16339A Component Test Fixture with the SMD module.

Warning Do NOT touch the UNKNOWN terminals or the electredes of the ACCessory,
when the High Voltage indicator is ON, the HP 4339A outputs dangerous
g voltage levels up to 1000 Vdc. Before handlmg the HP 4339A or the
accessory, turn OFF the test voltage pressing G and confirm that the

High Voltage indicator is OFF.

1. Connect the shunt connector and the HP 16339A to the HP 4339A. (For the HP 163394,
use the Chip Cormponent Module Configuration as shown in the HP 163394 Operation and
Service Manual).

LS0DE02

Figure 6-1. Measurement Coenfiguration

2. Set the SMD module to the HP 163394, and connect the High terminals and the Low
terminals respectively using the miniature banana cables.

3. Reset the HP 4339A.
Press to select the reset menu. Press to select YES, then press ﬁ’ .

4. Set the test voitage value.
Press . Enter the voltage value, for example 100 (V). Press @

5. Perform the calibration.
Cal
@ @

6. Perform an OPEN correction.

6-2 Application Measurement



HP 4333A Measuring Insulation Resistance of Capacitors

a. Remove DUT if connected, and sét the SMD module’s electrode contact spacing the
same as the DUT’s length, tightening the screw to hold this interval between the
electrodes.

b. Close the top cover

¢. Select the Current measurement mode pressing (1 is displayed at the left end of
the display).

d. Apply the source voltage pressing V‘ .

e. Wait until the current has stabilized to within 0.5 pA. (Displayed I values do not change
by more than 0.5 pA.)

f. Start an OPEN correction by pressing )

7. Clip the capacitor to the HP 16339A (see Figure 6-2), then close the top cover.

Figure 6-2. Chip Capaciter Binding

8. Select Resistance as the measurement parameter.

Elwc Size

Press until R is displayed on left end of the display.

9. Set the measurement sequence configuration.
Press . Select CHARGE and press . Enter the charge time, for example 60 (s},

Press r twice.

10. Select the single mode as the measurement sequence mode.

Press until the Sgl annunciator is ON.

11. Start the measurement sequence.
Press s'"'. Seq Running annunciator is displayed, and the HP 4339A applies the test
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voltage across the capacitor for 60 seconds.

Application Measyrement  6-3




Measuring Insulation Resistance of Capacitors . HP 4339A

Abart

Note 7 If you want to abort the measurement sequence, press @ s‘ .

¥

When the sequence measurement is finished, the annuneciator is turned OFF and the
measurement result is displayed.

L00e00

ym+353255+4: OHM v lgoay

Figure 6-3. Measurement Result

12. To exit the measurement sequence, press twice.

The Sequence annunciator is turned OFF and the measurement sequence stops.
13. Wait until the High Voltage indicator is OFF. Then remove the DUT from the test fixture.
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Measuring Resistivity of Insulation Materials

Measuring Resistivity of Insulation Materials

This section provides measurement example of resistivity of insulation film using the
HP 16008B Resistivity Cell with the ¢50 main electrode.

Warning

@

Do NOT touch the UNENOWN terminals or the electrodes of the accessory,
when the High Voltage indicator is ON, the HP 4339A outputs dangerous
voltage levels up to 1000 Vdc. Before ham}lmg the HP 4339A or the
accessory, turn OFF the test voltage pressing @ and confirm that the

High Voltage indicator is OFF,

Note

v

The thickness of the DUT should be measured accurately because thickness
data is used to calculate volume resistivity, (see “Electrode Size Key

EE.-; in Chapter 3) To reduce the reading error when you measure a thickness

using a micrometer, you should average the thickness values measured at
several points in the measurement area and then use t]:us average value to
obtain the dielectric constant.

1. Connect the shunt connector and the HP 16008B to the HP 4339A as shown below.

i —
[ iiJOG Qoo
L . Qpicooo
o oo oo OO0 apioonon
e® o500 oooegogos
=1 AT e
L

LEOOEI3

Figure 6-4. Measurement Configuration

2. Reset the HP 4330A
Press to select the reset menu. Press @ to select YES, then press r )

3. Set the source voltage value,
Press . Enter the voltage value, for example 500 (V). Press E@ )

4. Perform calibration.

Appiication Measurement b5
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Measuring Resistivity of Insulation Materials ‘ HP 4339A
Cal
Press .

5. Perform an OPEN correction.
a. Turn the load knob counterclockwise until the upper electrode does not move.
b. Close the top cover
¢. Select the Current measurement mode by pressing . (I is displayed on left end of
the display).

d. Apply the source voltage by pressing v@“.

e. Wait until the current has stabled to within 0.5 pA. {(Displayed I value do not change by
more than 0.5 pA.)

f. Start an OPEN correction by pressing )

6. Place the DUT on the electrode of resistivity cell. Set the upper electrode into position.

Load Knob

Upper Electrode

DUT

v

I =~ Lower Electrode

LS0CE008

Figure 6-5. Resistivity Cell Setup

7. Turn the load knob to apply pressure by the upper and lower electrodes on the DUT, and
then close the top cover.

Turning load knob applies load pressure on the DUT of up to approximately 10 kg. If you
do not need to apply a specific pressure, DUT must at least frmly held by the upper and
lower electrodes.

8. Set the resistivity cell parameter

Elec 31z

a.Press .

6-6  Application Measurement



HP 4339A Measuring Resistivity of Insulation Materials

10.

11,

THICKNESS RES-CELL  EXIT

b. Enter DUT thickness.
When THICKNESS is blinking, press E["ir . Enter the thickness value, for example 0.13

(ram). Press .

¢. Select the resistivity cell size.

Select RES-CELL using @ or , then press ?."j; .

15

lEEmm SBmm IEmm USER EXIT

Select 50mm, then press r .

d. Press to exit.

Set the measurement sequence configuration.
Press @ . Select CHARGE and press E[ir . Enter the charge time, for example 60 (s),

er

then press twice.

Select the single mode as the measurement sequence mode.

Press until the Sgl annunciator is ON..

Measuring the volume resistivity.
a. Turn the Volume/Surface selector of the HP 16008B to “Volume”.

Elee Size

b. Press until RV is displayed on ieft end of the display.

Trq Abert

c. Press .

This starts the volume resistivity measurement sequence, Measured volume resistivity
value will be displayed after 60 seconds charge time.

Application Measurement 5.7
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Measuring Resistivity of Insulation Materials HP 4339A

IS
i

Hﬁw+327545+f55HMcm wszzzyh

Figure 6-6. Volume Resistivity Result

Note If you want to abort the measurement Sequence, press 73 = -

v

12. Measuring surface resistivity.
a. Turn the Volurne/Surface selector to “Surface”.
The HP 4339A automatically displays RS on the left side of interlocking.

Seg Abart
b. Press .

This starts the surface resistivity measurement sequence. Measured surface resistivity
value will be displayed after 60 seconds charge time.

LEGO6Y

RS+ (30 {BE+ {4 OHM mszazyg

Figure 6-7. Surface Resistivity Result
Note If you want to abort the measurement sequence, press S’@

v

13. To exit the measurement sequence, press twice.

The Sequence annunciator turns OFF and the measurement sequence stops.
14. Wait until the High Voltage indicator is OFF. Then remove the DUT from the test fixture.
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Measuring Insulation Resistance Time Characteristics of
Electro-Mechanical Components

This section provides an example of measuring electro-mechanical components like switches,
commectors, or relays. This example measures insulation resistance (IR) time characteristics of
opened switch contacts using the continuous measurement sequence mode, to obtain time
characteristics,

In this example, we measure the insulation resistance of opened switch DUT, and print
measurement data to printer. We take a2 measurement every 10 seconds for 10 minutes after a
charge time of 60 seconds.

Warning Do NOT touch the UNKNOWN terminals or the electrodes of the accessory,
when the High Voltage indicator is ON, the HP 4339A outputs dangerous
q voltage levels up to 1000 Vdc. Before handling the EP 4339A or the
accessory, turn OFF the test voltage pressing @ and confirm that the

High Voltage indicator is OFF.

1. Connect the shunt connector and the HP 16339A to the HP 43394, and connect the
printer using an HP-IB cable. (For the HP 163394, use the Alligator Clip and Flat Table
Configuration as shown in the HP 163394 Operation and Service Manual.

PRINTER

HP 433%A

]

) IL‘:BD{JEJEJ
— Doicaon

Yy o= mp o0 ogiooon

28200 ton Fan [ E5T5) [wm] ] ]
| i

-

Figure 6-8. Measurement Configuration

2. Set the printer to the “listen always” mode.
3. Reset the HP 433%A

Roset Enter
Press to select the reset menu. Press to select YES, then press X

4. Set the test voltage value.
Press i@: . Enter the voltage value, for example 500 (V), Press r .

Application Measurement 6.9
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Measuring Insulation Resistance Time Characteristics HP 43394
5. Perform the calibration.

Press .

6. Perform an OPEN correction.
2. Remove the alligator clips and banana cables from the INPUT terminal.
b. Close the top cover.
c. Select the current measurement mode by pressing (I is displayed on left end of
the display).
d. Apply test voltage by pressing @“ .

e. Wait until the current has stabled to within 0.5 pA. (Displayed I value do not change by
more than 0.5 pA.)

f. Start the OPEN correction by pressing )

7. Connect the electrodes of the opened switch DUT with alligator clips as shown below. Close
the cover of the HP 16338A.

g—-——-——:.'}

DUT

15006001

Figure 6-9. Clipping Opened Switch

8. Select Resistance as the measurement parameter.

Elw Size

Press until R is displayed on left end of the display.

9. Set sequence mode parameters.
Pr Progras

2. Set the charge delay time.

614 Application Measurement



HP 43394 ‘ Measuring Insulation Resistance Time Characteristics

Select CHRG. Enter the charge time value, in this example 60 (s). Press .

b. Set the measurement interval time.
Select INTVL. Enter the interval time value, in this example 10 (s). Press .

c. Set the number of measurements.
Select MEMORY. Enter the number of measurements, in this example 60. Press Tjr .

d. Select the continuous mode as the measurement seguence mode.
Press until the Cont annunciator is displayed on the display.

10. Set the HP 4339A to Talk Only mode.
Press and enter 31, Press ’ )

11. Start the measuremert sequence.

Seq Apprt

Press = . The printer begins printing data.

+0,+6.51404E+10,40 ]
+0,+6.63321E+10,+0
+0,+6 .45T53E+10,40

Figure 6-10. Printed Resuits
Note If you want to abort the measurement sequence, press sc".

¥

12. When the measurement sequence is completed, change the HP-IB address to an address
other than 31. '
18. Wait until the High Voltage indicator is OFF. Then remove the DUT from the test fixture.
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Measurement Basics

Introduction

This chapter provides information that will help you to work with your HP 4339A maore
effectively.

n Insulation Resistance Measurement
# Resistivity
» High capacitance DUT Measurement

Measurement Basies 7-1



Inselation Besistance Measurement HP 433%A

Insulation Resistance Measurement

Residual Charge Effect

Once a high resistance insulation material is charged with a voltage, a residual voltage will still
remain on the material for a while after the charging voltage is removed. When you want to
measure a high resistance material after charging and measuring it once, you must wait long
enough to discharge the voltage across DUT from the previous measurement before making
another measurement, or the measurement value may be incorrect.

Absorption Phenomena

When a high resistance insulation material remains charged with a voltage for a long time, its
resistance value will increase. So record the time from which the charge was applied to the
DUT to the start of the measurement.

Voltage Coefficient and Temperature Coefficient

The resistance value of an insulation material depends on the measurement voltage: the
resistance value of most insulation materials will increase as the measurement voltage
increases.

The resistance of an insulation material depends on its temperature. To measure accurately,
place the DUT into an environmental test chamber to keep the DUT’s temperature at a
constant known level when making a measurement. ‘

Record the measurement voltage and temperature when making a measurement.

Shielding

Variation in total current seen by the measurement circuit can be caused by power-line noise
pickup, adjacent electro-magnetic fields of excessive strength, flexing the test leads beyond
reasonable limits, or by changing the position of the leads relative to their surroundings. Most
noise problems of this type are transient, and contribute more inconvenience than error

Any suitable enclosure will suffice to reduce unwanted noise pick-up. Connect the shield to
the guard (ground). When using sensitive measurement ranges, lead movement or operator
proximity will affect the stability of the measurement. Stationary leads and shielding are
recommended. :
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Resistivity
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Volume Resistivity
In general, volume resistivity is defined as the resistance per unit volume.

Area

Ps = P Rv
where,
i Volume resistivity [Q-mm]
Area Effective area [mm?]
t Thickness of the sample [mm)]
A Measured volume resistance [2]

When the HP 16008B Resistivity Cell is used, the above equation becomes:
2
T X (Dl + —i—-—-—-——“ DQ:;DX )

Pv = a7 x R,
Where,
Dy Main electrode diameter [mm]
D2 Guard electrode diameter {mm]
B Effective area coefficient

Bis the fraction of the gap width to be added to the diameter of the circular electrodes or to
the dimensions of rectangular or cylindrical electrodes. The value is usually specified by the
- standard that you use. (For example: 1 for ASTM D 257; 0 for JIS K6911).

Figure 7-1. Volume Resistivity
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High Capacitance DUT Measurement HP 43394

Surface Resistivity

Surface Resistivity is defined as resistance per unit surface area. Similar to volume resistivity,
surface resistivity is the resistance of a square of a material! whose side length is I m, { one
square meter). Surface resistivity is given as:

Perimeter
T TG
where,
Ds Surface resistivity [Q]
Perimeter Effective perimeter [mm]
Gap Gap between main and guard electrodes [mm]
By Measured surface resistance [0]
When the HP 16008B Resistivity Cell is used, the equations above become:
_ Dy + D3)
ps = DD, Rs
Dy Main electrode diameter [mm]
Ds Guard electrode diameter [rum]
: Guard
T—TI"T
7 _
0. 9, -+
Vs
g@ T
]

Figure 7-2. Surface Resistivity
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High Capacitance DUT Measurement

When the HP 4339A measures a DUT that has high capacitance, AC noise creates major
instability factors in the measurement because capacitance is sensitive to AC noise. If vou
want to measure the resistance of a high-capacitance DUT maintaining more than 10 % of S/N
(Signal/Noise) ratio, the maximurn capacitance of the DUT’s for each measurement range are
listed in Table 7-1. ‘ '

Table 7-1. Maximum Measurable Capacitance

Measurement Measurement Time
Range Short | Medium{ Long

100 pA — inF | 10nF
1nA 1nF | 10nF {100 nF
10 nA 10 nF | 100nF | 1 4F

100nA  |100nF| 1uxF |10 4F
1uA 1puF | 10 uF {100 xF

10 A 10 uF | 1004F | 1P
100 pé 100 uF —_— s

To measure a DUT with even higher capacitance, connect a resistor in series with DUT to
reduce the measurement flicker. The HP 16339A Component Test Fixture with its exchangeable
output resistors is an ideal solution for this application. The HP 16339A has four output
resistor (100 k2, 1 MQ, 10 M@, and 100 MQ). Ideally, a higher series resistance enables more
stable measurement. However, there are limitations to these resistances of each measurement
range, as listed in Table 7-2.

Table 7-2. Limit Output Resistance for Each Range

Measurement Range | Output Resistor
100 pA 100 M@
1nA 10 MG
10nA 1 MQ
> 100 nA 100 k0

Measurement Basics 75
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High Capacitance DUT Measurement HP 4339A

In addition, Table 7-3 shows the appropriate resistor for each range and measurement time |
mode.

Table 7-3. Appropriate Output Resistance for Range

Measnrement Measurement Time Mode

Range Short Medium Long

100 pA - 16 M2 (100 MoY) 10 Ma(100 Moly
1nA 10 M2 1M2 1 MO

10 nA 1M 100 k@2 100 kQ

100 nA 100 k0 (100 k0)2 (100 k2
1uA (100 k02 Short Bar® Short Bar>

10 uA Short Bar> Short Bar® Short Bar®

100 pA Short Bar® - —

1 100 MQ resistor is effective for measuring current Jess than 10 pA in 100 pA range.
2 Using 100 k{ resistor is recommended, but the response will become slow.

3 HP 43394 's internal input and output resistance are sufficient, so an extra resistor in series is not nece

ssary, in this
range and mode. '
Note Using a high resistance in series with the DUT causes the charging time
ﬁ constant to increase, thereby increasing the necessary measurement time.
Warning Do NOT touch the electrode and UNKNOWN connector while the High
‘ Voltage indicator is 1it which shows the HP 4339A°s output is a high
g voltage levels up to 1000 Vdc maximum. You must operate after turning

off the voltage source output and you have confirmed the high voltage
indicator is turned off.
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HP 4339A High Capacitance DUT Measurement

Figure 7-3 shows the measurement configuration for this application.

froemrnsn e 2 HP 1633%A

Cx A4

HP 4339A

Figure 7-3. Capacitance Measurement Configuration

Where,

Rs Output Resistance of the HP 4339A

Bx Parallel resistance of the DUT

Cx Parallel capacitance of the DUT

Ri Input resistance of the HP 4339A

Ro Additional Series Output Resistance of the HP 16339A

Necessary charging time is approximately led by following equation.
o (K x Bt Bt Roy

100 R
Where,

t. : Charge time [s]
X : Measurement Error [%]

= x(R; + By + R,)

Generally, when measuring these types of DUT’s as described in this section, you should expect
a charging time of more than 10 or 20 times 7.

Note When the additional series resistor value is too high, its resistance can not be
# . disregarded and it causes additional measurement €rror.

Measurement Basics 7-7
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Specifications
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This chapter contains a list of specifications for reference and performance verifications. When
shipped from the factory, the HP 4339A meets the specifications listed in this chapter.

This chapter also includes supplemental characteristics. These characteristics are not
specifications but are typical characteristics included as supplemental information for the
operator.
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Specifications HP 43394

Specifications

These specifications are the performance standards or limits against which the instrument is
tested. When shipped from the factory, the HP 4339A meets the specifications listed in this
section. The specification test procedures are covered in Chapter 9.

Measurement Parameters
R (dc resistance), I (dc current), p; (surface resistivity), p. {volume resistivity)

Measurement Conditions

DC Test Voltage (Vs)
m Range

0to 1000V, 0.1 V steps for Vs <200 V or 1.0 V steps for Vs > 200 V
® Accuracy

* (0.16% + 100 mV) for Vs < 200 V
£ (0.16% + 500 mV) for Vs > 200 V

¥ Maximum Current

10 mA for Vs < 100 V
SmA for Vs < 2560V
Z2mA for Vs € 500V
1mA for Vs> 500V

u Current Compliance Setting
0.5 mA, 1mA, 2 mA, 5mA, 10 mA

Ammeter

# Input Resistance
1kQ £ 5%

8 Input Offset Voltage
< £500 uv

Test Cable Length
2 meters maxfrmum

Measurement Time Mode
Short, Medium, and Long

Ranging
Auto and Hold (manual)

Averaging
1 to 256
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HP 4339A
Trigger Mode
Internal, Manual, External, and Bus

Trigger Delay Time
0 to 9.999 seconds in 0.001 seconds steps

Measurement Range
E R 1x10° to 1.6x10*° 0
® I: 60 fA to 100 A

Specifications

Specifications

83

=
&
At
0]
&
bl
o
)
famd
o
i
w?




Specifications HP 4339A

Measurement Accuracy
The following conditions rust be met for measurement accuracy to apply:

1. Warm up time: > 30 min

2. Ambient temperature: 23 + 5 °C

3. Offset-error canceling is ON.

4. OPEN correction has been performed.
5. Self calibration has been performed.

Table 8-1. Measurement Accuracy

Range Measurement Resistance Measarementl-2:3 Current Messurement2:3-4
Time Mode +(% of Readings) (% of Readings)
100 pA. Short — —
- -12 g ¥
Medium 4.4 4 (100\?0‘{'190:(10—12 Rm} 257 + (100)(1;\;!-"32 )
[44 + (120WeHla0A0" Ry [2.57 + (ROGEy5
p 3 -12
Long® 44+ (0etexi0 - B 7 257 + (224 N
[4.4 + (w—-—in—-mloovo sézo_lzam)}?,s [2.57 + (l'»>(3ig:|m12 )]7,3
[44 + (329—‘.@.5:3_%5‘}___32)]5:7 1257 + (%)}5,7
1 nA Short 4.4 + (lﬂuvo:kiﬂsljlﬁwilRm) 112 + (1{;0,;::'—11)
Medium 4.4 + (300¥e+20x207 P Rm)y 1.+ (0xgy
Long 4.4 + (A00Vet3x10” i Rm T 0.91 + (2107127
) Vs ) ’ Im
(4.4 + (100YedS X107 Rm 7,8 [0.91 + (233021 y7.8

1 Rm: Measured resistance value [Q].
Vs: Voltage setting [V].
Vo: 0.1 [V] (Vs < 200 V) or 0.5 [V] (Vs > 200 V)
2 When the temperature (T} range is 205°C.
Multiply both the first term and the second term (the value in parenthesis) by the following error factors when the
measurement time mode is set to SHORT or MEDIUM, or multiply only the first term by one of the following error
factors when the measurement time mode is set to LONG,
B<T<18 °C, or 28<T<38 °C : %2
G<T<8B °C, or 88<TL55°C : x4
Muitiply the second term ({the value in parenthesis) by the following error factors when the measurement timme mode
is set to LONG,
8<T<18 °C, or 28<T<38 °C : x5
O<T<8 °C, or 38<T<55 °C 1 x25

3 When measuring a grounded DU, multiply the second term (the value in parenthesis) by one of the following error
Factors according to the measurement time mode: '
SHORT : x2
MEDIUM : x1.5
LONG : x1.25

4 Im: Measured current value [A}

5 When the test cabie length is 1.5 to 2 m.

6 After ] second from range changing.

7 When the contact check function is ON, multiply the second term (the value in parenthesis) by 1.5.
8 When the Offset-Error Canceling is OFF.
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HP 4339A Specifications
Table 8-1. Measurement Accuracy (continned)
Range Measurement Resistance Measnrement?-2-3 Carrent Measarement2+>4
Time Mode *(% of Readings) %(% of Readings)
10nA Short 2.6 + (100Vet20x10" Rm 20"’,‘510"1°Rm) 0.67 + (20::}1:?1*1“)
Medium 2.6 + (100VetTxio” B,y 0.6 + (272
Leng 26 + (mowiz.s{;m“l"am)? 06 + (2.5,313—10 ¥
100 nA Short 0.8 + (10¥ed13x10 "R 0.62 + (322202
Medium 0.8 + (IQGVoiG_E’:clO—SRm) 05 + (5_5,;::-.9)
Long 0.8 4 (130\'012.3:(10"9&:»}7 0.5 4 (2& ,;;0-—9)7
1 uA Short 0.77 + (movoixi:m—ﬂnm} 0.61 + (13,2:-5)
Medium 0.65 + (10eVers.5x107 R '5-\5,,:‘“”“3&) 0.49 + (s,sygo—ﬂ)
Long 0.6 + (A00Vet2.Ex307 "Ry 0.4+ (8x107%y7
10 pA Short 0.7 + (30eta3xi0T Bm 1%‘5‘39"75’@) 0.5 + (12 xlif”?)
Medium 0.58 + (goo\ro-!-s,‘s}:m""km) 0.42 + {5_5,;111?_1)
Long 0.5 + (2%0¥et 2~3.;<16""Rm)7 0.35 + {zfnic;:a—T ¥
100 uA Short 0.68 + (10QVet7.5x107 R 7-5:10"6Rm) 052 + (7.5;&0-6)
Medivm — -
Long - —
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Specifications HP 4339A
Measurement Support Functions

Display

24-digit LCD display. Capable of displaying:

measurement values, comparator/contact check decisions, comparator limits, control settings,
self test messages, and annunciators

Correction

® Zero OPEN:

Eliminates measurement errors due to stray capacitance in the test cable and residual
resistance in the test fixture.

% Self calibration:
Calibrates the instrument offset errors due to the change of ambient temperature,

Test Sequence Program:

Controls a series of measurements (charge-measure-discharge). Charge time, measurement
interval time, and the number of measurements can be programmed.

Mathematical Functions

The deviation and the percent deviation of measurement values from a programmable
reference value can be displayed.

Comparator

HIGH/IN/LOW for the measurement parameter.

Contact Check
Contact failure between the test fixture and device can be detected.
Available DUT type: Capacitive DUT only

HP-1B Interface
All control settings, measurement values, self-test resuits, and comparator information can be
controlled or monitored via HP-IB.
Handler Interface
All output signals are negative logic, opto-isolated, open collector outputs.
w Output Signals Include:
HIGH/IN/LOW and no contact, index, end-of-measurement, and alarm.
=& Input Signals Include:
High voltage OFF, keylock, and External trigger

Save/Recall
Ten instrument setups can be saved and recalled from the internal non-volatile memory.

8-6 Specifications



HP 4339A Specifications

Continuous Memory Capability

If the instrument is turned OFF, or if a power failure occurs, the instrument settings are
aptomatically saved.

Eey Lock
Disables key input from the front panel.

[#+]
General g
Power Regnirements §
100/120/220/240 V £10%, 47 to 66 Hz 5
45 VA max '

Operating Temperature and Humidity
0t055°C, < 95% RH @ 40 °C

Condensation must be avoided.

Storage Temperatore and Humidity
—40°Cto 70°C, < 95% RH @ 40 °C

Condensation must be avoided.

Dimensions

approximately 320 (W) by 100 (H) by 450 (D) mm
Weight

approximately 6.5 kg
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Suppiemental Performance Characteristics HP 4339A

Supplemental Performance Characteristics

The supplemental performance characteristics are listed below. These characteristics are not
specifications but are typical characteristics included as additional information for the operator.

Typical Measurement Accuracy

Range Resistance Measurement Current Measurement
(& % of Readings) (+ % of Readings)?
100 pA 0.86 4+ (200Vetex107 *Rm) 0.7 + (8x12200
1nA 0.74 + (100¥o+3x10" " Remy 0.58 + (230,
10nA 0.56 + (A20Ve+2:5x307 TRamy 0.4 + (28210710
100 nA 0.58 + (A00¥eS2-5x307 "Ran 2'3:1"_93@) 0.37 4 (2:5x307° 5x10"‘9)
1ud 0.58 + (10€¥e42.5x10" PR 0.57 + (2:2x307%)

1 Bm: Measured resistance value [0}
¥s: Voltage setting [V]
Vo: 0.1 [V](Vs<200 V) or 0.5 [V]{Vs>200 V)

2 Im: Measured current value [A]

Measnrement Time
The following table lists some typical measurement times.

Measturement Analog Digitsl Totall-2
Time Mode |Measurement? [ms] | Computation {ms]| [ms]
Short 8.5(10.5) 15 10 (12)
Medium 28.5 (30.5) 1.5 30 (32)
Long 385 (387) 5 390 (392)

1 Numbers ir parenthesis indicate the measurement times when a
contact check is performed.

2 Time interval from a trigger command to EOM (end of
measurement) signal output at the handler interface port.

(ranging: hold, display mode: off)
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HBFP 4339A Safety Considerations

DC Test Voltage Settling

Slew rate until the output voltage reaches 90 % of the set voltage (Set V) is,
V' = 10 V/ms

Where V' and t’ is shown in the following figure.

Dutput
Vo ltage

Set Vi

8@% of Set Vi
vl

&
S
w0
fx]
=
=1
g
e}
)

=} T’ Time

DC Test Voltage Output Resistance
1 k&4 10%

Contact Check Required Conditions
m DUT capacitance: > 0.5 pF + 5% of residual stray capacitance
®# Residual stray capacitance of the test fixture: < 50 pF

Continuouns Memory Duration
72 hours (@ 23+5 °C)

Safety Considerations

The HP 433%A conforms to the following safety requirements and is shipped from the factory
in a safe condition.

m International Electrotechnical Commission (IEC) Publication-348 (1978) Safety Class 1
a Canadian Standards Association (CSA) - C22.2 No. 231
m Underwriters’ Laboratories (UL) - 1244
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Maintenance

Introduction

This chapter provides information on how to maintain the HP 4339A. HP 4338A maintenance
consists of performance tests and functional tests

Test Equipment
Table 9-1 lists the recommended equipment for performing HP 4339A maintenance.

Table 9-1. Reguired Equipment

Equipment Requirements Recemmended Qty. | Use®
' Model
DC Voltmeter Voltage Range: 0V to 1000V HP 3458A 1 P
Accuracy: < 0.04%
RC Box No substitute HP 16340A 1 T
RC Box Adapter No substitute PN 04339-65005 PF
V Measurement No Substitute PN (4339-65006 1 P
Adapter
Cable Banana-Banana Jumper HP 11058A 1 P
Cable Dual Banana-BNC(mn) Cable PN 11001-60001 1 P
Handler Interface | No Substitute PN 04339-65007 1 F
Tester

1 P: Performance Tests, F:

Funetionzal Tests

Maintenance
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Performance Tests HP 4339A

Performance Tests

Introduction

This section provides the test procedures used to verify that the HP 4339A’s specifications
listed in Chapter 8, General Information, of this manual are met. All tests can be performed
without access to the interior of the instrument. The performance tests can also be used

to perform incoming inspection, and to verify that the HP 4339A meets its performance
specifications after troubleshooting or adjustment. If the performance tests indicate that the
HP 4339A. is NOT operating within the specified limits, check your test setup, then proceed
with troubleshooting if necessary.

Note Allow the HP 4339A to warm up for at least 30 minutes before you execute
ﬁ any of the performance tests.
Note Perform alllperfonnance' tests in ambient conditions 0 23° C 4+ 5 °C, < 70%

ﬁ EH.

Test Equipment

Table 8-1 lists the test equipment required to perform the tests described in this section. Use
only calibrated test instruments when performance testing the HP 4339A. Equipment which
equals or surpasses the key required specifications of the recommended equipment may be
used as a substitute.

Calculation Sheet

The calculation sheet is used as an aid for recording raw measurement data, and for calculating
the performance test results.

The performance test procedure gives the test sequence for performing a test. The complete
set of measurement data is recorded on the calculation sheet. The results are calculated
using the equations given on the calculation sheet, and the results are transcribed to the
performance test record.

The procedure for using the calculation sheet is:
1. Photocopy the calculation sheet.

2. Follow the performance test procedure and record the measurement value(s), the HP _
4339A’s reading, etc, into the specified column on the calculation sheet. 1

3. Calculate the test result using the appropriate equation given on the calculation sheet, and
record the test result into the Test Result column of the performance test record.

8-2 Maintenance



HP 4339A Performance Tests

Performance Test Record

Record the performance test results in the test record at the end of this chapter (Photocopy the
test record and use the photocopy). The test record lists all test specifications, thelr acceptable
limits, and measurement uncertainties for the recommended test equipment. Test results
recorded during incoming inspection can be used for comparison purposes during periodic
maintenance, troubleshooting, and after repair or adjustment.

Calibration Cycle

The HP 4339A requires periodic performance tests. The frequency of performance testing
depends on the operating and environmental conditions under which the HP 43394 is used.
Verify the HP 4339A’s performance at least once a year, using the performance tests described

in this section.

Maintenance 33
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Performance Tests

Source Voltage Accuracy Test
The HP 4339A°s source voltage is measured with a2 DC voltmeter.

Specification

Souxrce Voltage (Vs) Accuracy: £ (0.16 % + 100 mV) (Vs < 200 V)
#+ (0.16 % + 500 mV) (Vs > 200 V)

Test Equipment

Description Recommended Model

Multimeter HP 3458A

V Measurement Adapter PN 04339-65006

Banana-Banana Jumper HP 11508A

Procedure

HP 4339%A

Warning When the High Voltage indicator is lit, the HP 4339A outputs high voltages

of up to 1000 Vdc¢ maximum,

@

1. Reset the HP 4339A using the following procedure:
a. Press to display the system reset settings.

b. Press until YES blinks, then press Ti

2. Set up the equipment as shown in Figure 9-1.

Red

HP 4339A Multimeter
—leboddl || =z zzzgfoes
T [ i ]
;‘eegungggaognnn m:ﬁgggg onm woooid0n
é 7 ] —"

= ﬁ‘ é éé V Measurement
""'EE Adapter

Black Red
Banana~Banana Jumper

ooon ! O BT —"

Black

LEMO00!

Figure 9-1. Source Voltage Accuracy Test Setup
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HP 4339A Performance Tests

3. Press the HP 3458A Multimeter's to set the measurement mode to DC voltage.
4. Set the V Measurement Adapter’s 1D switches and Output switch as follows:

Switch | Setting

ID1 0
ID2 0
ID3 0
D4 1

Outpt | Enable

5. On the HP 4339A, press {fjm to turn the source voltage ON. (V Output indicator turns ON.)

6. Record the multimeter reading on the calculation sheet. (Initial output voltage setting is
ov)
7. Press V@‘ to turn the source voltage OFF. (V Output indicator turns OFF.)

8. Calculate the test result according to the calculation sheet, and record the result into the
performance test record.

9. Perform this test for all the voltage settings listed in Table 9-2. The source voltage must
be turned OFF after each test. The source voltage can be changed using the following

procedure;
a. Press to display the source voltage setting.

o,
=
B,
=
=
1)
-
ul]
‘i
[
&

b. Use the numeric keys to enter a desired voltage, then press E@r ]

c. The desired voltage will be displayed.

Table 9-2. Source Voltage Accuracy Test Settings

Source Voltage
Setting
oV
10V
25V
50V
100V
200V
201V
250V
500V
1000V
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Ammeter Offset Voltage and Input Resistance Test
The HP 4339A’s ammeter offset voltage and input resistance are measured.

Specification
Ammeter Offset Voltage: < 0.5mVv
Ammeter Input Resistance: 1kQ45%
Test Equipment

Description Recommended Model
Muitimeter HP 3458A
RC Box Adapter PN (4339-65005
Dual Banana-BNC(m) Cable PN 11001-60001
Procedure

Ammeter Offset Voltage Test.
1. Reset the HP 4339A using the following procedure:
a. Press to display the system reset settings.

b. Press until YZS blinks, then press E@r.

2. Set up the equipment as shown in Figare 9-2.

HP 4339A Multimeter
——— ]DODDD R LR e Yo -0
e QOO OO S5 sass|o j]_.
B ¥ ¥ @DODOOosnnon o Bmooes oo mooe|l G
ofOO0Q e} ml]aTu winlals)] O o esso! 000
; i L — I —

To Monitor L
11

RC Box
Adapter @/ o Dual Banana~BNC{m) Cable
] o

*; No Connection

1301002

Figure 9-2. Ammeter Offset Voltage Test Setup

3. Set the RC Box Adapter switch to the F position.
4. Press the HP 3458A Multimeter’s to set the measurement mode to DC voltage.
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HP 433%4A Parformance Tests

5. Press the HP 4339A’s to set the measurement time to SHORT. The measurement time

is displayed as follows:
: l
[R+gEEEE OHM g+ BBY |

Adrsd Rmt Key Shift
Lock

Set Sgt Comt Short Med Long Moid Cmptr  Cort Chk Int Man Ext
Running -~ Sequoence—7 '——Meas Time—  Range On On e Triagor ———'

Measurement Time
Annunciator

6. Set the measurement range to 100 pA using the following procedure:

a. Press @ to display the measurement range setting.
b. Press @ until J00 yA appears, then press ﬁr .

7. Press to set the trigger mode to Manual. Trigger mode is displayed as follows:

L IMCRLTS
{
- y: pay
LF?.'%-E-ZEEZ OHM vt %y
—_ - -
al
Seq S Cont Shert Med Long ot Cmptr Com ChK nt Man Ext Adrsd Rent Key Shift
Bumning “—Sequence—' ‘—ieas Time—' Range On on e Trigger ~—’ Lok

Trigger Mode
Annunciator

8. Record the multimeter reading into the performance test record. Don’t change the
equipment setup for the following ammeter Input resistance test.

Ammeter Input Resistance Test.

9. Record the HP 16340A RC Box’s 10¢ Q calibration value and the ammeter offset voltage
test result on the calculation sheet.

10. Connect the RC Box to the RC Box adapter as shown in Figure 9-3.

Maintenance. 9.7

©
z
B
g
o
e
(23]
fn
£}
@




Performance Tests HP 4339A

RC Box Adapter
HP 183404 Tl
{Top View | ¥ o
o
*T
¥ Direct connection, ‘

no cabie

LSMOI006

Figure 9-3. RC Box Connecticn

11. Set the RC Box resistor to 10* 2.
12. Set the source voltage to 1 V using the following procedure:

Cur Limit

- a. Press to display the source voltage setting.
b. Press E@r to set the source voltage to 1 V.

¢. Confirm that + I Vis displayed.

V Dutput

i3. Press @ to turn the source voltage ON. (V Qutput indicator turns ON.)

14. Record the multimeter reading on the calculation sheet on the L Voltage line.

15. Disconnect the Dual Banana-BNC{(m) cable from the Monitor L terminal and connect it to
the Monitor H terminal.

16. Record the multimeter reading on the calculation sheet on the H Voltage line.

17. Calculate the test result according to the caleulation sheet, and record the result into the
performance test record.
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Current Measurement Accuracy Test

The HP 4339A measures the current through the calibrated RC Box, and the measured values
are compared with the current values calculated from the RC box’s calibration value and the

voltage across the standard.

Specification

Basic Measurement Accuracy: + 0.4 % (See Chapter 8 General Information for
details.)

‘Test Equipment

Description Recommended Model

Multimeter HP 34584

BC Box HP 16340A

RC Box Adapter PN (04339-65005

Dual Banana-BNC(m) Cable PN 11001-60001

Procedure

1. Record the HP 16340A RC Box calibration values on the calculation sheef.

2. Reset the HP 4339A using the following procedure:
a. Press to display the system reset settings.

b. Press until YES blinks, then press E@’ )

3. Set the Offset-error Canceling to ON using the following procedure:
a. Press to display the configuration setting menu.

b. Press until OFST blinks, then press ' .
¢. Press until ON blinks, then press ir two times.

4. Set up the equipment as shown in Figure 9-4.
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HP 4339A

Performance Tests
HP 4332A Multimeter
o nnﬁnac’ | o2 9ses|0palem
I ﬂﬁmmmonggggi Jpp—— ,3§ SE2E |0 oetdud T
*HO0p oo aoom s oz A=gold0n
)  — | —
: To Monitor H
o o o i
—_r—— Dual Banane~BNCim} Cable
* *  RC Box
Adapter
#*: No Connection

1501003

Figure 9-4. Current Measurement Accuracy Test Setup

5. Set the RC Box Adapter switch to the F position.
6. Press the HP 3458A Multimeter’s to set the measurement mode to DC voltage.

10.

i1.

12.

Press to perform the calibration.

Set the source voltage to 10 V using the following procedure:
a. Press to display the source voltage setting.

Ky Lok

b. Press © ﬁr to set the source voltage to 10 V.

c. Confirm that + 10 Vis displayed.
Press V@M to turn the source voltage ON. (V Output indicator turns ON.)

Press to perform the open correction.
Press V@M to turn the source voltage OFF. (V Output indicator turns OFF.)

Connect the RC Box to the RC Box Adapter as shown in Figure 9-5.
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M RC Box Adapter
o}
HP 163404 . &
Top View) §f -&: ] o
) [lie}
s E
d
¥ Direct connection, i

nG cabie

LAMOI06

Figure 9-5. BC Box Connection

Elee T
=

13. Press == to set the measurement parameter to current (I).

14. Press to set the measurement time to LONG. The measurement time is displayed as ©
Time . %
follows: =
wm
=
= 8
T s 1V
i+ AAAFPH Vit Aah J
h . i
‘t\
Seq Sl Cont Ghort Med Long Hold Cmptr  Cont Chic m Man Ext Adrsd Bmt Kev Shift
Rumring ~—Sequence — ‘—~ieas Time Range on On S Trigger — Logk

Measurement Time
Annunciator

15. Press y to set the trigger mode to Manual. The frigger mode is displayed as folows:

LG
e FAN) ¢ l
S . -F A
g -~ s '
i
ey Syl Cont Short Med Long Hoid Cmptr Cont Chk It Man Ext Adrsd Amt Key Shift
Running “—Sequoence— “—Meas Timo—" Range on on —Trigger —— Lotk

Trigger Mode
Annunciator

16. Set the RC Box resistor to 10*° Q.
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Performance Tests HP 4330A

17.

18.

19.

20.
21.
22.

23.

24.

Set the source voltage to 1 V using the following procedure:

a. Press to display the source voltage setting.

b. Press °° r to set the source voltage to 1 V.

c. Confirm that + 7.V is displayed.
Press V‘ to turn the source voltagé ON. (V Output indicator turns ON.)

Press = to measure.

Record the multimeter reading on the calculation sheet on the Multimeter Reading line.
Record the HP 4339A reading on the calculation sheet on the HP 4339A Reading line.
Press "@‘ to turn the source voltage OFF. (V Output indicator turns OFF.)

Calculate the test result according to the calculation sheet, and record the result into the
performance test record.

Perform this test for all settings lsted in Table 9-3. The source voltage must be turned OFF
after each test.

Table 9-3. Current Measurement Accuracy Test Settings

Test Current | Resistor | Voltage | Measurement
Setting | Setting Time

100pA} 103° g 1V LONG

InA|" 10°Q 1v LONG

10nA 102 Q 1V LONG

100 nA 107 @ 1V LONG

1pA 10° 2 1V LONG

10 A 10° @ iVv LONG

160 pA 10° Q@ 10V SHORT
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Resistance Measurement Accuracy Test

The HP 4330A measures the resistance values of the calibrated RC Box, and these
measurements are compared with the RC Box’s calibration values.

Specification

Basic Measurement Accuracy: + 0.6 % (See Chapter 8 General Information for
details.)

Test Equipment

Description Recommended Model

RC Box HP 16340A

RC Box Adapter PN 04339-65005

Procedure

Warning When the High Voltage indicator is lit, the HP 4339A outputs high voltages
a of up to 1000 Vdc maximum. :

Resistance Measurement Accuracy Test (Floating Device).
1. Record the HP 16340A RC Box calibration values into the Calculation Sheet.

9. Reset the HP 43394 using the following procedure:
a. Press to display the system reset setting.

w
=
2.
=
=
©
=
8
.=

©
@

b. Press = until YES blinks, then press *?[-tj

3. Set the Offset-error Canceling to ON using the following procedure:
a. Press & to display the configuration setting menu.

b. Press until OFST blinks, then press E@ri
c. Press until ON blinks, then press E}r two times.

4. Set up the equipment as shown in Figure 9-6.
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HP 43394

. RC Box
© EJ © Adapter

*: Ne Connection

Figure 9-6. Resistance Measurement Accuracy Test Setup (Floating)

5. Set the RC Box Adapter switch to the ' position.
6. Press @ to perform the calibration.

7. Set the source voltage to 100 V using the following procedure:

Cuw

a. Press to display the source voltage setting.

b. Press “ ﬁ to set the source voltage to 100 V.

¢. Confirm that + 100 V is displayed.
8. Press V@“ to turn the source voltage ON. (V Output indicator turns ON.)

9. Press to perform the open correction.

10. Press V@m to turn the source voltage OFF. (V Output indicator turns OFF)

11. Connect the RC Box to the RC Box Adapter as shown in Figure 9-7
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% RC Box Adapter
& ©
HP 163404 ¢ &
{Top View) | - t f o
*
% Direst connection,

no cable

-
L5MOT006

Figure 9-7. RC Bex Connection (Floating)

12. Press ":@f' to set the measurement time to SHORT. The measurement time is displayed as

follows:
R+ BADDD RN yr Beav )

Seq Sgi Cont Short Med Long rold Cmptr Comt Chi int Man Ext Adtsd Amt Key Shft
Running “—Sequence—) ~keas Tirne—’ Range On on S Frigger ——’ Lock

Measurement Time
Annunciator

13. Press to set the trigger mode to Manual. The trigger mode is displayed as follows:

L
R i+ (BREY
+RAAEDHA aHM Vit B
e g ol
Pl
Sgi Cont Short Med Long Hold Coptr  Cont Chk it Man Bxt Adrsd Rmt Key Shift
Furning - Sequence — \—ieas Titns— Range Cn On S Tr gl ' Lok

Trigger Mode
Annunciator

14. Set the RC Box resistor to 10° Q.
15. Press V‘ to turn the source voltage ON. (V OQutput indicator lights.)

16. Press s'” to measure.

17. Record the HP 4339A reading on the calculation sheet.
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Performance Tests HP 43394
18. Press V“ to turn the source voltage OFF. (V Output indicator turns OFF,)

19. Calculate the test result according to the calculation sheet, and record the result into the
performance test record,

20. Perform the test for all settings listed in Table 9-4. The source voltage must be turned OFF
after each test. In the test for the 10! 0 resistor, connect the RC Box Adapter to the 10%*
terminals and set the 10*' switch to the BNC connector position as shown in Figure 9-8.

RC Box Adapter

*
; o
HP 16340A .
Top View) r%’ I {él o
F R

* Direct connection,
ne cable

L5001

Figure 9-8. RC Box Connection for 10! 0 Resistor

Table 9-4. Resistance Measurement Accuracy Test Settings

Resistor | Voltage | Measurement
Setting. | Setting Time

10°Qf 100V Short
10°¢] 100V Long
189 100V Long
10° 2| 100V Long
100l 100V Ldng
101 0| 100V Long
1011 g 100V Short
10t el 10V Long

Resistance Measurement Accuracy Test (Grounded Device).
21. Set up the equipment as shown in Figure 9-9.
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22,
23.

24,

25,

26.

27.

Performance Tests

HP 4338A

RC Box
© EI © Adapter

#: Mo Connection

Figure 9-9. Resistance Measurement Accuracy Test Setup (Grounded)

Set the RC Box Adapter switch to the G position.
Set the source voltage to 100 V using the following procedure:

Cur L4

a. Press to display the source voltage setting.

b. Press ﬁr to set the source voltage to 100 V.

c. Confirm that + 100 V is displayed.
Press vf“.j“ to turn the source voltage ON. (V Output indicator turns ON.)

Press to perform the open correction.
Press “@m to turn the source voltage OFF. (V Output indicator turns OFF.)

Connect the RC Box to the RC Box Adapter as shown in Figure 9-10.

Maintenance 8-17
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Performance Tests HP 4339A

RC Box Adapter
HP 153404 f =
{Top View) |- !l o

*
* Direct comnection,

no ceble

[

ez

28.
29.

30.

31.
32.

33.

Figure 9-10. RC Box Connection (Grounded)

Set the RC Box resistor to 107 Q.
Press v to turn the source voltage ON. (V Output indicator turns ON.)

Press s"" to measure.

Record the HP 4339A reading on the calculation sheet.
Press V{ﬁ“ to turn the source voltage OFF. (V Qutput indicator turns OFF.)

Calculate the test result according to the calculation sheet, and record the result into the
performance test record.

. Perform this test for all settings listed in Table 9-5. The source voltage must be turned OFF
after each test.

Table 9-5.
Resistance Measurement Accuracy Test Settings (Grounded)

Resistor | Voitage
Setting | Setting

10°Qf 100V
101 g 10V
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Calcunlation Sheet

Source Voltage Accuracy Test

Performance Tests

Test Result
Equation

mV 1 k@—ax{c~b)={d~c)

Source Voltage Multimeter REeading Test Besult
Setting [al Equation
ov Vv a
10V v a- 10000V
25V v a-25.000V
B0V v a- 50.000V
100V v a- 100.00V
200V v a—200.00V
201V A a-— 20100V
250V v a — 250.00V
500V v a—500.00 V.
1060V v a-—~ 10000V
Ammeter Input Resistance Test
104 @ Calibration Offset L Voltage 8 Voltage
Value [a] Voltage i{b] [cj idj
x 10* @ mV mV
RC Box Calibration Values
This table is used in the Current Measurement Accuracy Test and the Resistance Measurement
Accuracy Test.
Resistor  Resistor Calibration RBeference
Setting Value Designation
10t ¢ x 101 ¢ evl
10°° ¢ x 101 @ cv2
10° @ x 10° @ cv3
10° ¢ x 10 0 cvd
107 e x 107 Q cvh
10° 0 x 105 Q cvb
10° Q x 10° ¢ cv7

Maintenance
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Performance Tests HP 43394
Current Measurement Accuracy Test
Test Current Resistor Voltage  Multimeter HP 4339A Test Result
Setting Setting Reading [a] Reading [b] Equation?®
100pA  101°Q 1V pA b—a-<ev2
1nA 10° @ 1V nA b—a-<+cev3
10nA 10° @ 1V nA b—a+cvd
100 nA 1070 1V nA b~a<+cevh
1uA  10°Q 1V 4A b —2a = (cv6+1kQ)
10 puA 10° 0 1V pA b —a=(evi+1kd)
10044  10°2 10V v 4A b —a <= (cv7+1 k@)
11 k2 in the test result equation is the input resistance of the HP 4339A's ammeter.

< @ < g < o

Resistance Measurement Accuracy Test

Resistance Measurement Accuracy Test (Floating Device)
Resistor Voltage Measurement HY 4339A Reading Test Result

Setting Setting Time [a] Equation
10°Q 100V Short x 10°Q¢  a - cvé
107°Q 100V Long x 1072  a -~ ¢vh
10808 100V Long x 102  a-—cvd
10°0 100V Long x 10°¢ a-—cv3

101°Q 100V Long x 10°%Q a - ev2
101' 2 100V Long x 100 a-—evl
10110 100V Short x 1089 a- evl
1011 Q 10V Long x 1012  a—evl

Resistance Measurement Accuracy Test (Grounded Device)
Resistor Voltage  HP 4339A Reading  Test Result

Setting Setting [a] Equation
190 100V = 1070 S a-—cvd
10 Q 10V x 1049 a - cevl
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HP 433%A

Performance Test Record
Hewlett-Packard 4339A High Resistance Meter

Performance Tests

Serial No.: Date:
Temperature: Tested by:
Humidity:

Scource Voltage Accuracy Test

Source Voltage Test Limits Test Result! Measurement
Setting Uncertainty
tAY +£0.10V v + 0.000002 V
10V +0.12V v % 0.00018 V
25V £0.14V A 4+ 0.00073 V
50V +0.18V v + 0.00073 V
W0V +0.26 V v +0.0022V
200V 1042V A% + 0.0043 V
201V +0.82 V Vv + 0.0043V
250V +0.80V v 4 0.0028 V
500V =13V v + 0.0086 V
1000V 2.1V v £+ 0011V
1 Test Result = Measured Value — Setting Value
Ammeter Offset Voltage and Input Resistance Test
Ammeter Offset Voltage Test
Test Limits Test Result Measurement
Uncertainty
+0.5 mV mV  £0.0015 mV

Ammeter Input Resistance Test

Test Limits Test Resuit! Measurement

Uncertainty

4 50 ¢ Q +0.52 @
1 Test Result = Typical Value of 1 k@ — Measured Value

Record-1
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Performance Tests
Current Measnrement Accuracy Test

Test Current Test Limits Measurement

100 pA
InA
10 nA
100 nA
1pA
10 A
100 pA

1 Test Result = HP 4339A Reading

+2.6 pA
+0.0094 nA
=+0.063 nA
+0.53 nA
£0.0043 A
+0.036 A
+0.60 A

HP 4339A

Test Result! Measurement
Time Uncertainty
Long pa +0.56 pA
Long nA £0.0016 nA
Long nA +0.011 nA
Long nA +0.10nA
Long uA +0.0005 zA
Long A +0.007 uA
Short HA +0.07 pA

Resistance Measurement Accuracy Test

— {Multimeter Reading = Resistor Calibration Value)

Resistance Measurement Accuracy Test (Floating Device)

Resistor Voltage Measurement

Setting Setting
10°Q 100V
1072 100V
1052 100V
10°¢ 100V

109 100V
10292 100V
109 100V
104 g 10V

Time
Short
Long
Long
Long
Long
Long
Short
Long

Test Limits

+0.0086 x 1050
£0.0063 x 1070
+0.0073 x 103¢
=+0.0093 x 10°Q
+0.0273 x 101
+0.0453 x 1010
+0.0550 x 10'1Q
+0.0546 x 101:Q

1 Test Result = HP 4339A Reading — Resistor Calibration Vaine

Test Result!

x 1050

x 1070

x 108Q

x 10°Q

x 10%°g

x 101ig

x 1049

- x 101

Measurement
Uncertainty

+0.0010 x 10%0
+0.0010 x 1070
+0.0011 x 10%3Q
=0.0016 x 10°Q
+0.0056 x 1000
+0.010 x 1011Q
+0.010 x 101Q
+0.010 x 1011Q

Resistance Measurement Accuracy Test (Greunded Device)

Resistor Voltage

Setting Setting

107 @
101 g

100V +0.0065 x 1070
10V £0.0573 x 10'1Q

Test Limits

Test Result!

Measurement

Uncertainty

1 Test Result = HP 43394 Reading — Resistor Calibration Value
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HP 433%A Functioral Test

Functional Test

Introduoction

This section provides the test procedures used to verify that the HP 4339A performs its
designed functions. The functional tests can be used for post-repair function verification.

Test Equipment

Table 9-1 lists the test equipment required to perform the tests described in this section.
Equipment which equals or surpasses the key required specifications of the recommended

equipment may be used.
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Fanctional Test HP 4333A

Handler Interface Functional Test

The HP 4339A’s handler interface function is tested using the built-in selftest and the handler
interface tester,

Test Equnipment

Description Recommended Model
Handler Interface Tester 04339-65007
Procedure

Initial Setup.
1. Turn the HP 4338A OFF

2. Set the LED_PW switch on the Handler Interface Tester to OFF, and set the IN1, IN2, INS,
and IN4 switches to 0.

3. Set up the equipment as shown in Figure 9-11

Handler Interface Tester

HP 433%A To Handler nterface 2|
Connector B e oo 0 i
IL 1ooponn
_ miellatwla) « m
=4 fodolmimioEninlivin]nin] L
COO0OQ00 o fom | ooo _ =
i T ' 7 Handler interface Tester =

furnished Cable

LEMOTH
Figure 9-11. Handler Interface Functional Test Setup
4. Turn the HP 4339A ON.
5. Reset the HP 4339A using the following procedure,
a. Press to display the system reset settings.

b. Press until YES blinks, then press ’.

Key Lock Function Fest.
6. Set the V4 switch on the Handler Interface Tester to 1.
7. Confirm that the all keys on the HP 4838A’s front panel are locked out.
8. Set the IN% switch on the Handler Interface Tester to 0.
External Trigger Function Test.
9. Press to set the trigger mode to External.

10. Press ED to set the measurement mode to current ().
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HP 4338A Functional Test

11. Press the IN5 switch on the Handler Interface Tester, and confirm that the HP 43394 is
triggered.

Bandler Interface Output Test.
12. Start the handler interface output test using the following procedure:
a. Press to display the configuration setting menu.

b. Press until SVC blinks, then press Eijr
c. Press (3 until HNDL blinks, then press E@

13. Set the LED_PW switch on the Handler Interface Tester to ON.

Warning Don’t set the LED_PW switch to ON, except when doing the handier
interface output test. The LEDs may cause the HP 4339A to shut-dewn
g during normal operation.

14. Confirm that the LEDs on the Handler Interface Tester light in the order shown in
Figure 9-12, in accordance with the HP 43394 display.

=

15 2
T = S %Ei‘“
€
- o 5 S
I ECS z 5 £33

<

moE R e e P2 sy S g”f\lm‘?w
oNoNeN N N N N N RN B 3 OO0 OO0

COMI QUT ———memy

e T T T T A B =~ 5N

®eeePSSSPOIOSES

@ : Always OFF

LSM00t

Figure 9-12. HEandler Interface Qutput Order

15. Set the LED_PW switch on the Handler Interface Tester to OFF.
16. Press r twice to exit from the test mode.

Maintenance 8.25

=
&,
=
o
pree
0N
=
2
®




Functional Test _ HP 4339A

Contact Check Functional Test
The HP 4339A’s contact check function is confirmed.
Test Equipment

Description Recommended Model
RC Box HP 16340A
RC Box Adapter (04339-65005
Proceduare

1. Reset the HP 4339A using the following procedure:
a. Press @ m@“ to display the system reset settings.

b. Press until YES blinks, then press @r .

2. Set up the equipment as shown in Figure 9-13.

HP 4339A

B RC Box
© D o Adapter

%*: No Connection

LSMO1004

Figure 9-13. Contact Check Functional Test Setup

3. Set the RC Box Adapter switch to the G position.
4. Set the measurement range to 10 pA using the following procedure:

a. Press to display the measurement range setting.
b. Press until 10 x4 appears, then press ﬁr .

5. Press @ 1o perform the OPEN correction.
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HP 4339A Functional Test

6. Press @ to turn the contact check function on.

7. Confirm that the HP 43394 displays N.C. {No Contact}.
8. Set the HP 16340A RC Box resistor to 10¢ 0.
9. Connect the RC Box to the RC Box Adapter as shown in Figure 9-14.

% RC Box Adapter
& o) ©
HP 16340A a1
fop View) | -#- Wl o
Ll
e :
* i
* Direct cornection, =

no cabie

ESMCII0E

Figure 9-14. Contact Check Fanctional Test Setup
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10. Confirm that the N.C. disappears and the HP 4339A displays the resistance measurement
value.
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Manual Changes

This appendix contains tﬁe information required to adapt this manual to earlier versions or
configurations of the HP 4339A than that of the current printing date of this manual. The
information in this manual applies directly to an HP 4339A whose serial number prefix is listed

on the title page of this manual.

Serial Number

Hewlett-Packard uses a two-section, nine-character serial number which is stamped on the
serial number plate attached to the instrument’s rear panel. The first four digits and a letter
are the serial number prefix, and the last five digits are the suffix. The letter placed between
the two sections identifies the country where the instrument was manufactured. The prefix

is the same for all identical instruments; it changes only when a change is made to the
instrument. The contents of this manual ‘apply to instruments with the serfal number prefix{es)

lsted under the serial numbers on the title page of this manual.

( @D YOKOGAWA-HEWLETT-PACKARD w
SER.NO.
K MADE IN JAPAN 33

F—
L5COFDa!

Figure A-1. Serial Number Plate

An instrument manufactured after the printing date of this manual may have a serial
number prefix that is not listed on the title page. This unlisted serial number prefix indicates
the instrument is different from those described in this manual. The manual for this new
instrument may be accompanied by a yellow Manual Change supplement or have a different
manual part number. This sheet contains “manual change information” that explains how to

adapt the manual to the newer instrument.

In addition to change information, the supplement may contain information for correcting
errors (Errata) in the manual. To keep this manual as current and accurate as possible,
Hewlett-Packard recommends that you periodically request the latest Manual Changes
supplement. The supplement for this manual is identified by this manual’s printing date and
its part number, both of which appear on the manual’s title page. Complimentary copies of the
supplement are available from Hewlett-Packard. For information concerning a serial number -

Manual Changes A-1
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Manual Changes HP 4339A

prefix that is not listed on the title page or in the Manual Change supplement, contact your
nearest Hewlett-Packard office,

Manual Changes

To adapt this manual to your HP 4339A, refer to Table A-1, and make all of the manual changes
listed opposite your instrument’s serial number.

Instruments manufactured after the printing of this manual may be different than those
documented in this manual. Later instrument versions will be documented in 2 manual

change supplement that will accompany the manual shipped with that instrument. If your
instrument serial number is not listed on the title page of this manual or in Table A-1, it may be
documented in a yellow MANUAL CHANGES supplement.

Table A-1. Manual Changes by Serial Number

Serial Prefix “ . Manual Changes
or Number

There are no earlier configurations than the printing date of this manual.
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Handler terface Installation

This section deseribes how to connect pull-up resistors to enable the output signals, and how
to set the dip switch to select voltage levels for the input signals. These procedures must be
done before using the handler interface. Refer to “Handler Interface” in Chapter 3 for more

information.
Caution SUSCEPTIBLE TO DAMAGE FROM ESD.

Perform the following procedures only at a static-safe workstation and wear a
grounding strap.
Caution Be careful not to short the circuit when performing the following procedures.

For example: : KN

“ # Solder cleanly and carefully. o
m Guard against hair or dust getting on the circuit. A -
m Do not damage the boards, wires, or parts on the board.

Tools and Fasteners

The HP 4339A mechanical components are secured using metric threaded fasteners. Many
fasteners in the HP 4339A may appear to be Phillips type, but they are Pozidrive type
fasteners. To avoid damaging them, use only Pozidrive screwdrivers to remove or tighten

pozdrive type fasteners.
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Procedure

1. Disconnect the power cable from the HP 4339A and allow enough time (a few minutes) for
the internal capacitors to discharge.

Warning Dangerous energy and voltage levels exist within the HP 4339A when it is
in operation and just after it is powered down. Allowa few minutes for
g the HP 4339A's internal capacitors to discharge before starting to work

on it.

9 Remove the two screws which fasten the cover to the chassis rear panel.

3. Slide the cover toward the rear while holding the front panel bezel.

Handler Interface Installation  B-1



Procedure HP 4338A

A1 Main
Board

A2 CPU
Board

SO W o
Front

L500B005
Figare B-1. Top View of HP 4339A with Cover Removed

4. Remove the A2 CPU bard assembly.
a. Disconnect the four flatcable assemblies from the A2 board.
b. Remove the four screws that secure the Al board to the stud. .

¢. Remove the A2 board form the chassis,

B2 Handler interface installation



HP 4330A Procedure

5. Remove the Al board assembly.
a. Disconnect the following cable assemblies from the Al board.
i. Four cable assemblies form the front panel
ii. The cable assermbly from the transformer
iii. Two cable assemblies form the DC-DC Converter

b. Disconnect the four optical fiber cables which are connected to the A# Ammeter Board
Assembly

¢. Disconnect the four optical fiber cables form the A3 Ammeter Board Assembly

Caution To avoid damaging the optical fiber cable by bending or other mechanical stress,
remove all the fiber cables form the HP 4339A when replacing either the Al

# beard or the A3 board.

Remove the cable clamp on the shield case that surrounds the A3 board. {f ;
Remove the nut that fastens the Ext Trigger connector on the rear panel. '
Remove the screw that secures the Al board to the chassis side.

Remove the four studs, that secure the Al assembly to the chassis, by rotating the studs
with 2 flat-bladed screwdriver.

h. Remove the three screws that secure the Al assembly to the chassis

RS T LA S

j. Remove the Al assembly form the chassis

Figure B-2 shows the location of the sockets in which the pull-up resistors (J11) and the
switch with which to select the voltage value of EXT DCV2. Table B-1 Iists the socket
nurbers for each control signal and comparison signal.
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Procedure HP 4339A

Rear
J11

il

1=t

1=t peer— S/

O

sl
Ll
[

~Front

L500B004
Figure B-2, Al Main Board
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Procedure

HP 4339A
Table B-1. Pull-up Besistor Location
Socket No. | Signal Name Signal Type
Jii-1 /NDEX Control Signal (5 te 15 V)
J11-2 /EOM
Ji1-3 /ALARM
Ji14 | /NOT READY
Jil-5  |/NO CONTACT | Comparisen Signal (5 to 24 V)
J11-6 1O
J11-7 /HI
J11-8 AIN
J11-9 Not Used
J11-10
Ji1-11

6. Mount the pull-up resistors for the comparison output signals. (Refer to Figure B-2 and
Table B-1 for the location of the pull-up resistors for the comparison output signals.} Use the
following equation to determine the value of the pull-up resistors (R).

RKQ~=Vp[V]/3

where, Vp is the pull-up voltage.

The typical pull-up resistor values are:

Pull-up
Voltage

Pull-up Resistor
HP Part Numbex

5V
Zv
24V

07570278 (1.78 kQ)
Q757-0279 (3.16 kD)
0757-0441 (8.25 k0)

7. Mount the pull-up resistors for the control output signals. (Refer to Figure B-2 and Table B-1
for the location of the pull-up resistors for the control output signals.) Use the following

equation to determine the value of the pull-up resistors (R).

R [kQ) = Vp[V]/25

where, Vp is the pull-up voltage.

The typical pull-up resistor values are:

Poll-up | Pull-up Resistor

Voltage| HP Part Number
5V 10757-0278 (1.7T8 k)
9.V [ 0757-0279{3.16 k)
12V | 0698-3154 (4.22 k0)
15V |0757-0438 {5.11 kQ)

8. Set SW1 according to the 'voltage value of EXT DOV2.

Handler lnterface Installation B-5
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Procedure HP 43394

EXTDCY2} EXTTRIG |EEY LOCK|HV OFF

SWi-1/5W1-2|{ SWwWi-3 SWi-4

Sto6V Close | Close Close

8o BV Close | Open Close Close

9toibV | Open | Close

Open Close

9. Reinstall the Al main board, the A2 board, and the cover,
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Error Messages

A

This section lists the messages that are displayed on the HP 4339A’s LCD display or transmitted

by the instrument over HP-IB, in numerical order.
When an error is displayed on the LCD display,

m For instrument errors, E is added in front of error number as follows:

LEOMSGOT

FEIE PREV SETTINDG

LOS T

Seq Sgt Cent Shoart Med Long Hold Cmptr  Cont Chk Int  Man Ext
Bunning ‘— Sequence— “~--Meas Time—" FRange On On ———Trigger

m For HP-IB errors, only the error number is displayed as follows:

Adrsd Bmt Key Shift
Lock

LERMBGE2

HP-IF ERROR - {8 |

Seg Sgl Cont Short Med Long Hoid Cmptr  Cont Chk tnt  Man Ext
Fusning “—Sequence— ‘“~—Meas Time—" Range On On —Trigger

Adrsd Bmt Key Shift
Lock

In the explanation of many error commands, section numbers of the IEEE standard 488.2
are included. Refer to them for faurther information about an error with these JEEE section

numbers.
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Instrument Errors HP 4339A

Out of Range
OVER CURRENT

The current limit is working and the source output is reduced. Lower the test voltage value, or
raise the current limit value,

OVLD

The measured value is out of the measurable range. Change the measurement range
appropriately, or use the Auto range mode.

Warning
WARNING: FIXTURE LEAKAGE

When an OPEN correction is performed, the leakage current is high but it is less than the
correction limit. (The measured leakage current is more than about 10 PA and less than about
10 4A.) So you may not be able to measure lower values acouracy.

Instroment Errors

11 ADC FATLURE

The A/D conversion failed. The HP 4339A stops operation and asserts the /ALARM signal on
the handler interface. Contact your nearest Hewlett-Packard office.

12 BOM TEST FAILED

The ROM failed. When this error occurs during power-on test, the HP 4339A stops operation
and asserts the /ALARM signal on the handler interface. When this error occurs during
self-test, the HP 4339A continues operation and asserts the /ALARM signal. Contact your
nearest Hewlett-Packard office,

13  RAM TEST FAILED

The RAM failed. The HP 4339A stops operation and asserts the /ALARM signal on the handler
interface. Contact your nearest Hewlett-Packard office.

4 EEPROM R/W FAILED

The EEPROM read/write test failed. The HP 4339A stops operation and asserts the /ALARM
signal on the handler interface. Contact your nearest Hewlett-Packard office.

15 USER DATA LOST

Correction data and instrument settings saved in EEPROM have been lost. When this error
occurs during power-on test, the HP 4339A sets the data in the EEPROM to the factory default
settings, continues operation, and does not assert the /ALARM signal on the handler interface.
When this error occurs during self-test, the HP 4339A continues the operation and asserts the
/ALARM signal. Contact your nearest Hewlett-Packard office.
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HP 4339A Instrument Errors

16  PREV. SETTING LOST

Instrument settings in the backup memory have been lost. The instrument keeps instrument
settings in backup memory for 72 hours after being turned OFF. When this error occurs during
power-on test, the HP 4339A continues operation and does not assert the /ALARM signal on
the handler interface. When this error occurs during self-test, the HP 4338A stops operation
and asserts the /ALARM signal.

17 SAVE FAILED

The instrument setting was not be saved. (If the error is detected in the EEPROM, error 14 is
displayed.) The HP 4339A continues operation and does not assert the /ALARM signal on the

handler interface.
18 RECALL FAILED

No instrument setting saved in the EEPROM. (If the error is detected in the EEPROM, error 14
is displayed.) The HP 4339A continues operation and does not assert the /ALARM signal on the
handler interface.

19 PRINTER NO RESPONSE

Check the following items:

o Check that the printer is turned on.
o Check that the HP-IB cable is connected between the printer and the instrument.
o Check that the printer is set to “Listen Always.”

The HP 4339A continues operation and does not assert the /ALARM signal on the handler
interface.

26 Al BD TEST FAILED

The Al board failed. When this error occurs during power-on test, the HP 4338A stops
operation and asserts the /ALARM signal on the handler interface. When this error occurs
during self-test, the HP 4339A continues operation and asserts the /ALARM signal. Contact
your nearest Hewlett-Packard office.

21 LOCKOUT BY HANDLER

Front panel key input is disabled by the handier. The front panel key input cannot be enabled
by the front panel keys or by HP-IB commands when disabled by the handler. The HP 4339A
continues operation and does not assert the /ALARM signal on the handler interface.

31 A% BD TEST FAILED
The A3 board failed. Contact your nearest Hewlett-Packard office.

32 HIGH LEARKAGE

When an OPEN correction is performed, the leakage current is too high. Check that nothing is
connected to the test lead.

33 BIGH STRAY C

When an OPEN correction is performed, the stray capacitance is too high; for example, when
you connect a coaxial test lead to a triaxial test lead, the coaxial cable is too long.

Messages-3

=
o
o
o
R
©
{o ]
o




HP-IB Exrors HP 43394
34 HIGH OFFSET LEAKAGE

When the calibration or the offset-error canceling is performed, the offset-error is too high.
Contact your nearest Hewlett-Packard office.

35  FIXTURE UNKNOWN

An unknown test fixture or test leads is connected to the Interlock connector; for example,
when you connect the HP 16117C Test Leads to the HP 43394, the wiring of the interlock cable
15 mistaken.

36 INTERLOCK OPEN

Nothing is connected to the Interlock connector or the test fixture’s cover is opened.

HP-IB Errors

130 Command error

This is a generic syntax error that the HP 4339A cannot detect more specific errors. This code
indicates only that a command error, as defined in IEEE 488.2, 11.5.1.1.4, has occurred.

<101 Imvalid character

A syntax element contains a character which is invalid for that type; for example, a header
containing an ampersand, SENSEE.

-102 Syntax error

An unrecognized command or data type was encountered; for example, a string was received
when the HP 4339A was not expecting to receive a string.

-103  Imvalid separator

The syntax analyzer was expecting a separator and encountered an illegal character; for
example, the semicolon was omitted after a program message unit, *RST:TRIG.

-104  Data type error

The syntax analyzer recognized an unallowed data element; for exaraple, numeric or string data
was expecied but block data was encountered. .

-105  GET not allowed
A Group Execute Trigger (GET) was received within a program raessage {see IEEE 488.2, 7.7).

-108  Parameter not allowed

More parameters were received than expected for the header; for example, the
[:SENSe] : AVERage : COUNt command only accepts one parameter, so receiving : AVER:COUN 2,4
is not allowed.
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HP 4339A HP-IB Ervrors

-188  Missing parameter

Fewer parameters were received than required for the header; for example, the
[:SENSe] : AVERag:COUNt command requires one pararneter, so receiving only : AVER:COUN is
not allowed.

-112  Program mpemonic too long

The header contains more than twelve characters (see IEEE 488.2, 7.6.1.4.1).

-113  Undefined header

The header is syntactically correct, but it is undefined for the HP 43304; for example, *XYZ is
not defined for the HP 4339A.

4121 Invalid character in number

An invalid character for the data type being analyzed syntax parsed was encountered; for
example, an alpha character in a decimal numeric or a “9” in octal data.

-123  Exponent too large
The magnitude of the exponent was larger than 32000 (see IEEE 488.2, 7.7.2.4.1).

-124  Foo many digits

The mantissa of a decimal numeric data element contains more than 255 digits excluding
leading zeros (see IEEE 488.2, 7.7.2.4.1).

-128  Numeric data not allowed

Legal numeric data element was received, but the HP 4339A does not accept it in this position
for a header.

-131  Imvalid suffix

The suffix does not follow the syntax described in IEEE 488.2, 7.7.3.2, or the suffix is
inappropriate for the HP 4339A.

138 Suffix not allowed

A suffix was encountered after a numeric element which does not allow suffixes.

-140  Character data error

This error, as well as errors —141 through —148, are generated when analyzing the syntax of 2
character data element. This particular error message is used if the HP 4339A cannot detect a
more specific error.
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-141  Imvalid character data

Either the character data element contains an invalid character or the particular element
received is not valid for the header.

-144  Character data too long
The character data element contains more than twelve characters (see IEEE 488.2, 7.7.1.4).
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HP-IB Errors HP 4339A
148 Character data not allowed
Alegal character data element was encountered that’s prohibited by the HP 4339A. -

150 String data error

This error, as well as errors —151 and —158, are generated when analyzing the syntax of a
string data element. This particular error message is used if the HP 4339A cannot detect a
more specific error.

151 Imvalid string data

A string data element was expected, but was invalid for some reason (see IEEE 488.2, 7.7.5. 2},
for example, an END message was received before the terminal quote character.

-8 String data not allowed

A string data element was encountered but was not allowed by the HP 4339A at this point in
the syntax analysis process.

-0 Block data error

This error, as well as errors —~161 and —168, are generated when analyzing the syntax of a
block data element. This particular error message is used if the HP 4339A cannot detect a more

specific error.

-161  Invalid block data

A block data element was expected, but was invalid for some reason (see IEEE 488.2, 7.7.6.2);
for example, an END message was received before the length was satisfied.

-158  Block data not allowed

A legal block data element was encountered but was not allowed by the HP 4339A at this point
in the syntax analysis process.

-170  Expression error

This error, as well as errors —171 and —178, are generated when analyzing the syntax of an
expression data element. This particular error message is used if the HP 4338A cannot detect a
more specific error.

-1 Invalid expression

The expression data element was invalid (see IEEE 488.2, 7.7.7.2); for example, unmatched
parentheses or an illegal character.

<178 Expression data not allowed

A legal expression data was encountered but was not allowed by the HP 4339A at this point in
the syntax analysis process.

200 Execution errors

This is the generic syntax error that the HP 4339A cannot detect more specific errors. This
code indicates only that an execution error as defined in IEEE 488.2, 11.5.1.1.5 has occurred.
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211 Trigger ignored

A GET, *TRG, or triggering signal was received and recognized by the HP 4339A but was
ignored because of HP 4339A timing considerations; for example, the HP 433%A was not ready
10 respond.

213 Init ignored

A request for a measurement initiation was ignored as another measurement was already in
Progress.

221  Settings conflict

A legal program data element was analyzed syntax but could not be executed due to the
current device state (see IEEE 488.2, 6.4.5.3 and 11.5.1.1.5}.

222 Data out of range

A legal program data element was analyzed syntax but could not be executed because the
interpreted value was outside the legal range as defined by the HP 4339A (see IEEE 488.2,
11.5.1.1.5). ' :

223 Too much data

A legal program data element of biock, expression, or string type was received that contained
more data than the HP 4339A could handle due to memory or related device-specific
reguirements,

230 Data corrupt or siale

Possibly invalid data; new reading started but not completed since last access.

-241  Hardware missing

A legal program command or query could not be executed because of missing HP 4339A
hardware; for example, an option was not installed.

310 System error

Some error, termed “system error” by the HP 43384, has occurred.

-311  Memory error

An error was detected in the HP 4338A’s memory.

313 Calibration memory lost
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The nonvolatile calibration data has been lost. When this error occurs during power-on test,
the HP 4339A stops operation and asserts the /ALARM signal on the handler interface. When
this error occurs during seli-test, the HP 4339A continues operation and asserts the /ALARM
signal. Contact your nearest Hewlett-Packard office.

350 Queune overfiow

A specific code entered into the queue in lieu of the code that caused the error. This code
indicates that there is no room in the queue and an error occurred but was not recorded.
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<0 Query errors

This is the generic query error that the HP 4339A cannot detect more specific errors. This code
indicates only that a query error as defined in IEEE 488.2, 11.5.1.1.7 and 6.3 has occurred.

410 Query INTERRUPTED

A condition causing an interrupted query error occurred (see IEEE 488.2, 6.3.2.3); for example,
a query followed by DAB or GET before a response was completely sent,

420 Query UNTERMINATED

A condition causing an unterminated query error oceurred {see IEEE 488.2, 6.3.2.2); for
exampie, the HP 4339A was addressed to talk and an incomplete program message was
received by the controlier. :

43 Query DEADLOCKED

A condition causing an deadlocked query error occurred {see IEEE 488.2, 6.3.1.7); for example,
both input buffer and output buffer are full and the HP 4339A cannot continue.

440 Query UNTERMINATED after indefinite response

A query was received in the same program message after an query requesting an indefinite
response was executed (see IEEE 488.2, 6.5.7.5).
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CALCulate:LIMit, 5-10

:CALCulate:FORMat, 4-5
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4-8
:CALCulate:LIMit :BEEPer[:STATel, 4-8
:CAlCulate:LIMit:CLEar, 4-9
:CALCulate:LIMit:FAIL? 4.8
:CALCulate:LIMit:LOWer[:DATA], 49
:CALCulate:LIMit:L0OWer:STATe, 4-9
:CALCulate:LIMit:STATe, 48
:CALCulate:LIMit :UPPer[:DATA], 48
:CALCulate:LIMit :UPPer:STATe, 4-8
:CALCulate:MATH:EXPRession:CATalog?,
4-9 '

:CALCulate:MATH:EXPRession:NAME, 4-9
:CALCulate:MATH:STATe, 49
:CALCulate:RESistivity:EARea, 4-8
:CALCulate:RESistivity:EPERimeter, 4-8
:CALCulate:RESistivity:GLENgth, 4-8
:CALCulate:RESistivity:STHickness, 4-8
CALCulate subsystem , 5-9
calculation sheet , 9-19
cabibration, 3-14

how to perform, 1-17

HP-IB command, 5-14
:CALibration[:ALL] 7, 46
:Calibration:AUTO, 4-9
CALibration subsystem , 5-14
Cal key , 3-14
charge time

how to set, 2-10
:CLEar

CALCulate:LIMit, 5-10
*#CLS, 4-17, 5-31
Command Error {CME) Bit, 5-36
common command , 5-31
comparator

how to use, 2-6, 4-9

HP-IB command, 5-10

limit, 3-12

on/off, 3-12

index-1




Config key , 3-17
contact check, 3-14
how to perform, 4-8
how to set, 2-12
contact check functional test , 9-26
:CONTact: VERify
SENSe:RESigtance, 5-23
Cont Chk key , 3-14
:CONTrol
DATA:FEED, 5-16
:CORRection:COLLect[: ACQuire]
SENSe, 5-22
:CORRection[:STATe]
SENSe, 5-22
:COURt
SENSe:AVERage, 5-22
TRIGger:[:SEQuencell, 5-29
Cur Limit key , 3-5
:CURRent : APERture
SENSe, 5-23
current lirmit, 3-5
how to set, 2-12
:CURRent:LIMit{:AMPLitude]
SOURce, 524
current measurement accuracy test, 9-9
:CURRent :RANGe - AUTD

SENSe, 523
:CURRent :RANGe [ : UPPer]
SENSe, 5-23
D
:DATA
DATA, 5-15
:DATA?
DATA, 5-15

data buffer, 4-14
:DATA[:DATA], 4-8
:DATA[:DATA]?, 4-14
:DATA : FEED, 4-14
:DATA:FEED:CONTxrol, 4-14
<data_handle>, 5-4
:DATA:POINts, 4-14
DATA subsystem , 5-15
data transfer format, 5-42
ASCH, 542
REAL, 543
DBUF , 5-15
:DELay
ARM, 5-8
TRIGger[:SEQuencei], 5-29
Delay key, 3-11
deviation measurement, 3-9, 4-9
how to display, 2-8, 2-9
HP-IB command, 5-12
Device-Dependent Error Bit, 5-36

Index-2

Display , 3-2

display mode, 2-7, 3-15
HP-IB command, 5-17

DISPlay subsystem , 5-17

Disp Mode key , 3-15

E

E key, 3-13
Elec Size key , 3-8
electrode size
how to set, 2-4
Enter key , 3-13
:EPERimeter
CALCulate:RESistivity, 5-12
:ERRor?
SYSTem, 5-27
*ESE, 4-17, 5-31
*ESR?, 4-17, 5-31
Execution Error Bit, 5-36
external trigger input, 3-20
external trigger mode, 2-6, 3-11, 4-12

F
:FAILY

CALCulate:LIMit, 5-11
:FEED

DATA, 5-16
:FEED:CONTrol

DATA, 5-16
FETCh?, 4-11, 5-18
:FORMat

CALCulate, 5-10
FORMat, 4-14
:FORMat[:DATA], 5-19
FORMat subsystem, 5-19
front panel, 3-2
:FUNCtion

SENSe, 5-23

G

GET, 4-11

:GLENgth
CALCulate:RESistivity, 5-13

group execution trigger, 4-11

H

handler interface functional test , 9-24
High Voltage indicator , 3-4
Hold range, 3-10
HP-IB address, 3-11
how to set, 2-14



I

Idle state, 540
*IDN?, 5-31
IEEE 754 floating point format, 5-19, 5-43
:INITiate:CONTinuous, 4-11, 5-20
:INITiate[:IMMediate], 411, 5-20
Initiate state, 5-40
INITiate subsystem , 5-20
insulation resistance measurement, 7-2
interfock connector, 3-3
internal trigger mode, 2-6, 3-11, 4-11
interval time

how to set, 2-10

K
key lock, 2-14, 3-15, 4-8
HP-IB command, 5-27
Key Lock key, 3-15
:XLOCk
$YsTem, 5-27

L

Lel key, 3-11
:LFRequency
SYSTem, 5-27
:LIMit[: A¥MPLitude]
S0URce : CURRent, 5-24
:LIMit:BEEPer:CONDition
CALCulate, 5-10
:LIMit:BEEPer{:STATe]
CilCulate, 5-10
:LIMit:CLEar
CAlCulate, 5-10
:LIMit:FAIL?
CAlCulate, 5-11
Limit key, 3-12
:LIMit:LOWer [:DATA]
CilCulate, 5-11
:LIMit :LOWer :3TATe
CiALCulate, 5-11
:LIMit:3TATe
CALCulate, b-11
:LIMit:UPPeri:DATA]
CilCulate, 5-11
:LIMit :UPPer:5TATe
CilCulate, 5-11
LINE frequency, 3-18
how to set, 1-9, 45
HP-IB command, 5-27
LINE Fuse Holder , 3-29
LINE Input Receptacle , 3-29
LINE switch , 3-3
LINE voltage selector, 3-29
How to select, 1-9
local mode, 2-14, 3-11

:LOWer
CALCulate:LIMit, B-11
*LRN7, 4-10, 5-31

M

manual changes, A-2
manual trigger mode, 2-6, 3-11, 4-11
:MATH
CilCulate, 5-12
:MATH:EXPRession:CATalog?
CAlCulate, 5-12
:MATH:EXPRession:NAME
CilCulate, 5-12
:MATH:STATe
CAlCulate, 5-12
MAV (Message Available) Bit, 5-35
Max key , 3-13
Meas Prmtr key , 3-8
Meas Time key , 3-5
measurement parameter, 3-8
How to select, 1-19
HP-IB command, 5-10
measurement range, 3-10
how to select, 1-20, 4-7
HP-IB command, 5-23
measurement sequence mode
how to select, 2-10
measurement time mode, 3-5
how to select, 2-2, 4-6
HP-IB command, 5-23
Min key , 3-13

N

<NR1> format, 5-42
<NR3> format, 5-42
number of repetitions
how to set, 2-11
<numeric_value>, 5-3

0

offset-error canceling
how to set, 2-15
On/Off key , 3-12
*0PC, 5-31
OPEN correction, 3-14
how to perform, 1-18, 4-7
HP-IB command, 5-22
Open key , 3-14
Operation Complete Bit, 5-36
0UTPut, 4-6, 5-21
OUTPut subsystem , 5-21
{Overall Block Diagram, 3-33
Overall Measurement Theory, 3-32
OVER CURRENT, 3-5
Over Load, 3-10
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GVLD, 3-10

P

:PAGE

DISPlay[:WINDow] :TEXT, 5-17
:PATH?

CALCulate, 5-12
performance test record , 9-21
:POINts

DATA, B-16
power cord selection , 3-28
:PRESet '

SYSTem, 5-28
Program key , 3-7

Q

Query, 54

Query Error Bit, 5-36
questionable status register, 5-38

B
:RANGe
SENSe:CURRent, 5-23
Range Setup key, 3-10
:RANGe [ : UPPer]
SENSe:CURRent, 5-23
*RCL, 4-10, 5-31
Rel key , 3-11
REAL, 5-19, 5-43
real data format, 4-14
recall, 3-11
instrument settings, 2-13
reference value
how to set, 2-8
reset, 3-16
how to, 1-17, 4-5
Reset key, 3-16
:RESistance:CONTact:VERify
SENSe, 5-23

resistance measurement accuracy test , 9-13

resistivity, 7-3

:RESistivity:EARea
CALCulate, 5-12

:RESistivity:EPERimeter
CALCulate, 5-12

:RESistivity:GLENgth
CiLCulate, 5-13

resistivity measurement
how to set parameters for, 2-3

resistivity measurernent parameters
how to set, 4-8

:RESistivity:STHickness
CALCulate, 5-13

RQS (Request Service) Bit, 5-35

*RST, 4-5, 5-32

Index-4

S

safety considerations, 8-9
safety symbols, vi
sample program, 4-18
*SAV, 4-10, 5-32
save, 3-12
instrument settings, 2-13
Save key , 3-12
self-test, 3-19
how to perform, 2-17, 4-16
HP-IB command, 5-33
:5ENSe:AVERage :COUNt, 4-7
:SENSe:AVERage[:STATe], 4-7
:SENSe:CORRection:COLLect OFFSet, 4-7
:SENSe:CURRent : APERture, 4-6
:SENSe:CURRent :RAlGe : AUTO, 4-7
:SENSe:CURRent :RANGe [ : UPPer], 4-7
:SENSe:FUNCtion, 4-5
:SENSe:RESistance:CONTact:VERify, 48
SENSe subsystem , 5-22
<sensor.function>, 5-23
<sensor.function>, 5-4
Seq Abort key , 3-10
Seq Mode key, 3-6
:SEQuencel
ARM, 5-8
[:SEQuencell :COUNt
TRIGger, 5-29
[:SEQuencel] :DELay
TRIGger, 5-29
[:SEQuencel] [:IMMediate]
TRIGger, 5-29
[:SEQuencel] [:LAYer] : DELay
ARM, 5-8
[:SEQuencei] [:LAYer] :SOURce
ARM, 5-8
[:SEQuencel] : S0URce
TRIGger, 5-30
[:SEQuencei] : TIMer
TRIGger, 5-30
Sequence operation state, 541
serial number, A-1
Service Request Enable Register, 5-34
Service Request (SRQ), 5-34
:30URce
ARM, 5-8
TRIGger, 5-30
SOURce subsystem , 5-24
:50URce :VOLTage, 4-5
source voltage, See test voltage
source voltage accuracy test , 9-4
Source Voltage key , 3-5
Specifications, 8-2
SPOLL, 4-17



*SRE, 4-17, 5-32
standard event status register, 5-36
:8TAT, 5-25
:STATe
CilCulate:LIMit, 5-11
DISPlay[:WINDow], 5-17
0UTPut, 5-21
SENSe:CORRecticn, 5-22
status, 5-34
how to report, 4-16
status byte register, 5-35
:STATus:0PERation:CONDition?, 4-17,
5-25
:STATus:0PERation:ENABle, 4-17, 5-25
:STATus:0PERation[:EVENt]7, 4-17, 5-25
:STATus :PRESet, 4-17, 5-25
:STATus: QUEStionable:CONDition?, 417,
5-25
:STATus: QUEStionable:ENABle, 4-17, 5-26
:STATus:QUEStionable [:EVENt]?, 4-17,
5-26
STATus subsystem, 5-25
*STB?, 4-17, 5-32
:STHickness
CilCulate:RESistivity, 513
supplemental performance characteristics,
8-8
surface resistivity, 7-4
:SYSTem:BEEPer[: II{Medlate} 4-8
:SYSTem:BEEPer:STATe, 4-8
:SYSTem:KLOCk, 4-8
:5YSTem:LFRequency, 4-5
:SYSTem:PRESet, 4-5
SYST:ERR?, 4-16

T

talk only mode, 2-14
test equipment , 9-1
test voitage, 3-5
how to apply, 1-21, 4-6
how to set, 1-20, 4-5
Theory of Operation , 3-32
thickness
how to enter, 2-3
:TIMer

TRIGger[:SEQuencel], 5-30
*TRG, 4-11, 5-32
TRIG, 5-41

COUNt, 541

DELay, 5-41

IMMediate, 541

SOURce, 5-41
TRIG event detection state, 5-41
trigger, 3-10

how to, 2-6

how to trigger, 4-11
TRIGger, 5-28
TRIGGER, 4-11
trigger delay time, 3-11

how to set, 2-2, 4-7

HP-IB command, 5-29

:TRIGger[:SEQuencel] : COUNt, 4-15
:TRIGger[:SEQuencel][: Im{edmte] 4-11
:TRIGger[:SEQuencel] :S0URce, 4-11, 4-15

:TRIGger[:SEQuencel] : TIMer, 4-15
:TRIGger[:SEQunecel] :DELay, 4-7
TRIGger subsystem , 5-29
trigger systerm , 5-39
Trig key , 3-10
Trig Mode key, 3-11
*TST?, 416, 5-33 -

U

A Mode key , 3-9

A Ref key , 3-10

UNKNQOWN terminals , 3-4

:UPPer
CAlCulate:LIMit, 5-11

v
:VERSion?

SYSTem, 5-28
:VOLTage

SOURce, 5-24
volume resistivity, 7-3
V Output indicator , 3-5
V Output key , 34

w
*WAI, 5-33
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