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CAUTIONS ON OPERATION

1. UNKNOWN {MEASUREMENT) TERMINALS

Do NGT apply DC voltage or current.to the UNKNOWN terminals. Doing so
will darmage the HP 4284A. Before you measure a capacitor, be sure the
capacitor is fully discharged.

2. MEMORY CARD

Use HP.specified memory cards containing 4284A.specific data only. If other
miemory cards are used; the HP 4284A may be damaged. Non 4284A-gpecific
data contained on a memory card is not guaranteed, and data may be ms%:

To ingert & memory card into the MEMORY card glot, hotd the mem@ry card
with the iabel facing upward and with. the contacts at the siot opening. insert
the card into the slot untit it "clicks” in place.

To rerhove a memory card from the MP 42844, press the UNLOCK button and
rertiove the card.

Do NOT remove & mernory ¢ard while LOADIng or STORing data. Doing so
may damage the mermoty tard and any data stored.in :the memory card may
be Iost.

Storé memory cards in their furnigshed card cases when not in use. The card

cage protects memory cards from cortaminatior and electrostatic discharge.
Aiso, store memory cards under the foliowing environmental conditions.

Storage Temperature Rangs: -30 °C o +70 °C
. Siorage Humidity Range: 30% to 85% (@ +50 °C)
Do NOT shock or siress memory cards.

When storing or moving your HP 4284A, be sure the memory card slot is
emply (no-memory card inserted).

Do NOT touch the connector contact surface of a memory card and do NOT
use chernical liguids to clean the contacts.



3. HANDLER INTERFACE BOARD (OPTION 201)

If the +5V intemal voltage. (pin 16, 17 or 18 of the handler interface connéctor) is not
oulput, a fuse on the handier interface board (A32F1) has blown and must be replaced.
Two replacement fuses are furnished with the 4285A option 201. Additional fuses are
available from Hewiett-Packard. Order PN 2110-0046. o

N
5

To replace A32F1, perform the following procedure, e b

1. To remove the handier interface board {A32), perform pmceaum 1. thmugh 7 on
page 10-26.

o LROMGT :
2. Hemove A32F1 (indicated in Figure A} from socket and camfuiiy mser% %he new
fuse.

* P

3. Péep&ace the haﬁﬁﬁer interface board, top shield plate, rear feet,, and top cover,

if the handler interface continues not to output +5Y after A32F‘~"% hag h@en ?eplaced

contact the nearest Hewlelt-Packard office, i

ASijl fuse,
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Figure A. Handler interface Board
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DECLARATION OF CONFORMITY

Jalatyl e i . according to ISOAEC Guide 22 and EN 45014

Manufacturer's Name: Hewlett-Packard Japan, Lid.
Manufacturer's Address:  1-3-2, Murotani, Nishi~ku,‘ Kobe-shi, Hyoge, 651-22 Japan

dec:i'i‘are‘s, that the product

Product Name: Precision LCR Meter
Miodel Number: HP 4284A
S ?%dﬁct Options: This declaration covers al"[ oéf-ions of'the above product.

R R

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

As detailed in: : Electromagnetic Compatibility (EMC)
T Technical Construction File (TCF)
No. 96-3355-001-TCF

Assessed by: Dti Appointed Competent Body
EMC Test Centre, GEC-Marconi Avionics Lid.,
Donibristle Industrial Park, Dunfermlme Fife KY115LB
Scotland, United Kingdom -

Technical Report No.: " 4122/1300/CBC, dated 25,09.1996
Supplementary Information:
The mdtwdual components of the product meet relevant international safety standards.
IEC 1010-1:1890+A1 fEN 61010-1:1293
LEDs in this product are Ciass in accordance with IEC 825-1.

The product herewith complies with the requirements of the i.ow Voltage Directive
73/23/EEC and the amending Directive 93/88/EEC.

Kobe, November 01, 19986 Vu/%/téi bQ/WWM/[Q/U

Yukio ¥vasaki / Quality Manager

Eurepean Contact: Your local Hewleti-Packard Sates and Service Office or Hewlett-Packard GrbH, Gepartment HO-TRE,
Herrenberger Strale 130, D-71034 Boblingen (FAX;+46-7031-14-3143)




Herstellerbescheinigung
GERAUSCHEMISSION

IpA < 70 dB

am Arbeitsplatz
normaler Betrieb

nach DIN 45635 T. 19

Manufacturer's Declaration

ACOUSTIC NOISE EMISSION

LpA < 70 dB
operator position
normal operation
per ISO 7779



Manual Printing The manual printing date and part number indicate its current

Hi story 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.

December 1988 ... ... First Edition
Aprit 1991. ... .o Second Edition
December 1991 ... o i Third Edition
March 1994. .. ... i Fourth Edition
December 1996........coooiiiiia ., Fifth Edition

August 1998 ... .. Sixth Edition



Safety Summary

Note #

Noie
Ground The Instrument

DO NOT Operate In An
Explosive Atmosphere

Keep Away From Live
Circuits

DG NOT Service Or
Adjust Alone

DO NOT Substitute
Parts Or Modify
instrument

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

to comply with these precautions or with specific WARNINGS
elsewhere in this manual may impair the protection provided by

the equipment. In addition it violates safety standards of design,
manufacture, and intended use of the insttument.

The Hewlett-Packard Company assumes no liability for the customer’s
failure to comply with these requirements.

HP 4284A complies with INSTALLATION CATEGORY II and
POLLUTION DEGREE 2 in IEC1010-1.HP 4284A is INDOOR USE
product.

LEDs in this product are Class 1 in accordance with TECR25-1.
CLASS 1 LED PRODUCT

To avoid electric shock hazard, the instrument chassis and cabinet
must be connected to a safety earth ground by the supplied power
cable with earth blade.

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

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 attempt internal service or adjustment unless another person,
capable of rendering first aid and resuscitation, is present.

Because of the danger of introducing additional hazards, do not
install 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.



Dangerous Procedure
Warnings

Warning #

Safety Symbols

Warnings , such as the example below, precede potentially dangerous

procedures throughout this manual. Instructions contained in the
warnings must be followed.
Dangerous voitages, capable of causing death, are present in this
instrument. Use extreme caution when handling, testing, and adjusting
this instrument.
General definitions of safety symbols used on equipment or in
manuals are listed below.
Instruction manual symbol: the product is marked
ZCX with this symbol when it is necessary for the user to
refer to the instruction manual.
S Alternating current.
=== Direct current.
| On (Supply).
o) Off (Supply).
1 In position of push-button switch.
_D_ Out position of push-button switch.

l Frame (or chassis) terminal. A connection to the
frame (chassis) of the equipment which normally
include all exposed metal structures.

Warning This Warning sign denotes a hazard. It calls
attention to a procedure, practice, condition or the

Caution #

Note ﬂ
A

like, which, if not correctly performed or adhered to,
could result in injury or death to personnel.

This Caution sign denotes a hazard. It calls
attention to a procedure, practice, condition or the
like, which, if not correctly performed or adhered to,
could result in darhage to or destruction of part or all
of the product.

Note denotes important information. It calls
attention to a procedure, practice, condition or the
tike, which is essential to highlight. :

Affixed to product containing static sensitive devices
use anti-static handling procedures to prevent
electrostatic discharge damage to component.



How To Use This
Manual

Chapter 1
Getting Started

Chapter 2
Overview

Chapter 3
DISPLAY FORMAT

Chapter 4
MEAS SETUP

Chapter 5
CATALOG/SYSTEM
CONFIGURATION

Chapter 6
Measurement Basics

Chapter 7
Remote Control

Chapter 8
Command Reference

Chapter 9
General Information

Chapter 10
Performance Test

vi

This manual, the Operation Manual for the HP 4284A Precision
LCR Meter, contains ten chapters plus appendixes, organized for the
convenience of the first time user. After you receive your HP 4284A,
begin with Chapter 1.

Chapter 1 provides unpacking, initial inspection, and preparation
information necessary for you to know before you apply AC power.

Chapter 2 provides information including a product overview and a
tour of the front panel, which will help you to quickly learn how 1o
operate the HP 4284A.

Chapter 3 provides detailed information for the display format and
measurement function, corresponding to {DISPLAY FORMAT } menu key.

Chapter 4 provides detailed information for the measurement

condition setup, corresponding to {MEAS SETUP) menu key.

Chapter 5 provides detailed information for the internal /external
memory and system configuration catalog of the HP 4284A,
corresponding to (CATALOG/SYSTEM ) menu key.

Chapter 6 provides the basic measurement procedure with the
general impedance theory and measurement techniques, and practical
measurement examples.

Chapter 7 provides information to control the HP 4284A using the
HP-IB interface.

Chapter 8 provides detailed information for each of the HP 4284A
HP-iIB commands.

Chapter 9 provides the specifications, rack mount/handle kit
installation, and other general information on the HP 4284A.

Chapter 10 provides the performance tests for the HP 4284A used
for incoming inspection and verification that your instrument is
completely calibrated.
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MANUAL CHANGES

HP 4284A MANUAL IDENTIFICATION

oy Model Number, HF 42844
Precision LCR Meter Date Printed: August 1998

Part Number: 04284-80040

Operation Manual

This supplement contains information for correcting manual erors and for adapting the manual to newer instruments that contains
improvements or modifications not documented in the existing manual.

To use this supplement
1. Make all ERRATA corrections
2. Make all appropriate serial-number-related changes listed below

SERIAL PREFIX OR NUMBER MAKE MANUAL SERIAL PREFIX OR NUMBER MAKE MANUAL
CHANGES CHANGES

ALYL 1

¢ New itern

ERRATA

CHANGES 1
CHANGE 1 contains the information needed to adapt the HP 4284A's manual,

MODEL 4284A PRECISION LCR METER OPTION 201 HANDLER INTERFACE
OPERATION NOTE '

Page 2-6 Signal Line Used for List Sweep Comparator Function.
Change the description as foliows:
®  Comparison Output Signals:
/BINT - /BINS and /AUX_BIN indicate |N/OUT judgements for each sweep point
(refer to Figure 2-4). /OUT_OF_BINS indicates pass/fail judgement (one or
more failed judgements of Steps 1 to 10 occurred during a singie sweep)

NOTE
Manual change supplement are revised as often as necessary to keep manuals as cumrent and accurate as possible. Hewleti-Packard
recommends that you pericdically request the latest edition of this supplement. Free copies are avafable from ali HP offices. When
requesting copies, quote the manual identification information from your supplement, or the model nurnber and print date from the title page
of the manual,

Page 1 of

Date/Div: 2August,1 998/33 (ﬁ HEWLETT®
PRINTED IN JAPAN ﬁ PACKARD



Page 2-7 Table 2-2. Contact Assignments for List Sweep Comparator Function
Change a part of the table 2-2 as foliows:

Pin No. Signa! Name Description

1 /BINT Failed (out of iimit) at sweep Point 1

2 /BIN2 Failed (out of limit) at sweep Point 2

3 /BIN3 Failed (out of limit) at sweep Point 3

4 /BINA Failed (out of limit) at sweep Point 4

5 /BIND Failed (out of timit) at sweep Point 5

8 /BING Failed (out of iimit) at sweep Point 6

7 /BINT Failed {out of limit) at sweep Point 7

8 /BIiN8 Failed {out of Iimit) at sweep Point &

8 /BINO Failed {out of limit) at sweep Point 9

11 /AUX_BIN Failed (out of limit) at sweep Point 10

10 /OUT_OF BINS /0UT_OF _BINS is asserted when one or more
fail judgements of Step 1 to 10 occcur in
a single sweep.

Page 2-8 Figure 2-4. Signal Area Example. (For The List Sweep Comparator Function)

Change the figure as follows:

/BIN3 /BING - /BINS

/BINT /BIN2 | o /BINS /Ny /BING I JAUX_BIN

" AN Qi <
&\ NAN
NN Y

N NN
NN N Y

& NN NN

™~

Pass area

Yyyyyyys
Yy
yYrryyyy,

Higher limit

N

.
Measu::g:nt %

AN NN
N NN
NS NN
NN WY
NN NN
NN NN

. SN
L NN

.

Lower limit

N

vy
yyyyys
AWV
Yryyyy

0
> 7 7
NS

Sweep point



MANUAL CHANGES

HP 4284A MANUAL IDENTIFICATION

oy : model Number: HP 4284A
Precision LCR Meter Date Printed: December 1996

Part Number: 04284-50020

Operation Manual

This suppiement contains information for correcting manusal errors and for adapting the manual to newer instruments that contains improvements or
madifications not documented in the existing manual.

To use this supplement
1. Make all ERRATA corrections
2. Make all appropriate serial-nurtiber-related changes listed below

SERIAL PREFIX OR NUMBER  MAKE MANUAL CHANGES SERIAL PREFIX ORNUMBER  MAKE MANUAL CHANGES
Al d N

4 New em

ERRATA

CHANGES 1

CHANGE 1 contains the information needed to adapt the HP 4284A’s manual.

Changed the company name from YOKOGAWA-HEWLETT-PACKARD, LTD., or its abbreviation YHP to
Hewlett-Packard Japan, Ltd.

NOTE
Manual change supplement are revised as often as necessary fo keep manuals as current and accurate as possible, Hewlett-Packard recommends
that you periodically request the latest edition of this supplement. Free copies are available from all HP offices. When requesting copies, quote the
manual identification information from your supplement, or the model number and print date from the title page of the manual.

Date/Div: December,1996/33 [éﬂ HEWLETT®

Page1of §
PRINTED IN JAPAN PACKARD




The pink sheet titted “CAUTION ON OPERATION”
Change the page title as follows.

ACAUTION ON OPERATION

3.HANDLER INTERFACE BOARD (OPTION 201)
Add the following information.

Fuse: Non Time Delay 0.5A 125V
If you need this fuse,contact your nearest Hewlett-Packard Sales and Service Office.

Page 10-26 PROCEDURE: 1 and Warning
Change the procedure 1 and warning as foliows:

1. Disconnect the power cable from the HP 4284A and allow 1 minute for the internal capacitors to
discharge.

WARNING

Dangerous energy/voltage exists when the HP 4284A is in operation,and for a time after it is
powered down. Allow 1 minute for the internal capacitors to discharge.

Page 10-27
Add the following CAUTION after the procedure 7.

CAUTION

The interface board contains electronic components that can be damaged by static
electricity through electrostatic discharge(ESD).To prevent ESD damage,maintain frequent
contact with any bare sheet metal surface on the chassis. A grounding wrist strap (or similar
device) is useful for this purpose. Handle the board carefuily at all times. Avoid touching

- electronic components or circuit paths.

Page 10-30
Add the following CAUTION afier the procedure 3.

CAUTION

The interface board contains electronic components that can be damaged by static
electricity through electrostatic discharge(ESD).To prevent ESD damage,maintain frequent
contact with any bare sheet metal surface on the chassis. A grounding wrist strap (or similar
device) is useful for this purpose. Handje the board carefully at all times. Avoid touching
electronic components or circuit paths.




Page 10-34
Add the foliowing CAUTION after the procedure 3.

CAUTION

The interface board contains electronic components that can be damaged by static
electricity through electrostatic discharge(ESD).To prevent ESD damage,maintain frequent
contact with any bare sheet metal surface on the chassis. A grounding wrist strap {or simiiar
device} is useful for this purpose. Handle the board carefully at all times. Avoid touching
electronic components or circuit paths.

Page 10-35 PROCEDURE:S.

Change the procedure 8 as follows:

8 Replace the top shield plate,rear feet,and top cover. Tumn the HP 4284A ON.

Page 10-36 PROCEDURE:16.
Change the procedure 18 as follows:

16.Remove the top cover,top shield plate and expose the scanner interface board. Set SW1 and
SW2 on the scanner interface board to their settings before this test.

Page 10-37 PROCEDURE: 1 and Warning
Change the procedure 1 and wamning as follows:

1. Disconnect the power cable from the HP 4284A and aliow 1 minute for the internal capacitors to
discharge.

WARNING

Dangerous energy/voltage exists when the HP 4284A is in operation,and for a time after it is
powered down. Allow 1 minute for the internal capacitors to discharge.

Page E-1
Change the Write Protection Procedure 1 and warning as follows:

1. Tum the HP 4284A off and remove the power cord.Allow 1 minute for the intemal capacitors to
discharge.

Warni Dangerous voltage may be present in the 4284A even through the power
arning a switch is off. Be sure to wait 1 minutes for the internal capacitors to
discharge.




MODEL 4284A PRECISION LCR METER OPTION 201 HANDLER INTERFACE
OPERATION NOTE

Page 2-16 Procedure 1 and Warning
Change the procedure 1 and warning as foliows:

1. Disconnect the power cable from the HP 4284A and aliow 1 minute for the internal capacitors to
discharge.

WARNING

Dangerous energylvoltage exists when the HP 4284A is in operation,and for a time after it is
powered down. Allow 1 minute for the internal capacitors to discharge.

Page 2-17
Add the following CAUTION after the procedure 7.

CAUTION

The interface board contains electronic components that can be damaged by static
electricity through electrostatic discharge(ESD).To prevent ESD damage,maintain frequent
contact with any bare sheet metal surface on the chassis. A grounding wrist strap (or similar
device) is useful for this purpose. Handie the board carefully at all times. Avoid touching
electronic components or circuit paths.

MODEL 4284A PRECISION LCR METER OPTION 202 HANDLER INTERFACE
OPERATION NOTE

Page 3-4 Procedure 1 and Waming
Change the procedure 1 and warning as follows:

1. Disconnect the HP 4284A’s power cord and aliow 1 minute for the internal supply filter
capacitors to discharge.

WARNING

Dangerous energy/voitage exists when the HP 4284A is in operation,and for a time afterit is
powered down. Allow 1 minute for the internal capacitors to discharge.

Page 3-4
Add the following CAUTION after the procedure 6.

CAUTION

The interface board contains electronic components that can be damaged by static
electricity through electrostatic discharge(ESD).To prevent ESD damage,maintain frequent
contact with any bare sheet metal surface on the chassis. A grounding wrist strap (or similar
device) is useful for this purpose. Handle the board carefully at all times. Avoid touching
electronic components or circuit paths.




MODEIL 4284A PRECISION LCR METER OPTION 301 SCANNER INTERFACE
OPERATION NOTE '

Page 2-11 PROCEDURE 1 and Warning
Change the procedure 1 and waring as follows:

1. Disconnect the power cable from the HP 4284A and allow 1 minute for the internal capacitors to
discharge.

WARNING

Dangerous energy/voltage exists when the HP 4284A is in operation,and for a time after it is
powered down. Allow 1 minute for the internal capacitors to discharge.
Page 2-12
Add the following CAUTION after the procedure 7.

CAUTION

The interface board contains electronic components that can be damaged by static
electricity through electrostatic discharge(ESD).To prevent ESD damage,maintain frequent
contact with any bare sheet metal surface on the chassis. A grounding wrist strap (or similar
device) is useful for this purpose. Handle the board carefully at all times. Avoid touching
electronic components or circuit paths.







Appendix A
Manual Changes

Appendix B
Error and Warning
Messages

Appendix C
initial Settings and
Systern Memory

Appendix D
Correction Data

Appendix E
Write Protection

Appendix F
Test Frequency Points

Appendix G

Transient States
Caused by
Measurement Condition
Changes

Appendix A contains Manual Changes and provides information
for using this manual with an HP 4284A manufactured before the
printing date of the manual.

Appendix B lists the HP 4284A’s error and warning messages with

brief descriptions and solutions and the system messages.

Appendix C lists the HP 4284A’s initial settings and functions whose
status is stored in internal system memory.

Appendix D provides information about the relationship between the
test frequency and the correction data.

Appendix E provides the procedure for write protecting all of the
stored data in the HP 4284A’s memory card and internal EEPROM
memory.

Appendix F lists alt available test frequency points from 1 kHz to 1

"MHz.

Appendix G describes the measurement condition changes which
cause the transient states, and lists the delay times required for
various transient states.

Typeface
Conventions

Bold Boldface type is used when a term is defined.

For example: icons are symbols.

Italics Italic type is used for emphasis and for titles

of maruals and other publications.

Italic type is also used for keyboard entries
when a name or a variable must be typed in
place of the words in jtalics. For example:
copy filename means to type the word copy,
to type a space, and then to type the name of
a file suck as filed.

Computer Computer font is used for on-screen prompts

and messages.

HARDKEYS

Labeled keys on the instrument front panel
are enclosed in ().

vii



Softkeys located to the right of the Liquid
Crystal Display (LCD) are enclosed in

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 (NIST), to the extent allowed by the
Institute’s calibration facility, or to the calibration facilities of other
International Standards Organization members.

Warranty This Hewlett-Packard instrument product is warranted against
defects in material and workmanship for a period of one year from
the date of shipment, except that in the case of certain components
listed in “Components not Covered by Warranty” in Chapter 9 of
this manual, the warranty shall be for the specified period. 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. Buyer shall prepay shipping charges
to HP and HP shall pay shipping charges to return the product to
Buyer. However, Buyer shall pay all shipping charges, duties, and
taxes for products returzed to HP from another country.

HP warrants that its software and firmware designated 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.

viii



Limitation of
Warranty

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

p T T
Exclusive Remedies

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

E
-Assistance

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

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

ix
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Instaliation and Set Up Guide

Incoming Inspection

Warning ﬁ

This chapter provides the information necessary for performing an
incoming inspection and setting up the HP 4284A. The main topics
in this chapter are:

# Incoming Inspection

s Power requirementis

m Line Voltage and Fuse Selection
m Operation Environment

m Electromagnetic Compatibility
® Ventilation Requirements

» Instruction for Cleaning

» Rack/Handle Installation

To avoid hazardous electrical shock, do not turn on the HP 4284A
when there are signs of shipping damage to any portion of the outer
enclosure (for example, covers, panel, or display)

Inspect the shipping container for damage. If the shipping container
or cushioning material is damaged, it should be kept until the
contents of the shipment have been checked for completeness and

the HP 4284A has been checked mechanically and electrically. The
contents of the shipment should be as listed in Table 1-1. If the
contents are incompiete, if there is mechanical damage or defect, or if
the analyzer does not pass the power-on selftests, notify the nearest

- Hewlett-Packard office. If the shipping container is damaged, or the

cushioning material shows signs of unusual stress, notify the carrier
as well as the Hewlett-Packard office. Keep the shipping materials for
the carrier’s inspection.
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Power Requirements

1-2

Power Cable

Warning a

Table 1-1, HP 4284A Contents

Description Qty. | HP Part Number
HP 42844
Power cablel 1 —
Operation Manual i 04284-90020

Option 004 Memory Card

Memory Card 1 04278-82001

Option 201 Fuse

Fuse 2 2110-0046

Option 807 Handle Xit

Handle kit 1 5061-9690

Option 908 Rack Flange Kit

Rack Flange Kit i 5061.9678

Option 909 Rack Flange & Handle Kit

Rack Flange & Handle Kit 1 5061-9684

1 Power Cable depends on where the instruent is used, see “Power
Cable™.

The HP 4284A requires the following power source:
Voltage : 90 to 132 Vac, 198 to 252 Vac
Frequency : 47 to 66 Hz

Power : 200 VA maximum

In accordance with international safety standards, this instrument
is equipped with a three-wire power cable. When connected 3o an
appropriate ac power outlet, this cable grounds the instrument
frame. '

The type of power cable shipped with each instrument depends on
the country of destination. Refer to Figure 1-1 for the part numbers
of the power cables available.

For protection from electrical shock, the power cable ground must not
be defeated.

The power plug must be plugged into an outlet that provides a
protective earth ground connection.

Installation and Set Up Guide



OFTION 900

Plug : BS 13634, 250V
Cable : HP $320-1351

OPTION 901

Earth

/

e Nentral

Linte

Plug : NISS 198/A8 C112, 256V
Cable : HF 8120-136%

OPTION 902

Earth

Neutral
Plug : CEE-VII, 250V
Cable ; HF $120-1689

OFTION 904

OPTION 203

Fardh
/
Nettral om0 \ Line

Plug: NEMA 5-15P, 125V, 154
Cable : HP §120-1378

Plug : NEMA 6-150, 250¥, 154
Cable : HP $120-0698

OPTION 9906

Neowral

Eartk

T
e

Plug : SEV 1011.1959-24507 Type 12, 250V
Cable : HP 8120-2104

OFTION 912

Nenzrai

Plug : DHCR 107, 226V
Cable : HP $120-2956

OPTION 917

Lire

Plug: SABS 164,250V
Cable : HP $120-4211

OPTION 918

Nentrai \ Line

Plug: JS C §303, 125V, 154
Cable : HP 31204753

OPTION 922

— Neateal

Line

Plug : GB 1002, 256V
Cable : HP 8120-8575

NOTE: Each option number includes a
family' of cords and comnectors of varoius

materials  and  plig  body  configurations
(straight, 90" etc.}.

Figure 1-1. Power Cable Supplied

installation and Set Up Guide
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Line Voltage and
Fuse Selection

Caution w

Line Voitage Selection

&Fuse Selection

Figure 1-2 illustrates the line voltage selection switch and fuseholder
on the instrument’s rear panel.

115V~ Operation 230V~ Operation

| 550 - . I"gsg@~ »
115V ~ p ;”'f:. 1 115V - __ i
230V ~ -L A I -‘ 230V - —L A >
. _
2500 - 255y ——

Figure 1-2. Line Voltage Selector

Before connecting the instrument to the power source, make sure
that the correct fuse has been installed and the Line Voltage
Selection Switch is correctly set.

Select the proper voltage selector according to the Table 1-2.

Table 1-2. Line Voltage Selection

Line
Voltage

Voltage
Selector

115 V~
230 Ve~

90-132V, 47-66 Hz

108252 V, 47-66 Hz

Select proper fuse according to the Table 1-3. Current ratings for
the fuse are printed under the fuseholder on the rear panel, and are
listed, along with the fuse’s HP part number, in Table 1-3.

Table 1-3. Fuse Selection

Operating Fuse Fuse

Voltage | Rating/Type | Part Number
3A 250Vac

115 V~ |UL/CSA type| 2110-0381
Time Delay
2A 250Vac ]

230 V~ |UL/CSA type| 2110-0303
Time Delay

I you need this fuse,contact your nearest Hewlett-Packard Sales and
Service Office.
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To remove the fuse, turn the fuse holder counterclockwise until the
fuse pops out.

Caution Use the proper fuse for the line voltage selected. Use only fuses with
a the required current rating and of the specified type as replacements.
DO NOT use a mended fuse or short-circuit the fuse-holder in order

to by-pass a blown fuse. Find out what caused the fuse to blow!

Operation The HP 4284A must be operated under within the following
ir nt environment conditions, and sufficient space must be kept behind the
Environme HP 4284A to avoid obstructing the air flow of the cooling fans.

Temperature: 0°C to 55°C
Humidity: less than 95% RH at 40°C

Note i The HP 4284A must be protected from temperature extremes which
w could cause condensation within the instrument.
Electfomagnetic This product has been designed and tested to the requirements of
Compatibility the Electromagnetic Compatibility (EMC) Directive 89/336/EEC.

To use a properly shielded cable or shielded coaxial cable (such as
those recommended in the General Information and the Performance
Test) to connect each of the ports to their respective controllers,
peripherals, equipments or devices may ensure to meet the
requirements.
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Ventilation
Requirements

To ensure adequate ventilation, make sure that there is adequate
clearance around the HP 4284A.

Instruction for
Cleaning

To prevent electrical shock, disconnect the HP 4284A power cable
from the receptacle before cleaning. Use a dry cloth or a cloth
slightly dipped in water to clean the casing. Do not attempt to clean
the HP 4284A internally.

Rack/Handle
Instaliation

The analyzer caa be rack mounted and used as a component in a
measurement system. Figure 1-3 shows how to rack mount the
HP 4284A.

Table 1-4. Rack Mount Kits

Option Description HP Part
Number

907 Handle Kit ’ 5061-8630
908 Rack Flange Kit 5061-9678&
909 1 Rack Flange & Handle Kit 5061-9684
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Option 907 Handle Kit

Option 908 Rack Flange
Kit

Figure 1-3. Rack Mount Kits instaliation

Option 907 is a handle kit containing a pair of handles and the
necessary hardware to attach them to the instrument.
installing the Handle

1. Remove the adhesive-backed trim strips () from the left and right
front sides of the HP 4284A. (Refer to Figure 1-3.)

2. Attach the front handles (2 to the sides using the screws provided.
3. Attach the trim strips ) to the handles.

Option 908 is a rack flange kit containing a pair of flanges and
the necessary hardware to mount them to the instrument in an
equipment rack with 482.6 mm (19 inches) horizontal spacing.

Mounting the Rack

1. Remove the adhesive-backed trim strips () from the left and right
front sides of the HP 4284A. (Refer to Figure 1-3.)

2. Attach the rack mount flange @ to the left and right front sides of
the HP 4284A using the screws provided.

3. Remove all four feet &) (lift bar on the inner side of the foot, and
slide the foot toward the bar.)
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Option 909 Rack Flange  Option 909 is a rack mount kit containing a pair of flanges and the
& Handle Kit  necessary hardware to mount them to an instrument which has
handles attached, in an equipment rack with 482.6 min (19 inches)
spacing.

Mounting the Handle and Rack

1. Remove the adhesive-backed trim strips 1 from the left and right
front sides of the HP 4284A.

2. Attach the front handle 3 and the rack mount flange 5 together
on the left and right front sides of the HP 4284 A using the screws
provided.

3. Remove all four feet {lift bar on the inner side of the foot, and
slide the foot toward the bar).
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Overview

2

Introduction

This Chapter provides the information yvou will need to know before
operating the Hewlett-Packard Model 4284A Precision LCR Meter.
Before using the HP 42844, read through this Chapter so you can
quickly and efficiently learn the HP 4284A’s operation.

o Ty
Product introduction

The HP 4284A is a general purpose LCR meter for incoming
inspection of components, quality control, and laboratory use. The
HP 4284A is used for evaluating LCR components, materials, and
semiconductor devices over a wide range of frequencies {20 Hz to

1 MHz) and test signal levels (5 mV to 2 Ve, 50 A to 20 mA,y,).
With Option 001 the HP 4284A’s test signal level range spans 5 mV
t0 20 Vi, and 50 pA to 100 mA,,.

The HP 4284 A offers C-D measurements with a basic accuracy of
+ 0.05% (C), £ 0.0005 (D) at all test frequencies with six digit
resolution (the dissipation factor resolution is 0.000001) on every
range.

With its built-in comparator, the HP 4284A can output
comparison/decision results for sorting components into a maximum
of ten bins. By using the handler interface and scanmer interface
options, the HP 4284A can easily be combined with a component
handler, a scanmner, and a system controller to fully automate
component testing, sorting, and quality control data processing.

The HP 4284A’s new list sweep function permits entry of up to ten
frequencies, test signal levels, or bias level points to be automatically
measured.

The HP-IB interface is a standard interface on the HP 4284A

and can be used to build an automatic test system to completely
characterize new components and materials, and to fully automatic
production line testing.

The HP 4284A with Option 002 can apply a 0 to 20A (Maximum
40A : When two HP 42841As are paralleled.) DC current bias to

the DUT (Device Under Test). So, high current biased impedance
measurement of coils or transformers can be performed easy, fast and
safe.
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A Tour of the Front  Iigure 2-1 shows the brief description of each key on the HP 4284A’s
Pane] front panel.

(2) 3 @G ()

mafunfan] ™) (7N
S (8)
oEm

Eoos| —I(9)

(1)

(14 (13) (12) (1 (10)

11002001
Figure 2-1. Front Panel Overview

(1) LINE On/Off

Power on/off switch. In the “ON” position all operating voltages
are applied to the instrument. In the “OFF” pesition NO operating
voltages are applied to the instrument.

(2) LCD

The Liguid Crystal Display (LCD) displays measurement results, test
conditions, etc,

{3) SOFTKEYs

Five softkeys are used to select control and parameter functions.
Each softkey has a softkey label along its left side.

{4) MENU Keys

Menu selection keys. There are three menu keys, (DISPLAY FORMAT ),
(MEAS SETUP), and (CATALOG/SYSTEM). The menu keys are used to
access the corresponding selection of instrument controls.

2-2 Overview



(5) CURSOR Keys

The CURSOR keys are used o move the field select cursor from field
to field on the LCD display page. When the cursor is moved to 2
field, the field changes to an inverse video image of the original field.
The cursor can only be moved from field to field.

{6} ENTRY Keys

The ENTRY keys are used to enter numeric data into the HP 4284A.
The ENTRY keys are composed of the digits (8) to (9), a period (),
a minus sign (2, (ENTER), and keys. terminates

numeric input data and enters the displayed value on the Input
Line (second line from the bottom of the LCD screen).

deletes one last character of the input value.

{7} HP-IB Status Indicators

The HP-IB status indicators consist of the RMT (remote), TLK
(talk), LTN (listen}, and SRQ (service request) indicators. These
indicators are used to show the HP 4284A’s HP-IB status when it is
interfaced to a controller via HP-IB.

(8) (D) Key

This is the Local (LCL) key which sets the HP 4284A to local
{front-panel) control, if it was in REMOTE and if the HP-IB
controller had not invoked a local lockout. is the only
{ront-panel key that is active when the HP 4284A is in REMOTE
state,

© Key

This is the TRIGGER key used to manually trigger the HP 4284A
when it is set to the Manual Trigger mode.

{10} MEMORY Card Slot and UNLOCK Button

The MEMORY cazd slot is where you insert the memory cards. The
UNLOCK button is used to eject a memory card.

(1) Key

This is used to enable the DC bias output, isa
toggle type switch, and the DC BIAS ON/OFF LED indicator is
located above (DC BiAS). When is set to ON, the DC BIAS
ON/OFF LED indicator is ON. When is set to OFF, the
DC BIAS ON/OFF LED indicator is QFF. If is set to OFF,
even though the DC bias is set to ON according to the LCD display,
the DC bias isn’t output.
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Caution ﬂ

A Tour of the Rear

2-4 Overview

Panel

(12) CONTRAST Control Knob
This knob is used to adjust the LCD’s CONTRAST.

{13) AUNKNOWN Terminals

These are the UNKNOWN Terminals used to connect a four-terminal
pair test fixture or test leads for measuring the device under
test.Available four terminal-pair test fixtures or test leads are refer

to the Accessories Selection Guide For Impedance Measurements
(Catalog number 5963-6834E).

INSTALLATION CATEGORY 1

Do not apply DC voltage or current to the UNKNOWN

terminals. Doing so will damage the HP 4284A. Before you measure
a capacitor, be sure the capacitor is fully discharged.

{14) FRAME Terminal

This is the FRAME Terminal which is tied to the instrument’s
chassis and which can be used for measurements that require
guarding.

Figure 2-2 shows a brief description of the HP 4284A’s rear panel.
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Figure 2-2. Rear Panel Overview

(1} HP.IB Interface Connector

This is the HP-IB interface connector used when operating on the
Hewlett-Packard Interface Bus.

{2) Interface Connectors

When interface options are installed, the interface connectors will be
installed as shown. When the HP 42844 is not equipped with an
interface option, blank covers are installed.

{3) INT DC BIAS MONITOR Connector

This BNC connector is the internal DC BIAS monitor connector used
for monitoring the DC bias voltage applied to the device under test.
This connector is installed only when Option 001 is installed.

(4) EXT TRIGGER Connector

This BNC connector is the external trigger connector used to input
the positive-going TTL pulse signal to trigger the HP 4284A. (The
trigger mode must be set to EXTernal.) ‘
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2-6 Overview

{5) ~LINE Input Receptacle

AC power cord receptacle.

(6) & ~LINE Fuse Holder

Fuse holder for the HP 4284A’s line fuse. Refer to CHAPTER 1 to
determine the correct line fuse rating.

{7} ~LINE VOLTAGE SELECTOR

The switch used to match the HP 4284A to the AC operating voltage
being used. Refer to CHAPTER 1 to determine the correct operating
voltage.,



Display

Display Area Definition

The following paragraphs define the display areas and fields, and
describes the LCD’s display pages.

The HP 4284A wuses a 40 character by 16 line Liquid Crystal Display
(Lcp) , and the display area on the LCD is divided into the areas
shown in Figure 2-3.

Display Page Format Fielg
A
\

C S DISELAYs | ;

System Menu Field Sofikey/Area

Comment Field

Sonb T RANGE AUYS

éFHEG 1, DO000KHT BYaS : C.00C W BN
Measur emert Data/ JLEVEL: 1,50V INTEG:  MED No
Conditi A : !
enaition Ares — _ Cp:484.101 pF 2
‘ conT
D :.017368 it
: v ' 1,421 v Im T 4.280mA SEER

o QORB: OPEM. SHORT, LOAD e

N et :
TApUt Lime | Frreeese e e,

System Message Line

L0

Figure 2.3. Display Area Definition
Display Page Area

This is the display page area. This area identifies the current display
page.

System Menu Field

The system menu area is always displayed on all pages (except for
the SELF TEST page) as the SYS MENU field. When the curser is
set on the SYS MENU field, common system functions which are
not displayed on the display pages (for example, LOAD/STORE
function), or controls which cannot be set on a display page’s fields,
are made available.

Comment Line Area

The comment line area is used to display comment messages sent
via the HP-IB bus using the DISPlay:LINE command or entered on
the MEAS SETUP page using the (g} to (8}, () (period), () (minus)
keys. Up to 30 characters can be displayed. The comment line area
is displayed on the following pages.

m MEAS DISPLAY

m BIN No. DISPLAY

w LIST SWEEP DISPLAY
w MEAS SETUP

Overview 2.7
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Note

w LIST SWEEP SETUP
w SYSTEM CONFIG

Scftkey Area

The last six character positions of each line are reserved for softkey
labels. The softkeys displayed correspond to the field at the cursor’s
position on the LCD.

Measurement Data/Conditions Area

This area is where measurement results and measurement conditions
are displayed.

Under certain conditions one of the following messages may be
dispiayed instead of the measurement results.

“UNBAL”: This message is displayed when the impedance of the
device exceeds the range of the analog measurement
circuit’s capability.

“ADC ERR”: This message is displayed when the A/D converter in
the measurement circuit is not functioning.

For o i This message is displayed and is called “overflow”
when the analog measurement circuit can measure
the device, but the data format used will not hold
the calculated results.

“INFINITY”:  This message is displayed when an attempt is made
to divide by zero during parameter calculation. For
example, if you set the A % measurement function
without setting the reference value, this message will
be displayed.

Input Line Area

This area is the input line where numeric input data entered with the
front panel keys is displayed.

System Message Area

This area is where system messages, comments, and error messages
are displayed.



MENU keys and Display  The HP 4284A has three MENT keys which are ﬁsed to define the
Page LCD display pages.

I TN

DISPLAY MEAS CATALOG/
FORMAT SETUP SYSTEM

&

LIROLI04

Figure 2-4. MENU keys
Each MENTU key has three or four display pages as follows.

DISPLAY FORMAT MENU key
This MENTU key has the following four pages.

» MEAS DISPLAY

s BIN No. DISPLAY

m BIN COUNT DISPLAY
m LIST SWEEP DISPLAY

These display pages are used for displaying the measurement
results, and displaying the sorting results. Some controls for each
display page can be set from the display page. Only from the above
display pages can the HP 4284A measure a device under test.
When {DISPLAY FORMAT ) is pressed, the MEAS DISPLAY page will
be displayed on the LCD screen, and the softkeys used to select

the other three pages are displayed. The cursor will be positioned
at the MEAS DISPLAY field. The power-on default display

page is the MEAS DISPLAY page. For more information under
(DISPLAY FORMAT ), refer to Chapter 3.

MEAS SETUP MENU key
This MENTU key has the following four pages.

n MEAS SETUP
n CORRECTION
s LIMIT TABLE SETUP
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w LIST SWEEP SETUP

These display pages are used for setting the measurement conditions
(including the correction function), or setting the bin sorting limits.
When one of these display pages are being displayed, the HP 42844
cannot perform measurement, and also cannot perform bin sorting
judgments. (The HP 4284A can only measure a device under test
and can perform the bin judgments from the display pages under
(DISPLAY FORMAT ).} When is pressed, the MEAS SETUP
page must be displayed, and the softkeys used to select the other
three pages are displayed. The cursor will be positioned at the
MEAS SETUP field. For more information about (MEAS SETUP), refer
to Chapter 3.

CATALOG/SYSTEM menu key
This MENTU key has the following three pages.

n CATALOG
s SYSTEM CONFIGURATION
w SELF TEST

These display pages are used for operating conditions other than
main measurement control. When (CATALOG/SYSTEM) is pressed, the
CATALOG page will be displayed, and the softkeys used to select
the other two pages are displayed. The cursor will be positioned at
the CATALOG field. For more information about (CATALOG/SYSTEM),
refer to Chapter 5.

Starting from the next paragraph, a summary for each display page
will be given.



Summary of Pages

Figure 2-5 shows all display pages. Each summary of each page is
shown below.

MEAS DISPLAY (under (DISPLAY FORMAT })

This display page provides the measurement result information, and
control settings are entered from this page. The HP 4284A measures
the device under test from this page, and displays the measurement

results in large characters.

BIN No. DISPLAY (under (DisPLAY FORMAT })

This display page provides the bin sorting result information, the
measurement results, and comparator function on/off settings. The
HP 4284A measures the device under test from this page. The bin
number is displayed in large characters, and the measurement results
are displayed in normal characters.

BIN COUNT DISPLAY (under [DiSPLAY FORMAT )}

This display page provides the limit table’s conditions, and the
comparator’s bin counter results. The HP 4284A can measure the
device under test from this page, but the measurement results will
not be displayed.

LIST SWEEP DISPLAY (under (DISPLAY FORMAT )}

This display page provides the list sweep measurement results,

and the sweep mode step/seq selection. The HP 4284A measures

the device under test according to the list sweep conditions in the
LIST SWEEP SETUP page. An asterisk {*) shows the current
measuring point in the list sweep points. The list sweep point cannot
be set from this page. You must use the LIST SWEEP SETUP (in

{MEAS SETUP)) page to set the list sweep points.
MEAS SETUP (under (MEAS SETUP))

This display page provides ail of the measurement control settings.
The HP 4284A cannot perform a measurement from this page, and
the measurement result can not be displayed on this page. When you
Ieasure the device under test using the control settings on this page,
use one of the display pages from (DiSPLAY FORMAT ).

CORRECTION (under (MEAS SETUP))

This display page provides the correction function. The correction
function must be used to measure the device under test accurately.
The HP 4284A cannot measure the device under test from this
page, and the measurement results will not be displayed. When
you measure a device under test, use one of the display pages from
(DISPLAY FORMAT ).
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LIMIT TABLE SETUP (under (MEAS SETUP))

This display page provides the limit table settings for bin sorting.
The HP 4284A cannot perform a measurement from this page, and
the comparison results can not be displayed. When you want to

see the comparison results, either the BIN No. DISPLAY page
(under (DISPLAY FORMAT)) or the BIN COUNT DISPLAY page (under
(DISPLAY FORMAT )} must be used.

LIST SWEEP SETUP (under (MEAS SETUP))

This display page provides the control settings for the List Sweep
measurement function. The HP 4284A cannot measure the device
under test from this page, and the list sweep measurement results
can not be displayed from this page. When you measure the device
under test using the control settings on the LIST SWEEP SETUP
page, the LIST SWEEP DISPLAY page (in (DISPLAY FORMAT)) must
be used.

CATALOG (under {CATALOG/SYSTEM )}

This display page provides the catalog of the stored contents in
internal memory or a from the memory card.

SYSTEM CONFIG (under [CATALOG/SYSTEM J)

This display page provides the operation of either the HP-IB
interface or the HP 4284A’s options, and will also tell you the option
installation information.

SELF TEST (under (CATALOG/SYSTEM )

This display page provides the HP 4284A’s self test utilities and the
the Performance Test given in Chapter 10.
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Figure 2-5. Display Pages (1/3)
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Figure 2-5. Display Pages (2/3)
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Figure 2-5. Display Pages (3/3)
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Basic Operation The HP 4284A’s basic operation is described in the foliowing
paragraphs.

w Display the desired display page using both the MENT keys and
the softkeys. (Refer to Figure 2-5.)

m Move the cursor to the field to be used using the CURSOR arrow
keys. The cursor will be an inverse video marker, and the field is
the area to which you can set the cursor.

_— MEAS
= o SYS MDY A
FREG : 1.0000 kAz TAS =1 BIN
LEVEL:  1.800 v INTEG:
No .
Cp:100.000 pF BIN
SOUNT
D :.004284 o
Va ¢ 1,234V In  : 56.78ma SWEEE

CORR; OPEN, SMORT, LDAL

CURSOR —————

@

o]

£ [

|

LRgTonE

Figure 2-6. CURSOR Keys and Field Operation Example

® The softkeys corresponding to the field pointed to by the cursor
will be displayed. Select and press a softkey. The numeric entry
keys and are used to enter numeric data.

When one of the numeric entry keys is pressed, the softkeys will
change to the available unit softkeys. You can use these unit

softkeys instead of (ENTER). When is used, the numeric
data is entered with Hz, V, or A as the default unit depending on
the cursor field selected, e.g., test frequency’s unit will be Hz, etc.
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B © 1.0000 MMz BIAS : TVEGE ¥
LEVEL:  1.500 v INTEG:  MED

Cp:100.000 pF
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vmo 1234 v In o 56.78wa
COAR: CREN, $HORT. LOAD <8l:0n

ASTO
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TNER }

oECA Y

softhey

Lo lack the measuremsnt range.

Doooo

Press this 'HOLD’

T

Figure 2-7. Softkey Selection Example
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DISPLAY FORMAT Menu

Introduction

MEAS DISPLAY
Page

This Chapter provides information about the function of each page of
(DisPLAY FORMAT ). The following four display pages can be called from

(DISPLAY FORMAT ).

m MEAS DISPLAY

m BIN No. DISPLAY

s BIN COUNT DISPLAY
= LIST SWEEP DISPLAY

This Chapter describes the functions on each page in the order of the
preceding list.

When you press (DISPLAY FORMAT }, the MEAS DISPLAY page will be
displayed. On this MEAS DISPLAY page, the measurement results
are displayed in large characters, and the following measurement
controls can be set from this page. (The field in parenthesis is used
to set the control function.)

# Measurement Function (FUNC)
= Measurement Range (RANGE)
m Test Frequency (FREQ)

m Oscillator Level (LEVEL)

m DC Bias (BIAS)

m Integration Time (INTEG)

m System Menu (SYS MENU)

There are eight fields on this page: MEAS DISPLAY, FUNC,
RANGE, FREQ, LEVEL, BIAS, INTEG, and §YS MENU. Each
control function is described in the following paragraphs.

This page also provides the following information in moritor areas
on the displayed page. These conditions can be set from the MEAS
SETUP page or CORRECTION page. (For more detail of the
following information, refer to Chapter 4.)

 Oscillator Level Voltage/Current Monitor value ( Vi, /)
a OPEN, SHORT, LOAD on/off setting conditions { CORR)
# Channel Number (CH) when the scanner interface is used.

The available fields and the softkeys which correspond to the fields
on this page are shown in Figure 3-1 and Figure 3-2 respectively.

DISPLAY FORMAT Menu 3-1



Measurement g
Results

| <MEAS DISPLAY> |

FUNC cp-b RANGE - ! AUTC

FREQ : [1.00000kHz | BIAS :[Z.0000 V |
LEVEL: [ 1.00 V| INTEG:[  MED |

Cp:123.456 pF
D: 0.12345

Vm D OBBmY CoIm ;0 BET8mA

MEAS
pIse

BIN
COUNT

LIST
SWEEP

| « Field

Monitor

LH0300%

Figure 3-1. Available Fields on the MEAS DISPLAY Page
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<MEAS DISPLAY> —r MEAS DIsP

W BIN Np.
BIN COUNT
LIST SWEEP
FUNC: oD as-0 Lp-C
‘I Cp-Q [ Le-a
Co-G S5-Rs Lo-G
Cp-Rp w.o-Fp

pusosrdn = HOFE 1/ G mOre Z/6 —dwe * MOFE B/ mm—

La-D B-x 68
Ls-Q 2-gideg) Y-g{deg}

Ls=fls Z-8{rad) Y-Birag}
b - o Afs—imcre 5/6 =3~ more 6/6

FREG INCR ¢
INCR ¢
DECR 4
beEeR ¢
iNumeric Entry) ez
KMz
Mz

LEVEL —— IR §
DECR §

iNumeric Entry] —-E By

L

»3 €<

SYS MENU ~T—LDAD GANCEL  PRINT DISP
P~ PRINT DATA
! f-KEY Lok
DPFIX A more 2/2 -
D.PFIX B
STORE -E CANCEL
I_ LM ;
more 1/2 g
A
RANGE AT
HAD
- IR ©
{taeca &
H
i
i
]
BIAS werf
DECR
[Mumeric Entryl LY
v
uA
i
A

INTEG SHRT
MED
LONG

i

Figure 3-2. Available Softkeys on the MEAS DISPLAY Page
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Measurement Function
Description

The HP 4284A measures two components of the complex impedance
(parameters) at the same time in a measurement cycle. The
measurement parameters are listed as follows.

# Primary Parameters

|Z|  (absolute value of impedance)

Y|  (absolute value of admittance)
L {inductance)

C (capacitance)

R (resistance)

G (conductance)

m Secondary Parameters

(dissipation factor)

(quality factor)

{(ESR (equivalent series resistance))
(equivalent parallel resistance)
(reactance)

{susceptance)

(phase angle)

DWHWHOU

The primary parameter measurement result is located on the upper
line as two large character lines on this page, and the secondary
parameter measurement result is located on the lower line as two
large character lines on this page.

The combinations of primary and secondary parameters, including
the equivalent parallel and serial combinations, are listed iz Table
3-1.
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Table 3-1. Measurement Function

Primary Serial Mode Paraliel Mode
Parameter
Z Z-9 (rad)
Z-6 (deg)
Y Y-8 (rad)
Y-8 {deg)
C Cs-D C,-D
CS'Q CP“Q
CS“B.S Cp"‘G
Co-Rp
L L¢-D Ly-D
Ls"Q LP“Q
LS‘R'S Lp“G
Lp-Rp
R R-X
G G-B

Front Panel Operation for Setting the Measurement Function

Perform the following steps to set the measurement function.

1. Use the CURSOR arrow keys to move the cursor to the FUNC
field. The following softkeys will be displayed.

2. Select and press a softkey to set the measurement function. If the
softkey you want is not displayed, press
following set of softkeys.

3. Select and press a softkey to set the measurement function. If the
softkey you want is not displayed, press
following set of softkeys.

DISPLAY FORMAT Menu 3.5




Measurement Range

3-6 DISPLAY FORMAT Menu

4. Select and press a softkey to set the me
softkey you want is not displayed, pres
following set of softkeys.

to display the

5. Select and press a softkey to set the mea:
softkey you want is not displayed, pres
following set of softkeys.

to display the

softkey you want is not displayed, press
following set of softkeys.

7. a softkey to set the measurement function.
is pressed, the softkeys shown in step 1 will be
. Retry steps 1 through 7 if you missed the function you
were looking for.
Description

The HP 4284A has eight measurement ranges: 108, 1008, 3000, 1
kQ, 3 k2, 10 kQ, 30 k2, and 100 k2. When Option 001 is installed,
the HP 4284A has nine measurement ranges: 102, 1092, 1008, 30042,
1 k2, 3 kQ, 10 kQ, 30 k€2, and 100 k2. The measurement range is
selected according to the DUT’s impedance even if measurement
parameter is capacitance or inductance.

Figure 3-3 shows the display range and effective measuring range for
each measurement range while in the impedance mode (|Z|, R, X).
For example, 50 k@ DUT impedance can be measured using from



NUSN

the 100 Q to the 30 kQ range, but the HP 4284A’s measurement
accuracy specification is only met by using the 30 kQ range. If this
DUT is measured by the 100 k€ range, UNBAL will be displayed.

PNV
YT Y
ALl Bl b L LT d o LB\

PARPI AT LTI S SIS LS PS
1Ok &3 DiSpIay§ “UNBAL“ SRS I LI I r e rrrd oy *
Range P L TRP PP PP PEP PRI e r o2 s rsd D!Spiays
TV AR e e ]
POAER LTSS LI AL IP I r P I s
Range (Unmeasu]‘abie) %azz.f/r)/l////////z/z//z//z B e ¥
N A R LAy o N VN N
TR S A S S
T A
T B Yy
ol
.................................. Ay ARSI
cvlage] S RIS TP LI T IR P LI PP P PPl P E I TSP P
R CERELLRLPLEP PR L I L PP EP I I PRI PP AT
nge S AALLI LT LS L LR LI TSI LA LT E
0 A i E A A A R N Ny
Y B R A N YV Yy YYI¥
RARAAAAA ///////.-’1/1/-///2//////’/1’//////1/4
noe
/// ! : : :
R-Eg:} AL b
| ATGE_ 2 s O Lol {1 P L IO
o ; D(ap!ays UNBAL fUnmeasurabi e
Range H : ;

I N
e I - EC oM WM mpedance | 1 ]

.;;;: ;Effective Measuring Range

@ :Displayable Range

[X==T)

Figure 3-3. Effective Measuring Range for Each Measurement Range

Figure 3-4 and Figure 3-5 show the effective measuring range of each
measurement range, in which the HP 4284A’s measurement accuracy
meets its specification. When the measurement range is set manually,
the optimum measurement range should be selected by matching

the DUT’s impedance to the effective measuring range shown in
Figure 3-4 and Figure 3-5. When the measurement range is set to
AUTO, the optimum measurement range is automatically selected
according to the impedance of eack DUT.
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Figure 3-4.
Effective Measuring Range
(Osciilator Level < 2V or < 20 mA)
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Figure 3.5.

Note #

Effective Measuring Range
(Oscillator Level > 2V or > 20 mA)

The measurement range is limited by the test frequency setting
when the oscillator level is equal to 2 V or less than 2 V. When

the measurement range and the test frequency are set under the
above conditions, the test frequency must be set first, and then the
measurement range. If you set the measurement range first and then
frequency, the resulting measurement range may not be the one you
wanted to set.

Front Panel Operation for Setting the Measurement Range

Perform the following procedure to set the measurement range.

1. Move the cursor to the RANGE field using the CURSOR keys.
The following softkeys will be displayed.
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This softkey is used to set the measurement range to
AUTO.

"This softkey is used to change the measurement range
from the AUTO mode to the HOLD mode. When
the measurement range is set to the HOLD mode, the
impedance range is fixed at the current range setting,
and the impedance range is displayed in the RANGE
field.

This softkey is used to increment the measurement
range in the HOLD {fixed range) mode.

This softkey is used to decrement the measurement
range in the HOLD (fixed range) mode.

2. Use the softkeys to set the measurement range.

Test Frequency
Description

The HP 4284A operates from 20 Hz to 1 MHz with 8610 frequency
steps in between. All of test frequency points (F) are calculated
values using the following formula. (All available frequency points
above 1 kHz are shown in Appendix F.)

m
= kH
— [kHy]
Where,
Frequency [F] m n
20 Hz < F < 5 kHz (8467 points) 60, 62.5, 13 to 3750
and 75 {integer)
5kHz < F < 10 kHz (34 points) | 120, 125, 13 to 29
and 150 (integer)
10 kHz < F < 20 kHz (34 points) 244, 250, 131029
and 300 (integer)
20 kHz < F < 250 kHz {63 points)| 480, 500 2to 29
and 600 (integer)
250 kHz < F < 500 kHz (6 points)| 960, 1000 2,3, and 4
and 1200
500 kHz < F < 1 MHz (6 points) | 1920, 2060 2,3, and 4
and 2400

When numeric data is entered, the nearest available frequency point
is automatically set.
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Front Panel Operation for Setting the Test Frequency

There are two ways to set the test frequency. One is to use the
softkeys, and the other is to use the numeric entry keys. Perform the
following steps to set the test frequency.

1. Move the CURSOR to the FREQ ﬁeld The foﬁowmg softkeys
will be displayed.

This softkey is the coarse frequency increment softkey used to
Increment the test frequency to the next sequentially higher
tenfold value after 20 Hz. The frequency points set using this
softkey are as follows.

20 Hz 100 Hz 1kHz J0kHz 100kHz 1 MHgz

This softkey is the fine frequency increment softkey used to
increment the current test frequency to the next sequentially
higher frequency point. There are 10 frequency points between
successive decade values. The sequential frequency points which
can be set using this softkey are as follows.

20Hz 100Hz 1kHz 10kHz 100kHz 1 MH:z
20 Hz 120Hz 1.2kHez 12kHz 120 kHz
30Hz 150Hz 15kH:z 15kHz 150 kHz
40Hz 200Hz 2kHz 20kHz 200 kHz
50 Bz 250 Hz 2.5%Bz 25kHz 250 kHz
60Hz 300Hz 3JkHz 30kHz 300 kHz
80Hz 400Hz 4kHz 40kHz 400 kHz
500 Hz 5 kHz 50kHz 500 kHz
600 Hz 6 kHz 60%kHz 600 kHz
800 Hz &LkHz 80kHz 800 kHz

‘Uhis softkey is the fine frequency decrement softkey used to
decrease the test frequency to the next sequentially lower
frequency point. There are ten frequency poznts between
successive decade values. The frequency t using this
softkey are the same values as set using

This softkey is the coarse frequency decrement softkey which is
used to decrement the test frequency to the next sequenma[ﬂy

lower tenth value. The frequency points set usi
are the same as the frequency points set using

2. Select and set the test frequency using either the softkeys or the
pumeric entry keys. When the test frequency is entered using the
numeric entry keys, the softkey labels are changed to the available
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Oscillator Level

Note i

Note ﬁ
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units ( and , and so you can use these softkeys
instead of to enter the units and enter the data. When

is used, the numeric data is entered with Hz as the default
unit.

Description

The HP 4284A’s oscillator Jevel can be set as the effective value
{RMS value) of a sine wave of the test frequency from the
HP 4284A’s internal oscillator. Yon can set either the oscillator

voltage level or the oscillator current level. The output impedance is
1009.

The set value of the oscillator current level is the value set when the
measurement contacts (UNKNOWN Terminals) are shorted together. .

The set value of the oscillator voltage level is the value set when the
measurement contacts (UNKNOWN Terminals) are opened.

When the Option 001 (power amplifier/DC-bias) isn’t installed,

the oscillator voltage level can be set from 0 Vigs t0 2 Vi with a
resolution as listed in Table 3-2, or the oscillator current level can be
set from 0 Ay, t0 20 mA ;s with a resolution as listed in Table 3-2.

Table 3-2. Oscillator Level and Resolution (Std.)

Mode Oscillator Level Resclution
Voltage 0 Vims
5 mVogs to 200 mVp,e 1 MV,
210 mVems 10 2 Vems 10 mVype
Level 0 Arms |
50 pAms to 2 mA .. 10 phArns
2.1 mA s to 20 mA e 100 pAms

When the option 001 (power amplifier/DC-bias) is installed, the
oscillator voltage level can be set form 0 Ve 10 20 Ve with a
resolution as listed in Table 3-3, or the oscillator current level can be
set from 0 Apys to 200 mA s with a resolution as listed in Table 3-3.

It is possible to make the option 001 valid or invalid from the MEAS
SETUP page. When the option 001 function is used, the high power
mode must be set to ON in the MEAS SETUP page. (For more
information, refer to Chapter 4.)
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Table 3-3. Oscillator Level and Resolution (Opt.001)

Mode Oscillator Level Resolution

Voltage 0 Vigs

8 mVyms t0 200 mViepe I mVims

210 mvms to 2 Vrms 10 mV,-ms

2.3 Vims 1020 V s 100 mVoms
Level 0 Arms

50 pArms t0 2 mAms 10 pApms

2.1 InAms to 20 mAms 100 flArms

21 mA.qps to 200 mA e 1 mAme

The HP 4284A can measure a device using a constant voltage or
current level by using the automatic level control function. (The
automatic level control function (ALC field) can be set to ON from
the MEAS SETUP page.) When a constant voltage or current level
measurement is performed, the asterisk mark (%) is located at the
head of the oscillator level value. For more information about the
automatic level control function, refer to Chapter 4.

Front Panel Operation for Setting the Oscillator Level

There are two ways to set the oscillator level. One is to use the
softkeys, and the other is to use the use the numeric entry keys.
Perform the following steps to set the oscillator level.

1. Move the cursor to the LEVEL field. The following softkeys will
be displayed.

Press this softkey to increases the oscillator’s output level.

Press this softkey to decreases the oscillator’s output level.

2. Select and set the oscillator level using either the softkeys or the
numeric entry keys. When the oscillator level is entered using the
numeric entry keys, the softkey labels are changed to the available
units labels ( }, and you can use these
softkeys to enter the units and enter the data instead of (ENTER).
When is used, the numeric data is entered with V or A as
the default unit.

or from current to voltage, the numeric entry keys and units’ softkeys
must be used.

Note # When you want to change the oscillator level from voltage to current,
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Note ]

Note ﬁ
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Description

‘The HP 4284 A has internal dc bias voltage selections of 0 V, 1.5 V,
and 2.0 V.

When option 001 is instailed, the dc bias voltage can be set from 0
V to =+ 40 V with a resolution as listed in Table 3-4, or the DC bias
current can be set from 0 A to 2 100 mA with a resolution as listed
in Table 3-4.

Option 001 can be made valid or invalid from the MEAS SETUP
page. When the option 001 function is used, the high power mode
must be set to ON from the MFEAS SETUP page. (For more
information, refer to Chapter 4.)

Table 3-4. DC bias and Resolution (Opt.001)

Mode DC Bias Level Resolution
Voltage |+ {0 V to 4 V) 1mV
+ (4.002V to 8 V) 2 mv
+ (8.005 V to 20 V) 5 mV
+ (20.01 V to 40 V) 10 mV
Current |+ (0 A to 40 mA) . 10 pA
#+ (40.02 mA to 80 mA) 20 A
£ {80.05 mA to 100 mA) 50 pA

The setting value of the dc¢ bias current is the value set when the
measurement contacts (UNKNOWN Terminals) are shorted. (Refer
to Figure 3-6.) When a DUT is connected to the measurement
contacts, the setting current value is different from the actual current
through the DUT. To determine the bias current through a device,
refer to BIAS CURRENT ISOLATION FUNCTION, Chapter 4.

The setting vaiue of the DC bias voltage is the value set when the
measurement contacts (UNKNOWN Terminals) are opened.
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DC BIAS
HIGH CURRENT LOwW
oy

O

Wy

Shorted

VAR vV

Figure 3-6. DC BIAS Current

The DC bias will be output after setting on the front panel
to ON. is used to enable the dc bias output. is a
toggle type switch, and the DC BIAS on/off LED indicator is located
above (DC BIAS}. When is set to ON, the DC BIAS on/off
LED indicator is ON. When is set to OFF, the DC BIAS
on/off LED indicator is OFF, If is set to OFF, even though
the dc bias is set to ON according to the LCD display, the set dc bias
isn’t output.

When both the dc bias and the oscillator level are set under the
following conditions, the amount of the dc bias plus the oscillator
level is imited as listed in Table 3-5.

m Option 001 is installed.
» The high power mode {Hi-PW) is set to ON.

n on the front panel is set to ON.

Table 3-5. DC Bias and Oscillator level Setting limits

DC Bias | Osc Level Limit
Setting | Setting

VaclV) | Vose{Vems) [ Vose X v2 x 1.1 + Vg x 1.002 < 42 V
Vac{V) |Tosc(Arms) |Tase X V2 X 110 + Ve x 1002 < 42V
Iec{A) | Vosc{Vims) | Vose X V2 x 1.1 4+ Lic x 100.2 < 42 V
Iac{A)  osc{Ams) {Tose X (V2 / 7) x 1.1 4+ Ige x 1.01 < 0.11 A

When Option 001 is installed, the DC bias voltage across the DUT
can be monitored at the INT DC BIAS MONITOR connector on the
rear panel. See Figure 3-7. There are resistors (approximately 9.9
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k) in series between the INT DC BIAS MONITOR. connector and
the Hour Terminal. So if you use a dc voltmeter to find the actual
DC bias voltage, use the following formula to calculate it.

9.9k
m=@+3)x%~%w
1n

Where,

Vi : Actual DC bias voltage

R, : Input Resistor of the DC voltage meter

Vi ! Actual monitor value at the INT DC BIAS
MONITOR connector

View : Residual voitage at the LOW Terminal (Typical: 2
mV, Max.: 6 mV (DCLISO ON), 20 mV (DCLISO
OFF))

INT
DC BIAS
MCONITOR
Connector

VW) vm

9.015 kohm {7

—AN, Tl e

; LOW
100 ohm HIGH T

[V

- Vde  viow

Y% v

RN

Figure 3-7. DC BIAS Maonitor Circuits
Front Panel Operation for Setting the DC Bias

There are two ways to set the DC bias, one is to use the softkeys,
and the other is to use the numeric entry keys. Perform the following
steps to set the DC bias.

1. Move the cursor to the BIAS field. The following softkeys will be
displaved.

Press this softkey to increase the DC bias level.

Press this softkey to decrease the DC bias level.
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Integration Time

2. Set the dc bias to your desired bias using either the softkeys or
the numeric entry keys. When the dc bias is entered using the
numeri y keys, the softkey labels are changed to the available

, and so you can use these softkeys

instead of (ENTER). When is used, the numeric data is
entered with V or A as the default unit.

Wkhen you want to change the DC bias from voltage to current or
from current to voltage, you must use the numeric entry keys and the
units’ softkeys.

3. Set on the front panel to ON to output the de bias.

Description
The HP 4284A’s measurement time is determined by the following.

® Integration Time (A/D conversion)

m Averaging Rate (number of measurement averaged)

® Delay Time (time delay between the trigger and the start of the
measurement )

m Measurement result’s display time

On this page, only the Integration Time in the above items can be
set, the other settings except for the measurement result’s display
time can be set from the MEAS SETUP page.

The HP 4284A uses an integrating A/D converter in the internal
circuits to convert the analog signal to a digital signal. The
Integration Time is the time required to perform an A/D conversion.
Generally, a longer conversion time will result in more stable and
accurate measurement results. SHORT, MEDIUM, or LONG
integration times can be selected. The measurement time of each
integration time is shown in “Measurement Time” in Chapter 9.

Front Panel Operation for Setting the Integration Time

Perform the following steps to set the integration time.

1. Move the cursor to the INTEG field. The following softkeys will
be displayed.

2. Use the preceding softkeys to select and set the integration time.
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The system menu allows you to perform the following functions.

® Load/Store

# Decimal fixed point
® Printer

» Keylock

This paragraph describes each function in the order listed above.

Load/Store Function

The HP 4284A uses two types of non-volatile memory: the internal
EEPROM and an external memory card for storing and retrieving a
maximum of 20 sets of instrument control settings. The following
data will be stored in non-volatile memory as one record.

m Control settings on the MEAS SETUP page.

o Measurement Function

o Test Frequency

o0 Measurement Range

o Oscillator Level

o DC Bias

r1 Integration Time

o Averaging Rate

o Delay Time

o Trigger Mode

3 ALC on/off

o Hi-PW mode on/off

o V Monitor on/off

o I Monitor on/off

o Deviation Measurement A/B (AABS/A%/off)
0 Deviation Measurement A/B Reference Value
o Bias Current Isolation on/off

m Control settings on the LIMIT TABLFE page.

o Measurement Function (Swap Parameter)
o Nominal Value

o Limit Mode for the Primary Parameter

o Auxiliary Bin on/off

o Comparator Function on/off

o Low/High Limits for Each Bin

® Control setting on the BIN COUNT DISPLAY page.
3 Bin Count Capability on/off
= Control settings on the LIST SWEEP SETUP page.

o Sweep Mode
o All Sweep Points
o All Low/High Limits including the limit mode (A or B)

m Comment Line

m Display page format
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ON/OFF condition on the front panel cannot be stored in
non-volatile memory.

When the memory card is inserted into the MEMORY card slot and
the HP 4284A is turned on, the HP 4284A° Auto Load function will

. load the control settings stored in record number 10. If there are mo

control settings stored in record number 10, the power-on default
settings will be used, the same ones loaded without the memory card.

The following items are stored in internal nonvolatile memory
without using the load/store function.

m Control settings on the CORRECTION page.

o OPEN, SHORT, LOAD correction on/off

o OPEN, SHORT correction data for all test frequencies.

o OPEN, SHORT, LOAD correction data at FREQ 1, FREQ 2,
FREQ 3. (OPEN correction data at each frequency, SHORT
correction data at each frequency, and LOAD correction
reference data and actual data at each frequency.)

m Control settings on the SYSTEM CONFIG page.

5 Beeper on/off

o HP-IB address

o Talk Only on/off
o Handler I/F on/off
o Scanner I/F on/off

Perform the following steps to store the control settings to the
internal non-volatile memory or to the external memory card.

1. Select and set all control settings on the MEAS DISPLAY page.
2. Move the cursor to the SYS MENU field.

3. Insert a memory card in the MEMORY card slot, if you are going
to store the data to the memory card.

.. The message Enter record number to STORE will
on the system message line.

5. Enter a record number using the numeric entry keys and
to store the current control settings. Then when the record is
stored in the internal EEPROM, the record number can be set
from 0 to 9. When the record is stored in the memory card, record
numbers from 10 to 19 can be set used.

Perform the following steps to load the control settings from the
internal non-volatile memory or from an external memory card.

1. Move the cursor to the SYS MENU field.

2. Insert the memory card into the MEMORY card slot, if you are
going to use a memory card.
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3. Press The message Enter record number to LOAD will be
displayed on the system message line.

4. Enter record number you want to load using the numeric entry

kevs and (ENTER).

Fixed Decimal Point Function

The HP 4284A displays the measurement data using a six digit
floating point display format. The fixed decimal point function is
used to display the measurement data using a fixed point display
format. This function can also be used to change the number of
digits displayed.

Perform the following steps to use the fixed decimal point function.
1. Move the cursor to the SYS MENU field.

2. Press 3 o fix the decimal point for the main
parameter’s data. The 4 ill be displayed at the decimal
fixed point. Fach time 1 A is pressed, the last digit is
dropped, the value is rounded off.

3. Press o fix the decimal point for the sub
parameter’s data. The & mark will be displayed at the decimal
fixed point. Each time s pressed, the value is rounded
off giving one less digit.

In the following cases the fixed decimal point function is
automatically disabled.

m The measurement function is changed.

w When the deviation measurement (which is set on the MEAS
SETUP page) is performed, the deviation measurement function
(AABS, A%, OFF) is changed.

Printer Function

The HP 4284A’s printer function is used to make a hardcopy of

the displayed information (except for the softkey labels) or the
measurement results without the need of an external controller. The
HP 4284A must be set to the HP-IB talker mode, and the printer
must be set to the HP-IB listener mode. There are two print modes:
the PRINT DISPLAY mode and the PRINT DATA mode.

e PRINT DISPLAY mode

The print display mode is used to print out all of information on
the displayed page by sending ASCII character strings to a printer.
An example is shown Figure 3-8.



<MEAS DISPLAY> SYS MENU
FUNC : Cp-D RANGE:  AUTO

FREQ :1.00000MHz BIAS : 1.000 V
LEVEL: 1.00 V  INTEG: MED

Cp: 99 .9829pF

b : .000071

Vm : 1.009V Im : 633.9uA
CORR: OPEN,SHORT,LOAD  CH: 0

Figure 3-8. MEAS DISPLAY Page Example

Note The following characters are not recognized by the printer, so the
character in [ | on the same line will be printed instead.

2 — U (space)
§ - [0

[
[
(>]

B

& B
I

x PRINT DATA mode

The print data mode is used to print out the measurement results
using the following format. This format is the same as the ASCII
format used for data transfer via HP-IB. For details, refer to
Chapter 7.

<DATA A> <DATA B>,<STATUS>,<BIN No.><CR><LF>

<DATA A> == The measurement results of the main parameter
(1zl, {Y|, C,L, R, G).
12 ASCII characters (SN.NNNNNESNN)

<DATA B> := The measurement results of the sub parameter
(6,D, Q, G, Rs, X, B). 12 ASCII characters
(SN.NNNNNESNN)

Normal Measurement.
Analog Bridge is unbalanced.
A /D converter not working.
Signal source is overloaded.
ALC unable to regulate.

OUT OF BINS
BIN 1
BIN 2

<STATUS> u=

<BIN No.> =

e Ao
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‘?,: BIN 3

8: BIN 8
9: BIN 9
10: AUX BIN

BIN number data is valid only when the comparator function is
set to ON. When the comparator function is set to OFF, the BIN
number data isn’t output as shown below.

<DATA A>,<DATA B>,<STATUS><CR><LF>

In the talk only mode, the HP 4284 A waits for the completion of the
handshake before starting the next measurement. The measurement
cycle of the HP 4284A depends on the printer’s speed.

When the <STATUS> is 1 or 2 the measurement data is 9.9E37.
When the <STATUS> is 0, 3, or 4 the actual measurement data are
output.

Use the PRINT DISP mode and perform the following steps to print

out all of information on the display page except for the softkey
labels.

1. Connect the HP 4284A to the printer using an HP-IB cable.

2. Set the printer to the lister only mode.

3. Set the talk only mode to ON from the SYSTEM CONFIG page.
4. Press DISPLAY FORMAT to display the MEAS DISPLAY page.
5. Move the cursor to the SYS MENU field.
6
7

. Press

. Press

Use the PRINT DATA mode and perform the following steps to print
out the measurement results to the printer.

w Connect the HP 4284A to the printer using an HP-IB cable.

w Set the printer to the listen only mode.

m Set the talk only mode to ON from the SYSTEM CONFIG page.
m Press (DISPLAY FORMAT ) to display the MEAS DISPLAY page.

m Move the cursor to the SYS MENU.

m Press

® Press The marker will appear at the side of

e measurement results are sent out to the printer
on subsequent measurements.



Keylock Function

The HP 4284A has keyboard lock-out capability that disables

all front panel operation except for th LINE switch,
CONTRAST knob, (TRiGGER] key, and This is useful when
you don’t want the control settings chaz ' example, if the

HP 4284A is performing bin sorting for a large number of capacitors.

Perform the following steps to disable all front panel operation on the
MEAS DISPLAY page.

1. Move the cursor to the SYS MENU field.

2. Press

3. Press which is a toggle type softkey). The key mark

will be shown on the left side o , and the Keys locked
message will be displayed on the system message line.

4. Press
keys again.

gain, when you want to enable all front panel

BIN No. DISPLAY
Page

When you press (DISPLAY FORMAT) , and : the BIN No.
DISPLAY page will be displayed. The bin sorting results are
displayed in large characters and the measurement results are
displayed in normal characters on the BIN No. DISPLAY page, and
the following measurement controls can be set from the BIN No.
DISPLAY page. (The field in parenthesis is used when thls control is
set.)

= Comparator Function ON/OFF (COMP)
» System Menu (SYS MENU)

There are three fields on this page: <BIN No. DISPLAY>, COMP,
and SYS MENU fields.

Each control is described in the following paragraphs.

This page also provides the following information in the monitor
areas (each monitor area looks like a field, but is not). These
conditions can be set from the MEAS SETUP page, and most
conditions can be set from the MEAS DISPLAY page.

u Measurement Function (FUNC)

w Measurement Range (RANGE)

m Test Frequency (FREGQ)

= Oscillator Level (LEVEL)

a DC Bias (BIAS)

m Integration Time (INTEG)

» OPEN, SHORT, LOAD on/off setting conditions (CORR)

The available fields and the softkeys which correspond to each field
on this page are shown in Figure 3-9 and Figure 3-10.
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. MEEAS
<BIN No.DISPLAY> d
| <B 0.0 j [ svs MENU_ | n1ap
FUNC &0 LoD
FREQ 13 00000KH7 BTN
LEVEL: 1,607V -
No .
BIN Sorting BIN 1 BIN
Resultls COUNT
Measurement LIST
B - - N -
Results Cp ;o 123.456 pF D 0 0.12345 SWESP
CORR:: OPEN, SHORT, LOAD
| . Fi eld
SO L1 Monitor
L1003006
Figure 3-9. Available Fields on the BIN No. DISPLAY Page
<BIN No. DISPLAY> MEAS DISP SYS MENU —— Loao -ECANCEL [~ PRINT DISP
BIN No. r — PRINT DATA
‘—.EBIN COUNT E b KEY LOCK
LIST SWEEP
I B rare 2/2 -
o ST ORE EGAN(EL F
— are 1/2 ————} ;
4 |
CONP oM
T
| =
003607

Figure 3-10. Availabie Softkeys on the BIN No. DISPLAY Page
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Comparator Function
ON/OFF

System Menu

Description

The HP 4284A’s built-in comparator can sort devices into a
maximum of ten bins (BIN 1 to BIN 9 and the OUT OF BINS bin)
using a maximum of nine pairs of primary limits and one pair of
secondary parameter limits. Also, a device whose primary parameter
is within limits, but whose secondary parameter measurement result
is not within limits can be sorted into an AUXiliary BIN. The
comparator function is especially useful when using the HP 4284A
with a component handler (handler interface option is installed).
These limit settings for bin sorting are only set on the LIMIT
TABLE page under (refer to the Chapter 4). So this
COMP field allows you to only set the comparator function to ON or
OFF.

Front Panel Operation for Setting the Comparator Function to ON or
OFF

Perform the following steps to set the comparator function to ON or
OFF.

1. Move the cursor to the COMP field. The following softkeys will
be displayed.

2. Use the softkeys to set the comparator function to ON or OFF.

The system menu on this page allows you to use the following
functions.

w Load/Store
m» Printer
m Keylock

These functions are the same as the functions on the system menu
on the MEAS DISPLAY page (Refer to page 3-19,“System Menu”).
So only the procedure for each function is given in the following
paragraphs.

Load/Store Function

Perform the following steps to store the control settings to the
internal non-volatile memory or the external memory card or load
the control settings from the internal non-volatile memory or the
external memory card.

1. Set all controls.

2. ON the BIN No. DISPLAY page move the cursor to the §YS
MENU field using the CURSOR keys.
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L

. If you are going to store the settings on a memory card, insert a

memory card to the MEMORY card slot.

Press when you want to use the STORE function. The
message Enter record number to STORE will be displayed on the
system message line.

Press ] when you want to use the LOAD function. Then the
Enter record number to L0AD will be displayed on the system
message line.

. Use the numeric entry keys and to enter the record

number at which the current control settings will be STORED to
or LOADED from.

Printer Function

Perform the following steps to print out the displayed page or the
measurement data using the PRINT DISP mode or PRINT DATA
mode.

1.

©o

Connect the HP 4284A to the printer using an HP-IB cable

2. Set the printer to the listen only mode.
3.
4

- Press (DISPLAY FORMAT ), and pres

Set the talk only mode to ON on the SYSTEM CONFIG page.

No. DISPLAY page.
Move the cursor to the S¥YS MENU field.

when you want to print out the displayed page.
ge is printed out as shown in Figure 3-8.
he measurement

data. The marker will appear beside . The
measurement results are printed out on subsequent measurements.

when you want to
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<BIN No. DISPLAY> SYS MERU
FUNC : Cp-D RANGE:  AUTO
FREG :1.C0000MHz BIAS : 1.000V

LEVEL: 1.00 v INTEG: MED
COMP 8]

BIN 8

Cp: 99.9609pF D : 000387

CORR: OPEN,SHORT,LOAD CE: ©

Figure 3-11. BIN No. DISPLAY Page Example

Keylock Function

Perform the following steps from the BIN Neo. DISPLAY page to
disable all front panel operation.

1. Move the cursor to the SYS MENU field.
2. Press

3. Press

will be shown on the left side o
message will be displayed on the syste

4. Press

(which is a toggle type softkey). The key mark

and the Keys locked
essage line.

again to enable all front panel keys.
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When you press (DISPLAY FORMAT } and , the BIN COUNT
DISPLAY page will be displayed. On the BIN COUNT DISPLAY
page, the comparator’s count results are displayed, and the foliowing
measurement controls can be set. '

w System Menu (SYS MENU)

So there are two fields on this page: <BIN COUNT DISPLAY> and
SYS MENU fields.

The system menu is described in the following paragraphs.

This page also provides the following information in monitor
areas (the monitor areas look like fields, but they are not). These
conditions can be set from the LIMIT TABLE page. {For more
details on the following controls, refer to Chapter 4.)

s Nominal Value
a Measurement Function
m Bin Sorting Low/High Limits

The available fields and the softkeys which corresponded to each field
on this page are shown in Figure 3-12 and Figure 3-13.



(SBIN COUNT DISPLAY>]  [[Sv8 MENU | = oiS
FUNC = Cp-D - NOM 10100000 pF |
BING Lowl: %.:) HIGH[ I % 01 »CONT
1 - 0.010 + 0.010 RN
2 - 0.020 + 0.020 ¢ N;
3 - 0.030 + 0.030 0 )
4 - 0.040 + 0.040 5 51N
5 - 0.050 + 0.050 2999 COUNT
¢! - £.0860 + 0.060 80
7 - 0.070 + 0.070 5
8 - 0.08C + 0.080 ¢ LIST
2 - 0.090 + 0.090 O  SWEEPR
2nd | +.000000 +.000005 :[ 1177177
REJ CNT AUX: 99999S QUT : 299999
| Field
f ........................................ Monitor
L #3008
Figure 3-12. Available Fields on the BIN COUNT DISPLAY Page
<BIN COUNT DISPLAY> MEAS DISP SYS MENU COUNT ON = LOAD CANCEL. PRINT DISP
BIN No. COUNT OFF E = PRINT DATA
BIN COUNT i~ KEY LOCK
_E_Isr SHEEP ‘EHESET CONT .. C _
pore 1/3 e - more 3/3
I s STORE CANCEL —1
1 E |
% - more 2/3 é
; j
1003009

Figure 3-13. Available Softkeys on the BIN COUNT DISPLAY Page
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The system menu on this page allows you to perform the following
functions.

® Counter ON/OFF
m Load/Store

® Printer

m Keylock

These functions, except for the counter function, are the same as

the functions displayed on the system menu of the MEAS DISPLAY
page. (Refer to page 3-19, “System Menu™) So in the case of

the counter function, the description and setting procedures are
described in the following paragraphs, for the other functions, only
the procedure is described.

Counter Function

The HP 4284A has bin counting capability. When many devices are
being sorted into bins using the comparator function, the number

of devices sorted into each bin is counted. The maximum count is
999999, the overfiow message “~---" will be displayed when this
value is exceeded. The bin counter will still be operating, so you can
only get the count data via HP-IB.

Perform the following steps to set the counter function to ON or
OFF from the BIN COUNT DISPLAY page.

® Move the cursor to SYS MENU field on the BIN COUNT
DISPLAY page.

. 'to set the counter function to ON. An arrow will
be displayed at the left of COUNT.

when you want to set the counter function to

when all counts are reset to zero. The message
RESET COUKT, do you proceed? will be displayed on the system
message line, an - will be displayed. Press

Load/Store Function

Perform the following steps to store the current control settings to
the internal non-volatile memory or the external memory card, and
to load the control settings from the internal non-volatile memory or
the external memory card.

1. Set ali controls.

2. Move the cursor to the SYS MENU field on the BIN COUNT
DISPLAY page.

3. Insert a memory card into the MEMORY card slot, if you are
going to store or load the settings to or from a memory card.

4. Press
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- when you want to use the STORE function. The
message Enter record number to STORE will be displayed on the
system message lipe.

when you want to use the LOAD function. Then the
rd number to LOAD will be displayed on the system
message line.

6. Use the numeric entry keys and to enter the record
number at which the current control settings will be STORED to
or LOADED from.

Printer Function

Use the PRINT DISP or PRINT DATA mode and perform the
following steps to print out the display page or the measurement
data.

1. Connect the HP 4284A to the printer using an HP-IB cable.

2. Set the printer to the listen only mode.

3. Set the talk only mode to ON on the SYSTEM CONFIG page.

4 ‘ to display the BIN

- Press {DISPLAY FORMAT), and press
COUNT DISPLAY page.

Move the cursor to the SYS MENU field.

-and then press

o

- when you want to print out the displayed page.
Figure 3-10 shows a sample print out of the display page.

hen you want to print out the measurement

results. The marker will appear beside
measurement results are printed out on subsequ

measuremenis.

<BIN COUNT DISPLAY> SYS MENU
FUNC : Cp-D NOM : 100.000pF
BIN LOW [ % ] HIGH[ % ] >CounTt
1 ~ 0.001 + 0.001 0
2 - 0.003 + 0.003 0
3 - 0.005 + 0.005 0
4 - 0.010 + 0.010 0
5§ - 0.030 + 0.030 0
6 - 0.050 + 0.050 76
7 - 0.100 + 0.100 0
g8 - 0.500 + 0.500 0
9 - 1.000 + 1.000 1
2nd +.000000 +.000300 [ ]
REJ CNT AUX: 12 'OUT: 38

Figure 3-14. BIN COUNT DISPLAY Page Example
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Perform the following steps to disable all front panel operations on
the BIN COUNT DISPLAY page.

w Move the cursor to the SYS MENU field.

u Press , and press

® Press | (a toggle ty ey). The key mark will be

displayed on the left side of and the message Keys
tocked will be displayed on the system message line.

u Press again, if you want to enable the front panel keys.

LIST SWEEP
DISPLAY Page

3.32 DISPLAY FORMAT Menu

The HP 4284A’s LIST SWEEP function permits entry of up to ten
frequencies, signal levels, or DC bias levels, and the measurement
limits on the LIST SWEEP SETUP page under the MEAS

SETUP page. These points are automatically swept and the
measurement results are compared to the limits set. When you press
(DISPLAY FORMAT } and the LIST SWEFEP DISPLAY
page will be displayed. On the LIST SWEEP DISPLAY page, the
sweep points are swept and the measurement results are compared
to the limits. During a sweep, an asterisk mark (*) will appears on
the left side of the current measuring list sweep point. The following
meagurement controls can be set from this page. (Each field in

. parenthesis is used when that control is set.)

n Sweep Mode of the List sweep Measurement { MODE)
s System Menu (SYS MENU)

So there are three fields on this page: <LIST SWEEP DISPLAY>,
MODE, and SYS MENU fields.

The system menu is described in the following paragraphs.

The list sweep point can not be set from this page, but can only be
set from the LIST SWEEP SETUP page.

The available fields and the softkeys which corresponded to each field
on this page are shown in Figure 3-15 and Figure 3-16.
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, MEAS
QT adl H 1
<LIST SWEEP DISPLAY=] | &vys MENU ] ISP
woe ;[ sEQ ]
LFREQUHZIT Colll 670 DLl oY= —_—
1 1.00000k! 123.453p 0.00001 L N
[ 2.00000k: 123.455p  0.00002 L °
© 5.00000k: 123.456p 0.00003 BIN
1 20.0000k: 123.457p 0.00004 COUNT
1 20.0000k: 123.458p 0.00005 H '
© 50.0000k: 123.459p 0. 00006
1 100.000k: 123.550p 0.000C7 LIsT
© 200.000k: 123.551p 0.00008 H SWEEP
D B500. 000k 1232.552p 0. 00009 H
© 1.00000M! 123.553p 0.00010 H
Measurement Comparison Results of
Results List Sweep Measurement
[ Fielo
reerrie i 2 Monitor

LiG0301

Figure 3-15. Available Fields on the LIST SWEEP DISPLAY Page
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<LIST SWEEP DISPLAY>

MODE: SEQ
i: STEP

[

SYS MENU LOAD  wpwr CANCEL. — PRINT DISP
MEAS DISP — |

i BIN No. - PRINT DATA
;-BIN COUNT t: KEY 1L.OCK
[LES’? SWEEP

I e e more 2/2

_ i

— more 1/2

§

L10Q30m

Figure 3-16. Available Softkeys on the LIST SWEEP DISPLAY Page

Sweep Mode

Note
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The HP 4284A’s List Sweep Measurement function permits up

to 10 test frequencies, oscillator levels, or DC bias points to be
automatically measured. There are two measurement modes for

list sweep measurements: sequential (SEQ) mode and step (STEP)
mode. In the case of SEQ mode, when the HP 4284A is triggered
once, all sweep points are automatically swept. In the case of the
STEP mode, each time the HP 4284A is triggered the sweep point is
swept by one step.

Sweep Swaep
Parameter Parameter
— |
Time I I Time
Trigger Trigger Trigger Trigger
SEQ mode STEP mode

Figure 3-17. SEQ Mode and STEP Mode

When two or more sweep points are the same, and are adjacent the
HP 4284A measures the device once, and then the measurement
result is compared to limits set for each sweep point.
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System Menu

Front Panel Operation for Setting the Sweep Mode of the List Sweep
Measurement

Perform the following steps to set the list sweep measurement mode
to the SEQ or STEP modes.

1. Move the cursor to the MODE field. The following softkeys will
be displayed.

2. Use the softkeys to select and set the list sweep measurement
mode (SEQ or STEP mode).

The system menu on this page allows you o perform the following
functions. '

m Load/Store
= Printer
m Keylock

These functions are the same as the functions of the system menu on
the MEAS DISPLAY page. (Refer to “System Menu” on page 3-19)
So only the procedure is given for each function.

Load/Store Function

Perform the following steps to store the control settings in the
internal non-volatile memory or in an external memory card.

1. Set all controls.
2. Move the cursor to the SYS MENU field.

3. Insert a memory card to the MEMORY cazd slot, if you are going -
to store the settings in a memory card.

4. Press . The message Enter record number to STORE will
be displayed on the system message line.

5. Use the entry keys and to enter the record number where
the current control setting are to be stored. When the data is to
be stored in the internal EEPROM, record numbers 0 to 9 are
used, and when the record is stored in a memory card, record
numbers 10 to 19 are used.

Perform the following steps to load the control settings from the
internal non-volatile memory or from an external memory card.

1. Move the cursor to the SYS MENU field.

2. Insert the appropriate memory card into the MEMORY card slot,
if you are going to load the settings from a memory card.

3. Press

. The message Enter record number to LOAD will be
n the system message line.
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4. Enter the record number using the numeric entry keys and
G
Printer Function

Perform the following steps to print out the display page or to list
sweep measurement results using the PRINT DISP mode or PRINT
DATA mode.

1. Comnect the HP 4284 A to the printer using an HP-IB cable.

2. Set the printer to the listen only mode.

3. Set the talk only mode to ON from the SYSTEM CONFIG page.
4

- Press (DISPLAY FORMAT ), and press
LIST SWEEP DISPLAY page.

5. Move the cursor to the SYS MENU field.
6. Press
7. Press to print out the display page. The displayed

page will be printed out as shown in Figure 3-18.

<LIST SWEEP DISPLAY> 5YS MENU

MODE : SEQ
FREQ[Hz] Cp[ F ] bf 1 cwp
.00000k 99.6257p .008338
.00000k 99.8398p .003280
.00000k 99.8841p .002077
.00000k 99.8033p .001570
.00000k 99.9187p .001228
.00000k 100.021p .000936
.94444k 100.016p .000787
.00000k 100.002p .000691
92857k 100.015p .000646
10.0000k 100.014p .000810

[l

W dDM b WwN -

Figure 3-18. LIST SWEEP DISPLAY Page Example

t the measurement results. A marker

will appear beside The measurement results will be
printed out on subsequent measurements according to the following
data format. (This format is as same as the ASCII format of the
data transfer via HP-IB. For more details, refer to Chapter 7.)

<DATA A>,<DATA B>, <STATUS> <IN/OUT><CR><LF>

<DATA A>:=  The measurement results of the main parameter
(izl, Y], C, L, R, G).
12 ASCII characters (SN.NNNNNESNN)
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Note #

<DATA B>:=  Measurement results of the sub parameter (¢, D,
Q, G, Rs, X, B).
12 ASCII characters {SN.NNNNNESNN)

Normal Measurement.
Analog Bridge is unbalance.
A/D converter doesn’t work.
Signal source overload.

ALC unable to regulate.

<STATUS>:=

e

<IN/OUT>:= —1: LOW
0: IN
1: HIGH

When the sequential sweep mode is used, the above formats are
repeated at each sweep point.

When the <STATUS> is 1 or 2, 9.9E37 is output as the
measurement data. When the <STATUS> is 0, 3, or 4, the actual
measurement results are output.

Keylock Function

Perform the following steps from the LIST SWEEP DISPLAY page
to disable all front panel operation. .

1. Move the cursor to the SYS5 MENT field.
2. Press

3. Press

displayed on the left side of ¥ and the Keys locked
message will be displayed on the system message line.

4. Press

again, if you want to enable all front panel keys.
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MEAS SETUP Menu

Introduction

This Chapter provides information for each page’s function under
(MEAS SETUP). (MEAS SETUP) have four display pages as listed below.

m MEAS SETUP

» CORRECTION

w LIMIT TABLE SETUP
w LIST SWEEP SETUP

This Chapter describes each function of each page in the order of the
preceding list.

MEAS SETUP page

When you press (MEAS SETUP), the MEAS SETUP page will be
displayed. On this MEAS SETUP page, all of the following
measurement control functions can be set. (Each field in parenthesis
is used when each control is set.)

m Comment Line {comment line)

= Measurement Function (FUNC)

s Measurement Range (RANGE)

» Test Frequency (FREQ)

m Oscillator Level (LEVEL)

w DC Bias {BIAS)

» Integration Time (INTEG)

m Trigger Mode (TRIG)

m Automatic Level Control (ALC)

» High Power Mode ON/OFF (Hi-PW)

m Bias Current Isclation Mode ON/OFF (DCI:ISO)

® Averaging Rate (AVG)

m Voltage Level Monitor ON/OFF (Vm)

m Current Level Monitor ON/OFF (Im)

x Delay Time (DELAY)

m System Menu (SYS MENTU)

u Deviation Measurement A Mode (DEV A)

» Deviation Measurement B Mode ((DEV) B)

» Reference Value for the Deviation Measurement A {REF A)
m Reference Value for the Deviation Measurement B ((REF) B)

Some fields on the MEAS SETUP page are the same as the fields
on the MEAS DISPLAY page as follows. So, these fields are not
described in this Chapter, and the other functions on the MEAS
SETUP page are described in the following paragraphs.
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s Measurement Function (FUNC)
® Measurement Range (RANGE)
® Test Frequency (FREQ)

u Oscillator Level (LEVEL)

» DC Bias (BIAS)

s Integration Time (INTEG)

The available fields and the softkeys which corresponded to each field
on this page are shown in Figure 4-1 and Figure 4-2.

: MEAS
MENU |
§<MEAS SETUP> | SYS M ﬁ S
FUNC : [ Co-D | RANGE:___ AUTO |
FREQ :[1.00000kHz | BIAS :[1.5000 V |
g CORREC
i g -é 1 : 1
LEVEL: [ 1.00 v ] INTEG:[ _ MED L ien
TRIG | INT | AVG 1 4 |
ALC ] ON L ovm ] ON | #igig
Hi—PW | ON Im o] ON ]
DCI  :[ISO ON | DELAY: | 0 ms | ]
LIST
DEV A:[_ZABS | REF A: [122.456 0F ETUP
B:[_LASS | B: [0-00005_ ]

l |+ Field

L100400t

Figure 4-1, Available Fields on the MEAS SETUP Page
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<MEAS SETUP> MEAS SETUR SYS MENU —— LoD ——oere GUEEL o PRINT Do
COFECTION - -
LTMIT TABLE o -
LIST =R [ [ SYSTEM PESET oars YES
[ GLEAR SETUP —— Y5 L -
END ol more 22— E
FUNC: <p-D Cs-D LoD :
-0 Fesmq LG —
oG i CsmRs Lo-G
p~Ro F Lp-Bp pa— STORE CANCEL
W " MOre 1/6-yw- more 2/& ~w o pone 376 -I E
% c
i S GF R 172
i Ls-D R-X -
i L= Z-Bideg) v-gideg! i
L LaRs Z-Birad) y-Elrad} i
L more 4/6 mere 5/6 —>-t more 6/67
FREQ INGR B {numeric ERLEY] —mep b RANGE :;zg
INCR ¢ B K ¢
DECR ¢ b MHz rNcR ¢
oEch § Y Eoc-:ca L
BIAS eat  fvumeric Entry) v
i..EVEmeT- ;:g: g INumeric EMLrY] s py DECR J} ' mv
I: -V }r uA
L uA :
5{ - :A [
s
- A
INTEG — SHoRT
MED
LONG
TRIG INT AG— INCR @ iMNumeric Emtryl
AN ~DECR §
EXT =
L r r
L L
ALC ON Vo: — on
E oFF [ OFF
- L
I — on
BCE: ISO— o i
OFF -
r N
DELAY [Numeric Entryl v
Hi-PW.—r 0¥ ol
OFF
DEV A: L ABS REF A: MEASURE
B: &% B: ﬁ
CFF [
iNumeric Entry) B K
" E-M
@
: E
L more 1/8 —mebpore 2/2
(nore 2/2) {more 112)}

raom—
LI0D4002

~ Figure 4-2. Available Softkeys on the MEAS SETUP Page
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Comment

Note #

Trigger Mode

4-4 MEAS SETUP Menu

Description

You can enter a comment using the numeric entry keys ((g) to (2), )
{(minus}, () (period)) on the comment line field. This comment line is
stored to the internal non-volatile memory or to the external memory
card with the HP 42844 control settings. Also this comment line is
loaded from the internal non-volatile memory or from the external
memory card with the control settings. A comment can be up to 30
characters long.

When you want to enter the ASCII characters on the comment line,
only the DISPlay:LINE HP-IB command must be sent via HP-IB.

Front Panel Operation for Entering a Comment Number
Perform the following steps to enter a comment.
1. Move the cursor to the comment line field.

2. Enter the comment using the numeric entry keys, then press

i)

Description

The HP 4284A has four trigger modes: INTernal, EXTernal,
MANzual, and BUS.

When the trigger mode is set to INT trigger mode, the HP 42844
continuously repeats measurements on any display page under
(DISPLAY FORMAT }.

When the trigger mode is set to MAN trigger mode, the HP 4284A
performs a single measurement on any display page under
(DISPLAY FORMAT) every time on the front panel is pressed.

When the trigger mode is set to EXT trigger mode, the HP 4284A
performs a single measurement on any display page under

(DISPLAY FORMAT ) every time a positive going TTL pulse is applied to
the EXT TRIGGER connector on the rear panel. External triggering
can be also be achieved by momentarily switching the center
conductor of the EXT TRIGGER cornector to chassis ground (center
conductor circuit contains a pull-up resistor). Figure 4-3 shows the
required TTL pulse.




Note

Vil ————— e e e e
Tp
WL mecsmeaemeeas N,
Input Voltage: 2OV <V =50V
OV < Vi <08V
Input Current: Max.0AmARYH = 5.0V
Max O.4mA@VIL = D.4V)
Puise Width: Tp > 10048

Figure 4-3. External Trigger Pulse

The HP 4284A ignores triggers that are applied while a measurement
is in progress. Trigger the HP 4284A after the measurement is
completed.

Select the EXT trigger mode when the HP 4284A is triggered via an
optional interface.

When the trigger mode is set to BUS trigger mode, the HP 4284A
performs a single measurement every time the TRIGGER command
is sent to the HP 4284A via HP-IB. Then the BUS trigger mode
cannot be set on the front panel.

Front Panel Operation for Setting the Trigger Mode

Perform the following steps to set the trigger mode except for in the
BUS TRIG mode. To set the trigger mode in the BUS TRIG mode,
the TRIGger :S0URce BUS command should be sent via HP-IB.

1. Move the cursor to the TRIG field. The following softkeys will be
displayed.

2. Set the trigger mode using the softkeys.
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Automatic Level Control
Function Description

The automatic level control (ALc) function regulates the actual test
level (voltage across the DUT, or current through the DUT) to your
desired level. So by using this function, the test signal voltage or
current level at the DUT can be held constant.

When the antomatic level control function is used, the oscillator level
settings are limited as follows.

wm When Option 001 is not installed, or the high power mode is set to
OFF

Voltage Level: 10 mVips to 1 Vi
Current Level: 100 pApne t0 10 mA .
® When the high power mode is set to ON
Voltage Level: 10 mVi g to 10 Vi
Current Level: 100 pA.. to 100 mA

Note ] When the ALC function is active, if the oscillator level setting
9 exceeds the above limits, the ALC function is automatically set o
OFF and the setting value is entered as a normal oscillator level.
Note i The automatic level control is achieved using feedback with the level

monitor function as shown in Figure 4-4. The feedback operation
performs a level measurement/OSC level adjustment 2 to 6 times
per measurement. (The time required (n in the following formula)
depends on the device being tested. The more non-linear the device
is, the greater the time required.) When the ALC function can’t
regulate the level using 6 output level measurement /adjustment
cycles (when a device has non-linear characteristics, the ALC
function may stop before the 6 output level measurement/adjustment
cycles), the ALC function stops, and a warning message ALC unable
to regulate is displayed, and sets the oscillator level to equal your
setting value, open-loop, the output level will be the same as when
ALC is set to OFF. The time required for the ALC function to
operate is calculated using the following formula.

(meas.time (SHORT) + approx. 115 msec.) X n
Where, n = 2 (min.)

n = 6 (max.)
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Feedback Loop

| T

L |
A\ o]

HIGH

i

Figure 4-4. Feedback Circuit

The available operation range for the ALC function is shown in
Figure 4-5. The solid line shows the operation range for a resistor
as the DUT, and the dotted line shows the operation range for a

capacitor or inductor as the DUT.

The uncertainty of the limitation of the operating range is:

Hi-PW mode: off 4 13%
Hi-PW mode: on + 16%
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V]
5
= 1k
— Hi-PW 1 ON
Ly
&5
= )
H oml Hi-PW : OFF
o)
=
]
=
=z
2 10m
w0
m ! ! 1 ;
.01 0.1 1 10 00 * 10k 100K o i3]
IMPEDANCE OF DUT (|Zx))
Signal Voltage Operation Area
[1]
100m
Hi-PW : ON
X
- 0Om
§ Hi~PW : OFF
=
o
=
) m
=z
praad
&
W
1004
10 L i ] ] L 1
o 0 100 % 10k 100k m [0
IMPEDANCE CF DUT 4Zx))
Signal Current Operation Area
= |Zxi: Resistive { § = 0°}
------ " |Zx| : Resistive { 8= +90° or -90° )

LI00400A

Figure 4-5, Available Operating Area for the ALC Function
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High Power Mode

Note ﬁ

Note %

Front Panel Operation for Setting the Automatic Level Control Function

Perform the following steps to set the automatic level control
function to ON or OFF.

1. Move the cursor to the ALC field. The following softkeys will be
displayed.

to set the automatic level contro! function to ON. Press

o set the automatic level contro! function OFF.

Pescription (Refer to Appendix G.)

When Option 001 (Power Amplifier/DC Bias) is installed, the
oscillator level can be set from the 5 mVyms to 20 V., and from 50
#Arms t0 200 mArms, and also the dc bias can be set up to +40 V.
The Hi-PW field allows you to make Option 001 valid or invalid.

So if the high power mode is set to OFF, the oscillator level or the
dc bias controls are the same as the oscillator level or the dc bias
controls of an HP 4284A without Option 001.

When Option 001 is installed, the power-on default setting of the
high power mode is ON.

When the low test signal level measurement is performed without
using dc bias, the measurement value at the high power mode: QFF
may be more stable than the measurement value at the high power
mode: ON. '

When the HP 42841A is connected to the HP 4284A, the high power
mode is set to OFF, and Option 001 is disabled.

Front Panel Operation for Setting the High Power Mode

Perform the following steps to set the high power mode to ON or
OFF when Option 001 is installed.

1. Move the cursor to the Hi-PW field. The following softkeys will
be displayed.

MEAS SETUP Memu 4-9



Bias Current Isolation
Function

Note

4-10 MEAS SETUP Menu

Description {Refer to Appendix G.)

When Option 001 (Power Amplifier/DC Bias is installed, the dc bias
can be set up to £40 V. The dc bias current through the device
under test can be calculated using the following formula.

_ Vs

" 100 + Rgc

_ Isx100

~ 100 + Rac

Idc

Where, Idc: Actual Bias Current [A]
Rde: DUT’s DC resistance {Q]

Vs: Setting Value of the de bias [V]

Is: Setting Value of the de bias [A]

This bias current isolation function prevents the DC current from
affecting the measurement input circuit. The DCI:ISO field allows
you to set the bias current isolation function to ON or OFF. When
the bias current isolation function is set to ON, the bias current
through the device can be up to 100 mA. When the bias current
isolation function is set to OFF, the current through the device can
be set to the values listed in Table 4-1. When the current through a
device exceeds the values listed in Table 4-1, normal measurement
can’t be performed.

Table 4-1. Maximum DC Bias Curent

Measurement Range | 100 | 3602 | 1k | 3kQ | 10 k0 |30 k02 | 100 k2

Max. current 2mA |2 mA (1 mA|300 zA|100 wA |30 pA| 10 pA

The bias current isolation function influences the measurement
accuracy. (Refer to “Relative Measurement Accuracy with Bias
Current Isolation” in Chapter 9.) So when measuring a high
impedance device at low frequency with low bias current, the bias
current isolation function should be set to OFF.

Front Panel Operation for Setting the Bias Current Isolation Function

Perform the following steps to set the bias current isolation function
to ON or OFF when high power mode is set to ON.

1. Move the cursor to the DCLISO field. The following softkeys will
be displayed.




Averaging Rate

Delay Time

2. Press to set the bias current isolation function to ON. Press

to set the bias current isolation function to QFF.

Description

The HP 4284A’s averaging rate function arithmetically averages the
results of two or more A/D conversions. {The A/D conversion time
can be set in the INTEG field.) The number of conversions averaged
can be set from 1 to 256, in steps of 1.

Front Panel Operation for Setting the Averaging Rate

Perform the following steps to set the averaging rate.

1. Move the cursor to the AV field. The following softkeys will be
displayed.

This softkey is used fo increment the averaging rate. (1, 2, 4, 8,
16, 32, 64, 128, and 256)

This softkey is used to decrement the averaging rate. (1, 2, 4, 8,
16, 32, 64, 128, and 256)

2. Use the softkeys to set the averaging rate, or enter the averaging
rate using the numeric entry keys, and (ENTER).

Description (Refer to Appendix G.)

The HP 4284A’s delay time function allows you to set a trigger delay
so the HP 4284A will delay the start of the measurement after it is
triggered. (When the list sweep measurement is performed, the

HP 4284 A will delay the start of the measurement at each sweep
point using the trigger delay time.) The trigger delay time can be set
from 0 s to 60 s in 1 ms steps. This function is useful if a component
handler triggers the HP 4284A before stable contact is made with the
device under test (DUT).

Front Panet Operation for Setting the Delay Time
Perform the following steps to set the delay time.
1. Move the cursor to the DELAY field.

2. Enter the delay time using the numeric entry keys. When one of
the numeric entry keys is pressed, the following unit softkeys will
be displayed, these can be used instead of (ENTER].
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Leve!l Manitor Function

Note i

Deviation Measurement
Function
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Description

The level monitor function allows you to monitor the actual voltage
level across the device under test or the actual current level though
the device under test. The voltage monitor value is only displayed
on the MEAS DISPLAY page at Vm monitor area. The current
monitor value is only displayed on the MEAS DISPLAY page at Im
momnitor area.

The correction function interacts with the level monitor function. So
the monitor value may be changed by the correction data change or
the OPEN/SHORT/LOAD correction ON/OFF condition change.

Front Panel Operation for Setting the Level Monitor Function

Perform the following steps to set the level monitor function to ON
or OFF.

1. Move the cursor to the V,, field. The following softkeys will be
displayed.

| to set the voltage level monitor function to ON. Press
to set the voltage level monitor function to off.

3. Move the cursor to the Im field. The following softkeys will be
displayed.

. to set the current level monitor function to ON. Press

to set the current level monitor function to OFF.

Description

The deviation measurement function allows you to display the
deviation value instead of the actual measurement value. The
deviation value is the value calculated by taking the difference
between the actual measurement value and a previously stored
reference value. This function is useful when the change of a
component’s value versus changes in temperature, frequency, bias,
etc. are being observed. Deviation measurements can be made for
either or both primary parameter and/or secondary parameter
measurements. There are two types of deviation measurements.

m AABS (Delta ABSolute) deviation measurement



The difference between the measured value of the DUT and a
previously stored reference value are displayed. The formula used
to calculate the deviation is as follows.

AABS =X - Y

Where, X: The measured value of the DUT
Y: The stored reference value

® A% (Delta percent) deviation measurement

The difference between the measured value of the DUT and a
previously stored reference value are displayed as a percentage of
the reference value. The formula used to calculate the percent
deviation is as follows.

A% = (X - Y) /Y x 100 [%]

Where, X: The measured value of the DUT
Y: The stored reference value
Front Panel Operation for the Deviation Measurement Function

Perform the following steps to execute the deviation measurement
function.

1. Move the cursor to the REF A field to enter the reference
value for the primary parameter. The following softkey will be
displayed.

When the devi has a reference value is connected,
pressing this the HP 4284A measures the device,

and the measurement results are entered as a reference value for
REF A and RETF B values.

reference value for the primary parameter using
or the numeric entry keys.

3. Move the cursor to the (REF)} B field to enter the reference
value for the secondary parameter. The following softkey will be
displayed.

is to be used as the reference value is
connected, ; is pressed, the HP 4284 A measures the

device, and t surement results are entered as a reference
value for REF A and REF B values.

he reference value for the secondary parameter using
or the numeric entry keys. If the reference values for A

4. E

and B are entered using n step 2, skip this step.

5. Move the cursor to the DEV A field. The following softkeys will
be displayed.
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System Menu
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6. Select and press a softkey to select the deviation mode for the
primary parameter.

7. Move the cursor to the (DEV) B field. The following softkeys will
be displayed.

8. Select and press a softkey to select the deviation mode for the
secondary parameter.

The system menu on this page allows you to perform the following
control functions.

m Load/Store
m Clear Setup
m Printer

m System Reset

These functions, except for the clear setup function and system reset
function, are the same as the functions on the system menu on the
MEAS DISPLAY page. {The description of each function is given on
page 3-19, system menu.) So in the case of the clear setup function
and the system reset function, the description and setting procedure
are given, while in the case of the other functions, only the procedure
is given.

Load/Store Function

Perform the following steps on the MEAS SETUP page to store the
control settings to the internal non-volatile memory or the external
memory card, or to load the control settings from the internal
nomn-volatile memory or the external memory card.

1. Set all controls.

2. Move the cursor to the SYS MENU field on the MEAS SETUP
page.

3. If you are using a memory card insert the memory card into the
MEMORY card slot.

when you want to use the store function. The
message Enter record number to STORE will be displayed on the
system message line.




Press
Enter
message line.

when you want to use the load function. The message
d number to LOAD will be displayed on the system

5. Enter the record number using the numeric entry keys and (ENTER)
to store the current control settings, or load the control settings.

Ciear Seiup Function

This function allows you to set all of the operation on the MEAS
SETUPF page to the power on default settings. The control settings
on the other pages are not initialized. Figure 4-6 shows the MEAS
SETUP page after performing the clear setup function.

Hi~-PW : ON When Option 001 is instalied)

<MEAS SETUP> SYS MENU LOAD
FUNC Cp-D RANGE : AUTO
FREQ : 1.00000kHz BIAS : 0.000 V -
(EVEL:  1.00 V INTEG: MED gl
TRIG INT AVG 1
ALC OFF va - ON
H =Dy OFF Im ON
DCI 180 OFF DELAY: O ms
STORE
DEV A: OFF REF A: 0.00000 F
B: OFF B:  0.00000
more
1/2

Figure 4-6. MEAS SETUP page After Clearing the Setup

Perform the following steps to set only all of the operations on the
MEAS SETUP page to the power on default settings.

1. Move the cursor to the Y5 MENU field.

2. Press

The message Clearing setup. Are you

sure? will be displayed, and the following softkeys will be
displayed.

to set all of the control settings on the MEAS SETUP
power-on default settings.
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Printer Function

Perform the following steps to print out the chsplay page using the
PRINT DISP mode.

1. Connect a printer to the HP 4284A using an HP-IB cable.

Set the printer to the Listen Only mode.

Set the Talk Only mode to ON from the SYSTEM CONFIG page.
Press to display the MEAS SETUP page.

Move the cursor to the SYS MENT field.

A

. The display page will be printed out to the
printer as shown below.

<MEAS DISPLAY> SYS MENU
FUNC : Cp-D RANGE:  AUTD
FREQ :1.00000kHz BIAS : 0.000 V

LEVEL: 1.00 VvV INTEG: MED

TRIG : IKT AVG 1
ALC OFF Vm : oN
Hi-Pw: OoN Im : ON
DCI IS0 ON DELAY: Oms
DEV 4:dABS REF &: 10.0000pF

B:dABS B: 500.000u

Figure 4-7. MEAS SETUP page Example
SYSTEM RESET Funclion

This function allows you to set all of the control settings to the
power-on default values. (For more detail information about the
default settings, refer to Appendix C.)

Perform the following steps to execute the SYSTEM RESET
function.

1. Move the cursor to the SYS MENU field on the MEAS SETUP

page.

. The message Resetting system, Are
splayed, and the following softkeys will be




o reset the HP 4284A.
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CORRECTION Page

418 MEAS SETUP Menu

When you press (MEAS SETUP), and the CORRECTION
page will be displayed. On the CORRECTION page, the OPEN,
SHORT, LOAD correction for correcting the stray admittance, the
residual impedance, and the other errors can be performed, and also
the cable length can be selected. The correction function has two
kinds of correction methods. In one method the open and short
correction can be performed at ali of the frequency points using the
interpolation method, and in the other method the open, short, and
load correction can be performed at the frequency points you specify.

The following operations can be performed from this page. The field
is in parenthesis.

s OPEN Correction (OPEN)

» SHORT Correction (SHORT)

m LOAD Correction (LOAD)

m Cable Length Selection (CABLE)

m Muiti/Single Correction Mode Selection (MODE)

m Measurement Function for LOAD Correction (FUNC)

m Frequency 1, 2, 3 for OPEN, SHORT, LOAD Correction (FREQ1,
FREQZ2, and FREQ3)

= Reference Values (A, B) at each three frequencies for LOAD
Correction (REF A, B)

m Cable Length Selection (CABLE)

' System Menu (SYS MENT)

There are seventeen available fields on this page: < CORRECTION>,
SYS MENU, OPEN, SHORT, LOAD, CABLE, MODE, FUNC,
FREQ1, REF A, B, FREQZ2, REF A, B, FREQS3, REF A, and B.

‘These controls are described in the following paragraphs.

This page also provides the following monitor information (the
monitor area looks like a field, but it is not).

& Actual Measurement Values for LOAD Correction
# Channel Number on the MULTI Correction Mode

The actual measurement values for LOAD Correction can be
measured from the FREQI, FREQ2, or FREQS fields on this page,
and the channel number can be set using the scanner interface
connector or HP-IB.

The available fields and the softkeys which are corresponded with
each field on this page are shown in Figure 4-8 and Figure 4-9.



| <CORRECTION> | 3Y5 MENU ] M§A?
OPEN | ON | cABLE] D@ ] SRIWF
SHORT T O | MODE | MULT 1
LOAD 0N | CHNeoi 100 oo
FUNC [ Cp—D | ;ION
FREQL :[1.00000kHZ |
REF A:1100.000pF | B:[ 0.00010 | LIMIT
MEA A: 100.00ipF " B: 0,.00011 TABLE
FREQZ :[10.0000kHZ |
REF A1[1C0.0200F ] B: 0.00012 | LIST
MEA A1 100.021pF 1B 0.00013 SETLR
FREQZ : [100.000kHzZ
REF A:[100.04CpF | 8: 0.00014 |
MEA A:i100.041pF T B: 0.00015

| © Field

Monmitor

LI00S006

Figure 4-8. Available Fields on the CORRECTION Page
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<CORRECT ION> MEAS SETUP
b CORRECTION
= LIMIT TABLE
- UsT SETUR
L
OPEN: o
oFF

MEAS CREN -1 AGORY

E

MEAS SHORT suwye ABORT

SHORT: o
COFF

EREQ 1: — N
FREGQ 2 OFF
FREQ 3: E MEAS CPEN
A SHORT
W MEAS LORD
{Numer ic Entry] Hz
34
MHz
REF A: inumeric gntry) o
._g °
[+
m

L morg LI -
T(more 212}

z %

more 242
{more 172

]

SYS MENU: PRINT DISP

CABLE: om
_“E im
r Zm

ban

1

MODE: — SINGLE
F LT

r
L

FUNC: - [+ Cs-D ~LeD
Cp-2 O30 FLo-C
To-s Cs-As LLp-o
tc:nwap %: Lo-Ro
prmemenga > mOre 146 more 2/6 -y - more 3/86
La-D e BR=X -G-8
50 Z-glideg} Yo (deg )
L8R3 Z-girad} Y@t {rad}
more 4/ more 5/6 -—#~- more &/6 '-1
(REF} B: lmumeric Entry) _i:s %
n M

L3
n
more 1/2 —ar

f {more 2/2)

more 2/2
{more &{2!——}

LI004007

Figure 4-9. Availabie Softkeys on the CORRECTION Page
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OPEN Correction

Description

The HP 4284A°s OPEN correction capability cancels errors due to
the stray admittance (G, B) in parallel with the device under test
{Refer to Figure 4-10).

JB

=
i
|

L,

DUT L § &

51004005

Figure 4-10. Stray Admittance

The HP 4284A uses two kinds of QPEN correction data as follows.

® The OPEN correction data is taken at all 48 preset frequency
points, independent of the test frequency you set. Except for
those 48 frequency points, the OPEN correction data for each
measurement point over the specified range is calculated using the
interpolation method (Refer to Figure 4-11 in the next page). The
following is a list of the 48 preset frequency points.

20Hz 100 Bz 1kHz 10%kHz 100 kHz 1 MHz
25 Hz 120 Hz 1.2 kHz 12 kHz 120 kHz
30 Hz 150 Hz 1.5 kHz 15 kHz 150 kHz
40 Bz 200 Hz 2 kHz 20 kHz 200 kHz
50 Hz 250 Hz 2.5 kHz 25 kHz 250 kHz
60 Hz 300 Hz 3 kHz 30 kHz 300 kHz
80 Hz 400 Hz 4 kHz 40 kHz 400 kHz
500 Hz 5 kHz 50 kHz 500 kHz
600 Hz 6 kHz 60 kHz 600 kHz
800 Hz 8kHz 80 kHz 800 kHz

To take the OPEN correction data at the preset frequencies,
displayed when the cursor is moved to the OPEN field,

is nsed.

® The OPEN correction data which is taken at the frequency points
you specify allows you to set up to three frequency points in
the FREQ1, FREQ?2, and FREQS fields. To take the QPEN
correction data at the frequency points you specify,
displayed when the cursor is moved to the FREQI, FREQ2, or
FREQS3 field, is used.
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20 Mz

Test Fregquency Points
{B&10 points]

Preset Freguency Points
(48 points}

OPEN/SHORT datz calculated
using the interpolation
metnod

0D

Figure 4-11. OPEN/SHORT Correction Using The Interpoiation Methad
Front Panel Operation for the Open Correction

There are two procedures: OPEN correction using the interpolation
method, and OPEN correction at the frequency points you specify.

Perform the following steps to execute the OPEN correction at all
frequency points using the interpolation method. When vou want to

execute the OPEN correction at a single frequency point, refer to
“LOAD Correction”.

1. Move the cursor to the OPEN field. The following softkeys will be
displayed.

2. Connect your test fixture to the UNKNOWN Terminals without
connecting the device under test.

The HP 4284A will measure the OPEN
capacitance, and inductance) at the preset frequency
points. The time required to measure the open correction data is
approximately 90 s. During the OPEN correction measurement,
the following softkey is available.

‘T'his softkey is used to stop an OPEN correction data
measurement. The previous OPEN correction data will still be
stored.

BN to perform the OPEN correction calculations on
subsequent measurements using the OPEN interpolation
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correction data when the FREQI, FREQZ, and FREQS3 fields are
set to OFF.

When the FREQ!, FREQ2, and FREQS$ fields are set to ON, and
the test frequency is equal to FREQ1/2/3, the OPEN correction
data at FREQ1/2/3 is used. (Refer to APPENDIX D.)

5. Press ' not to perform the OPEN correction calculations on
subsequent measurements.

SHORT Correction
Description

The HP 4284A’s SHORT correction capability corrects for the
residual impedance (R, X) in serial with the device under test (Refer
to Figure 4-12).

O R X DUT |

‘2

Figure 4-12. Residual impedance

The HP 4284A uses the following two kinds of SHORT correction
data.

® The SHORT correction data is taken at all 48 preset frequency
points independent of the test frequency(ies) you set, and the
SHORT correction data for each measurement point other
than those present frequency points are calculated using the
interpolation method(Refer to Figure 4-11). All preset frequency
points (48 frequency points) ate as same as the preset frequencies
for the OPEN correction using the interpolation method.

A

SHORT correction data at the preset frequency points,

which is displayed when the cursor is moved to the
SHORT field, is used.

m The SHORT correction data which is taken at the frequency
points you specify. You can set up to three frequency points in the
FREQI, FREQZ, and FREQS fields.

To take the SHORT correction data at the frequency points you
specify, which is displayed when the cursor is moved
to the FREQI, FREQZ2, or FREQS field, is used.
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- LOAD Correction
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Front Panel Operation for the Short cdrrection

There are two procedures: SHORT correction at all frequency points,
and SHORT correction at user specified frequency points.

Perform the following steps to execute the SHORT correction for all
frequency points. When you want to execute the short correction at
the user specified frequency points, refer to “LOAD Correction”.

1. Move the cursor to the SHORT field. The following softkeys will
be displayed.

2. Connect the test fixture to the UNKNOWN Terminals, and short
the measurement contacts together.

_ . The HP 4284A will measure the short
impedance {(inductance and resistance) at the preset frequency
points. The time required to measure the short correction data is
approximately 90 s. During the SHORT correction measure cycle,
the following softkey is available.

This softkey is used to stop the short correction data
measurement. The previous SHORT correction data is still
stored.

to perforrn SHORT correction calculations on
subsequent measurements when the FREQ!, FREQ2, and FREQ3
fields are set to OFF.

When the FREQ1, FREQZ2, and FREQS3 fields are set to ON, and
the test frequency is equal to FREQ1/2/3, the SHORT correction
data at FREQ1/2/3 is used. (Refer to Appendix D.)

to halt SHORT correction calculations on subsequent
measurements.

Description

The HP 4284A’s LOAD correction capability corrects for the

other errors by using the transmission coefficient derived from

the relationship between a standard’s (premeasured) reference .

value to the actual measurement value at the frequency points you
specify (up to three frequency points). So, OPEN/ SHORT/LOAD
corrections can be performed at the frequency points you specify
(Refer to Figure 4-13). The three frequency points can be set in the
FREQ!,FREQZ2, and FREQS fields. The standard’s reference values
are set in the REF A, and B fields. Before entering the standard’s
reference values, the measurement function for the standard must



be set in the FUNC field. The standard’s value can be measured
using which is displayed when the cursor is moved to the
FREQ1, FREQZ, or FREQ3 fields.

FREQ1 FREG2 FREQS

| ! |
1 T ;
OPEN/SHORT /LOAD OREN/SHORT /L.O0AD
data OFEN/SHORT /LOAD data
data

20 Hz 1 MHz

Figure 4-13. OPEN/SHGRT/LOAD Correction

Front Panel Operation for the OPEN/SHORT/L.OAD Correction

Perform the following steps to perform the OPEN/ SHORT/LOAD
correction at the frequency points you want to specify.

1. Move the cursor to the FREQI, FREQZ, or FREQS field to
specify the frequency for the OPEN/SHORT/LOAD correction.
The following softkeys will be displayed.

This softkey is used to make the OPEN/SHORT/LOAD
correction data at the FREQ1, FREQ2, or FREQ3 frequency
point valid.

. This softkey is used to make the OPEN/SHORT/LOAD
correction data at the FREQ1, FREQ2, or FREQ3 frequency
point invalid.

This softkey is used to perform an OPEN correction
measurement at the FREQ1, FREQ2, or FREQS3 frequency
points.

This softkey is used to perfom a SHORT correction
measurement at the FREQ1, FREQ2, or FREQ3 frequency
points.

This softkey is used to performn a LOAD correction
measurement at the FREQL, FREQ2, or FREQS frequency
points.

2. Press to show the previous frequency for the
OPEN/SHORT/LOAD correction.

3. Enter the frequency using the numeric entry keys. When pressing
one of the numeric entry keys, the softkey labels are changed to

MEAS SETUP Menu 4-25



4-26 MEAS SETUP NMenu

10.
11.

12.
13.

14.
15.
16.

17.
18.

19.

20.

21.

22.

. Press |

the available units S0 you can use these
softkeys to enter the unit and terminate the entry without hitting

(ENTER). (When (ENTER] is used, the numeric data is entered with
Hz.)

. Connect the test fixture to the UNKNOWN Terminals.

—{OPEN correction—

. Leave the connection contacts open.

Press } . The HP 4284A performs an OPEN correction
measurement at the frequency points you specified. After which,
the QPEN correction measurement data are displayed on the
system message line. :

Move the cursor to the OPEN field.

to perform the OPEN correction calculations for
subsequent measurements at the specified frequency points.

—SHORT correction—

. Move the cursor to-the FREQI, FREQ2, or FREQS3 field at

which you specified the frequency.
Short the connection contacts ogether.t

Press . The HP 4284A will perform a SHORT
correction measurement, and display the SHORT correction data
on the system message line.

Move the cursor to the SHORT field.

Press g to perform the SHORT correction calculations for
subsequent measurements at the specified frequency points.

~LOAD correction—
Prepare the standard for measurement.
Move the cursor to the FUNC field.

Set the measurement function for your standard. (Refer to the
next paragraph (Measurement function for the standard.))

Move the cursor to the REF A field of your specified frequency.

Enter the premeasured value of your standard’s primary
parameter using the numeric entry keys and the unit softkeys.

Move the cursor to the B field on the right side of your set REF
A field.

Enter your standard’s premeasured secondary parameter value
using the numeric entry keys and the unit softkeys.

Move the cursor to the FREQ1, FREQ2 or FREQS3 field at
which you specified the frequency.

Connect the standard to the measurement contacis.



The HP 4284 A will perform a LOAD
correction measurement, and display the LOAD correction data
on the system message line.

24. Move the cursor to the LOAD field.

EE to enable the LOAD correction calculations for
subsequent measurements at the specified frequency points.

Note i The relationship between the CORRECTION page and

% OPEN/SHORT/LOAD cotrection function are as follows.

<CORFECTION: s v RS

®\ FORERNTTT TN CABLE: 1 m
v [SHOAT: oM | MODE - 34 e T —
1LOAD ON - No . ——
............. ! : CORREC
FUNG Cp-D Tron

IFREQL © 1.00000kHz :

| FEF A: 100.000pF  B:  0.00010 LIMIT

| MEA A 100.001pF B! ©.00011 TABLE

oW
<O

IFREGS © 100.000kHz SETUP
| FEF A1 100.0400F
| MEA AT 100.041pF

00014
.00C15

ww
oo

i

|

|

" IFREQ2 : 10.0000kHz i

@/ % AL LO0.020pF M L2001z I LIST

I MEA A 100.021pF D 0.60013

i

i

i

LG40

(D This area is used as follows.

» To perform the OPEN/SHORT/LOAD correction calculations
using either the OPEN/SHORT interpolation correction data or
the OPEN/SHORT /LLOAD correction data at the spot frequency
you specify. This correction data selection depends on the test
frequency.

m To obtain the OPEN/SHORT interpolation correction data.
(@ This area is used as follows.

w To obtain the OPEN/SHORT/LOAD correction data at the spot
frequencies you specify (FREQ1, FREQ2, or FREQ3).

» To make the OPEN/SHORT/LOAD correction data at the spot
frequencies you specify (FREQI, FREQ2, or FREQ3) valid or
invalid.

The correction data used depends on the test frequency as follows.
(For more detail, refer to APPENDIX D.)
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Measurement Function
for the Standard
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Test Frequency Test Frequency

Correction # FREQI1-3 = FREQ1-3
Mod
oce FREQI-3 | FREQ1-3 | FREQI-3 | FREQi-3
OFF | ON OFF ON

OPEN: ON| INTPOL | INTPOL | INTPOL SPOT
SHORT: ONj INTPOL | INTPOL | INTPOL SpPOT

1.OAD: ON X X X SPOT
SPOT: The correction data for the frequency points you
specified is used.
INTPOL: Interpolation correction data is used.
X Correction isn’t performed even if the correction
function is set to ON in the OPEN, SHORT, or
LOAD fields.

When the frequency you specify is equal to a frequency already
specified, the following correction data is used.

w Test Frequency = FREQ1 = FREQ2
Correction data: Data at FREQ1

m Test Frequency = FREQ2 = FREQ3
Correction data: Data at FREQ2

® Test Frequency = FREQ1 = FREQ2 = FREQ3
Correction data: Data at FREQ1

Description

Wher the LOAD correction is performed, the reference
(pre-measured) value of the standard must be entered. The reference
value should be the premeasured value of the following measurement
fanctions.

Cp-D -D R-X

Ly
C-Q  LyeQ 26 (dep)
Ce-G Lp-G Z-¢ {rad)
Ce-Rp Ly-Rp G-B
Cs-D Le-D Y-8 (deg)
Cs-Q L-Q Y-# (rad)
Cs-Rs Ls-Rs

The LOAD correction corrects the errors using the transmission
coefficient derived from the relationship between the standard’s
reference value and the actual raw measurement value. The above
function is used only for calculating the transmission coefficient.



Front Panel Operation for Setting the Standard’s Measurement
Function

Perform the following steps to set the measurement function for the
standard.

1. Move the cursor to the FUNC field. The following softkeys will
displayed.

2. Select and press a softkey to set the measurement funetion. If
the measurement function softkey you want isn’t displayed, press
The following softkeys will be displayed.

3. Select and press a softkey to set the measurement function. If
rement function softkey you want isn’t displayed, press
. The following softkeys will be displayed.

4. Select and press a softkey to set the measurement function. If
the measurement function softkey you want isn’t displayed, press
. The following softkeys will be displayed.

5. Select and press a softkey to set the measurement function. If
th rement function softkey you want isn’t displayed, press
. The following softkeys will be displayed.
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6. Select and press a softkey to set the measurement function. If the
measurement function softkey isn’t displayed, press 1
The following softkeys will be displayed.

7. Select and press a softkey to set the measurement function.
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Single/Multi Correction
Mode Selection Pescription

When the Option 301 (Scanner Interface) is installed, the HP 42844
can store up to 128 sets of OPEN, SHORT, LOAD correction
measurement data, and one LOAD correction reference data for each
of the three test frequencies (FREQL, FREQ2, and FREQ3), and
this correction mode is the MULTY correction mode. {The normal
correction mode is the SINGLE correction mode.}

Note I  When the MULTI correction mode is used, the OPEN/SHORT
ﬁ correction using the interpolation method cannot be performed.
(Only the OPEN/SHORT/LOAD correction at the frequencies you

specify can performed.)

The FREQ1, FREQ2, and FREQ3 frequency points are dependent
on the correction mode (SINGLE, MULTI).

This MODE field allows you to select the single correction mode or
the multi correction mode. For more information about the multi
correction mode, refer to Chapter 3, option 301. scanner interface
operation note.

In the case of the multi correction mode, the channel number for
selecting the correction data is displayed at the CH No. monitor
area.

Front Panel Operation for Setting the Correction Mode to the Multi
Correction Mode

1. Press (CATALOG [SYSTEM), an
SYSTEM CONFIG page.

2. Move the cursor to the SCANNER INTERFACE SETTING feld.

- to make the scanner interface function valid.

4. Press (MEAS SETUP), and
CORRECTION page.

to display the

to return to the

5. Move the cursor to the MODE field. The following softkeys will
be displayed.

to select the multi correction mode. If you want to

set the single correction mode, pres
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-Cable Length Selection

System Menu
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Description

The HP 4284A has two reference planes—to the UNKNOWN
Terminals (0m), and to the end of the HP 16048A/B test leads (1m).
When Option 006 (2m/4m Cable Length Operation) is installed, the
HP 4284A has four reference planes~~to the UNKNOWN Terminals
(Om), to the end of the HP 16048A /B Test Leads {1m), to the end
of the HP 16048D test leads (2m), and to the end of the HP 16048E
test leads (4m). Measurement accuracy is specified at these points.

When you select Om, the four outer conductors of the Hpor, Heour,
Lrot, and Lgyr test leads must be tied together at the UNKNOWN
terminals.

When you select 1m, the four outer conductors of the Hpor, Heur,
LpoT, and Lour test leads must be tied together at the end of the
HP 16048A/B 1m leads.

When you select 2m, the four outer conductors of the test leads must
be tied together at the end of the HP 16048D 2m test leads.

When vou select 4m, the four outer conductors of the Hpot, Heoyr,
LroT, and Loyg test leads must be tied together at the end of the
HP 16048EF 4m test leads.

In other words, the four-terminal pair configuration must

be terminated for the cable length selected. When an

HP 16048A/B/D/E test leads are used, use the furnished terminal
plate at the end of the cable for easy configuration.

Front Panel For Selecting the Cabie Length
Perform the following steps to select the cable length.

1. Move the cursor to the CABLF field. The following softkeys will
be displayed.

2. Select and press a softkey to select the cable length.

The system menu on this page allows you to perform the following
control functions.

= Printer

This function is the same as the functions on the system menu on the
MEAS DISPLAY page. (A description of this function is given in
“System Menu” in Chapter 3.) So only the procedure is given in the
following paragraphs.



Printer Functicn

Perform the following steps to print out the information of the
CORRECTION page using the PRINT DISP mode.

1. Connect the HP 4284A to the printer using an HP-IB cable.

2. Set the printer to the Listen Only mode.

3. Set the Talk Only mode to ON from the SYSTEM CONFIG page.
4

- Press (MEAS SETUP), and
CORRECTION page.

. Move the cursor to the SYS MENU field.

6. Press to print out the display page. The display
page is printed out to the printer as shown in Figure 4-14.

ot

<CORRECTION> SYS MENU
OPEN : oN CABLE : O m
SHORT:  ON MODE : MULTI
LOAD : ON CH Ko.: 0
FUNC : Cp-D

FREQ1 :1.00000kHz

REF A: 100.000pF B: .000000
MEA A: 99.6222pF B: .008178
FREQ2 :2.00000KHz

REF A: 100.000pF B: .000000

MEA A: 99.8350pF B: .003234
FREG2 :1.00000MHz

REF 4: 100.000pF B: .000003

MEA A: 99.9439pF B: .000266

Figure 4-14. CORRECTION Page Example

LIMIT TABLE SETUP
Page

When you press (MEAS SETUP), and | the LIMIT TABLE
SETUP page will be displayed. The LIMIT TABLE SETUP page
allows you to set the HP 4284A’s comparator. The HP 4284A’s
built-in comparator can sort devices into a maximum of ten bins
(BIN 1 to BIN 9 and one OUT OF BINS) using a maximum of nine
pairs of primary limits and one pair of secondary parameter limits.
Also, devices whose primary parameter is within limits, but whose
secondary parameter measurement result not within limits, can be
sorted into an AUXiliary BIN. The comparator function is especially
useful when using the HP 4284A with a component handler {(handler
interface option is installed). These limit settings for bin sorting are
only set on this LIMIT TABLE SETUP page.

m Measurement Function {FUNC)
» Comparator Function’s Limit Mode { MODE)
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® Nominal Value for tolerance mode (NOMINAL)
® Auxiliary bin ON/OFF (AUX)

w Comparator Function ON/OFF (COMP)

# Low Limit Value of each bin (LOW)

w High Limit Value of each bin (HIGH)

Each function is described in the following paragraphs.

The available fields and the softkeys which correspond to the fields
on this page are shown in Figure 4-15 and Figure 4-16.



— T — MEAS
[<LIMIT TABLE SETUP> | [ _SvS MENU | .
FONC ] Cp-D [ NOM ([ 100.000 pF ] SHIWP
MODE 1| % AUX:[OFE | COMP: [ ON
BIN LOW HIGH CORREC
1 [-C010% | | +0.010 % | TION
2 [-0020% | [~ 0.020% |
3 [F0030% | [f0.030 % ] LIMIT
4 [~ 0040 % | [ f0040 % | TABLE
5 [-0.050 % [+ 0.050 % |
6 [-0060% | [+0.060 % | 1sT
7 [ -~0070 % ] [0 070 % | SETQP
8 [-008% | [£0.08 % |
9 [FUD0SU % 1 [£0.000 %
2nd  [+.0000C0C I LT 000005 ]
i o Field

L0040

Figure 4-13. Available Fields on the LIMIT TABLE SETUP Page
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<L.IMIT TABLE SETUP> — mEas DISP

LIST SWEEP - ;.%
- puses CLEAR TABLE YES — more 2/ -
NO I
o STORE s CANCEL |
H i
o
i
=
L. |
e MOTR L2 s
i
FUNG: —r SWAP PARAM NoM:  itmeric Erery] 5 K
i l: n ¥
Ly
13
S nore 172  ewe - more 212
T (more 2/2) tmore :.fzr—‘
h
MODE: %70l AUX: o COMP : o
ABS TOL o OFF
[ SEO MODE
£ L
LOW; —£ CLEAR LINE HIGH: -‘E CLEAR LINE
{Numerie Entry} o ® {humeric Entryl] » p_—
: " ; L
u m B
) o E'
wore 1f2 wmel more 2/2 more 1/2 wwme - nore 2/2
A tmore zi2) (more 1!2)_( z {mere 272} {more :12)“
i

BIN Mo,
BIN COUNT

SYS MENU: ~—r LOAD —-——E CANGEL

—_

E PRINT DISP

LI004014

Figure 4-16. Avaiiable Softkeys on the LIMIT TABLE SETUP Page

Swap Parameter
Function

4-36 MEAS SETUP Menu

Description

The swap parameter function s used to swap the primary parameter
for the secondary parameter in the FUNC field. For example, when

the measurement function is C,-D, the swap parameter function sets
the measurement function to D-C;,. (Refer to Figure 4-17) Then the
comparison lmits for D are a maximum of nine pairs of comparison

limits, and the comparison limits for C;, are now one pair.



Limit Mode for
Comparator

Primary Secondary Primary Secondary
Parameter Parameter Parameter Paramefer

Q Swap Parameter

° —_—

Cp

L.

A A

Figure 4-17. Swap Parameter Function

Front Panel Operation for Swapping the Primary Parameter for the
Secondary Parameter

Perform the following steps to swap the primary parameter for the
secondary paramefter.

1. Move the cursor to the FUNC field. The following softkey will be
displayed.

to swap the primary parameter for the
secondary parameter.

3. Press again to return the measurement function to
the previous combination.

Description

There are two methods for specifying primary parameter limits, as
follows. (Refer to Figure 4-18)

m Tolerance Mode The tolerance mode specifies comparison limits by
the deviation from the specified nominal value. {The nominal value
is specified at NOM field.) There are two methods used to specify
the tolerance mode limits, the ratio in percent and by parameter
value.

® Sequential Mode The sequential mode specifies comparison limits
as the absolute measurement value. The limits must be set in order
from the smallest value to the largest value.
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Sequential Moge

0Ll HL HZ M3
o 1 L
T T i 1
BIN 1 e—e
BIN 2 e
BIN 3 & .
[
L.
atal
L]
Q

¢ Lover limit of BINN
: Higher limit of BINn

: Includes the point
. Excludes the peoint

Telerance Mode

Nominal
Valie
o L3 i2 EN:LFH?. HZ 3
1} | ) L L
: .

BIN 1 s

BIN 2 —o o=

BINS o o | S
Ve o

004016

Figure 4-18. Tolerance Mode and Sequential Mode

Note

]  The limit values for tolerance mode sorting must be placed in the
.# order of the narrower limits to the wider limits. If BIN 1 has the

widest limits, all of the DUTs will be sorted into BIN 1.

In tolerance mode sorting, the lower limit doesn’t have to be less
than the nominal value, and the upper limit doesn’t have to be
greater than the nominal value. As you can see in the following
Hlustration, there can be openings and there can be duplications.

BIN
BIN
BIN
BIN
BIN
BIN
ouT

LT

Nominal Value

o3 L1 M1 L2 L3 Mz H3 L& A5 16 L4 HB H4
T wamra T —
3 e L
& R : % ;_5“”
OF BING —b 0o S S S [

Front Panel Operation for Setting the Limit Mode for the Comparator

Perform the following steps to set the limit mode for the comparator.

1. Move the cursor to the MODE field. Then the following softkeys
will be displayed.
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Nominal Value for
Tolerance Mode

This softkey is used to set the limit mode to the tolerance mode
(the ratio in percent).

This softkey is used to set the limit mode to the tolerance mode
{parameter value).

‘This softkey is used to set the limit mode to the sequential
mode.

2. Select and set the limit mode using the softkeys.

Description

When the tolerance mode is used as 2 limit mode for the primary
parameter, the nominal value must be set. The nominal value can
be set within the range of the following measurement range of the
primary parameter.

Primary Parameter and Display Range

Parameter Bange
IZi, R, X 10.01 mQ to 99.9999 MQ
[Y}, G, B | 0.01nS to 99.9999 8§
0.01 fF to0 9.99999 F
0.01 nH to 99.9999 kH
0.006601 to 9.99999
0.01 to 99999.9
-—-180.000 ® to 180.000 °

> O U0

When the limit mode for the primary parameter is the sequential
mode, the nominal value can be set, but this has no meaning in the
sequential mode.

Front Panel Operation for Setting the Nominal Vaiue
Perform the following steps to set the nominal value.

1. Move the cursor to the NOM field.

2. Enter the nominal value using the numeric entry keys. When the
numeric data is entered, the suffix softkeys

can be used instead of (ENTER )
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Comparator Function
ON/OFF
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Description

The HP 4284A’s built-in comparator can sort devices into a
maximum of ten bins (BIN 1 to BIN 9 and the OUT OF BINS bin)
using a maximum of nine pairs of primary limits and one pair of
secondary parameter limits. Also, a device whose primary parameter
is within limits, but whose secondary parameter measurement result
is not within limits can be sorted into the AUXiliary BIN. The
comparator function is especially usefu! when using the HP 4284A
with a component handler (handler interface option is installed).

Front Panei Operation for Setting the Comparator Function to ON or
OFF

Perform the following steps to set the comparator function to ON or
OFF.

1. Move the cursor to the COMP field. The following softkeys will
be displayed.

2. Use the softkeys to set the comparator function to ON or OFF.



Auxliary Bin ON/OFF
Description

When the secondary parameters affect the sorting results, the limits
for the secondary parameter can be set in 2nd LOW/HIGH fields.
So there are three patterns for the sorting area of the secondary

parameter.
= When the secondary parameter limits are not specified on the
LIMIT TABLE SETUP page.
Devices will be sorted according to primary parameter comparison
results.
Secondary
Parameter
T T
ou BIN ou
OF 1 Sortin oF
BINS 9 Bms
Lower Higher Primary
caowre Limit Limit Parameter

® When the secondary parameter Hmits are set and AUX BIN are set
to OFF.

Only devices with secondary limits are sorted by the primary
parameter result. Devices not within the secondary parameter
limits are sorted OUT OF BINS even if the device’s primary
parameter is within limits.

Secondary
Parameter
ouT OF
Higher BINS
Limit OLiT SN OLiT
OF Sorting o
Lower | BINS ‘ BINS
Limit L OUT OF
BINS
Lower Higher Primary
. Limit Limit Parameter
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a When the secondary parameter limits are set and AUX BIN are set
to ON.

Devices whose primary parameter is not within limits are sorted
OUT OF BINS. Devices whose primary parameter is within limits,
but whose secondary parameter is out of limits are sorted into the

AUX BIN.

Secondary
Parameter
ALK
BINS
Higher
Limit ouT ouT
oF igjﬁng oF
Lower | BINS BINS
Limit ALX
BINS
Lower Higher Primary
oy Limit Limit Parameter

When only the lower limit of the secondary parameter is set and the
ATUX BIN are set to ON, the devices whose primary parameter is
within limits, but whose secondary parameter is equal to or below
the lower limit are sorted into the AUX BIN. Also when only the
higher limit of the secondary parameter is set and the AUX BIN are
set to ON, the devices whose primary paramter is within limits, but
whose secondary parameter is equal or above the higher limit are
sorted into the AUX BIN. (See below.)

Secondary Secondary
Parameter Parameter
AUX
BINS
aN Higher | .
our | Seting | oy Limit 1 oUT ouT
OF CF OF BiN OF
Lower | BING BING 8INS | Sorting | BINS
Limit AUX
BiNG
Lower Higher Primary Lower Higher Primary
Lopeez Limit Limit Parameter Limit Limit Parameter

The AUX field allows you to set the AUX BIN to ON or OFF.

Front Panel Operation for Setting the AUX BIN to ON or OFF
Perform the following steps to set the AUX BIN to ON or OFF.

1. Move the cursor to the AUX field. The following softkeys will be
displayed. :



2. Select and jn‘ess a softkey to set AUX BIN to ON or OFF.

Low/High Limits
Description

The HP 4284A’s built-in comparator can sort devices into a
maximum of ten bins (BIN 1 to BIN 9, and OUT OF BINS) using
a maximum of nine pairs of primary parameter limits and one pair
of secondary parameter limits. These primary parameter low /high
limits can be set in the BIN I to BIN 9 LOW/HIGH fields, and
the secondary parameter low/high limits can be set in the 2nd
LOW/HIGH fields.

Note i Do NOT enter a value which is lower than the LOW limit into the
ﬁ HIGH limit in the tolerance sorting mode. If you do, the warning
message Warning, Improper high/low limits will be displayed (this
isn’t an error), and the HP 4284A will not sort a DUT into the BINs
you specify.

The limit values for sequential mode sorting can be set without
setting the lower/higher limits of BIN1. For example,

w BIN 1: Low Limit (L1) only
BIN 2: High Limit (H2)
BIN 3: High Limit (H3)

LZ H2 H3
BIN 1
BIN 2 R
BIN 3 O
QUT OF BINS —w Ormorae
Hmatez
m BIN 1: High Limit (H1) only
BIN 2: High Limit (H2)
BIN 3: High Limit (H3)
H1 Hz H3
BIN 1 e
BIN 2 I
BIN 3 O @
OUT OF BINS O

e lvead
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s BIN 2: High Limit (H2)

BIN 3: High Limit (H3)

H2 M3
N 2 L]
BIN 3 O—rth
OUT COF BINS o S—

19004024

Front Panel Operation for Setling the Low/High Limits

Perform the foliowing steps to set the bin sorting limits.

1.

Set the measurement function for the comparator function,
the nominal value, and the the limit mode for the primary
parameter.

. Move the cursor to the SYS MENU field, and perform the clear

table function.

. Move the cursor to the BIN 1 LOW field. When you use the

tolerance mode, perform steps 4 through 7. When you use the
sequential mode, perform steps 8 through 12.

—Tolerance Mode is used—

. Enter the limit value of the BIN 1 at BIN 1 LOW field using

the numeric entry keys. When one of the numeric entry keys
is pressed, the suffix softkeys (p : ;
available, and so you can use these softkeys to enter the unit and
terminate the entry without hitting (ENTER). When the limit
value of BIN 1 is entered in the BIN 1 LOW field, the BIN 1 low
limit becomes ~ (absolute input value), and the BIN 1 high limit
becomes + (absolute input value).

. The cursor will be automatically moved to the BIN 2 LOW field.

Repeat step 4 until the limits of the BIN 9 is entered. After that,
the cursor will be moved to the 2nd LOW field.

. Enter the low limit value of the secondary parameter. After that,

the cursor will be antomatically moved to the 2nd HIGH field.

. Enter the high limit value of the secondary parameter. Then the:

entry example using the tolerance mode is shown in Figure 4-16.

—Segquential Mode is used—

. Enter the low limit of the BIN 1 using the numeric entry keys.

1ty keys is pressed, the suffix
M) are available, so you can use

soft-keys (p




System Menu

these softkeys to enter the unit and terminate the entry without
hitting (ENTER).

9. The cursor will be automatically moved to the BIN 1 HIGH field
after entering the low limit of the BIN 1. Enter the high limit of
the BIN 1.

10. The cursor wili be automatically moved to the BIN 2 HIGH
field. Because the BIN 2 low limit value is as same as the BIN 1
high limit value. Enter the high limit of the BIN 2.

11. Repeat step 5 until the BIN 9 limits are entered. After entering
the BIN 9 high Limit, the cursor will be automatically moved to
the 2nd LOW field. Enter the low Lmit value of the secondary
parameter,

12. The cursor will be automatically moved to the 2nd HIGH field.
Enter the high limit value of the secondary parameter. The entry
example using the sequential mode is shown below.

<[ IMIT TABLE SETUP> SYS MENU :é?ip

FUNC Co-0 NOM  © 100.000 pF

MCODE & SEQ AUX: ON COMP:  ON

BIN LOW HIGH CORREC
1 +100 . 000pF +110 . G00pF TION
P +120 . C00pF
3 +130 . 000pF LIMIT
4 +140 . CO0pF TABLE
5 +150 . 000pF
& +160 . 000pF
7 +170.000pF ;éiga
8 +18C.000pF ’
9 +190 . 0C0pF

2nd 4 0.000 + (.0058

Figure 4-19. Limit Table Using the Sequential Mode

The system menu on this page allows you to perform the following
control functions.

m Load/Store
m Clear Table
% Printer

These functions, except for the clear tabie function, are the same
as the functions in the system menu on the MEAS DISPLAY
page. (A description of each function is given in “System Menu”
in Chapter 3.) So, in the case of the clear table function, the
description and procedure are given, and in the case of the other

functions, only the procedure is given.
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Load/Store Function

Perform the following steps on the LIMIT TABLE SETUP page to
Load/Store the control settings to the internal non-volatile memory
or to the external memory card.

1. Set all controls.

2. Move the cursor to the SY.S MENU field on the LIMIT TABLE
SETUP page.

3. Insert the memory card to the MEMORY card slot, if you are
using a memory card.

when you want to use the store function. The
er record number to STORE will be displayed on the
system message line.

when you want to use the load function. The message
Enter record number to LOAD will be displayed on the system
message line.

5. Enter the record number using the numeric entry keys and
to store the current control settings, or load the control settings.
Clear Table Function

This function allows you to clear all of the limit values. So, when vou
change the limit mode, this function must be used.

Perform the following steps to clear all of bin sorting limits on the
LIMIT TABLE SETUP page.

1. Move the cursor to the SYS MENU field.

. The message Clearing table, Are you
su;re'? will be dJspIayed and the following softkeys will be
displayed.

to clear all of the bin sorting limits.



Printer Function

Perform the following steps to print out the display page using the
PRINT DISP mode.

1. Connect the HP 4284A to the printer using the HP-IB cable.
2. Set the printer to the Listen Only mode.

3. Set the talk only mode to ON on the SYSTEM CONFIG page.
4

TABLE SETUP page.

Move the cursor to the SY5 MENT field.
6. Press mo

o

7. Press The display page is printed out to the printer
as shown in Figure 4-20.

<LIMIT TABLE SETUP> SYS MENU
FUNC: Cp-D NOM: 100.000pF
MODE: Y% AUX: ON COMP: ON
BIN LOW HIGH

i - 0.001 Y% + 0.001 %

2 - 0.002 Y% + 0.002 Y

3 - 0.005 % + 0.005 %

4 - 0.010 Y + 0.010 ¥

5 - 0.020 Y% + 0.020 Y%

6 - 0.050 Y + 0.050 %

7 - 0.100 Y + 0.100 ¥

8 -~ 0.200 % + 0.200 Y%

g - 0.500 % + 0.500 Y
2nd +.000000 +.000010

Figure 4-20. LIMIT TABLE SETUP Page Example
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LIST SWEEP SETUP
Page
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When you press and the LIST SWEEP
SETUP page will be displayed. The HP 4284A has a list sweep

measurement function which permits up to ten test frequencies,
oscillator levels, or DC bias points to be automatically measured. On
the LIST SWEEP SETUP page, the following control settings of the
list sweep measurement can be set. (Each field in parenthesis is used
when that control is set.)

w Sweep Mode (MODE)

m Sweep Parameter Selection (FREQ[Hz], LEVEL[V], LEVEL[4],
BIAS[V], or BIAS{A])

m Sweep Point Settings (sweep point)
® Limit Parameter Selection (LMT)
w Low/High Limit Values (LOW, HIGH)

There are following fields on this page: <LIST SWEEP SETUP>,
MODE, FREQ [Hz] (LEVEL [V], LEVEL [A], BIAS [V], or BIAS
[A]), LMT, LOW/HIGH, SYS MENU, and sweep points.

These functions are described in the following paragraphs.

The available fields and softkeys which corresponded to the fields on
this page are shown in Figure 4-21 and Figure 4-22.



!

MEAS

<LIST SWEFP SETULP> SYS MENU | SETUP
MCDE
FREQ (2] LM LOW HIGH
[1.00000k] A | [123.456p] [12z 567p | i?iigc
[2.00000k] | A | [123.456p] [124.567p ]
[5-00000k] | A | [123.458p] [124.5670 | CIMIT
[10.0000k | [ A | [123.456p | [124.5675 TAéiE
[20.0000k| [ A | (123 4%p| [12Z2. 5670
500000k | A 123 456p 124 5670 ]

100 000k | [ A | 123 4560 124 . 567p | LIST
(200000« | A | [12374%6p| [124.56/p| SETWP
[500. 000k [ A | [123.456p [124.567p |
[1.00000M] [ A | [I23.456p | (124 56/p

Field

Figure 4-21. Available Fields on the LIST SWEEP SETUP Page
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<LIST SHWEEF SETUPR> MEAS SETLP SYS MENU @ oo L0MD CANCRI PRINT DISF
NT COWECTION
b LIMIT TABLE t
R LIST SETL [
L [ GLEAR TABLE o~ VES nore 242
o B
s |
e — '
b morg 142 3
MODE: — SEe
E STER
{Sweep Parametor) e FREQ (2] LMT: — L1MT7 DATA A
Lee V] b LIMIT DATA B
LEVEL [A] - OFF
B1as [v]
BlAS [A)
{Swaep Polnts) ?m LI mw;—t DELETE LINE HIGH: _E)a_m LeE
e inumeric Entryl : -: iNumer i En:ry}—;:i E:
Nl EALry) muwe Hz o . itu b
kez - i [
e mor 12 sl org 22

T

Tone T, e more 27
fRIAS(VIAEVEL (VI ]
[Numerie ECLry] e

T

[BIAS(AY AEVEL (A)]
iNmeric Entry] —— A

b oma
l«A
{

L1004027

Figure 4-22. Available Softkeys on the LIST SWEEP SETUP Page

Sweep Mode
Description

The HP 4284A has a List Sweep measurement function whick
permits up to 10 test frequencies, oscillator levels, or DC bias points
to be automatically measured. There are two sweep modes for the
list sweep measurements: sequential (SEQ) mode and step (STEP)
mode. In the case of the sequential mode, when the HP 42844 is
triggered once, the device is automatically measured at all sweep
points. In the case of the step mode, the sweep point is incremented
each time the HP 4284A is triggered.
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Note

List Sweep Parameter

Sweep

Sweep
Parameter )

Parametler

F”“__J-—-——u
— .__I—_J
Time Y T Time
H
Trigger Trigger Trigger

SEQ mode STER mode

Trigger

L1C0eG28

Figure 4-23. SEQ mode and STEP mode

When two or more sweep points are the same, and are adjacent the
HP 4284 A measures the device once, and then the measurement
result is compared to limits set for each sweep point.

Front Panel Operation for Setting the List Sweep Measurement Mode

Perform the following steps to set the list sweep measurement mode
to the sequential mode, or to the step mode.

1. Move the cursor to the MODE field. The following softkeys will
be displayed.

2. Select and press a softkey to set the list sweep measurement mode.

Description

The sweep point parameter for the list sweep measurement can be set
to the test frequency, oscillator level, and DC bias. This field allows
you to set the parameter of the list sweep measurement.

Front Panel Operation for Setting the List Sweep Parameter

Perform the following steps to set the list sweep parameter.

1. Move the cursor to the FREQ [Hz] (LEVEL [V], LEVEL [A],
BIAS [V], or BIAS [A]) field. The following softkeys will be
displayed.
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Note '#

Note

Note i
v
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2. Select and press a softkey to set the list sweep measurement sweep
parameter.

Uescription

The list sweep function permits entry of up to 10 points and
measurement limits. Figure 4-24 shows the available fields for setting
the sweep points, the limit parameter, and the high/low limit values.

—_ MEAS
<LIST SWEEP SETUR> SYS MENU SETUR
MODE :  SEQ
FREGIHZ) LMT : LOwW o HIGH 3 CORBEC
TION
J !
i ]
] ¥
LIST
i SETUR
: L j |

: Field

Figure 4-24. List Sweep Settings

When only the low limits of the sweep points are set, the devices
whose selected parameter’s data are equal, or are above the low
limits are sorted as IN. When only the high limits of the sweep points
are set, the devices whose selected parameter’s data are equal, or are
below the high limits are sorted as IN.

The comparison results are always IN when the paramter selection
for the limit function is performed, but the low/high limit values
aren’t entered. :

The comparison results is always LOW under the following
conditions (which are equal to the condition at <STATUS> # 0 in
the data format.)

# Analog Bridge is unbalanced.
m A/D converter isn’t working.
w Signal source is overloaded.
m ALC is unable to regulate.




Note

Do NOT enter a value which is lower than the LOW limit into the
HIGH limit. If you do, the warning message Warning, Improper
high/low limits will be displayed (this isn’t an error). The
comparison resulis are as follows.

a Measurement results < LOW limit

Result: LOW
® Measurement results > LOW limit

Result: HIGH

Front Pane! Operation for Setting the Sweep Points

Perform the following steps to set the sweep points and measurement

fimits.

1. Move the cursor to the sweep parameter field and set the sweep
parameter.

2. Move the cursor to the sweep point field.

3. Enter the sweep point using the numeric entry keys. When the
one of the numeric entry keys is pressed, the unit softkeys

and K) are available, so you can use these softkeys to enter the
unit and terminate the entry without hitting (ENTER).

4. The cursor will move automatically to the LMT field after you
enter a sweep point. The following softkeys will be displayed.

This softkey is used to set the limit parameter to the primary
parameter of the measurement function. When this softkey is
pressed, the cursor will automatically move to the LOW field.

This softkey is used to set the limit parameter to the secondary
parameter of the measurement function. When this softkey is
pressed, the cursor will move automatically to the LOW field.

This softkey is used to set the list sweep measurement’s limit
function to OFF for the sweep point. When this softkey is
pressed, the cursor will move automatically to the next sweep
point field.

5. Press the softkey to set the limit parameter.

6. The cursor will move automatically to the LOW field. (If
you pressed in the previous step, the cursor will move

automatically to the next sweep point field.) Enter the low limit
value.

7. The cursor will move automatically to the HIGH field. Enter the
high limit value using the numeric entry keys. After entering the
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high limit value, the cursor will move antomatically to the next
sweep point field. Repeat steps 3 through 7.

The system menu on this page allows you to perform the foliowing
control functions.

e Load/Store
a Clear Table
a Printer

These functions, except for the clear table function, are the same

as the functions in the system menu on the MEAS DISPLAY

page. (A description of each function is given in “System Menu” in
Chapter 3 on page 3-19.) So in the case of the clear table function,
the description and procedure are given, and in the case of the other
functions, only the procedure is given.

Load/Store Function

Perform the following steps on the LIST SWEEP SETUP page to
Load/Store the control settings from/to internal non-volatile memory
or an external memory card.

1. Set all controls.

2. Move the cursor to the SYS MENU field on the LIST SWEEP
SETUP page.

3. If you are using a memory card insert the memory card to the
MEMORY card slot.

when you want to use the store function. The
message Enter record number to STURE will be displayed or the
systemn message line.

when you want to use the load function. The message
Enter record number to LOAD will be displayed on the system
message line.

5. Enter the record number using the numeric entry keys and
to Load/Store the current control settings.

Clear Table Function

This function allows you to clear all of the list sweep points and
limits. When you change from the curreat sweep parameter to the
other sweep parameter, this function must be used.

Perform the following steps to set only all of the operations on the
LIST SWEEP SETUP page to the power on default settings.

1. Move the CURSOR to the SYS MENT field.

2. Press |
you sure? w

displayed.

Then the message Clearing table, Are
e displayed, and the following softkeys will be




to clear all of the list sweep points and limits.

Printer Function

Perform the following steps to print out the display page using the
PRINT DISP mode.

1.

Connect the HP 4284A to the printer using an HP-IB cable.

2. Set the printer to the Listen Only mode.
3.
4. Press and

Set the talk only mode to ON on the SYSTEM CONFIG page.
o display the LIST SWEEP

SETUP page.

5. Move the cursor to the SYS MENU field.

- Press

Press

. The display page is printed out to the printer
igure 4-25.

<LIST SWEEP SETUP> SYS MENU
MODE : SEQ

FREQ[Hz] LMT LOW HIGH
1.00000k A 100.000p 100.030p
2.00000k A 100.000p 100.030p
5.00000k A 100.000p 100.030p
10.0000k A 100.000p 100.030p
20.0000k 4 100.000p 100.030p
50.00008 4 100.000p 100.030p
100.000k 4 100.000p 100.030p
200.000k & 100.000p 100.030p
500.000k A 100.000p 100.030p
1.00000M A 100.000p - 100.030p

Figure 4-25. LIST SWEEP SETUP Page Exampie
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Catalog/System Configuration

Introduction

CATALOG Page

This chapter provides information on the function of each page of
(cATALOG/sYSTEM). The following three pages can be called from
(CATALOG/SYSTEM).

s CATALOG
n SYSTEM CONFIG
wm SELF TEST

This chapter describes the functions on each page in the order of the
preceding list of display pages.

When you press (CATALOG/SYSTEM), the CATALOG page will be
displayed. On this CATALOG page, the catalog of the HP 4284A’s
internal memory (EEPROM) or the external memory card which is
inserted into the front panel MEMORY card slot, and the following
control functions can be set from this page. (The field in parenthesis
is used to set the control function.)

w System Menu (SYS MENU)

There are two fields on this page: <CATALOG> and SYS MENU
fields.

The available fields and the softkeys which corresponded to each field
on this page are shown in Fignre 5-1 and Figure 5-2.

Catalog/System Configuration 5-1




Memory S?atusj
1 :Record stored |
0 :No record E <CATALOG> | TSvs MENU | Eg?m
X Record stored || MEDIA: CARD:
HP 4Z85A data No. S COMMENT
SYSTEM
o 1 - )
/ 1J 1 Cp~D Measurements (1kHz} CONFIG
11 1
iz 1 Cevice A
13 G
Catalog of 14 0O
the memory 15 X <Data for 42854>
16 G SELF
; 1700 TEST
| 18 o]
\ 18 Q
I— =1e
. e
................................. : Monitor
KV
Figure 5-1. Available Fields on the CATALOG Page
<CATALOG> CATALOG SYS MENU: —T—LoAD . CANCEL - PRINT DISP
SYSTEM CONFI1G L -
SELE TEST = — PURGE -~ CANCEL
F— CAT INT
pomme CAT CARD E
[~ STORE «-p— CANCEL
:——_t-—- - mere 212 —-—
b more 1/2 1
| LIGOS002

Figure 5-2, Available Softkeys on the CATALOG Page
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System Menu

The system menu on this page allows you to perform the following
functions.

m Load/Store

m Media Specifying
w Printer

a Purge

The load/store function is the same as the functions displayed on the
system menu of the MEAS DISPLAY page. And the prizter function
is the same as the function of
the MEAS DISPLAY page. (The description of each function is
given in “System Menu” in Chapter 3.) So in the case of the MEDIA
SPECIFYING and the PURGE functions, the description and setting
procedures are described in the following paragraphs, only the
procedure is described for the other functions.

Media Specifying

On the CATALOG page, the catalog of the HP 4284A’s internal
memory (EEPROM) or the external memory card which are inserted
into the MEMORY card slot on the front panel are displayed, with
memory status (records stored or no record in the memory) and the
comments (displayed on the comment line) for each settings.

To specify the media of memory to be displayed the catalog,
can be used.

Perform the following steps to specify the media of memory.

1. Move the cursor to the SY,S MENU field using the CURSOR
arrow keys. The following softkeys will be displayed in the softkey
label area.

+ Select the memory media, usin

Load/Store Function

Perform the following steps to store the current control settings to
the internal non-volatile memory or to the external memory card, or
to load the control settings from the internal non-volatile memory or
from the external memory card.

1. Set all controls.
2. Move the cursor to the SYS MENU field on the CATALOG page.

3. Insert the memory card into the MEMORY card slot, if you are
going to store or load the settings to or from a memory card.
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4. Press STORE: when you want to use the STORE function. The
message Enter record number to STORE will be displayed on the
system message line.

Press LOAD. when you want to use the LOAD function. The
message Enter record number to LOAD will be displaved on the
system message line.

5. Use the numeric entry keys and to enter the record
number at which the current control settings will be STORED to
or LOADED from.

Printer Function

Perform the following steps to print out the displayed page using the
- PRINT DISP mode.

1. Connect the HP 4284A to the printer using an HP-IB cable.

2. Set the printer to the Listen Only mode.

3. Set the Talk Ounly mode to ON from the SYSTEM CONFIG page.
4. Press (CATALOG/SYSTEM) to display the CATALOG page.
5
6
7

. Move the cursor to the SYS MENTU field.

o print out the displayed page. The displayed
t as shown in Figure 5-3.

<CATALOG> SYS MENU
MEDIA : CARD

No. 5 COMMENT

10 470pF Ceramic Capacitor

11
12
13
14

1
1
1 Magnetic Head test
1
0
15 0
v
0
0
0

9140~-401

i85
i7
18
19

Figure 5-3. CATALOG Page Example
Purge Function

Perform the following steps to purge the control settings from the
internal non-volatile memory or from the external memory card.

1. Move the cursor to the SYS MENU field on the CATALOG page.
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2. Insert the memory card into the MEMORY card slot, if you are
going to purge the settings from a memory card.

The message Enter record number
e displayed on the system message line.

4. Use the numeric entry keys and to enter the record
number at which the control settings will be PURGED.

SYSTEM CONFIG When you press (CATALOG/SYSTEM) and ”

page SYSTEM CONFIG page will be displayed. On t
CONFIG page, the status of HP-IB interface and the options are
displayed, and the following control functions can be set from this
page. (The field in parenthesis is used to set the control function.)

» Beeper function ON/OFF (BEEPER)

s HP-IB address (HP-IB ADDRESS)

a HP-IB talk only mode ON/OFF (TALK ONLY)

= Handler Interface (Option 201 or 202) ON/OFF (HANDLER I/F)
w Scanner Interface (Option 301) ON/OFF (SCANNER I/F)

m System Menu (SYS MENU)

So there are seven fields on this page: <SYSTEM CONFIG>,
BEEPFER, HP-IB ADDRESS, TALK ONLY, HANDLER I/F,
SCANNER I/F, and SYS MENU fields.

Each control function is described in the following paragraphs.

This page also the following information as a monitor. These
conditions is set depending on the status of the options installed in
the instrument.

m HP-IB interface installed /not installed (HP-IB I/F)

m Power Amplifier (Option 001) installed /not installed (POWER
AMP (#001))

= Bias current interface (Option 002) installed /not installed (I BIAS
I/F (#002))

m 2m/4m cable operation (Option 006) installed /not installed
(2m/4m CABLE (#006))

m Handler Interface (Option 201 or 202) installed /not installed
(HANDLER I/F (#201 or #202))

m Scanner Interface (Option 301) installed /not installed (SCANNER
I/F (#301))

The available fields and the softkeys which correspond to each field
on this page are shown in Figure 5-4 and Figure 5-5.
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vy T ! Py n CATA-
<SYSTEM CONFIG> | 3YS MENU oo
BEEPER LON
HP-18 1/F D INSTALLED SYSTEM
HP~18 ADDRESS 17 CONF1G
TALK ONLY L OFF :
POWER AMP (#001) : INSTALLED
I BIAS I/F  (#002):] INSTALLED
2m/4m CABLE  (#006): INSTALLED: SELFE
HANDLER I/F  (#201):1 INSTALLED TEST
11 ON
SCANNER I/F  {#301): INSTALLED
1 ON ]
| Field
'''''''''''''''''''''''''''''''''''''''''''''''''' Monitor

LH05003

Figure 5-4. Available Fields on the SYSTEM CONFIG Page
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<SYSTEM CONFIG>———£

BEEPER: o
—E oFF

i

HP-1B ADDRESS: [Numeric Data only]

TALK ONLY: o
E OFF

i

r

L
HANDLER /F: - 0N
E oFF
SCANNER I/F:— ON

=

CATALOG SYS MENU :wwme PRINT DISP
SYSTEM CONFIG '—

r
SELF TEST E:

L005004

Figure 5-5.

Beeper Function
ON/OFF

Available Softkeys on the SYSTEM CONFIG Page

Description

The HP 4284A has a beeper which it beeps if any of the following
conditions occur.

m ADCERR is displayed.

m An error has occurred.

® Warning message is displayed.

m Correction data measurement at 48 preset frequencies is completed.
m Comparison judgment Result is out of bin.

m Failed sweep comparison judgment.

m Key lock ON/OFF is switched.

How to Set the Beeper to ON or OFF
Perform the following steps to set the beeper function to ON or OFF.

1. Move the cursor to the BEEPER field on the SYSTEM CONFIG
page. The following softkeys will be displayed in the softkey label
area. .
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2. Use the softkeys to set the beeper function to the ON or OFF.

HP-IB Setting
Description

All HP 4284As except those with Option 109 Delete HP-IB Interface
are equipped with an HP-IB interface so they can be controlled via
the HP-IB bus. The HP 4284A can be linked to other instruments
and computers to form an automated measurement system. The
status of the HP-IB interface installed /not installed is monitored on
this SYSTEM CONFIG page (HP-IB I/F).

The HP-IB address and the Talk Only mode can be set on this page.

How to Set the HP-IB Address
Perform the following steps to set HP-IB address.

1. Move the cursor to the HP-IB ADDRESS field on the SYSTEM
CONFIG page.

2. Enter the HP-IB address using the numeric entry keys, and press

@,

How to Set the Talk Only Mode

Perform the following steps to set the HP 4284A to the Talk Only
mode (ON). To set the HP 4284A to the addressable mode, perform
the following steps to set the Talk Only mode to OFF.

1. Move the cursor to the TALK ONLY field on the SYSTEM
CONFIG page. The following softkeys will be displayed in the
softkey label area.

2. Use the softkeys to set the Talk Only mode to ON (Talk only), or
to OFF {addressable).

Handler interface
Setting  Description
When the HP 4284A is equipped with an Option 201 or 202 Handler
Interface, the 36-pin Amphenol connector on the rear panel is used
to interface between the HP 4284A and the handler to pass control

input/output signals and the comparator function bin judgment
results. Refer to the HP 4284A Option 201 or 202 Operation Note.
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The status of the handler interface installed /not installed is
.monitored on this SYSTEM CONFIG page (HANDLER I/F (#201
or #202)).

How to Set the Handier Interface (o ON or OFF

When the handler interface is set to ON, the handler interface signals
through the interface connector are enabled. Perform the following
steps to set the handler interface signal input/output to ON or OFF.

1. Move the cursor to the HANDLER I/F (#201) field (or the
HANDLER I/F (#202) field) on the SYSTEM CONFIG page.
The following softkeys will be displayed in the softkey label area.

2. Use the softkeys to set the handler interface function to ON or
OFF.

Scanner Interface
Setting  Description

When the HP 4284A is equipped with the Option 301 Scanner
Interface, the multi channel correction function can be used. The
14-pin Amphenol connector on the rear panel is used to interface
between the HP 4284A and the scanner to pass control output signals
and channel selection signals for multi channel correction. Refer to
the HP 4284A Option 301 Operation Note.

The status of the scanner interface installed /not installed is
monitored on this SYSTEM CONFIG page (SCANNER I/F

(#301)).

How to Set the Scanner Interface to ON or OFF

When the scanner interface is set to ON, the scanner interface signals
through the interface connector are enabled. Perform the following
steps to set the handler interface to ON or OFF.

Note I  To set the correction mode to MULTI, this procedure must be
ﬁ performed, even if the multi channel correction function is used
without the interface connector on the rear panel, for example in the

case of controlling a scanner and the HP 4284A via HP-IB.

1. Move the cursor to the SCANNER I/F (#301) field on the
SYSTEM CONFIG page. The following softkeys will be displayed
in the softkey label area.
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System Menu

2. Use the softkeys to set the scanner interface function to ON or
OFF.

The system menu on this page allows you to perform the following
functions.

2 Printer

The printer function is the same as the function of
the system menu on the MEAS DISPLAY page. (The description of

the function is given in “System Menu” in Chapter 4.) So only the
setting procedures for this function are described iz the following
paragraphs.

Printer Function

Perform the following steps to print out the displayed page or the
measurement data using the PRINT DISP mode.

1. Connect the HP 4284A to the printer using an HP-IB cable.

2. Set the printer to the Listen Only mode.

3. Set the Talk Only mode to ON from the SYSTEM CONFIG page.
4. Move the cursor to the SYS MENU field.

44

Press P to print out the displayed page. The displayed
page is printed out as shown in Figure 5-6.

I BIAS 1I/F (#002):
2m/4m CABLE (#008):
HANDLER I/F (#201):

: ON
"INSTALLED
: ON

SCANNER I/F (#301):

<SYSTEM CONFIG> 5YS MENU
BEEPER : OFF
HP-IB I/F : INSTALLED
HP-IB ADDRESS I
TALK ONLY : ON
POWER AMP (#001) : INSTALLED

NOT INSTALLED
NOT INSTALLED
INSTALLED

Figure 5-6. SYSTEM CONFIG page Example
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SELF TEST Page When you press (CATALOG/SYSTEM) and |
' page will be displayed. This SELF TEST page is for service use.

You can check the HP 4284A’s digital functions using the self test
functions listed on this page. The following self tests are included
in this page. (Each number in parenthesis is used when each test is
selected.)

@ Memory Card Read/Write Test (No.1)

m LED Display Test (No.2)

u LCD Display Test (No.3)

w Handler Interface Test (No.4)

w Scanner Interface EEPROM Read/Write Test (No.5)
® Scanner Interface Input/Qutput Test (No.6)

» Bias Current Interface Input/Output Test {No.7)

There are two fields on this page, <SELF TEST>, and TEST
MENU.

Each test is described in the following paragraphs.

The available fields and the softkeys which corresponded to the field
on this page are shown in Figure 5-7 and Figure 5-8.

Q
(o
154
=
€]
[l
-1
iy
e
=]
3
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<SELF TEST=

e
O

| TEST MENU |

Memeory card
LED display
LCD display
Handler 1I/F
Scannher I/F
Scanner 1/F

~N O AW e

R/W test

test

Test

test

EEPROM R/W test
I1/0 test

Bias Current I/F 1/0 test

CATA-
LOG

SYSTEM
CONFIG

| :Fielo

LI005005

Figure 5-7, Availabie Fields on the SELF TEST Page

SELF TEST

TEST MENU: [Numeric Data onlyl TEST START
. E?ﬁ;s’r iy o]

<SELF TEST> GATALOS
% SYSTEM CONFIG

L0606

Figure 5-8. Available Softkeys on the SELF TEST Page
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Memory Card R/W Test
Descripticn

This test is used to check the read and write functions of the memory
card. When this test is started, a bit pattern is written to the lower
address of the memory card, then pattern is read back and checked.
This write pattern check is repeated from the low to high memory
addresses.

How to Perform the Memory Card R/W Test

Perform the following steps to perform the memory card R/W test.

1. Move the cursor to the TEST MENU field on the SELF TEST
page.

2. Press (1) and (ENTER), to select test number 1. The » MEMORY

CARD R/W TEST screen will be displayed, and the following
information indicating the address of the memory card is

displayed.

START ADRS (HEX)=: Start address as a hexadecimal
expression

END ADRS (HEX )= : End address as a hexadecimal
expression

TEST ADRS (HEX)=: Current testing address as a

bexadecimal expression

3. Insert a memory card into the MEMORY card slot on the front
panel,

Note When this test is performed, data stored on the memory card is
retained.

Caution While this test is in progress, DO NOT remove the memory card,
and DO NOT turn the HP 4284A OFF. If you do the data stored on
the memory card may be lost.

4. Press o start the test.

§ To abort the test, press

Note
v

If the test failed, the test is aborted and TEST ADRS (HEX)=on
the display shows the address at which the test failed. Retry the
test from step 1.

If the test passed, Test completed. will be displayed on the

9 system message line.

5. Press to exit from the MMEMORY CARD R/W TEST
g display.

;6:
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LED Display Test
Description

This test checks the five LEDs on the front panel. When this test is
started, five LED indicators, RMT, LTN, TLK, SRQ and DC BIAS,
will be toggled ON and OFF once per second.

How to Perform the LED Display Test

Use the following steps to perform the LED display test.
1. Move the cursor to the TEST MENU field on the SELF TEST
page.

2. Press (7) and to select test number 2. The »LED
DISPLAY TEST screen will be displayed.

3. Press to start the test. The five LED indicators,
RMT, , SEQ and DC BIAS, will be toggled ON and
OFF once per second

4. Press to stop the test and to exit from the »LED
DISPLAY TEST screen.

LCD Display Test
Description

This test checks the front panel LCD. When this test is started, all
. LCD characters used are displayed and toggled between the normal
and inverse modes once per second.

How to Perform the L.CD Display Test

Perform the following steps to perform the LCD display test.

1. Move the cursor to the TEST MENU field on the SELF TEST
page.

2. Press (3} and (ENTER), to set the test number to 3. The »LCD
DISPLAY TEST screen and all LCD characters will be displayed.

to start the test. The display will toggle
between the normal and inverse modes once per second.

. to stop the test and to exit from the PLCD
T screen.

Handler I/F Test
Description

This test checks the output signals of the Option 201 or 202 Handler
Interface. When this test is started, each of the handler output
signals is sequentially asserted for one second, until all output mgnals
have been asserted, then the sequence is repeated unti :
pressed. This test using the Handler Simulator (HP PN 04278-65001)
is described on CHAPTER 10, PERFORMANCE TEST.
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Scanner I/F EEPROM
R/W Test

Note
v

Description

This test checks the read and write functions of EEPROM for the
Option 301 Scanner Interface. When this test is started, a bit
pattern is written to the lower address of the EEPROM, then the
write pattern is checked by reading back the bit pattern. This write
pattern check is repeated from low to high EEPROM addresses.

How to Perform the Scanner |/F EEPROM R/W Test

Perform the following steps to perform the scanner interface

EEPROM R/W test.

1. Move the cursor to the TEST MENU field on the SELF TEST
page. _

2. Press (3) and (ENTER), to set the test number to 5. The
PSCANNER I/F EEPROM R/W TEST screen will be displaved,

and the following messages indicating the address of the scanner
interface EEPROM are displayed.

START ADRS (HEX)=: Start address as a hexadecimal

expression

END ADRS (HEX)= : End address as a hexadecimal
expression

TEST ADRS (HEX}=: Current testing address as a

hexadecimal expression

The Data stored in the EEPROM is retained when this test is
performed.

To abort the test, press

If the test failed, the test is aborted and TEST ADRS (HEX)= on
the display will show the address at which the test failed. Restart
from step 1.

If the test passed, the message Test completed. will be displayed
on the system message line.

to exit from the ¥SCANNER I/F EEPROM
R/W TEST screen.
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Scanner I/F I/O Test

Bias Current i/F 1/O Test

Description

This test checks the input/output signals of the Option 301 Scanner
Interface. When the test is started, two scanner output signals
(/INDEX and /EOM) are asserted alternately, and the input signals
(CH No. and /CH_VALID) are read when only the status of these
signals is switched. These sequence is repeated unti
pressed, This test uses the Scanner Simutator (HP PN 04278-65301)
described on CHAPTER 10, PERFORMANCE TEST.

Description

This test checks the input/output signals of the Option 802 Bias
Current Interface. When the test is started, the /CS.0 and /CS_1
output signals are alternately asserted, and ADDRESS and DOO

to DO7 output signals are changed in ascending order. Input

signals DI0 to DI15 are read when only the status of these signals is
switched. This sequence is repeated until  is pressed. This
test uses the Bias Current Interface Simulator (HP PN 42841-65001)
described on Chapter 10.
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Introduction

Measurement Procedure and Examples

This Chapter provides basic measurement procedures, basic L,

C, and R measurement theory, and measurement hints. After the
descriptions of basic measurement procedures, practical measurement
examples are given using the HP 4284A.

Basic Measurement
Procedure

The following description shows the basic procedures used to
measure the impedance of capacitors, inductors, resistors and

other components. Follow the procedure to perform impedance
measurements, referring to the paragraphs noted on right side of each
step.

Procedure Reference Paragraph

Start .

Setup the HP 4284A s IMPEDANCE PARAMETERS

measurement conditions. | pap ALLEL/SERIES CIRCUIT
MODE

= SIGNAL LEVEL
Connect the test fixtureto = FOUR-TERMINAL PAIR

the HP 4284A. CONFIGURATION

a MEASUREMENT CONTACTS
Setup the correction function. m CORRECTION FUNCTION

Connect DUT to the test ® PARASITICS INCIDENT TO DUT
fixture. CONNECTION

Perform measurement. m CHARACTERISTICS EXAMPLES
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Impedance All circuit components, resistors, capacitors or inductors, have

Parameters parasitic components lurking in the shadows waiting for the unwary,
for example unwanted resistance in capacitors, unwanted capacitance
in inductors, and unwanted inductance in resistors. Thus simple
components should be modeled as complex impedances, for in fact
that is what they are!

Figure 6-1 (A) shows the impedance definitions and (B) shows vector
representation of impedance. Impedance, Z is the total opposition
that a circuit or device offers to the flow of alternating current at a
given frequency. Z contains a real and an imaginary part, and it is
expressed in rectangular form as Resistance and Reactance, or in
polar form as magnitude of Impedance and Phase as follows.

Z=R+iX=|21 26

1Z| = VRZ + X2

€ = arctan ( %«i)

R =R,
Where,

Z: Tmpedance | Q]
R:  Resistance [ Q]
X: Reactance [ Q]

:  Magnitude of Impedance [ ]
Phase of Impedance [deg or rad]
R :  Series Resistance | ]
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(a)Voltage, Current (b)Vector Representation

and Impedance of Impedance
[ P4
—_—
: Imaginary
¢ Z —e Part iZ|

“ ]

—.

Real part

e
Figure 6-1. Definition of impedance

The following parameters can be used to represent the reactance.

X =2xfL
Where,

f: Frequency [Hz]
L:  Inductance [H]

In addition to these parameters, the Quality Factor (Q) and
Dissipation Factor (ID) are used to describe the quality of
components.

D R
Where,

Q :  Quality Factor
D:  Dissipation Factor

In some case, the reciprocal of impedance (Admittance), ¥ is

used. Figure 6-2 shows the vector representation of admittance. As
Z (Impedance), Y contains a real and an imaginary part, and is
expressed in rectangular form as Conductance and Susceptance, or in
polar form as magnitude of Admittance and Phase. The following are
expressions for Admittance.
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Where,

Admittance | S |

Conductance [ S }

Susceptance [ S |

| : Magnitude of Admittance | S |
Phase of Admittance [deg or rad]
Capacitance [ F ]

Parallel Resistance [ ) ]

FOoouwmax

Note I  The |[Y]-6 measurement function of the HP 4284 A can obtain the |Y]

ﬁ and ¢ parameters given in the above equations.

G Real Part

z

JB

Imaginary
Part

Figure 6-2. Vectar Representation of Admittance
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Parallel/Series
Circuit Mode

Selecting Circuit Mode
of Capacitance

To measure L, C, or R, there are two equivalent circuit models, the
parallel and series modes as shown in Table 6-1, and the HP 49284A
can select the mode by setting the FUNC (Cy, Cs, Ly or Lg) on the
MEAS SETUP page. To determine which mode is best, consider the
relative impedance magnitude of the reactance and R, and Rp.

Table 6-1. Parallel/Series Circuit Mode

Circuit Mode Measurement Definition of D, Q and G
Function
Cp mode gpmg 2; 21‘iffépRp = é—
P~ i

CP"‘G RP
Cp-Rp

C, mode C.-D D =27fC.R. = é—
Ce-Q
CS‘RG

Ly mode L,-D Q=gg-=3
Lp‘“Q G = -Rl—
L-G ®
Lp‘“Rp

L; mode Ls-D Q=3f=]1
LS‘Q
LR

The following description gives some practical guide lines for selecting
the capacitance measurement circuit mode.

Small Capacitance (modeled by (a) in Figure 6-3)

Small capacitance yields large reactance, which implies that the effect
of the parallel resistance (R;,) has relatively more significance than
that of series resistance (Rs). The low value of resistance represented
by R, has negligible significance compared with the capacitive
reactance, so the parallel circuit mode (Cp-D or Cp-G) should be
used.

Large Capacitance (modeied by (b) in Figure 6-3)

When the converse is true and the measurement involves a large
valne of capacitance (low impedance), R, has relatively more
significance than Ry, so the series circnit mode (Cy-D or C,-Q)
should be used.
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(a)

(b)
Small C e
T S Large C - =gy
{High Z) - ow 7) -
More significant Less significant
RS ? Rs
Less significant \ | More significant

L000003

Figure 6-3. Capacitance Circuit Mode Selection

Selecting Circuit Mode

of inductance

The following is a rule of thumb for selecting the circuit mode
according to the impedance of the capacitor.

e Above approx. 10 k) : use parallel circuit mode

sBelow approx. 10 0 : use series circuit mode

eBetween above values : follow the manufacturer’s
recommendation

For example, to measure a 20 uF capacitor at 1 kHz (impedance will
be approximately 8 ), the C;-D or C,-Q function is suitable.

The following description gives some practical guide lines for selecting
the inductance measurement circuit mode.

Large Inductance (modeled by (a) in Figure 6-4)

The reactance at a given frequency.is relatively large {compared
with that of a small inductance), so the paralle] resistance becomes
more significant than the series component. So, a measurement in
the parallel equivalent circuit mode (Ly-D, Lp-Q or Ly-G) is more
suitable.

Small Inductance {(modeled by (b) in Figure 6-4)

Conversely, for low values of inductance the reactance becomes
relatively small (compared with that of a large inductance) so
the series resistance component is more significant. So, the series
equivalent circuit mode (Ls-D or Ls-Q) is the appropriate choice.
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(a) |

|
Large L
thigh ZJ
Rs
Less

More significant

(b)

Small L
low Z)

+~__J
Rs

Rp Rp

Less significant

significant More significant

LHI06A0A

Figure 6-4. Inductance Circuit Mode Selection

The following is a rule of thumb for selecting the circuit mode
according to the impedance of the inductor.

use series circuit mode
use parallel circuit mode
follow the manufacturer’s
recommendation

eBelow approx. 10 @ :
sAbove approx. 10 k9 :
sBetween above values :

For example, to measure a 1 mH inductor at the 1 kHz (impedance
may be approximately 6.3 2}, L,-D or L;-Q function is suitable.

Signal Level

Signal Level
Across The DUT

Most components have impedance characteristics that are dependent
on the applied signal level. So, the oscillator level setting should be
set appropriate for the DUT. '

Figure 6-5 shows a simplified model of the HP 42844 and a DUT.
The signal level across the DUT depends on the oscillator level, the
source resistance of the HP 4284A, and the impedance of the DUT,
as follows.
124
Reo + Zo]
IVOSC]
|Rso + Zy|

!Vm| = ivosci

|1m| =

Where, [Vosc| + oscillator voltage level of the HP 42844,
Rso : Source resister of the HP 4284A (= 100 Q),
|Vl : Signal voltage level applied on DUT,

Is| : Signal current level flowed in DUT,
|Zx| : Impedance of DUT.
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1000 7y M

Rso v

. WVm

|

Vosc

Figure 6-5. Simplified Model of Signal Leve! and DUT

Oscillator Level Setting  The HP 4284A’s oscillator level (Vosc in Figure 6-5) can be set to the
appropriate value in the voltage or current mode. Using the ALC
(automatic level control) function, the signal level set is the same as
the applied level across the DUT (Vm or Im in Figure 6-5). So the
signal level setting mode can be selected in the following four ways.

m Oscillator level set as voltage and ALC set to OFF:
The open terminal voltage is set to the entered voltage value in
the LEVEL field.

m Oscillator level set as current and ALC set to OFF:
The short terminal current is set to the entered current value in
the LEVEL field.

m Oscillator level set as voltage and ALC set to ON:
The signal level across the DUT is set to the entered voltage
value in the LEVEL field.

= Oscillator level set as current and ALC set to ON:
The signal level across the DUT is set to the entered current
value in the LEVEL field.

For more information for the ALC function, refer to Chapter 4,
Automatic Level Control Function.

Note By using the level monitor function (Vm and Im on the MEAS
DISPLAY page), the actual signal level across the DUT (Vm and Im
in Figure 6-5) can be monitored.

Signal Level Setling Selection Example for Inductance Measurements

An inductor’s inductance value may differ widely depending on the
current through the inductor due to the permeability of its core
material. Inductance measurements under constant current signal
levels allows you to extract the frequency characteristics of the
inductor isolated from its signal level characteristics.
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To make constant current level measurements, set appropriate
oscillator level in current value, and set ALC to ON. The signal
current level through the inductor will be constant.

Four-Terminal Pair
Configuration

Generally, any mutual inductance, interference of the measurement
signals, and unwanted residual factors in the connection method
incidental to ordinary termination methods wiil have significant
effects on the measurements, especially at a high frequency. The

HP 4284A employs the four-terminal pair measurement configuration
which permits easy, stable, and accurate measurements and avoids
the measurement limitations inherent to such factors.

Figure 6-6 shows the four-terminal pair measurement principle. The
UNKNOWN terminals consists of four coaxial connectors.

w Hour : High current
® Hpot : High potential
m Lpor : Low potential
¥ Lcur : Low current

% Virtuaioﬁ\;"ound
Output "
Resister . He 1 _ Le
" '-
AN\ === T DUT; o
100 N l VXH:““—j
@cltia&or IL Hp ™ 1p ‘
ey - ! i
_ g !
_@_; -———-‘-——-i- i
System \ix Ny ‘
veround N -

s
Auto Balance Bridge

Figure 6-8. Four-Terminal Pair Measurement Principle

The four-terminal pair measurement method has the advantage

in both low and high impedance measurements. The outer shield
conductors work as the return path for the measurement signal
current (they are not grounded). The same current flows through
both the center conductors and outer shield conductors (in opposite
directions), but no external magnetic fields are generated around

the conductors (the magnetic fields produced by the inner and outer
currents completely cancel each other). Because the measurement
signal current does not develop an inductive magnetic field, test leads
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" do not contribute additional errors due to self or mutual inductance
between the individual leads.

Measurement This paragraph gives general notes and techniques for using the

Contacts four-terminal pair configuration efficiently. To realize accurate
measurements using the four-terminal pair measurement technique,
the following are required to make measurement contacts (the
number labels in the following description corresponds to the
numbers in Figure 6-7).

1. The signal path between the HP 4284A and DUT should be as
short as possible.

2. To construct the four-terminal pair measurement circuit
configuration, the outer shields of Hoyg and Hpor, Loyr and
LpoT terminals must be respectively connected together at the
point as near as possible to the point at which the DUT will
connected.

3. Keep connections between the point at which the shielding ends
and DUT as short as possibie,

‘ Lar  Leer  Heor Ham

O FEEEN ke a2ga
= HIR A

four—terminal pair
contiguration

M

SO
GAGAGLAD
Gakakes

Figure 6-7. Measurement Contacts

The foliowing paragraphs will give you some techniques for using the
four-terminal pair configuration effectively and efficiently.
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Capacitance To Ground

To measure capacitors of 10 pF or less, the stray capacitance (when
the conductors are grounded, this is capacitance to ground), between
the measurement contacts and the conductors near the capacitor will
influence the measurement, as shown in Figure 6-8.

Low High

g
Ch can

Cl can not

. be ignored
be ignored CX ;

/

Cl = =Ch

/

Grounded Conductor

Figure 6-8. Model of Capacitance to Ground

‘To minimize the stray capacitance of the test leads, the center
conductor of the test leads should be kept as short as possible, as
shown in Figure 6-9 (A). If four-terminal pair connections are close
to the point where contact is made with the DU, interconnect the
shields of the measurement terminals to the conductor to reduce the
influence of the stray capacitance to ground, as shown in Figure 6-9

(B).
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() | (b)

| Leur  Lpot Hpot  Heyr
g H
|

Shield to the Tip

as shortl as
possible

SR | S —
O

Grounded Conductor Grounded Conductor

——
LIO0E00S

Figure 6-9. Reducing Capacitance to Ground

Contact Resistance  Contact resistance between the contacting terminals and the
DUT causes measurement error when measuring large values of
capacitance, especially in D (dissipation factor) measurements.

When measuring large capacitance values, the four-terminal
measurement contacts have the advantage of less measurement error
as compared to the two terminal method. Select a test fixture which
can hold the DUT tight to stabilize the connection.
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(A} Two=Terminal Mathod

DUT

B} Four-Terminal Method

L1006010

Extending Test Leads

Figure 6-10. Contact Resistance

When extending the four-terminal pair test leads to the contacts
of DUT, make the contacts as shown in Figure 6-11. If the
measurement contact cannot be made using the four-terminal pair
configuration, use one of the connection methods shown in Figure
6-12, to make the measurement contact.

Heur

|
Test Leads
Junction T

Lpot
Connectorst L o) ™
U‘ %’ E Elnsulator
|

x
s

=

[
i
|| Extesion Cabie

ICCEOT

Figure 6«1 1. Extending The Four-Terminal Pair Test Leads
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Shielded Two~Terminal Connection

HCFEI 5\'\\ Connector Plate

LCURS_‘ I '

BNC Terminal

Five~Terminal Connection

) /Connector Plate
e =

£

5
H
A
f
|y
i

I

|

5

L1060z
Figure 6-12. Measurement Contacts for Test Leads Extension

6-14 Measurement Procedure and Examples



sopdwexy pue

Guarding For Low
Capacitance
Measurements

Shielding

Use a guard plate to minimize measurement errors caused by stray
capacitance wher measuring low capacitance values, such as low
capacitance chip capacitors. Figure 6-13 shows an example of
measurement contacts using a guard plate in the four-terminal pair
measurement configuration.

iGROUND hew  Leor  Heor Hcm.

i J;(_) Q

4

4TP Test Leads | | |

HE 4284A

Y
—0
9,

IO
i
.

Shieid Conductor

Liii || L of the Test Leads

ad D;
Comect
kore

{
/ P if
1 < Guard Piate
DuT {Should not be Grounded)

Figure 6-13. Example DUT Guard Plate Connection

Shielding minimizes the effects of electrical noise picked up by the
test leads. So provide a shield plate and connect it to the outer
shield conductors of the four-terminal pair test leads as shown in
Figure 6-14.

g
\;(: R
&

S

L
DUt

Guard Plate

Figure 6-14. Guard Shield
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Correction Functions  The HP 4284A has powerful correction functions, Cable Length
correction, and OPEN, SHORT, and LOAD corrections. These
correction functions are used to correct additional error due to
the test fixture and the test leads. Table 6-2 lists the Correction
functions with a brief description.

Table 6-2. Comrection Functions

Correction
Selection

Deseription

Typical Usage

Cable Length
Correction

Correct phase shift
error due to the 1 or
2 m test Leads.

e Measuremenis using the
HP 16048A/D

OPEN
Correction

Correct for stray
admittance due to
the test fixture.

e High impedance measurements

SHORT

Correction

Correct for residual
impedance due to
test fixture.

¢ Low impedance measurements

OPEN/
SHORT
Correction

Correct the stray
admittance and
residual impedance
due to the test
fixture,

» Precise measurements

QPEN/
SHORT/
LOAD
Correction

Correct any error
due to the test
fixture and test leads
by using the
standard.

¢ Measurements to be referenced to
a standard

& Measurements using a test fixture
that has complicated impedance
characteristics

Yor example, the HP 42844
combined with the scanner.
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m Simple measurements using an HP supplied direct connecting test
fixture

In this case, LOAD correction is not required, OPEN/ SHORT
correction is enough to correct the residual errors.

LCR Meter

OPEN/SHORT

o,

]
= [f
L]

Nt

HP 16047 A

m Measurements using HP test leads and a test fixture.

In this case, CABLE LENGTH and OPEN/SHORT correction
is used. Of course CABLE CORRECTION must be performed
completely described in “Cable Length Selection” in Chapter 4.

LCR Meter
CABLE LENGTH

{1 m) OPEN/SHORT
/‘"“*\.A.,/““W\

HP 160484 (1 mi

LT
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u Precise measurements to be referenced to a working standard.

Use the working standard as the LOAD reference DUT and
perform the OPEN/SHORT/LOAD correction.

LCR Meter | OPEN/SHORT/LOAD
ey

Standard for
i BLOAD correction

]

g

B!

|

HP 16047 A

]

m Measurements using a test fixture that has complicated impedance
characteristics.

In this case, use the OPEN/SHORT/LOAD correction. When
you combine a scaaner, the HP 4284A with Option 301 scanner
interface provides powerful error correction functions for up to
three sets of OPEN/SHORT/LOAD correction data for 128

channels.
OPEN/SHORT/LOAD
e s T
Standard
LCR Meter for LOAD
1ocorrgotion
|} Scanner ﬂ@j
Lioon
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Performing OPEN
Correction

Performing SHORT
Correction

To perform an OPEN correction data measurement, set up an OPEN
condition, nothing is connected to the test fixture. When the OPEN
measurement is being performed, don’t touch or move your hands
near the test fixture.

To perform a SHORT correction data measurement, set up a SHORT
condition, using a shorting bar to short between high terminal and
low terminal of the UNKNOWN terminals.

Figure 6-15 shows a sample shorting bar (HP Part Number
5000-4226) for the HP 16047A/C/D test fixtures.

O
/
40—

Mzieriai Brass

Thickness: 1.0mm

ZO%I

g%“ 5o paTum

Unit mm

LRO60m

Figure 6-15. Sample Shorting Plate

The shorting bar should have very low residual impedance, so a high
conductivity metal plate that is not easily corroded, is recommended
for the shorting plate. (It must be clean.)
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Performing LOAD
Correction

Inserting a shorting plate
into the HP 16047A.

Figure §-16. Shorting Plate Connection

To perform LOAD correction data measurement, connect the LOAD
standard to the measurement contacts.

Preparing the Standard

It is necessary to prepare the working standard, such as a standard
resistor and standard capacitor. It is recommended that you select
a standard whose impedance is as close as possible to DUT’s
impedance. The following are recommendations for selecting
standards.

m For capacitance measurements:

A standard capacitor whose capacitance is nearly equal to the
DUT capacitance is recommended.

m For resistance measurements:

A standard resistor whose resistance is nearly equal to DUT’s
resistance is recommended.

a For inductance measurements:

A standard inductor whose inductance is nearly equal to DUT’s
inductance is recommended.

Reference Values of the LOAD Standard

Enter specified reference values of the standard as the REF A and
REF B values using the appropreate function on the CORRECTION
page. For example, When using a standard capacitor which has

a specified parallel capacitance and D values, enter the specified

Measurement Procedure and Exampies



parallel capacitance value as the REF A value and the specified D
value as the REF B value with C,-D function.

Note i If the REF A and REF B values are entered with the C;-D function,
w measurements with other functions (such as the |Z}-¢ function) can

be performed.

Using the Pre-Measured Device for the LOAD

Even if you have no standard which has specified reference values,
you can perform a LOAD correction using 2 device such as a general
purpose capacitor or resistor. The pre-measured values of a device
are used for the REF 4 and REF B values. Follow the procedure
shown in below to use a device for the LOAD standard.

1. Prepare a device, whose impedance is as close as possible to the
DUT’s impedance, for the LOAD standard.

2. If the device has BNC connectors constructed in the four-terminal
pair configuration, measure the device directly, do not use a test
fixture (connect it directly to the HP 42844).
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If the device does not have four-terminal pair measurement
terminals, measure the device using a direct coupling test fixture
(such as the HP 16047A/C/D).

3. On the CORRECTION page, enter the measured values obtained
in step 2 as the REF A and REF B values with the function used
in step 2.

Parasitics Incident
to DUT Connection

You should consider that some parasitics remain in measurement
path even after performing corrections, as follows.

Figure 6-16 shows parasitic impedance model after corrections
performed using the HP 16047A/C/D test fixture. In this case, to
minimize the influence of parasitics on measurement the values, insert
DUT completely into the test fixture (keep the leads of the DUT as
short as possible).

Device

l

i

.
f \
Lo% - %Lo

1 . )
C C
RO% | " é?%o
\3
i >

!

Electrode I

} Fiectrode
|

IR0

Figure 6-17. Parasitic Impedance Model (Using the HP 16047A/C/D)

L,: Residual inductance in DUT lead
Re: Lead resistance in DUT lead
Cot Stray capacitance
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Characteristics Figure 6-18 shows typical characteristics of various components. As

Exampl e can be seen in the figure, a component may have different effective

. parameter vaines dependent upon its operating conditions. The
measured values most useful in actual applications are obtained from
precise measurement under the actual operating conditions.

73
=1
jo
[
x
o)
3
& 3
g

... Measurement
pDuUT Characteristics Example Functione
izl - { TN Cs—Rs, Cs-D,
Large C ComO)
R-X, |ZI-5
1
f , :
Smali C = TonT o) Cp~D, Cp-G,
' G-B, Y-8
f
L .
Large L - T AN Lp=Rp, Lp-D,
: Lp-Q,
: G-B, |¥|-8&
. b
Small L Ls=Rs, Ls-D,
L=,
R-X, |ZI-&
fzZit _ i
Large R T Cp~Rp, _
\ G-8, V-6
f
1z _
Smali R FRSAN = { 5-Rs,
R-X,  1Z]- 8
11006021

Figure 6-18. Typical Characteristics of Components

Measurement Procedure and Examples 6-23



Capacitor' This paragraph describes practical example of measuring a 470 pF
Measurements ceramic capacitor.
The basic procedure flow to perform this measurement is the same as
the BASIC MEASUREMENT PROCEDURE described previously.
In this example a 470 pF ceramic capacitor will be measured under
the following conditions.
Sample (DUT) : 470 pF ceramic capacitor (HP Part Number
0160-3335)
Measurement
Conditions Function : Cp-D
Frequency : 1 MHz
Test Signal Level : 15V
Caution 1. Turn the HP 4284A ON.
w 2. Setup the HP 4284A’s measurement conditions by filling in the
fields on the MEAS DISPLAY page.
& Do not apply DC voltage Set FREQ field to 1 MHz, and LEVEL field to 1.5 V. (The other
or current to the UNKNOWN functions, including the measurement function are left as the
terminals. Doing so will default settings.)

damage the HP 42844. Before
you measure a capacitor, be
sure the capacitor is fully

discharged.

a. Move the cursor to the FREQ field. The current measurement
frequency, 1.00000kHz, is displayed in this field.

b. Press (1} 1 will be displayed on the system message 1me and

the softkey labels will change to the available units ek
' . 1.00000MHz is now displayed in the

)-
FRE() field.

Note The FREQUENCY can be changed using 3
when the CURSOR moved to the FREQ field.

¢. Move the cursor to the LEVFEL field. The current test signal
level, 1.00V, is displayed in this field.

d. Press O (8). 1.5 will be displayed on the system message
i ftkey labels are ch nged to the available units
A 1.50V is now displayed in

Note The OSC LEVEL can be changed using with 1
displayed when the cursor is moved to the LEVEL field.

Note ﬁ These measurement conditions can also be set from the MEAS

SETUP page which is displayed when is pressed. The
set up operation from the MEAS SETUP page is the same as in the

preceding steps 1 to 4.
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3. Connect the test fixture to the HP 4284A.

The HP 16047A Direct Couple Test Fixture (general purpose) is
used for this measurement.

Connect the HP 16047A to the HP 4284A’s UNKNOWN
terminals, as shown in Figure 6-19.

o
3
f=%
m
>
b
3
[©)
b

Figure 6-19. Connecting the HP 16047A

4. Perform the correction.

To compensate for the HP 16047A’s residuals and strays, an
OPEN/SHORT correction is required.

a. Leave the HP 16047A in an OPEN condition as shown in
Figure 6-17.

b. Press {MEAS SETUP), and
page will now be displayed.

¢. Move the cursor to the OPEN field. |
will be displayed.

d. Press ¥EAS to perform the OPEN correction data
measurement. Wait until the message OPEN measurement
completed. is displayed on the system message line.

. The CORRECTION

e. Press @8 to set the OPEN correction function to ON.

f. Connect a shorting bar to the HP 16047A to set up the
SHORT condition as shown in Figure 6-20.
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g. Move the cursor to the SHORT field. D
: will be displayed.

h. Press ¥ to perform the SHORT correction data
measurement. Wait until the message SHORT measurement
completed. is displayed on the system message line.

i. Press to set the SHORT correction function to ON.

5. Connect DUT to the test fixture.

Insert the DUT into the HP 16047TA’s measurement contacts
deeply as shown in Figure 6-21.

Figure 6-21, Connecting DUT

6. Perform the measurement.
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inductance
Measurements

Press (DISPLAY FORMAT ).

Measurements are performed continuously by the internal trigger,
and the capacitors measured C, and D values are displayed as
large characters as shown in Figure 6-22.

— - - M AS
< > [
MEAS DISPLAY SYS MENU o1ap
FUNC - Cp-D RANGE : AUTO
FREQ : 1. 00000MHz BIAS G.000 vV BIN
LEVEL : 1.50 Vv INTEG: MED Né

Cp: 484.101 pF 31N
COUNT
D : .017368

Vi : 1.431 Vv Im C 4. 280mA
CORR: OPEN, SHORT

LIST
SWEEP

Figure 6-22. Measurement Results of A 470 pF Capacitor

This paragraph describes a practical example of measuring a 64 xH
magnetic-core inductor.

The basic procedure flow to perform this measurement is the same
as for the BASIC MEASUREMENT PROCEDURE described
previously. A 64 uH magnetic-core inductor will be measured under
the following conditions.

Sample (DUT): 64 gH magnetic-core inductor
(HP Part Number 9140-1401)

Measurement

Conditions Function : Ls-Re

Frequency : 100 kHz
Test Signal Level : 10 mA {constant)

1. Turn the HP 4284A ON.

2. Setup the HP 4284A measurement conditions by filling the fields
on the MEAS DISPLAY page.

Set FUNC to Le-R, FREQ to 100 kHz, and LEVEL to 10 mA
constant. (The other functions will be left as the default settings.)
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a. Move the cursor to the FUNC field. The Cu
function, C,-D, is displayed in this field, and

displayed.

C. Press
will be

4. Press Gk
displayed.

€. Press to select the L;-Rs measurement function.

f. Move the cursor to the FREQ field. The current measurement
frequency, 1.00000kHz, will be displayed in this field.

g. Press (1), (0}, (9). 100 will be displayed on the system message
I.me a,nd the softkey labels will cha.nge to the avaala,ble units

the FREQ) field.

I FREQ can be changed using

Note
% CURSOR is moved to the FREQ field.

k. Move the cursor to the LEVEL field. The current test signal
level, 1.00V, will be displayed in this field.

i. Press (1}, and (o). 10 will be displayed on the system message
line, and the softkey labels are changed to the available units
10.0mA is displayed on

(2
the LEVEL field.

Note These measurement conditions can also be set from the MEAS
SETUF page displayed when is pressed. The setting
operation on the MEAS SETUP page is same as in the preceding

steps {a} to (i).

j- Press (MEAS SETUP). The MEAS SETUP page is displayed.

k. Move the CURSOR to the ALC field. The current status of
the ALC function, OFF, is displayed on this field, and b5

L. Press to set the test signal current level to be constant.

3. Connect the test fixture to the HP 4284A.

The HP 16047A Direct Couple Test Fixture (general purpose) is
used for this measurement.

Connect the HP 16047A to the HP 4284A’s UNKNOWN
terminals, as shown in Figure 6-23.
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Figure 6-23. Connecting the HP 16047A

4. Perform the correction.

To compensate the HP 16047A’s residuals and strays, an
OPEN/SHORT correction is required.

a. Leave the HP 16047A in an OPEN condition as shown in
Figure 6-21.

b. Press (MEAS SETUP), and
page will be displayed.

¢. Move the cursor to the OPEN field
will be displayed.

The CORRECTION

measurement. Wait until the message OPEN measurement
completed. is displayed on the system message line.

f. Connect a shorting bar to the HP 16047A to set up the
SHORT condition as shown in Figure 6-24.
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g. Move the cursor to the SHORT field.
will be displayed.

h. Press MEAS I to perform the SHORT correction data
measurement. Wait until the message SHORT measurement
completed. is displayed on the system message line.

i. Press

to set the SHORT correction function to ON.

5, Connect the DUT to the test fixture.

Insert the DUT into the HP 16047A’s measurement contacts
deeply, as shown in Figure 6-25.

Figure 6-25. Connecting DUT

6. Perform the measurement.
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Press (DISPLAY FORMAT ).

Measurements are performed continuously by the internal trigger,
and the measured Ls and R, values of the magnetic-cored inductor
are displayed in large characters as shown in Figure 6-26.

MEAS
<MEAS DISPLAY> SYS MENU D1SP
FUNC Ls—Rs RANGE : AUTO
FREG : 100.000 Hz BIAS C.000 v BIN
LEVEL @ % 10.0mA INTEG: MED No

Ls: 81.7459 uH BIN

COUNT

Rs: 0.00741 a —
vm : C.52mv Im © 10.04mA SWEEP
CORR: OPEN, SHORT

RS

Figure 6-26. Measurement Results of The Magnetic-Cored Inductor
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If the HP 4284A The HP 4284A is working correctly but its measurement results seem
does NOT Measure strange. For example:
Correctly w The HP 4284A does not measure at all.

m Measurement value is strange.

m Measurement value is strange at a specific frequency point or
points.

These situations may be caused by the incorrect correction data. If
you come upon these situations, use the following procedure to check
the instrument.

1. Turn correction OFF,

b. Move the cursor to the OPEN field and press

€. Move the cursor to the SHORT field and press
d. Move the cursor to the LOAD field and press

e. Press (DISPLAY FORMAT ) and confirm CORR: turns OFF.

MEAS
D i
<MEAS DISPLAY> SYS MENU ST
FUNC : Cp-D RANGE : AUTO
FREQ @ 1.00000kHz BIAS : 0.000 V STN
LEVEL: 1.50 v INTEG: MED No

Cp:484.101 pF BIN
COUNT
D :.017368

Vi : 1.431 Vv Im o 4.ZBOmA
FE

LIST
SWEEP

CORR ;0

MCS0513S

2. Measure the DUT again. If the HP 4284A now measures properly
then the correction data may have been improperly obtajned or
saved. Carefully perform the correction procedure again and
measure the DUT.

For more information on the correction procedure, refer to chapter 4,
“CORRECTION Page”.
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Remote Control

7

Introduction

Hewlett-Packard
Interface Bus
(HP-IB)

HP-IB Connection

This chapter provides the following information to remotely control
the HP 4284A via the Hewlett-Packard Interface Bus (Ep-1B).

m Reference information for programming the HP 42844

® Introduction to the Standard Commands for Programmable
Instruments (scpr) _

® Tutorial information for the SCPI programmer

HP-IB is Hewlett-Packard’s implementation of IEEE standard
488.1-1987. And IEEE standard 488.1-1987 is identical to the
original IEEE standard 488-1978. '

When configuring an HP-IB system, the following restrictions must
be adhered to.

m 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 the total
length of cable must not exceed 20 meters.

s A maximum of 15 devices can be connected on one bus system.

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

For example, a system containing six devices can be connected
together with cables that have a total length of less than or equal to
12 meters (six devices X 2m/device = 12 meters). The individual
length of cable may be distributed in any manner desired as long as
the total length does not exceed the allowed maximum. If more than
ten devices are to be connected together, cables shorter than two
meters must be used between some of the devices to keep the total
cable length less than 20 meters.

Figure 7-1 shows an HP-IB interface connector. The HP 4284A uses
all of the available HP-IB lines; therefore, damage to any connector
pin will adversely affect its HP-IB operation.
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Figure 7-1. HP-IB Connector Signal/Pin Configuration

Table 7-1. HP-IB interconnect Cables
HP Part Number Length

108334 1m (3.3 ft)
10833B 2 m (6.6 £)
10833C 4m(13.2 ft)

10833D 0.5 m (1.6 ft)
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Typical HP-IB system interconnection is shown in Figure 7-2. The
HP-IB connector is firmly fastened using two bolts to keep it from
working loose during use.

HP-1B PIGGYBACK
CONNECTORS

Figure 7-2. Typical HP-IB System Interconnection

HP-IB Capability  Table 7-2 lists the HP 4284A’°s HP-IB capabilities 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 7-2. HP-IB Interface Capability

Code Function

SH1 |Complete Source Handshake capability

AH1 | Complete Acceptor Handshake capability

T5 | Basic Talker; serial poll; unaddressed if ML A; 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

C0 | No Controller capability

El Drivers are open-collector
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HP-IB Addressing

HP-1B Bus Capability

7-4 Remote Control

The HP 4284A°s HP-IB address is stored in non-volatile memory and
can be set to any address from 0 to 30 by front panel key entry in the
SYSTEM CONFIG page. When the HP 4284A is shipped from the
factory the default HP-IB address is 17. For more information, refer
to “How to Set the HP-IB Address” in Chapter 5.

The HP 4284A will respond to the following bus commands which
are given as HP 9000 series 200/300 BASIC statements.
ABODRT IO (IFC)

ABORT 1/0O (IFC control line TRUE) halts all bus activity and
deselects the HP 4284A.

For example:

ABORT 7

CLEAR LOCKOUT/SET LOCAL.

CLEAR LOCKOUT/SET LOCAL (REN control line false) releases
devices on the bus from the lockout mode and returns them

to local (front panel) control. The difference between CLEAR
LOCKOUT/SET LOCAL, and LOCAL is in the addressing method
used.

For example:

LOCAL 7

DEVICE CLEAR (SDC or DCL.)

This command can be used with an address to clear a particular
device (SDC : selected device clear) or used without an address {DCL
: clears all devices). The HP 4284A will initialize the following items
only when it receives this command. Then the:

m Input buffer is cleared
s Qutput data buffer is cleared
m Bit 4 (MAV bit) of the status byte is set to “0”

For example:

CLEAR 7

LOCAL (GTL)
LOCAL returns control of a listening device to front panel control.
For example:

LOCAL 717



LOCAL LOCKOUT (LLO)

LOCAL LOCKOUT disables the LOCAL operation (HP 4284A :
Pressing (LCL)) of all devices on the bus. After this command is sent
you will be unable to operate the HP 4284A from the front panel.
Execute the LOCAL command to undo LOCAL LOCKOUT.

For example:

LOCAL LOCKOUT 7

REMOTE

REMOTE sets the HP 4284A to the remote mode. When this
command is sent, front panel with the exception of will be
disabled. :

For example:

REMOTE 717

SPOLL
SPOLL is the serial polling command. SPOLL is used to place the
status byte of the addressed instrument on the bus. The eight bits

of the status byte can be masked off and read to determine the
HP 4284A’s operating state.

For example:

Var=SPOLL(717)

SERVICE REQUEST

The HP 4284A can send an SRQ (Service Request) control signal
when it requires the controller to perform a task. An SRQ can

be thought of as an interrupt which informs the controller that
information is ready to be transmitted, or that an error condition
exists in the instrument. When the HP 4284A sends an SRQ it also
sets Bit 6 of the status byte. Bit 6 is the RQS (Request Service) hit,
sometimes referred to as the siatus bit in connection with polling.
When the HP 4284A is serially polled, it clears the RQS bit and the
SRQ line, one of the five management control lines of the system
interface. Any bit in the status byte can initiate an SRQ. The status
byte may be masked by the user to determine which bits caused the
HP 4284A to set the SRQ lire. For more information on the status
byte, refer to “Status Byte”,

TRIGGER (GET)

Enables the HP 4284A to the TRIGGER bus command. This
command may be sent to a selected device or to all devices addressed
as listeners on the HP-IB bus. The HP 4284A must first be
addressed as a listener, second the trigger mode is set to the BUS
trigger mode before the trigger message is sent.

For example:
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Standard
Commands for
Programmable
Instruments(SCPI)

SEND 7;UNL MTA LISTEN 17
TRIGGER 7

Standard Commands for Programmable Instrumeni(scer) is the

new universal command set adopted by Hewlett-Packard for test

and measurement instrumentation by extending IEEE 488.2-1987.
{SCPI is equal to TMSL, Test and Measurement Systems Language,
which developed by Hewlett-Packard.) This language uses standard
HP-IB hardware and will be used in many future Hewlett- Packard
Products. SCPI uses easy to learn, self explanatory commands, and
is flexible for both beginners and expert programmers. Detailed SCPI
command descriptions are given in Chapter 8.

System System

Component X BUS Componant ¥

<

SCPI .~ scPl

Device Dependent Messages >

< Common Commands and Queries >
: : 1 : ; i

<' Syhtax and Data Structures >
P
< Remote IF Messages
r :

| IEEE-4882 ! IEEE-4882 |
| Standard [EEE-488.1 | Standard |
......................... : randard

WHERE:
_Layer D represents Device Functions
Laver C represents Common System Functions
Layer B represents Message Communication Functions
Laver A represents interface Functions {iF}

L0707
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Data Transfer The HP 4284A offers two data formats for HP-IB data transfer to the

controller, ASCII and BINARY. The data transfer rates for these
data formats are different.

ASCII Format  The ASCII data format is the default output format. When the
FORMat :DATA ASCII command is executed, the HP 4284A transfers
data in the ASCII format. The ASCII data output format on the
MEAS DISPLAY, BIN No. DISPLAY, or BIN COUNT DISPLAY
page is described in Figure 7-4.

COMP: OFF
CoMP: ON
<DATA A> <DATA B> <STATUS> <BIN No.>

110072003

Figure 7-4, ASCH{ Format 1

The <DATA A>, <DATA B>, <STATUS>, and <BIN No.>
formats are as follows.

m <DATA A> and <DATA B> format:

The data output formats for <DATA A> (primary parameter’s
measurement data), and <DATA B> (secondary parameter’s
measurement data) uses the 12 ASCII character fixed length
format as follows.

SN.NNNNNESNN
(5: +/~, N: 0 to 9, E: Exponent Sign)

a <STATYUS> Format:

The <STATUS> data shows the measurement status when getting
the measurement data as follows.
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Status Description
-1 No data (in the data buffer memory)
0| Normal measurement data.

=+1| Analog bridge is upbalanced.
+2{A/D converter is not working.
+3 | Signal source overloaded.

+4 | ALC unable to regulate.

The data output formats for <STATUS> uses the 2 ASCII
character fixed length format as follows.

SN (8: 4+/—,N: 0 to4)

Note When the <STATUS> is -1, 1, or 2, the measurement data is
9.9E37. When the <STATUS> is 0, 3, or 4, the actual measurement
data is output.

® <BIN No.> Format:
The <BIN No.> data shows the bin sorting results as follows.

Data | Sorting Results

0] OUT_OF_BINS |.
+1}BIN 1
+2 1 BIN 2
+3BIN 3
+4 1 BIN 4
+51BIN §
+6iBIN 6
+7|BIN 7
+8 | BIN 8
+9 ! BIN 9

4101 AUX_BIN

The <BIN No.> data is output with the measurement data only
when the comparator function is set to QN.

The data output formats for <BIN No.> uses a 2 or 3 ASCII
character data length format as follows.

SN or SNN (S: 4+/—, N: 0 to 9)

The ASCII data output format on the LIST SWEEP DISPLAY
page is described in Figure 7-5. The data loop is repeated for the
number of the sweep points.
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N
SN.NNNNAESNN s 7 i NANNMESNN o 5 mm@
<DATA A> <DATA B> <STATUS> <IN/QUT=

L007004

Binary Format

Figure 7-5. ASCIl Format 2 (List Sweep)

The <DATA A>, <DATA B>, <STATUS> formats are the same
as the formats on the MEAS DISPLAY, BIN No. DISPLAY, or
‘BIN COUNT DISPLAY page. So the only the <IN/OUT> format
will be described.

m <IN/OUT> format:

The <IN/OUT> data shows the result of the Hst sweep’s
comparator function.

Data | Result |
~1|LOW
0N
+1 |HIGH

When the comparator function of the list sweep measurement isn’t
used, the <IN/OUT> data output result is  (zero).

The data output formats for <IN/OUT> use the 2 ASCIT
character fixed length format as follows.

SN (S: +/—, N: 0 to 1)

When the FORMat :DATA REAL,64 command is executed the

HP 4284A transfers data in the BINARY format. The BINARY
format is the 64-bit floating point binary format specified in IEEE
Standard 754-1985. This is the same data format used by the HP
Technical computers, such as the HP 9000 series 200/300 computers.
The BINARY data output format on the MEAS DISPLAY, BIN No.
DISPLAY, or BIN COUNT DISPLAY page is shown in Figure 7-6.
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2 bytes

4 byies

COMP: OFF

No. of bvtesi |
: {2 b to tramefer | ] <DATA A>H <DATA B>L}——-—( <STATUS>§M o o <QIN No.

\ /
8 bytes 8 bytes 8 bytes & bytes 2 bytes

N

11007008

Floating Point Format
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Figure 7-6. BINARY Format 1

This data field is initiated by a unique code, the number sign (#). A
second byte, (2), designates the number of the bytes for the “No.
of the bytes transfer”. “No. of the bytes transfer” designates the
data byte length. The last byte is zero (0), and has no meaning. The
response message terminator is, the EOI line is asserted while the
New Line (Line Feed) character (10 decimal} is being sent on the bus.

Each data format of the <DATA A>, <DATA B>, <STATUS>, and
<BIN No.> are common formats (8 bytes, IEEE 754 floating point
format) as follows. The meaning of each data is the same as the
meaning of each data in the ASCIH format.

IEEE 754 Floating Point Format

Bit No. 7 6 5 4 3 2 i 0
First byte sent S Ewp E E B E E E
Second byte sent E E E Eisb Fuep F F F
Third - seventh F F F F F F F F
byte sent : : : : : : : :

Last byte sent F F F F F F F Figp |

Where,

Ewmsb 1 is the most significant bit of the exponent.
Eiep : is the least significant bit of the exponent.
Froe : is the most significant bit of the fractional part.

Fish : is the least significant bit of the fractional part.
S: is the sign bit.

E: is an exponent bit.

F: is a fraction bit.

The real number RN represented in ficating point format are
provided using the following formula. (EXP: Exponent part of
number, f: Fractional part of number)

m Wher 0 < e < 11111111111 (2047)



RN = (—1)8 x 2(BXP-1023) (1 4+ §/952)
# When e = {

RN = (~1)° x 271022 x (1/252)
n Whene=0,f= 0,

RN =0
For example,
S=1

EXP = 01111111111 (1023 decimal) _
f = 1000 00000000 00000660 00000000 00000000 66000000 00000000 (25!

1 0231023 251
RN = (=1)! x 201023~ )x(1+~2~§~5)

=—-1x1x1.5
= -1.5

When the list sweep measurement is performed, the binary data
format is as follows. <DATA A>, <DATA B>, <STATUS>, and
<IN/OUT> are repeated as many times as there are sweep points.
Each data format is the same as the 8-byte data format described in

the “Floating Point Format”. The meaning of each data is the same
as each data in the ASCH format.

4 pytes
Ne. of bytes
C# C to tramsfer | | DATA A>[= <DATA B>|-—~i <STATUS» [+ <IN/OUT> Ir—
i / N —
6 bvtes 8 bytes 8 bytes 8 bytes 8 bytes 2 bytes

LICO7006

Figure 7-7. Binary Data Format For List Sweep Measurement
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Trigger System  Figure 7-8 shows the HP 4284A trigger state diagram when in
REMOTE.

IDLE e ABCRT SCPI command
State

walT FOR
TRIGGER
State

MEABUREMENT
State

Looton?

Figure 7-8. Trigger State Diagram

Each HP-IB trigger state is described in the following paragraphs.
m IDLE state

During the IDLE state, the measurement data can be read by a
controller via HP-IB using the FETCh? query. To change the IDLE
state to the WAIT FOR TRIGGER state, the INITiate subsystem
command must be used as shown in Figure 7-9.

(1) INITiate:CONTinuous OFF {2) INITiate:CONTinuous ON
IE IPLE
State Srate
INITiate command Adtomatsc Automatic Automatic
must be sent.
WAIT FOR WAIT FOR MEASUREMENT
MEASUREMENT TRIGGER
Tgrl.i:? Trigger State State Trigger State

L9007008

Figure 7-9. INITiate Subsystem Commands and Trigger System

There are the following two conditions for the INITiate subsystem
commands.

1. INITiate:CONTinuous OFF condition
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In this condition, the INITiate:IMMediate command must be
sent via HP-IB to change the IDLE state to the WAIT FOR
TRIGGER state after reading the measurement data by a
controller.

2. INITiate:CONTinuous DN condition

In this condition, the IDLE state is automatically changed

to the WAIT FOR TRIGGER state without using the
INITiate:IMMediate command after reading the measurement
data by a controller.

i When the ABORt command is sent under any state, the HP 4284A
state is forced to the IDLE state. In this condition there are no data
stored in the HP 4284A. If the FETCh? query is sent in this case, an
error (error message —230: "Data corrupt or stale") will occur.

Note

r WAITING FOR TRIGGER state

In this state, the HP 4284 A can accept a trigger command
while in the remote condition. When the trigger command is
sent to the HP 4284A, the state is automatically changed to the
MEASUREMENT state.

There are three kinds of the trigger commards: *TRG common
command, Group Execution Trigger (GET) bus command, and
TRIGger:IMMediate SCPI command. These commands are divided
into two types in this trigger system. {Refer to Figure 7-10.)

{2) ¥TRG common command and
TRIGGER {GET)

{1) TRIGger SCPI command
bus command

FETCh? command

IDLE IDLE
State State
TAIGger
INIT Command INIT
WAIT FOR MEASUREMENT WALT FOR MEASUREMENT
TRIGEER State TRIGGER - State
State TRIGger State *TRG or GET

Commanc

o
LRG0

Figure 7-10. Trigger System and Trigger Commands

1. TRIGger:IMMediate SCPI command

Either the WAIT FOR TRIGGER state or the IDLE state,
the HP 4284A is triggered by sending the TRIGger: IMMediate
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7-14 Remote Control

command. When the measurement results can be read by a
controiler under the IDLE state, the FETCh? command must be
used.

. ¥TRG common command or Group Execution Trigger (GET) bus

command

In the WAIT FOR TRIGGER state, the HP 42844 is triggered
by sending the *TRG common command or GET bus command,
and the measurement results in one trigger sequence can be read
without sending the FETCh? command under the IDLE state.
Thus,

“¥TRG” = “TRIGger :IMMediate; :FETCh?”"

Figure 7-11 and Figure 7-12 shows the difference between the
TRIGger:IMMediate command and *TRG or GET command by using
the sample programs.

10 ASSIGN @Meter TO 717

20 REMOTE @Meter

30 CUTPUT @Meter;"*xRST;*CLS"

40 OUTPUT @Meter;"TRIG:SOUR BUS"

50 QUTPUT @Meter;"ABORT;: INIT®

60 OQUTPUT @Meter;"TRIGGER:IMMEDIATE®
70 OUTPUT @Meter;“"FETCH?"

80 ENTER @Meter;A,B,C

90 PRIRT 4,B,C

100 END

Figure 7-11. TRIGger:IMMediate Command Sample Program

10 ASSIGN @Meter TD 717

20 REMOTE @Meter

30 QUTPUT @Meter;"=RST;%*CL3"

40 QUTPUT @Meter;“"TRIG:SOUR BUS"
50 QUTPUT @Meter;"ABORT; :INITV
80 QUTPUT @Meter; "®TRG"

70 ENTER @Meter;A,B,C

80 PRINT 4,B,C

80 END

Figure 7-12. *TRG or GET Command Sample Program



i  When the HP 42844 is set to the EXT TRIG mode, and is triggered
w via the EXT TRIGGER connector or an optional interface under
the remote condition, this trigger signal has the same effect as the
TRIGger:IMMediate SCPI command. :

Note

g MEASUREMENT state

In this state, DUT measurement is being performed. After the
DUT measurement is completed, trigger state automatically
changes to the IDLE state.

Note The HP 4284A can only measure a DUT on one page of the MEAS
ﬁ DISPLAY , BIN No. DISPLAY, BIN COUNT DISPLAY, and
LIST SWEEP DISPLAY pages under (DISPLAY FORMAT ) even if the
HP 4284A is in remote,

A typical flowchart of data transfer using the trigger system is
shown bejow.

‘

WATT FOR TRIGGER
STATE
*TRG command TRIGger command
GET

MEASFEMENT

STATE

IDLE STATE
Data Buffer
FETCh? command Empty : FE]CH?

DATA DATA P | Date muffer | 1 DATA
AVATLABLE AVAILABLE : Beady L AvAILABLE

H—

INITiate :CONTinuous OFF

autematic {INITiate:CONTimuous ON)
or
INIFiate command (INITiate:CONTinuous OFF

Figure 7-13. Triggering System and Data Transfer
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Data Buffer Memory  The HP 4284A has data buffer memory capability. The data buffer
memory can hold up to 128 sets of measurement results, and all
buffered measurement results are transferred at once to the controller
using the MEMory:READ? DBUF command as shown in Figure 7-14. So
the overall data transmission time will be greatly reduced.

10 OPTION BASE 1

20 DIM D(5,4)

30 ASSIGN @Metexr TO 717

40 REMOTE @Meter

50 OUTPUT @Meter;"=RST;=*CLS"
60 OUTPUT @Meter;"FORM ASCII™

70 QUTPUT @Meter;"TRIG:SO0UR BUS"
80 QUTPUT @Meter;"DISP:PAGE MEAS"
g0 gUTPUT @Meter;“"MEM:DIM DBUF,5"
100 QUTPUT ©OMeter;"MEM:FILL DRUF"
110 FOR I=1 TQO &

120 OUTPUT @Meter;"TRIGGER:IMMEDIATE"
130 NEXT I

140 OUTPUT @Meter;"MEM:READ? DBUFY
150 ENTER @Meter;D(=)

160 PRINT D(x*)

170 QUTPUT @Meter;"MEM:CLE DBUFY

180 ERD
Controller
o . Transfer 2 i;
Initizlize Measurement All Data Clear
i 1iDATA 1 1{DATA 1 4
2 2|paTa 2 Z|pATA 2 2
3 3[DaTa 3 3|pATA 3 3
4 4|DATA 4 4|DATA 4 4
5 5 SIDATA 5 5
LINE 20-100 LINE 120 LINE 140-150 LINE 170

e
LIG70Y

Figure 7-14. Buffered Data Transfer Sample Program and Description
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Note When the data buffer memory is used, use the following rules.

s The measurement data after sending the MEMory :FILL DBUF
command to use the data buffer memory capabilities are stored
into the data buffer memory in the order measured.

» When triggering the HP 4284A using the TRIGger: IMMediate
command, the measurement results are entered only into the data
buffer memory. So you don’t have to clear the output buffer.
When triggering using the *TRG or Group Execution Trigger
(GET) command, the measurement results are entered into both
the data buffer memory and the output buffer. So the output
buffer must be cleared every time the HP 4284A’s controller
reads the measurement results. If you don’t, error (—410, "Query
INTERRUPTED") will occur. '

® When the number of sets of measurement data exceeds the
capacity of the buffer memory, all of the overflowed measurement
data are lost, error 90: "Data Memory Overflow" occurs, and bit 3
of the standard event status register is set to 1. If you enter new
data into the data buffer memory, the data buffer memory should
first be cleared using the MEMory:CLEar DBUF command.

m When the number of sets of measurement data is less than the
capacity of the buffer memory, the following data, instead of the
actual measurement data, are input to the unused portion of the
data buffer memory.

<DATA A>: 9.9E37
<DATA B>: 8.9E37
<STATUS>: -1
<BIN No.> or <IN/OUT>: 0

m When the data buffer memory capabilities are used during a list
sweep measurement, the measurement result of one sweep point is
stored as one set of measurement data. So when two or more sweep
points are the same, and are adjacent, the HP 4284A measures
the device once, but the number of data sets stored is equal to the
number of sweep points.

s When the limit function of the list sweep measurement is set
to OFF at a sweep point, <IN/OUT> is 0. Also when the
comparator function is set to OFF, the <BIN No.> is 0.

There are two formats returned by ¥EMory:READ? DBUF query,

ASCII and BINARY. Each format is described below. (The sample
programs using the data buffer memory (returned format: ASCII and
BINARY) are shown later in this chapter.)

= ASCII Format
When the ASCII format is selected as a data format, the returned
format is as follows. The <DATA A>, <DATA B>, <STATUS>,
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<BIN No.>, or <IN/OUT> data format and meaning are the
same as the ASCII data format described in “ASCII Format”.

é )

> SN NNNMMESNN 3 [ SN NNRNESNN SN @ E—_—_@
<DATA A> DATA B> <STATUS> <BIN No.>
or
<IN/QUT>

L0702

Figure 7-15. ASCii Format (Buffer Memory)

» BINARY Format

When the BINARY format is selected as the data format, the
returned format is as follows. The <DATA A>, <DATA B>,
<STATUS>, <BIN No.>, or <IN/OUT> data format and

meaning are the same as the BINARY data format described in
“Binary Format”.

4 bytes
P <BIN No. >
Ne. of bytes
. ¢ <DATA A>|== <DATA B>l <STATUSS | or
o transfer i <INJOUT>
\ / |
& bytes 8 bytes 8 bytes 8 bytes 8 bytes 2 byites

LI0A70E

Figure 7-16. BINARY Format (Buffer Memory)
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Fach data format has a differe_nt data transfer rate. Table 7-3 shows
the typical time required from sending the FETCh? command or the
MEM:READ? DBUF command to enter the data using the ENTER

command with

an HP 9000 series 300 computer.

Table 7-3. Data Format and Data Transfer Time

Format Data Type Time
ASCIT | Data without BIN No. 10 ms
Data with BIN No. 11 ms

List Sweep Data (10 points) 75 ms

Data Buffer Memory (128 sets of data) 960 ms

BINARY | Data without BIN No, 8 ms
Data with BIN No. 8.8 ms

List Sweep Data (10 points) 34 ms

Data Buffer Memory (128 sets of data) 406 ms

Remote Control
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Status Byte The status byte register contains an 8-bit word that the HP 4284A
places on the HP-IB bus when it is serially polled.

The value of each bit indicates the status of an internal HP 42844
function, and two bits of the status byte are used as the summary

bits of the registers (Refer to Figure 7-17). Bits are set to “1” and
reset to “0”.

— Status Summary Messages —

Service

|
SRR read by Serial Poll
Request «———-mm{ F}j"ﬁgssss‘mvi 3 {2 ; 1 ’ 0 l % Status Bit Register

MSS

Generation e read by #STB?

(& ™

Logical OR
&)
N

Service Reguest
g I7N51413‘2‘? JOt Enable Register
Set by ¥SRE

LR0TO

Figure 7-17. Status Byte Register

The individual bit assignments of the status byte and its bit weights
are given in Table 7-4. When you read the status byte using HP-IB
serial polling, the value is the sum of the total bit weights of all the
high bits at the time you read the byte. After serial polling the
status byte, only bit 6 (RQS) is cleared.
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Table 7-4. Status Byte Assignments

Bit No.

Bit Weight

Description

[ R T - )

128

64

32

16

oo 5 Y S # ]

Operation Status Event Register Summary Bit

'This bit is set to “1” when one or more enabled bits of the operation
status event register (discussed later in this chapter) has been set to
“17. This bit is cleared when all bits of the operation status register
are set to 0. (This bit isn’t cleared by serial-poliing.)

Bit 6 serves two functions RQS/MSS depending on how it is read.
¢ RQS (Request Service) Bit

If bit 6 is read in the serial polling process, it is treated as the RQS
bit and is reset during the serial polling process.

» MSS (Master Summary) Bit

If bit 6 is read using the *STB? {status byte) query, it is treated as the
MSS bit, and its value is not changed by the executing the *STB?

query.
To understand this operation think of the RQS and MSS bits as two

inputs to a multiplexer (MUX) and the output of the MUX being bit 6
of the status byte register.

During the serial polling operation the MUX path selected is from the
service request generation circuit to bit 6, so bit 6 represents the RQS
bit.

During execution of the #STB? query the MUX path selected is from

the master sumrnary bit generation circuit to bit 6, so bit 6 represents
the MSS bit.

To clear the MSS bit, all bits of the original registers corresponding to
the enabled summary bit in the status byte and the output buffer of
the HP 4284A must be cleared. When you read the status byte
including the MSS bit instead of the RQS bit, the #STB? query must
be used. #STB? query clears neither the MSS bit nor the RQS bit.

Standard Event Status Register Surnmary Bit

This bit is set to “1” when any enabled bits of the standard event
status register (discussed later in this section) has been set to “17.
This bit is cleared when all bits of the standard event status register
are set to 0. (This bit isn’t cleared by serial-polling.)

MAV (Message Available) Bit

This bit is set to “1” whenever the HP 4284A has data available to
output. This bit is cleared when the available data is read.
(This bit isn’t cleared by serial-polling.)

always 0 {zero)
always 0 (zero)
always O (zero)

always 0 (zero)
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Enabling the
Status Byte

7-22 Remote Control

A service request (SRQ) will be generated when any enable bit in the
status byte register is set to “1”. So to enable/disable any bits of the
status byte register, you can set bits in the service request enable
register. These bits correspond to bits in the status byte. When a
bit is set in the service request enable register it enables that bit in
the status byte to request service. To set bits in the service request
enable register, the *SRE command is used. The syntax of the *SRE
commaand is :

*SRE< n>
Where, <n> : decimal number (0 to 255}
For example,

If <n> is equal to 34 (00100010 in binary), bit 1 and bit 5 are
enabled, as follows.

Bit No. of MSB LSB
Statas Byte 76543210
Bit Paitern
for *SRE commpand [00100010

In this case, when either bit 1 or bit 5 of the status byte is set to “17,
a service request is generated.

The default setting is *SRE 0 (all bits of the status byte are disabled).

Bit 6 (RQS) is non-maskable, and bits 0 to 3 are always 0 (zero).
Thus, it is meaningless to mask these bits. (The *SRE command’s bit
pattern for masking bit 6 is ignored, and the *SRE command’s bit
pattern for masking bits 0 to 3 are accepted, but is meaningless.)



Operation Status  The operation status register group provides operation status
Register Group reporting by summarizing multiple events into a summary message
(bit 7) of the status byte. The structure of the operation status
register group is shown in Figure 7-18. The operation status register
group cousists of the standard operation status condition register, the
standard operation status event register, and the standard operation
status event enable register.

Measuring Bit
Sweeping Bit

< | Measuring Correction Data Bit

E Operation Status
Candition Register

5 01a] fralalalq]

Transition FH
( -

—

=
~ i
i}

i15|14] ﬂ 4 [ 3]2]¢ ‘ o] Operation Status

E Event Register
—®4
&
=0
&
A
a0

s Operation Status
fﬂS[M] ﬂ u ; > ! 21 ' O! Event Enable Register

o]

&

Logical

L

B e

Summary Message

Operation Status Event Register
Summary Bit

(Bit 7 of Status Byte Register)

L0705

Figure 7-18. Operation Status Register Structure
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Standard Operaticn Status Condition Register

The standard operation status condition register consists of 16-bits,
and reflects these states in its condition bits. So each time the

HP 4284A’s condition is changed, its condition bit is changed from
“0” to “17, or from “1” to “0”. Each bit of the standard operation
status condition register is shown below,

Table 7-5.
Standard Operation Status Condition Register
Assignments
Bit No. | Bit Weight Description
155 always ( (zero)
4 16 Measuring Bit

0 : Measurement not in progress
1 : Measurernent in progress

3 8 Sweeping Bit

0 : List sweep measurement not in progress
1: List sweep measurement in progress

2 4 always 0 (zero)
1 2 always 0 {zero)
0 I Measuring Correction Data Bit

0 : Correction data measurement not in progress
1: Correction data measurement in progress

When you read the contents of the standard operation status
condition register using the STATus:0PERation:CONDition? query,
the standard operation status condition register isn’t cleared. To
clear the standard operation status condition register, the device’s
condition state should only be changed by setting all bits to 0.



Standard Operation Status Event Register

The standard operation status event register consists of 16-bit
registers, and each event bit in the event register corresponds to

a condition bit in the standard operation status condition register.
Each event bit is set to “1” when its corresponding bit in the
condition register makes a “1” to “0” transition only, a nega,tzve
transition filter is used.

Table 7-6.

Standard Operation Status Event Register Assignments

Bit No.

Bii Weight

Description

i5-56
4

16

always 0 (zero)

Measurement Complete Bit

This bit is set to “1” when a single point
measurement is completed.

List Sweep Measurement Complete Bit

This bit is set to “1” when a last sweep point
measurement of the list sweep measurement is
completed.

always  (zero)
always 0 (zero)

Correction Data Measurement Complete Bit

‘This bit is set to “1” when the OPEN, SHORT, or
LOAD correction data measurement is completed.

When you read the contents of the operation status event register
using the STATus:0PERation:EVENt? query, the operation status
event register is cleared, and bit 7 of the status byte is set to “0”.
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Standard Operation Status Event Enable Register

A operation status summary bit {(bit 7 of the status byte) will be set
when any enable bit in the operation status event register is set to
“17. To enable/disable any bits of the operation status event register,
the standard operation event enable register is used. The standard
operation event enable register is the same length as the standard
operation event register. When a bit is set in the operation status
event register it enables the corresponding bit in the operation event
register to request service. To set any bit in the operation status
event enable register, The STATus:0PERation:ENABLe command is
used. The syntax of the STATus :0PERation:ENABle command is:

STATus : OPERation:ENABle<n>
Where, <n> : decimal number (0 to 65535)
For example,

I <n> is equal to 8 {0000006000001000 in binary), bit 3 is enabled,
as follows.

Bit No. of |[MSB LSB
Event Register 115 14131211109 8 7 6 5 4 3 2 1 0
Event Enable

Register 00 00000O0O0GO0O0CO0T1000

In this case, when either bit 3 of the operation status event register
is set to “1”, the operation status summary bit (bit 7 of the status
byte) is set to “17.

The defanlt setting is STATus:0PERation:ENABle O (all bits of the
operation status event register are disabled).

Bit 1, bit 2, and bits 5 to 15 are always 0 (zero). Thus, it is
meaningless to mask these bits.
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Standard Event  The standard event status register contains the 16-bits of the

‘Status Register  operation status report which is defined in IEEE 488.2-1987 as
shown in Figure 7-19. If one or more enable bits of the standard
event status register is set to “1”, bit 5 (standard event status
register summary bit) of the status byte is set to “1”. Each bit of the
standard event status register is shown on the next page.

When each error bit (bit 2, bit 3, bit 4, and bit 5) of the standard
event status register is set to “1”, an error message with the following
error numbers is input to the error quene. For details, refer to

Appendix B.
Bit Ne. Error No.
5 (Command Error) ~100 to —178
4 (Execution Error) —211 to -230
3 (Device Specific Error) | 10 to 101, —310, —311
2 (Query Error) —400 to —440

When you read the contents of the standard event status register
using the *ESR? command, the standard event status register is
cleared, and bit 5 of the status byte is set to “0”.
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Table 7-7. Standard Event Status Register Assignments

Bit No.

Bit Weight

Description

128

64

32

16

Power On (PON) Bit

This bit is set to “1” when the HP 4284A’s power supply has
been turned OFF and then ON since the last time this register
was read.

User Request (URQ) Bit
always 0 {zero)
Command Error (CME) Bit

This bit is set to “1” if the following the command errors occur.
An IEEFE 488.2 syntax error occurred.

The device received a Group Execute Trigger (GET) inside a
Prograin message.

Execution Error (EXE) Bit

This bit is set to “1* when a parameter following a header of a
HP-IB command was evaluated by the HP 42844 as being
outside of its legal input range or is otherwise inconsistent with
the HP 4284A’s capabilities.

Device Specific Error (DDE) Bit

This bit is set to “1” when a device dependent error (except for
the command error, query error, and execution error) has
occurred,

Query Error (QYE) Bit

This bit is set to “1” when reading data from the output buffer
and no data was present, or when the data was lost.

Request Contro]l (RQC) Bit
always 0 (zero)
Operation Cornplete (OPC) Bit

This bit is set to “1” when'the HP 4284A has completed all
selected pending operations before sending the *0PC command.
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Enabling the Event
Status Register

Remote Control

An event status register summary bit (bit 6 of the status byte) will
be set to “1” when any enable bit in the standard event status
register is set to “1”. To enable/disable any bits of the standard
event status register, you can set the bits in the standard event
status enable register. These bits correspond to bits in the standard
event status enable register. When a bit is set in the standard event
status enable register it enables the corresponding bit in the standard
event status register and sets bit 6 of the status byte (event status
register summary bit) to “1”. To set any bit in the standard event
status enable register, the *ESE command is used. The syntax of the
*ESE command is:

*ESE<n>
Where, <n> : decimal number (0 to 255)
For example,

If <n> is equal to 34 (00100010}, bit 1 and bit 5 are enabled, as
follows.

Bit No. of Event | MSB LSB
Status Register |76543210
Bit Pattern

for *ESE command [0 010606010

When either bit 1 or 5 of the standard event status register is set to
“17, the event status register summary bit (bit 6 of the status byte)
is set to “1”.

The default setting is *ESE 0 (all bits of the standard event status
byte are disabled).

Bits 1 and 6 of the event status register are always 0 (zero). Thus
masking these bits has no meaning.



Sample Programs

Control Settings

Note #
Note ﬁ

This paragraph provides some HP BASIC sample programs for
control set and data transfer.

The HP 4284A has four control setting pages under as
follows.

w MEAS SETUP

m CORRECTION

w LIMIT TABLE SETUP
m LIST SWEEP SETUP

So, the control settings on each page should be set. The sample
programs are shown in the order of the preceding list starting on the
next page.

In case of the front panel operation, the available control settings
depends on the display page. But in the case of HP-IB operation,
all of control settings can be set without concern to the page being
displayed.

When the HP 4284A measures a DUT, one of the following pages
under {DISPLAY FORMAT } must be used even if the HP 4284A is in the
remote condition.

w MEAS DISPLAY

wm BIN No. DISPLAY

® BIN COUNT DISPLAY
n LIST SWEEP DISPLAY
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MEAS SETUP page

This sample program sets all of the setting controls on the MEAS

SETUP page.
10 ASSIGE
20 RENOTE
30 DUTPUT
40 OUTPUT
50 OUTPUT
60 QUTPUT
70 OUTPUT
80 QuTPUT
90 OUTPUT
100  OUTPUT
110 ouUTPUT
120 QUTPUT
130  GQUTPUT
140  QUTPUT
150 OUTPUT
160  DUTPUT
170  DUTPUT
180  QuTPUT
-190  OUTPUT
200  QUTPUT
210 DUTPUT
220 END

@Meter TO 717

@Meter

@Meter;"DISP:
@Meter;"DISP
@Meter ; "FUNC:
@Meter; "FREQ
@Meter; "VOLT
@Meter;"TRIG:
@Meter;"AMPL:
@Meter;"OUTP
@Meter;"OUTP
@Meter; "FUNC:
@Meter;"BIAS:
@Meter;"APER
@Meter;"FUNC:
@Meter; "FUNC:
@Meter;"TRIG:
@Meterxr; "FUNC:
@Meter; "FUNC:
@Meter; "FUNC:
@Meter; "FUNC:

PAGE MSET"

:LINE HUCantrn] Example“ 1N}

IMp ZTD"
1MHZY

1VI1

SOUR BUSY
ALC ON"

:HPOW onv
:DC:ISOL ON"

IMP:RANG 10KOEM"
VOLT &¢

LONG, 4"
SMON:VAC oN
SMON:IAC CN"

DEL &"
DEV1:MODE ABS"
DEVZ2:MODE ABS"
DEV1:REF 10000
DEV2:REF 1"

Figure 7-20. MEAS SETUP Page



CORRECTION page

This sample program sets the setting controls on the CORRECTION
page after the correction data have already been stored.

i0 ASSIGN @Meter TO 717

20 REMOTE @Meter

30 QUTPUT @Meter;"DISP:PAGE CSET®
40 QUTPUT @Meter;"CORR:0PEN STAT ON®
50 QUTPUT @Meter;"CORR:SHOR:STAT ON®
60 OUTPUT QMeter;*CORR:LUAD:STAT ONY
70 OUTPUT @Meter;"CORR:LENG 1V

80 QUTPUT @Meter;"CORR:METH MULTH

90 QUTPUT @Meter;"CORR:USE 10¢

100 OUTPUT @Meter;"CORR:LOAD:TYPE CPDY
110 QUTPUT @Meter;"SPOTi:STAT ONY

120  OUTPUT @Meter;"SPOT2:STAT ONY

130  OUTPUT @Meter;"SPOT3:STAT ON¢

140 END

Figure 7-21. CORRECTION page
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LIMIT TABLE SETUP page

This sample program sets all of the setting controls on the LIMIT
TABLE SETUP page.

10 ASSIGN @Meter TO 717

20 REMOTE @Meter

30 OUTPUT @Meter;"DISP:PAGE LTABY

40 QUTPUT @Meter;"FUNC:IMP CPD"

50 QUTPUT @Meter;"COMP:TOL:NOM 10E-12"
60 QUTPUT @Meter;"COMP ON®

70 GUTPUT @Meter;"COMP:ABIN ON©

80 OUTPUT @Meter;"COMP:MODE PTOLY

80 OUTPUT @Meter;"COMP:TOL:BINt -1,1"
100  QUTPUT @Meter;"COMP:TOL:BIN2 -2,2"
110 QUTPUT @Metexr;"COMP:TOL:BIN3Z ~3,3"
120 QUTPUT @Meter;'"COMP:TOL:BIN4 -4,4%
130  OUTPUT @Meter;"COMP:TOL:BINS -5,5"
140 OUTPUT @Meter;"COMP:TOL:BIKG -6,8"
150  QUTPUT @Meter;"COMP:TOL:BIKT7 -7,7"
160  OUTPUT @Meter;"COMP:TOL:BIN8S -8,8"
170  OUTPUT @Meter;"COMP:TDL:BIN9 -9,9"
180  OUTPUT @Meter;“COMP:SLIM 0,0.00005"
180 END

Figure 7-22. LIMIT TABLE SETUP page
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1¢
20
30
40
50
60
70
80
20
100
110
120
130
140
150
160

ASSIGN
REMOTE
ouTPUT
OUTPUT
oUTPUT
0UTPUT
ouUTPUT
OUTPUT
OUTPUT
OUTPUT
OUTPUT
QuUTPUT
OUTPUT
oUTPUT
GUTPUT
END

@Meter TO 717
@Meter

LIST SWEEP SETUP page

This sample program sets all of the setting controls on the LIST

SWEEPFP SETUP page.

@Meter; "DISP:PAGE LSET"
@Meter;"LIST:MODE SEQ"
@¥eter;"LIST:FREQ 1KHZ,2KHZ,G5KHZ,1CKHZ,20KHZ,50KEZ, 100KHZ ,200KHZ ,500KHZ , IMBZ"

@Meter;"LIST:BAND?
@Meter;"LIST:BAND2
@Meter;"LIST:BAND3
@Meter; "LIST:BAND4
@Meter;"LIST:BANDS
@Meter;"LIST:BANDS
@Meter;"LIST:BANDY
@Meter; "LIST:BANDS
@Meter;"LIST:BANDS

4,100,200"
4,100,200"
4,100,200"
4,100,200"
4,100,200
4,100,200"
4,100,200"
4,100,200"
4,100,200"

@Meter;"LIST:BANDIO A,100,200"

Figure 7-23. LIST SWEEP SETUP
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Data Transfer Examples

The HP 4284 A has two data transfer formats, ASCIT and BINARY.
This paragraph includes sample programs for each.

ASCI Format

The sample programs using the ASCII data format are in the
following three patterns.

w Measurement data transfer when the comparator function of the
limit table is set to ON. (Figure 7-24}

w Measurement data transfer using the buffer memory function
when the comparator function of the limit table is set to ON.
(Figure 7-25)

® Measurement data transfer when the list sweep measurement is
performed. (Figure 7-26)

10  ASSIGN @Meter TO 717
20 REMOTE @Meter

30 QUTPUT @Meter;"=*RST;*CLS" AN

40 OUTPUT @Meter;"FORM ASCII® ! Setup

50 BUTPUT @Meter;"TRIG:SOUR BUSY ! Measurement
60 0UTPUT @Meter;"COMP ONM ! Condition
70 OUTPUT @Meter;"INIT:CONT ON“ i/

80 FOR I=0 TO @

90 TRIGGER @Meter
100 ENTER @Meter;A,B,C,D
110 PRINT A,B,C.D

! Perform measurement
! Transfer data to controller
! Print measurement result

120 NEXT I

130 END

Figure 7-24. Sampie Program (Comparator) Using ASCIH Format
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10
20
30
40
50
60
70
80
80

100
110
120

130
140
150
180

170

Figure 7-25. Sample Program (Buffer Memory) Using ASCII Format

10
20
30
40
50
60
70
80
20
1c0
110
120
130
140
150
160
170
i80
180
200
210

DIM p(127,3)
ASSIGN @QMeter TO 717
REMOTE @QMeter

QUTPUT @Meter;"*RST;*CLS" (A
OUTPUT @Meter;"FORM ASCITH ! Setup
OUTPUT @Meter;"MEM:DIM DBUF, 128" ! Measurement
QUTPUT @Meter;"TRIG:SOUR BUS™ ! Condition
QUTPUT @Meter;"COMP ON¢ i/ :
OUTPUT @Meter;"MEM:FILL DBUF" ! Enable the buffer memory
FOR I=0 TO 127 LAY
OUTPUT @Meter;"TRIGGER® ! Perform measurement 128 times
NEXT I v/ :
QUTPUT QMeter;"MEM:READ? DBUF® Y
ENTER @Meter;D(*) !/Transfer the measurement result
PRINT D(*) ! Display the measurement result

OUTPUT @QMeter;"MEM:CLE DBUF"

END

! Disable the buffer memory

DIM D(6,3)

ASSIGN
REMOTE
OUTPUT
CUTPUT
CUTPUT
oUTPUT
QUTPUT
OUTPUT
OUTPUT
OUTPUT
CUTPUT
auTPUT
QUTPUT
CUTPUT
OUTPUT
OUTPUT

@Meter TO 717

QMeter

@Meter; "*RS8T ;% LS" LAY
@Meter;"FORM ASCIIV t |
@Meter;"TRIG:SOUR BUS" t ]
@Meter;"LIST:MODE SEQ" L
@Meter;"LIST:FREQ 1KHZ,2KHZ,S5KEZ,10KHZ,20KHZ,50KKEZ, 10CKHZ"
@Meter;"LIST:BARD1 A,100,200"! Setup
QMeter;"LIST:BANDZ A4,100,200%! Measurement
@Meter;"LIST:BAND3 4,100,200"! Condition
@Meter;"LIST:BAND4 A,100,200%¢ |
OMeter;"LIST:BANDS 4,10¢,200%"! |
@Meter;"LIST:BAKDS 4,100,200 |
@Meter;"LIST:BANDY 4,100,200"! |
@Meter;"DISP:PAGE LIST" |

QMeter; "INIT:CONT DNV 1

TRIGGER @Meter ! Perform measurement

ENTER @Meter;D(*)
PRIKT D(*) ! Display measurement data

END

! Transfer measurement data

Figure 7-26. Sample Program (List Sweep) Using ASCH Format
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BINARY Format

The sample programs using the BINARY data format are in the
following three patterns. (The contents of the sample programs are
same as the contents of the ASCII format’s sample programs.)

® Measurement data transfer when the comparator function of the
Limit table is set to ON. {Figure 7-27)

& Measurement data transfer using the buffer memory function
when the comparator function of the limit table is set to ON.
(Figure 7-28)

m Measurement data transfer when the list sweep measurement is
performed. (Figure 7-29)

10 INTEGER Header_1,Header 2,Term
20 ASSIGN @Meter TO 717;FDRMAT ON
30 ASSIGN @Binary TO 717;FORMAT OFF
40 REMOTE @Meter

50 OUTPUT @Meter;"*RST;*CLS" 1\
80 QUTPUT @Meter;"FORM REAL,64" ! Setup
70 CUTPUT @Meter;"TRIG:SOUR BUS™ ! Measurement
80 OUTPUT @Meter;"COMP ON“ ! Condition
- 90 0UTPUT @Meter;"INIT:CONT ON® vy
100 FOR I=0 TD 9
110 TRIGGER @Meter X ! Perform measurement
120 ENTER @Binary;Header_1,Header_2,.,B,C,D,Term! Transfer data
130 PRINT A,B,C.,D ! Display measurement result
14¢ NEXT I
15¢  EmND

Figure 7-27. Sample Program (Comparator) Using BINARY Format
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10
20
30
40
50
60
70
80
20
100
110
120
130
140
150
160
170
180
190
200
210
220
230

10
20

30

40
50
60
70
80
80
100
110
120
130
140
150
160
170
180
180

IRTEGER Header_1,Header_2,Header_3,Term
DIM D(127,3)

ASSIGN @Meter TD 717 ;FORMAT ON

ASSIGN @Binary TO 717;FORMAT OFF

REMOTE @Meter

OUTPUT @Meter;"#RST;*CLSY i\
QUTPUT @Meter;"FORM REAL,64" ! Setup
OUTPUT @Meter;"MEM:DIM DBUF,128" ! Measurement
QUTPUT @Meter;"TRIG:SOUR BUSY ! Condition
OUTPUT @Meter;"COMP CON" 1/
QUTPUT @Meter;"MEM:FILL DBUF" ! Enable the buffer memory
FGR I=0 TO 127
QUTPUT @Meter;"TRIGGER" ! Perform the measurement 128 times
NEXT I
OUTPUT @Meter;"MEM:READ? DBUFY ! Transfer data
ENTER @Binary;Header_l,Header 2,Header_3,D(*),Term
PRINT D(*) ¢ Display the measurement result
OUTPUT @Meter;"MEM:CLE DBUF" ! Disable the buffer memory
END

Figure 7-28. Sample Program (Buffer Memory) Using BINARY Format

INTEGER Header_1,Header_2,Header_3,Term
bIM D{(6,3)

ASSTGN @Meter TO T717;FORMAT ON

ASSIGN @Binary TO 717;FORMAT OFF.

REMOTE @Meter

QUTPUT @Meter;"*RST;#(LS" LAY
OUTPUT @Meter;"FORM REAL,64" L
QUTPUT @Meter;"TRIG:S0UR BUsSH L
OUTPUT @Meter;"LIST:MODE SEG® L
OUTPUT @Meter;"LIST:FRER iKHZ,2KHZ,5XHZ,10KHZ,20KHZ,50KHZ, 100KHZ"Y
OUTPUT @Meter;"LIST:BAND1 4,100,200"! Setup
CUTPUT @Meter;"LIST:BAKDZ 4,100.,200"! List
QUTPUT @Meter;"LIST:BAND3 4,100,200"! Sweep
QUTPUT @Meter;"LIST:BAKD4 4,100,200"! Table
OUTPUT @Meter;"LIST:BANDS 4,100,200%1|
QUTPUT @Meter;“"LIST:BANDG A,100,200%1|
QUTPUT @Meter;"LIST:BARDT 4,100,200%1|
OUTPUT @Meter;"DISP:PAGE LISTY L

QUTPUT @Meter;"INIT:CONT oOk" 1/

TRIGGER @Meter ! Perform measurement

ENTER €Binary;Header_ 1,Header_2,Header_3,D(*)},Term! Transfer measurement data
PRINT D(x) ! Display measurement data

END

Figure 7-28. Sample Program (List Sweep) Using BINARY Format
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Command Reference
W

Introduction

This chapter provides descriptions of all the HP 4284A%s available
HP-IB commands which correspond to Standard Commands for
Programmable Instruments(SCPi) command sets, listed in functional
subsystem order. Use this chapter as a reference. Each command
description contains the following paragraphs:

Field A field name corresponding to a SCPI
command.

Command Syntax  The way you must type in the clomma‘nd,
including all of the required and optional
paramefers.

Query Syntax The way you must type in the query, including
all of the required and optional parameters.

Query Response HP 4284 A’s response data format.

Example A case serving as a typical model for the more
common uses of the command.

™

Notation
Conventions and
Definitions

The following conventions and definitions are used in this chapter to
describe HP-IB operation.

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

[] Square brackets indicates that the enclosed items are
optional. The square brackets with the asterisk (for example,
[,<value>*]) means the enclosed item (<value>) repeats until
the maximum counted number.

{}  When several items are enclosed by braces, one and only one
of these elements may be selected.

The following definitions are used:

<NL'END> Terminators (the EOI line is asserted by New Line or
ASCII Line Feed character (decimal 10))

White space  Single ASCII character (0-9, 1132 decimal)
For example, Carriage Return (13 decimal) or Space
(32 decimal)

Command Reference 8-1




Command Structure The HP 4284A commands are divided into two types: HP-IB
common commands and SCPI commands. The HP-IB common
commands are defined in IEEE std. 488.2-1987, and these commands
are common for all devices. The SCP] commards are used to
control all of the HP 4284A’s functions. The SCPI commands are
tree structured three levels deep. (The highest level commands are
called the subsystem commands in this manual.) So the lower level
commands are legal only when the subsystem commands have been
selected. A colon (:) is used to separate the higher level commands
and the Jower level commands. See Figure 8-1 for a sample.

"

FUNCtion |

IMPedgance SMONitsr
' CFUNC: IMP CPDT
RANGe ’ VAC ! TAC
oo e
"FUNC: IMP:RANG 100° TFUNC: SMON: VAC ON? TFUNCISMON: TAC ON°
! AUTO

TRUNC: IMPRANG LAUTO ON®

Figure 8-1. Command Tree Example
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The basic rules of the command tree are as follows.
m Letter case (upper and lower) is ignored.

For example, ‘
FUNC:IMP CPD = func:imp CpD = Fulic:IMp cPd

m Spaces (Ll used to indicate a space) must not be placed before
and/or after the colon (:).

For example,
(wrong) FUNCLI:LIIMP CPD — (right) FUNC:IMP CPD

m The command can be completely spelled out or in abbreviated. '
{The rules for command abbreviation are described later in this
section}

For example,
FUNCTION: IMPEDANCE CPD = FUNC:IMP CPD

» The command header should be followed by a question mark (?) to
generate a guery for that command.

For example,
FURC:IMP?

The semicolon (;) can be used as a separator to execute multiple
commands on a single line. The multiple command rules are as
follows.

m Commands at the same level and in the same subsystem command
group can be separated by a semicolon (;) on a multiple command
line.

For example,
FUNC:SMON:VAC ON;IAC DN

® To restart commands from the highest level, a semicolon {;) must
be used as the separator, and then a leading colon (:), which
shows that the restarted command is a command at the top of th
command tree, must follow.

For example,
FUNC:IMP CPD; :FUNC:SMON:VAC ON

w The HP-IB common commands can restart only after 2 semicolon
on a multiple command lne.

Yor example,
FUNC:IMP CPD;%SRE 32

» The HP-IB common commands keeps the previous commands level
in a multiple command line.

For example,
FUNC:IMP CPD;*SRE 32;SMON:VAC DN;IAC ON
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Command E;}veryfcommand aind c];ara.ctiz parameter ha; at l?,gs{; two forms, a
r I ti n short form and a ong iorm. some cases they wi e the same.
Abbreviations The short form is obtained using the following rules.

= If the long form has four characters or less, the long form and short
form are the same.

w If the long form has more than 4 characters,

0 If the 4th character is a vowel, the short form is the first 3
characters of the long form.

o If the 4th character is not a vowel, the short form is the first 4
characters.

For example:

BIAS abbreviates to BIAS.
TRIGger abbreviates to TRIG.
LEVel abbreviates to LEV.
FREQuency abbreviates to FREQ.

n If the long form mnemonic is defined as a phrase rather than a
single word, then the long form mnemonic is the first character of
the first word(s) followed by the entire last word. The above rules,
when the long form mnemonic is a single word, are then applied to
the resulting long form mnemonic to obtain the short form.

For example:

Percent T'OLerance abbreviates to PTOL. (The long form is
PTOLERANCE.)

Note The HP 4284 A accepts the three forms of the same SCPI commands:
all upper case, all lower case, and mixed upper and lower case.
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Header and The HP-IB control commands consists of a command header and
Parameters parameters. (See the following.)
ézgggzag:de ﬁzzzz:d Parameter

QUTPUT 717;"FREQ 1.25KHZ"

N T

Suffix

Controller HP-IB Address
Unit

Qutput
Statement

Numeric Multiplier
Data Mnemonic

white Space

Figure 8-2. Command Header and Parameters

Headers can be of the long form or the short form.. The long form
allows easier understanding of the program code and the short form
allows more efficient use of the computer. Parameters may be of two
types as follows.

m Character Data and String Data

Character data consists of ASCII characters. The abbreviation
rules are the same as the rules for command headers. String data
consists of ASCII characters enclosed by double quotes (¥ ™).

m Numeric Data

Integer (NR1), fixed point {(NR2), or floating point (NR3). These
three numeric data types are defined in IEEE 488.2-1988. (Refer
to the syntax diagrams on the next page.) The available range for
numeric data is + 9.9E37.
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NR1

For example, 123

+123
—12345
NR2
For example, 12.3
+1.234
~123.4
NR3

For example, 1.23E+3
123.4E—-56

When numeric data is used as a parameter, the suffix multiplier
mnemonics and suffix units (The suffix multiplier must be used with
the suffix unit.) can be used for some commands as follows.
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Table 8-1. Multiplier Mnemonics

Definition Mnemonic
1E18 (EXA) EX
1E15 (PETA) PE
1E12 (TERA) T
1E9 (GIGA) G
1E6 (MEGA) MA!
1E3 (KILO) K
1E~3 (MILLI) M
186 (MICRO) U
1E-9 (NANO) N
1E-12  (PICO) P
1E—-15 {(FEMTO) F
IE-18  (ATTO) A
*: M or MA is available only
when the suffix unit is HZ.

Tabie B-2. Suffix Units and Avzilable Commands

Suffix Unit Available Command

HZ FREQuency
LIST:FREQuency
CORRection:SPOT<n>:FREQuency

v VOLTage
BIAS:VOLTage
LIST:VOLTage
LIST:BIAS:VQLTage

A CURRent
BIAS:CURRent
LIST:CURRent
LIST:BIAS:CURRent

OHM FUNCtion:IMPedance:RANGe
M CORRection:LENGth

5 TRIGger:DELay

The header separator is placed between the header and its parameter.
This is one white space which is defined as a single ASCII character
in the range 0 through 9 or 11 through 32 decimal. This includes the
ASCII space (32 decimal) code.
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Terminators

Program Message
Terminators

Response Message
Terminators

8-8 Command Reference

There are two kinds of the terminators: program message
terminators and response message terminators.

The HP 4284A responds to the input data message when it is

in the remote mode (REN control line true) and is addressed to
listen. The input data message contain a string of HP-IB commands
and terminators. The HP-IB commands are executed after the
terminators are received. The terminators defined as follows.

- <white space>

White Space  Single ASCII character (0 to 9, 11 to 32 decimal)
For example, Carriage Return (13 decimal) or Space
{32 decimal)

NL New Line (Line Feed (10 decimal))
"END EOI is asserted with the last byte is sent.

The HP 4284A can send an output data message when it isin

the local or remote modes, when it is addressed to talk, or in the
talk-only mode. The data message contains the message returned by
the query command and the terminators. Terminators defined as
follows.

@~

The EOI Line is asserted while the New Line or Line Freed character
(10 decimal) is being sent on the bus.



Command All commands in this reference are fully explained and listed in the
Reference following functional command order.
HP 4284A Subsystem Commands

# DISPlay e QUTPut ¢ TRIGger & NEMory

e FREQuency e BIAS s INITiate s CORRection

e VOLTage . @ FUNCtion ¢ FETCh?Y ¢ COMParator

s CURRent « LIST ® ABORt s Mass MEHory

¢ AMPLitude o APERture s FORMat e SYSTem

¢ STATus

HP-IB Common Commands

¢ *CLS e *SRE e #0PC? & *T3T?

e *ESE & *3TE? e AT e *TRG

e *ESR? » xIDN7 ® *E3T e ¥LRN?
& *QpPT?

- The explanation of each subsystem command is patterned as follows.

Subsystem command name

Command Tree (Subsystem command only)
Compound Command Name

Command Description

Command Syntax

Example Using The Above Command Syntax
Query Syntax

Query Response

Example Using The Above Query Syntax

W00 S DG N

Command Reference 8.9
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D]SP[ay Subsystem The DISPlay subsystem command group sets the display page, and
enters ASCII characters on the comment line. Figure 8-3 shows the
command tree of the DISPlay subsystem command group.

DISRPLAY — PAGE MEASurement

Bin NUMber

Bin COunt

LIST

Measurement SETup
Correction SETup
Limit TABle

List SETup
SYSTem

CATalog
SELFtest

— LINE "<string>"

Figure 8-3. DISPlay Subsystem Command Tree

8-10 Command Reference



DISPiay Subsystem

:PAGE

Command Syntax

Example

Query Syntax

Query Response

Example

The :PAGE command sets the display page. The :PAGE? query
returns the abbreviated page name currently displayed on the LCD
screen.

DISPlay:PAGE <page name>
Where, <page nome> is:
MEASurement Sets display page to MFEAS DISPLAY

BNUMber Sets display page to BIN No.DISPLAY
BCDunt Sets display page to BIN COUNT DISPLAY
LIST Sets display page to LIST SWEEP DISPLAY
MSETup Sets display page to MEAS SETUP

CSETup Sets display page to CORRECTION

LTABle Sets display page to LIMIT TABLE SETUP
LSETup Sets display page to LIST SWEEP SETUP
CATalog Sets display page to CATALOG

SYSTem Sets display page to SYSTEM CONFIG
.SELF Sets display page to SELF TEST

OUTPUT 717;"DISP:PAGE BCO" ! Set to the BIN COUNT DISPLAY
DISPlay:PAGE?

Returned data format is :
< page narne><NL~END>
Where,

<page name> Return the abbreviated name of the current display
page as shown in the preceding list.

10 QUTPUT 717;"DISP:PAGE?"
20 ENTER 717;A$

30 PRINT A$

40 END
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bDlisSPlay Subsystem

LINE

Command Syntax

Example

Query Syntax

Query Response

Example

8-12 Command Reference

The :LINE command enters an arbitrary comment line of up to 30
ASCII characters in the comment field. The :LINE? query returns
the comment line characters.

DISPlay:LINE "<siring>"

Where, <string> is ASCII character string (maximum of 30
characters)

OUTPUT 717;"DISP:LINE ""This is a comment."""

DISPlay:LIKE?

Returned data format is :

< string><NL~END>

10 QUTPUT 717;V"DISP:LINE?"
20 ENTHER 717;4%

30 PRINT A$

40 END



ry

-

FREQuency Subsysiem

FREQuency
Subsystem

Command Syntax

Note
v

Example

Query Syntax

Query Response

Example

The FREQuency command sets the oscillator frequency. The
FREQuency? query returns the current test frequency setting.

<value>
FREQuency| :CW ] { MIN

MAX
Where,
<value> is the NR1, NR2, or NR3 format
MIN Sets to the minimum value (20 Hz)
MAX Sets to the maximum value (1 MHz)

A suffix multiplier and a suffix unit, 2 {(hertz), can be used with this
command. Either MAHZ and MHZ can be used as the suffix multiplier

for

MHz (1E6 Hz).

Ret

OUTPUT 717;"FREQ 1KHZ" ! Set to 1 kHz

OUTPUT 717;"FREQ MIN" 1 Set to 20 H=z
QUTPUT 717;"FREQ MAX" ! Set to 1 MHz
MIN

. ?
FREQuency[.CW]. [MAK]

urned Format is :

<NE3><NL"END>

10 OQUTPUT 717;"FREQ? MIN®
20 ENTER 717;A

30 PRIXNT A

40 END

Command Reference B8-13




VOLTage Subsystem

Command Syntax

Note
v

Example

Query Syntax

Query Response

Example

8-14 Command Reference

The VOLTage command sets the oscillator’s output voltage level. The
VOLTage? query returns the current oscillator voltage level.

<value>

V[}LTage[ :LEVel}{ MIN

' MAX
Where,
<value> is the NR1, NR2, or NR3 format
MIN Sets or returns to the minimum oscillator voltage level

(5mV}

MAX Sets or returns to the maximum oscillator voltage level

(When Hi-PW mode is OFF: 2V
When Hi-PW mode is ON : 20V)

A suffix multiplier and a suffix unit, V (volt), can be used with this
command. If this query is received when the oscillator level set to a
current level, error —230 Data corrupt or stale will occur.

QUTPUT 71?;“VDLT.1OO MV" ! Set to 100 mV
OUTPUT 717;"VOLT MIN" ! Set to &5 mV

QUTPUT 717;"VOLT MAX" ! Set to 2V
(the HP 42844 standard configuration)

VOLTage| :LEVel]? [Mm}

MAX

Returned format is :

<NR3><NL"END>

10 QUTPUT 717;"VOLT? MIN®
20 ENTER 717;4

30 PRINT A

40 END



CURRent Subsystem

CURRent Subsystem

Command Syntax

Note ﬁi
Example

Query Syntax

Query Response

Example

The CURRent command sets the oscillator’s output current level. The
CURRent? query returns the current oscillator current level.

< value>
CURRent [ :LEVel]{ MIN
MAX
Where,
<value> is the NR1, NR2 or NR3 format
MIN Sets or returns the minimum oscillator carrent level
(50pA) '
MAX Sets or returns the maximum oscillator current level

(When Hi-PW mode is OFF: 20mA

When Hi-PW mode is ON :200mA)

In case of ALC ON, this command sets to ALC OFF
and sets the maximum oscillator current level.

A suffix multiplier and a suffix unit, A (ampere), can be used with

this command. If this query is received when the oscillator level set
to a current level, error —230 Data corrupt or stale will occur.

OUTPUT 717;"CURR 10MA" ! Set to 10 mi

QUTPUT 717;"CURR MAX" ! Set to 20 mi
(the HP 42844 standard configuration)

CURRent [ :LEVel] ? [HIN}

MAX

Returned format is :

<NR3><NL"END>

10 ODUTPUT 717;"CURR? MIN"
20 ENTER 717;4 -

30 PRINT A

40 END
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AMPLitude
Subsystem

Command Syntax

Example

Query Syntax

Query Response

Example

8-16 Command Reference

The AMPLitude command sets the Automatic Level Control (ALC)
to ON or OFF. The AMPLitude? query returns the current ALC
ON/OFF state.

ON

OFF
AMPLitude:ALC

0
Where,
1 (decimal 49) When the function is ON
0 (decimal 48) When the function is OFF

OUTPUT 717;"AMPL:ALC ON*®

AMPLitude: ALCY

Returned format is :

<NR1><HL"END>

10 QUTPUT 747;"AMPL:ALC?T"
20 ENTER 717;4

30 PRINT A

40 END



OUTPut Subsystem

OUTPut Subsystem The OUTPut subsystem command sets the DC bias monitor function.
Figure 8-4 shows the command tree of the OUTPut subsystem group.

QUTPut ———r— :High POWer ON {1)
OFF (0)

— DC - :High POWer ON (1)

OFF (0)

Figure 8-4. OUTPut Subsystem Command Tree

:High POWer The :High POWer command sets the high power mode to ON or
OFF, which means that Option 001(Power Amplifier/DC Bias) is
‘valid or invalid when Option 001 is installed. The :High POWer?
query returns the current high power mode setting. Refer to

Appendix G.
Command Syntax oN
OFF
gUTPut :HPOWer F
0

Where,

1 (decimal 49) When the function is ON
0 {decimal 48) When the function is OFF

Example QUTPUT 717;"0UTP:HPOW ON"

QUTPUT 717;"0UTP:HPOW O"

Query Syntax 0UTPut : HPOWer?

Query Response  Returned format is :
<NR1><NL"END>
Example 10 OUTPUT 717;"“0UTP:HPOW?®
20 ENTER 717:A

30 PRIRT &
40 END
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OUTPut Subsystem

:DC:ISOL ation

Command Syntax

Example

Query Syntax

Query Response

Example

8-18 Command Reference

The :DC:IS0Lation command sets the bias current isolation to ON
or OFF. The :DC:ISOLation? query returns the current setting of
the bias current isolation function. Refer to Appendix G.

ON

-

GUTPut:DC:ISOLation

Where,

1 (decimal 49) When the function is ON
0 (decimal 48) When the function is OFF

OUTPUT 717;"0UTP:DC:ISOL ON®

QUTPUT 717;"0UTP:DC:ISOL O

OUTPut:DC:IS0Lation?

Returned format is :

<NR1><RL"END>

10 QUTPUT 717;"0UTP:DC:ISOL?
20 ENTER 717:A

30 PRINT &

40 END



BIAS Subhsystem

A Y
BIAS Subsystem The BIAS subsystem command group sets the DC BIAS switch to
ON or OFF, and sets the DC bias voltage value or the DC bias
current value. Figure 8-5 shows the command tree of the BIAS
subsystem command group. Refer to Appendix G.
BIAS —r—— :STATe ON (1}
OFF (0}
b 1VOLTage [:LEVel] <value>
MIN
MAX
—— :CURRent ['LEVel] <value>
MIN
MAX

Figure 8-5. BIAS Subsystem Command Tree

Command Reference B8-19



BIAS Subsystem

:STATe

Command Syntax

Example

Query Syntax

Query Response

Example

8-20 Command Reference

The :STATe command turns the DC BIAS switch to ON or OFF.
Setting BIAS:VOLTage or BIAS:CURRent do not implicitly turn
this ON. The :STATe? query returns the current DC BIAS switch
ON/OFF state. *RST default value is OFF. And when Instrument
control settings are loaded from the internal memory or memory
card, this switch is set to OFF.

ON
grF
BIAS:STATe 1
0
Where,

1 (decimal 49) When the switch is ON
0 (decimal 48) When the switch is OFF

OQUTPUT 717;"BIAS:STAT 1

BIAS:STATe?

Returned format is :

<NRi><KL"END>

10 QUTPUT 747;"BIAS:STAT?"
20 ENTER 717;A

30 PRINT A

40 ERD



BIAS Subsystem

e :VOLTage The :VOLTage command sets the DC bias voltage. Setting
| BIAS:VOLTage does not implicitly turn the DC bias ON. The
:VOLTage? query returns the current DC bias voltage setting value.
Refer to Appendix G. '

Command Syntax <value>
BIAS:VOLTage| :LEVel]{ MIN
MAX
Where,
<value> is the NR1, NR2, or NR3 format
MIN Sets to the minimum DC bias voltage level (0V)
MAX Sets to the maximum DC bias voltage level

(When Hi-PW mode is OFF: 2V
When Hi-PW mode is ON : 40V)

Example QUTPUT 717;"BIAS:VOLT 1.5Y"
Query Syntax . : MINY
y oy BIAS:VOLTage[ :LEVel]? MAX

Query Response  Returned format is :
<NR3><NL"END>

Example 10 QUTPUT 717;"BIAS:VOLT? MAXY
20 ENTER 7i7;4A
30 PRINT 4
40 END
Note | A suffix multiplier and a suffix unit, V (volt), can be used with this

ﬁ command. If this query is received when the DC bias level is set to a
current level, error ~230 Data corrupt or stale will occur.
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BIAS Subsystem

‘CURRent

Command Syntax

Note ﬁl
Example

Query Syntax

Query Response

Example

8-22 Command Reference

The :CURRent command sets the DC bias current. Setting
BIAS:CURRent does not implicitly turn the DC bias ON. The
:CURRent? query returns the current DC bias current setting value.
This command is effective when the Option 001 DC Bias is installed
or the HP 42841A and the HP 42842A /B are combined.

<value>
BIAS:CURRent|:LEVel]< MIN
MAX
Where,
<value> NRI1, NR2, or NR3 format
MIN Sets or returns the minimum DC bias current level (OV)
MAX Sets or returns the maximum DC bias current level

(When Hi-PW mode is ON: 100mA)}

A suffix multiplier and a suffix unit, A (ampere}, can be used with
this command. I this query is received when the DC bias level is set
to a current level, error —230 Data corrupt or stale will occur.

OQUTPUT 717;"BIAS:CURR 10MA"

MIN
:C t[:LEVel]?
BIAS:CURRent| :LEVel ] {HAX]

Returned format is :

<NR3><NL"END>

10 OUTPUT 717;"BIAS:CURRT"
20 ENTER 717;4

30 PRINT &

40 END



FUNCtion Subsystem

FUNCtion The FUNCtion subsystem command group sets the measurement
function, the measurement range, monitor ON/OFF control, and the

SUbSyStem deviation measurement control. Figure 8-6 shows the command tree
of the FUNCtion subsystem command group.

FUNCtion —— :IMPedance —————r— [ -TYPE]| CPD

: CPQ
CPG
CPRP
cso
CsQ
CSRS
LPQ
LPD
LPG
LPRP
L3D
L3Q
L SRS
RX
ZTD
ZTR
GB
YTD
YTR

— :RANGe —E <value>
TAUTO ON (1)

OFF (0)

— Source MONitor ——a—— yAC — [:STATe] ON (1)
OFF (0}

e TAC —— [ :STATe] ON (1}
OFF (0O}

e DEVL MODE ABSolute
2 PERcent
oFF

e BEFerence —E <value>
FTLL

Figure 8-6. FUNCtion Subsystem Command Tree

L200%01
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FUNCtion Subsystem

:]MPedance[;TYPE] The :IMPedance command sets the measurement function. The
:IMPedance? query returns the current measurement function.

Command Syntax FUECtion: IMPedance[ :'I‘YPE] <function>

Where, <function> is:

CPD  Sets function to Cp-D LPRP Sets function to Lp-Ryp
CPQ  Sets function to C,-Q LSD Sets function to L-D

CPG  Sets function to Cp-G LsG  Sets function to L,-Q
CPRP Sets function to Cp-Rp L8RS Sets function to Lg-R,
€SD Sets function to Cg-D RX  Sets function to R-X

CsSQ  Sets fuaction to C-Q ZID  Sets function to Z-6 (deg)
CSRS Sets function to C;-Re ZTR  Sets function to Z-¢ (rad)
LPQ Sets function to Ly-Q GB  Sets function to G-B

LPD  Sets function to Ly-D YTID  Sets function to Y-8 (deg)
LPG Sets function to L,-G YTE  Sets function to Y- (rad)

Example OUTPUT 717;"FUNC:IMP GB" ! Set to the G-B function
Query Syntax FUNCtion: IMPedance[ :TYPE] ?

Query Response  Returned format is :
<funciion><NL"END>
Example 10 QUTPUT 717;"FUNC:IMP?"
20 ENTER 717;A$

30 PRINT A$
40 END

8-24 Command Reference



FUNCtion Subsystem

. :iIMPedance:RANGe The :IMPedance:RANGe command sets the measurement range.
Any value can be used as the setting value. The HP 4284A selects
an appropriate measurement range for the setting value. The
:IMPedance :RANGe? query returns the current measurement range
even if the measurement range is set to AUTO. Refer to Appendix G.

Command Syntax FUNCtion:IMPedance :RANGe <walue>

Where, <value> is the impedance value of DUT in the NRI, NR2, or
NR3 format

Note A suffix multiplier and a suffix unit, 0HM, can be used with this
# command. If this command is received while auto range is ON, the
auto range function is automatically set to OFF and the range will
be held at the range dictated by the received command.

Example OUTPUT 717;"FUNC:IMP:RANG SKOHM"

Query Syntax FUNCtion:IMPedance:RANGe?

Query Response  Returned format is :
< value><NL"END>
Where, <value> is

11 10 100
300 1000 3000
10000 30000 100000

1 When Option 001 is installed

Example 1C QUTPUT 717;"FUKC:IMP:RANG?"
20 ENTER 717;A
3C PRINT A
40 EXD
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FUNClion Subsystem

:IMPedance:RANGe
:AUTO

Command Syntax

Example

Query Syntax

Query Response

Example

8-26 Command Reference

The :IMPedance:RANGe:AUTO command sets the auto range to ON or
OFF. The :IMPedance:RANGe:AUTO? query returns the current auto
range ON/OFF condition.

on

' OFF
FUNCtion:IMPedance:RANGe: AUTO

Where,

1 (decimal 49) When the function is ON
0 (decimal 48) When the function is OFF

QUIPUT 717;"FUNC:IMP:RANG:AUTO ON®

CUTPUT 717;"FUNC:IMP:RANG:AUTD 1®

FUNCtion:IMPedahce :RANGe :AUTO?

Returned format is :

<NR1><NL"END>

10 QUTPUT 717 ;"FUNC:IMP:RANG:AUTO?"
20 ENTER 717;4

30 PRINT &

40 END



FUNCtion Subsystem

Source
MONitor:VAC

Command Syntax

Example

Query Syntax

Query Response

Example

The :Source MONitor:VAC command sets the voltage level monitor
to ON or OFF. The :Source MONitor:VAC? guery returns the
voltage level monitor ON/OFF condition.

on
: . . ] OFF
FUNCtion:SMONitor:VAC| :STATe]

o
Where,

1 {decimal 49) When the switch is ON
0 (decimal 48) When the switch is OFF

QUTPUT 717;"FUNC:SMON:VAC QN"
CUTPUT 717;"FUNC:SMON:VAC 1*

FUNCtion:SMONitor:VAC| :STATe]?

Returned format is :

<NR1><XNL"EXD>

10 OUTPUT 717;"FUNC:SMON:VAC?"
20 ENTER 7174

30 PRINT A

40 END
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FUNCtion Subsystem

:Source MONitor:IAC

Command Syntax

Example

Query Syntax

Query Response

Example

8-28 Command Reference

The :Source MONitor:IAC command sets the current level monitor
to ON or OFF. The :Source MONitor:IAC? query returns the
current ON/OFF condition of the current level monitor.

ON

: . OFF
FUNCtion:SMONitor:IAC[ :STATe]

Where,

1 (decimal 49) When the switch is ON
0 {decimal 48) When the switch is OFF

OUTPUT 717;"FUNC:SMON:IAC 1"
FUNCtion:SMONitor:IAC| :STATe]?

Returned format is :

<NR1><NL"END>

10 OUTPUT 717;"FUNC:SMON:IACT"
20 ENTER 7174

30 PRINT A

40 END



FUNCtion Subsystem

‘DEV<n>:MODE The :DEV<n>:MODE command sets the deviation measurement
mode. The :DEV<n>:MODE? query returns the current setting of the
deviation measurement mode.

Command Syntax ABSolute
FUXCticn:DEV<n>:MODE ¢ PERCent
OFF
Where,

ABSolute A ABSolute deviation mode
PERCent A % deviation mode
JFF Turn the deviation measurement mode OFF

<n> is :

1 {decimal 49) Deviation mode setting for primary parameter
2 (decimal 50) Deviation mode setting for secondary parameter

Example OUTPUT 717;“FUNC:DEV1i:MODE ABS"

OUTPUT 717;"FUNC:DEV2:MODE OFF"

Query Syntax FUNCtion:DEV<n>:MODE?T

Query Response  Returned format is :

4BS
] PERC ) <NL"ERD>
OrFF
Exampie 10 OUTPUT 717;"FUNC:DEV1:MODET"
20 ENTER 717;A%
3C PRINT A%
40 END
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FUNCtion Subsystem

:DEV<n>:REFerence

Command Syntax

Example

Query Syntax

Query Response

Example

The :DEV<n>:REFerence command sets the reference value for
deviation measurement. The :DEV<n>>:REFerence? query returns
the current reference values.

FURCtion:DEV< n> :REFerence<value>
Where,

< value> is the NR1, NRZ, or NR3 format

<n>is:

1 (decimal 49) Reference value setting for primary parameter
2 (decimal 50) Reference value setting for secondary parameter

DUTPUT 717 ;"FUNC:DEV1:REF 10"

QUTPUT 717;"FUNC:DEV2:REF 2E-3"

FURCtion:DEV<n> :REFerence?

Returned format is :

<NR3><NL."END>

10 OUTPUT T717;YFUNC:DEV1:REF?"
20 ENTER 717;A

30 PRINT A

40 END

‘DEV<n>
:REFerence:FILL

Command Syntax

Example

8-30 Command Reference

The :DEV<n>:REFerence:FILL command executes a single
measurement and enters two measured values (the primary and
secondary parameters) into each of the reference values for the
deviation measurement.

FUNCtion:DEV<n>:REFerence:FILL
Where, <n> is

1or2 (Both reference values are measured simultaneously.)

QUTPUT 717;"FUNC:DEV!:REF:FILL"



LIST Subsystem

LIST Subsystem

The LIST subsystem command group sets the List Sweep
measurement function, including the sweep point settings, the sweep
mode and limit values for the limit function. Figure 8-7 shows the
command tree of the LIST subsystemn command group.

LIST —7—— :FREQuency <sweep point>[,<sweep point> *]
1VOLTage <=sweep point=[, <sweep point>¥]
:CURRent <swesp point>].,<sweep point>*]

‘BIAS - VOLTage <sweep poinit»i <sweep point>¥]

(MODE SEQuence

:BAND<n> Al .<low limit n>,<high limit n>]

L— :CURRent <sweep point>], 6 <sweep point> ¥]

STEPped

B
OFF

Figure 8-7. LIST Subsystem Command Tree
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LIST Subsystem

:FREQuency

Command Syntax

Example

Note ﬁ

Query Syntax

Query Response

Example

Note
v

8-32 Command Reference

The :FREQuency command clears the previous List Sweep point
table, and sets the frequency sweep points. The :FREQuency? query
returns the current settings of the frequency sweep points.

LIST:FREQuency <walue> |, <value>* ]

*Repeat Max. 10 sweep points

Where,
<walue> is the NR1, NR2, or NR3 format

QUTPUT 717;"LIST:FREL 1E3,2E3,3E3,4E3"
!Set ikHz to point 1, ..., 4kHz to point 4

A suffix multiplier and a suffix unit, HZ (hertz), can be used with this
command. Either MAHZ and MHZ can be used as the suffix multiplier
for MHz (1E6 Hz).

LIST:FREQuency?

Returned format is :

<NR3>[,<NR3>*| <NL"END>

10 DIM A$[100]

20 QUTPUT 717;"LIST:FREQ?"
30 ENTER 717;A$

40 PRINT i$

50 END

If this query is received when the List Sweep parameter is set to
anything other than frequency, error —230 Data corrupt or stale
will occuz.




LIST Subsystem

:VOLTage

Command Syntax

Example

Note
v

Query Syntax

Query Response

Example

Note
v

The :VOLTage command clears the previous list sweep point table,
and sets the oscillator voltage level sweep points. The :V0LTage?
query returns the current settings of the voltage sweep points.

LIST:VOLTage <value>|,<value>*]

*Max. 10 sweep points

Where,
<wvalue>> is the NR1, NR2, or NR3 format

OUTPUT 717;"LIST:VOLT 1.5" !Set 1.5V to point 1
OUTPUT 717;"LIST:VOLT 1E-2,2E-2,3E-2,4E-2"
! Set 10 mV to point 1, .... 40 mV to point 4

A suffix multiplier and a suffix unit, V (voltage), can be used with
this command.

LIST:VOLTage?

Returned format is :

<NR3> [, <NR3> *] <NL"END>

10 DIM a$T100]

20 OUTPUT 717;"LIST:VOLT?"
30 ENTER 717;A$

40 PRINT A$

50 END

K this query is received when the List Sweep parameter is set to
anything other than voltage, error ~230 Data corrupt or stale will
occur.
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LIST Subsystem

:CURRent

Command Syntax

Example

Note #

Query Syntax

Query Response

Example

Note

8-34 Command Reference

The :CURRent command clears the previous list sweep point table,
and sets the oscillator current level sweep points. The :CURRent?
query returns the current settings of current sweep points.

LIST:CURRent <value>| ,<value>*]

*Max. 10 sweep points

Where,
<walue> is the NR1, NR2, or NR2 format

OUTPUT 717;"LIST:CURR 100MA" !Set 100mA to point 1
OUTPUT 717;"LIST:CURR 1E-2,2E-2,3E-2,4E-2"
! Set 10 mA to point 1, ... 40 mA to point 4

A suffix multiplier and a suffix unit, 4 (ampere), can be used with
this command.

LIST:CURRent?

Returned format is :

<NR3>[ ,<NR3>*]<NL-END>

10 DIM A$[100]

20 OUTPUT 717;"LIST:CURR?"
30 ENTER 717:4%

40 PRINT 4%

50 END

If this query is received when the List Sweep parameter is set to
anything other than current, error —230 Data corrupt or stale will
occur.




LIST Subsystem

:BIAS:VOLTage

Command Syntax

Example

Query Syntax

Note

Query Response

Example

Note

The :BIAS:V0LTage command clears the previous List Sweep
point table, and sets the DC bias voltage level sweep points. The
:BIAS:VOLTage? query returns the current settings of the DC
voltage sweep points. Refer to Appendix G

LIST:BIAS:VOLTage <value>[ ,<uvalue> *]
*Max. 10 sweep points

Where,
<wvalue> is the NR1, NR2, or NR3 format

OUTPUT 717;"LIST:BIAS:VOLT 1.5V" tSet 1.5V to point 1
QUTPUT 717;"LIST:BIAS:VOLT 2E-1,4E~-1,6E-1,8E-1"
! Set 200 mV to point i, ... 800 mV to point 4

A suffix multiplier and a suffix unit, V (voltage), can be used with

. this command.

LIST:BIAS:VOLTage?

Returned format is :

<NR3>[,<NR3> *]<NL END>

10 DIM A$[100]

20 QUTPUT 717;"LIST:BIAS:VOLT?"
30 ENTER T717:4%

40 PRINT 4$

50 END

If this query is received when the List Sweep parameter is set to
anything other than bias voltage, error —230 Data corrupt or stale
will occur.
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LIST Subsystem

L

‘BIAS-:CURRent The :BIAS:CURRent command clears the previous List Sweep
point table, and sets the DC bias current level sweep points. The
:BIAS:CURRent? query returns the current settings of the DC
current sweep points.

Command Syntax LIST:BIAS:CURRent <walue>|,<value> ]
*Max. 10 sweep points
Where,
<walue> is the NR1, NR2, or NR3 format
Example

OUTPUT 717;"LIST:BIAS:CURR 100MA" !Set 10OmA to point 1
OUTPUT 717;"LIST:BIAS:CURR 1E-2,2E~2,3E-2,4E-2"
! Set 10 mA to point 1, ... 40 mA to point 4

Note A suffix multiplier and a suffix unit, A (ampere), can be used with
this command.

Query Syntax LIST:BIAS:CURRent?

Query Response  Returned format is :
<NR3>[,<NR3>*]<NL"END>

Example 10 DIM Aa$[100]
20 OUTPUT 717;"LIST:BIAS:CURR?"
30 ENTER 717;A$
40 PRINT A$
50 END

Note §  If this query is received when the List Sweep parameter is set to
ﬁ anything other than bias current, error 230 Data corrupt or stale
will occur.
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LIST Subsystem

:MODE

Command Syntax

Example

Query Syntax

Query Response

Example

The :MODE command sets the sweep mode of the List Sweep
measurement function. The :MODE? query returns the current mode
setting of the List Sweep measurement function.

E
LIST :MODE {S Quence}

STEPped
Where,

SEQuence  Sets to sequence mode
STEPped Sets to stepped mode

QUTPUT 717;"LIST:MODE SEQ”

LIST:MODE?Y

Returned format is :

SEQ |
<NL-END>
{ STEP } ERD

10 QUTPUT 717;"LIST:MODETY
20 ENTER 717;4A$%

30 PRINT A%

40 END
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LIST Subsystem

:BAND<n>

Command Syntax

Example

Query Syntax

Query Response

Example

8-38 Command Reference

The :BAND<n> command sets the limit values of the limit function
for the list sweep measurement. The :BAND<n>? query returns the
current limit value settings.

LIST:BAND< n>< parameter> { s<low limit n> , <high limit n> ]

Where,

<n>
< parameter> is :

<low limit n>

< high limit n>

1 %0 10 (NR1) : Sweep point number

A Limit setting enable for primary parameter
B Limit setting enable for secondary
parameter

OFF Limit setting disable

NR1, NR2, or NR3 format : low limit for sweep
point<n>

NR1, NR2, or NR3 format : high limit for sweep
point<n>

OUTPUT 717;"LIST:BAND1 4,10,20"

OUTPUT 717;"LIST:BAND3 QFF"

LIST:BAND<n>?

Returned format is :

< parameter> , <low Limit n>, <high limit n>

10 DIM A$[30]

20 OUTPUT 717;"LIST:BAND3?"
30 ENTER 717;4A$

40 PRINT A$
850 END



APERture Subsystem

b
APERture The APERture command sets the integration time of the A/D

1 ?
Subsystem converter and tl.xe averaging rate. The ﬁfPERture. query returns the
current integration time and the averaging rate settings.
Command Syntax SHOR®
APERture { MEDium [, <value> ]
LONG

Where,
SHORt Short integration time
MEDium Medium integration time
LOKNG Long integration time

<value> 1to 128 (NR1): Averaging rate
Example OUTPUT 717;"APER SHOR"
OUTPUT 717;"APER MED,64"
Query Syntax APERture?

Query Response  Returned format is :

SHOR
MED },<NR1><NL"END>
LONG
Example 10 QUTPUT 717;"APER?"
20 ENTER 717;4$
30 PRINT A$
40 END
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TRIGger Subsystem The TRIGger subsystem command group is used to enable a
measurement or a sweep measurement, and to set the trigger mode
and the trigger delay time. Figure 8-8 shows the command tree of

the TRIGger subsystem command group.

TRIGger — [:IMMediate]

e SOURCe INTernzal
EXTernal
BUS
HOLD

— DELay <value>
MIN
MAX

Figure 8-8. TRIGger Subsystem Command Tree

‘IMMediate The :IMMediate command causes the trigger to execute a
measurement or a sweep measurement, regardless of the trigger state.
Refer to “Trigger System” in Chapter 7, for details.

Command Syntax TRIGger| :IMMediate]

Example QUTPUT 717;"TRIG"

OQUTPUT 747 ;"TRIG:IMM"
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TRIGger Subsystem

‘SOURce The :SOURce command sets the trigger mode. The :SO0URce? query
returns the current frigger mode.

I¥Ternal
EXTernal
BUS

HGOLD

Command Syntax
TRIGger:30URce

Where,

INTernal Internal trigger mode
EXTernal  External trigger mode

BUS Bus trigger mode
HOLD Trigger hold (Manual trigger mode)
Example OUTPUT 717;"TRIG:SOUR BUS"
Query Syntax =  TRIGger:SOURce?

Query Response  Returned format is :

IRT
EXT <HL"END>
BUS
HOLD
Example 10 QUTPUT 747;"TRIG:SOUR?"
20 ENTER 717;4%
30 PRINT A%
40 END
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TRIGger Subsystem
B S —————

:[)E[_ay The :DELay command sets the trigger delay time. The :DELay?
query returns the current delay time.

Command Syntax <value>
TRIGger:DELay ¢ MIN
MAX
Where,
< value> is the NR1, NR2, or NR3 format; 0 to 60 [s] in 1 ms
resolution ’
MIN Sets the minimum delay value (0 s)
MAX Sets the maximum delay value (60 s)
Examp!e OUTPUT 71i7;"TRIG:DEL 5S" ! Set delay time to 5 s

OUTPUT 717;"TRIG:DEL MIN" ! Set delay time to 0 s

Note A suffix multiplier and a suffix unit, S (second), can be used with this
command.

Query SyntaX  rrcger:pELay? [m]

MAX

Query Response  Returned Format is :
<NR3><NL“END>
Example 10 OUTPUT 717;"TRIG:DEL?"
20 ENTER 717;4

30 PRINT A
40 END
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INITiate Subsystem

INITiate Subsystem The INITiate subsystem command group controls initiation of
the triggering system. Figure 8-9 shows the command tree of the
INITiate subsystem command group.

INITiate L [:IMMediate]
:CONTinuous ON (1)
OFF {0}
Figure 8-9. INiTiate Subsystemn Command Tree
[:lMMediate] ‘The [:IMMediate] command changes the trigger state to the IDLE
STATE to the WAIT FOR TRIGGER STATE for one trigger
sequence. For details, refer to “Trigger System” in Chapter 7.
Command Syntax INITiate]IMMediate]
Example OUTPUT 717;"INIT"

OUTPUT 717;"IKIT:IMM"
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INITiate Subsystem

:CONTinuous

Command Syntax

Example

Query Syntax

Query Response

Example

8-44 Command Reference

The :CONTinuous comimand sets the trigger system to the
CONTinuous ON or OFF condition. In the CONTinuous ON
condition, after reading the measurement data by a controller, the
IDLE STATE is automatically set to the WAIT FOR TRIGGER
STATE. For details refer to “Trigger System” in Chapter 7.

The :CONTinuous? query responds the current condition of the
CONTinuous ON or OFF.

ON

INITiate:CONTinuocus OFF

Where,

1 (decimal 49) When the function is ON
0 (decimal 48) When the function is OFF

QUTPUT 717;"INIT:CONT ON"

INITizte:CONTinuous?

Returned format is :

<N¥R1><NL"END>

10 OUTPUT 717;"INIT:CONT?"
20 ENTER 717;A

30 PRINT 4

40 ERD



FETCh? Subsystem

FETCh? Subsystem The FETCh? subsystem command group is a sensor-only command
which retrieves the measurement data taken by measurement(s)
initiated by a trigger, and places the data into the HP 4284A’s
output buffer. '

Figure 8-10 shows the command tree of the FETCh? subsystem
command group.

FETCh *—{:: [IMP]?
:Source MONitor — :VAC?

1AC?

Figure 8-10. FETCh? Subsystem Command Tree

[:lMP]‘? The [:IMP]? query sets the latest measurement data of the primary
and secondary parameters into the HP 4284A’s output buffer. For
the returned format, refer to “Data Transfer” in Chapter 7.

Query Syntax FETCh{:IMP]?

Example 10 OUTPUT 717;"TRIG:SOUR BUS"
20 QUTPUT T717;"TRIG"
30 DUTPUT T7iT7;"FETC?"
40 ENTER T717;4,B,C
50 PRINT A,B,C
60 END
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FETCh? Subsystem

The :Source MONitor:VAC? query sets the latest measured voltage
:Source MONitor:-VAC? mounitor data into the HP 4284A’s output buffer.

Query Syntax FETCh:SMONitor:VAC?

Query Response  Returned format is :
<NR3><NL END>.

Example 10 QUTPUT 717;"TRIG:SOUR BUS"
20 QUTPUT 717;"TRIG"
30 QUTPUT 717;"FETC:SMON:VAC?"
40 ENTER 717;4
5C PRINT 4
60 END

Note If this query is received when the voltage jevel monitor is set to OFF,
returned data is 9.9E37.

The :Source MONitor:IACT query sets the latest measured current
‘Source MONitorlAC? monitor data into the HP 4284A’°s output buffer.

Query Syntax FETCh:SMONitor:IAC?

Query Response  Returned format is :
<NR3><NL"END>.

Example 10 QUTPUT 717;"TRIG:SOQUR BUS"
20 TRIGGER 717
30 QUTPUT 717;"FETC:SMON:IAC?"
40 ENTER 717;4
50 PRINT A
60 END

Note If this query is received when the current level monitor is set to OFF,
returned data is 9.9E37.
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ABORt Subsystem

Command Syntax

Example

ABORt Subsystem

The ABORt command sets the trigger system to reset, and the trigger
state is in the IDLE STATE on the state diagram. For detail, refer to
“Trigger System” in Chapter 7.

ABORt

QUTPUT 717;"ABOR"
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FORMat Subsys'tem The FORMat command sets the data output format. For details, refer
to “Data Transfer” in Chapter 7. The FORmat? query returns the
current data format setting.

Command Syntax X ASCii
y FORMat [ :DATA] { REAL[ ,64]
Where,
ASCii is set by the ASCII data format

REAL[,64] is set by the IEEE-64 bit floating point data format

Example OUTPUT 717;"FORM REAL"

Query Syntax FORMat [ :DATA]?

Query Response  Returned data format is :

ASC <NL"END>
REAL .64

Example 10 QUTPUT 717;"FORMTY
20 ENTER 71i7;4%
30 PRINT A$
40 END
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MEMory Subsystem

MEMory Subsystem

The MEMory subsystem command group controls the HP 4284A’s
data buffer. Figure 8-11 shows the command tree of the MEMory
subsystem command group.

MEMOTr Y e
FILL DBUF
:ClL.Ear DBUF

:READ? DBUR

DIM DBUF  <value>

Figure 8-11. MEMory Subsystem Command Tree

:DIM

Command Syntax

Example

The :DIM command clears the data buffer memory, and sets the size
of the data buffer memory. For details, refer to “Data Transfer” in
Chapter 7.

MEMory :DIM DBUF, <walue>
Where,
<value> 1 to 128 (NR1) : Number of data sets

QUTPUT 717;"MEM:DIM DBUF,3"
! Specify the DBUF size for 3 sets of measurement data

:FILL

Command Syntax

Example

The :FILL command enables the data buffer memory to store the
measurement data. After execution of the :FILL command, all
measurement data will be stored in the data buffer memory. For
details, refer to “Data Transfer” in Chapter 7.

MEMory :FILL DBUF

QUTPUT 717;"MEM:FILL DBUF"
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MEMory Subsystem

L T T
CLEar

Command Syntax

Example

The :CLEar command clears the data buffer memory. After
execution of this command, measurement data will not be stored in
the data buffer memory until execution of the :FILL command. For
details, refer to “Data Transfer” in Chapter 7.

MEMory : CLEar DBUF

QUTPUT 717;"MEM:CLE DBUF"

:READ?

Query Syntax

Example

8-50 Command Reference

The :READ? query places the data in the data buffer memory into the
output buffer. If the data buffer memory is not filled to the specified
size (specified by the :DIM command), the data locations in which
data is not stored will be set to —1 (no data). For details of the
returned data format, refer to “Data Transfer” in Chapter 7.

MEMory:READ? DBUF

OUTPUT 717;"MEM:READ? DBUF"



CORRection Subsystem

CORRection The CORRection subsystem command group sets the correction
Subsystem function, including the cable length correction settings, and the
y OPEN/SHORT/LOAD correction settings. Figure 8-12 shows the
command tree of the CORRection subsystem command group.

CORFection —— LENGth <value>

~— METHod SINGle
MULTiple

—— (OPEN ———— :8TATe ON (1)
OFF (Q)

e SHORY e 1 GTATe ON (1}
GFF (O

b LOAD “““““j““ CSTATe ON (1)
E CFF {0}

L CTYPE CPD
cPQ
CPG
CPRP
Csh
Cs8a
CSRS
LPQ
LPD
LPG
LiPRP
LSD
LsaQ
L8RS
RX
ZTD
ZTR
GB
YTD
YTR

—= 3POTL — :STATe ON (1)
2 OFF (Q)

— FREQuency <value>

e OPEN

e 2 SHORY

b— LOAD mee :STANdard <REF.A> <REF.B>

b USE ————7 <ghannel number>

L (DATA? <chanmnel number>

——

Figure 8-12. CORRection Subsystem Command Tree
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CORRection Subsystem

LENGth

Command Syntax

Note ﬁ

Example

Query Syntax

Query Response

Example

8-52 Command Reference

The :LENGth command sets the cable length correction setting. The
:LENGth? query refurns the current settings of the cable length
correction.

CORRection:LENGth <wvalue>
Where,
<wvalue> 0,1, or 2 is Cable length in [m]

A suffix with a suffix uait, M (meter), can be used with this
command.

QUTPUT 717 ;"CORR:LENG 1M

- CORRection:LENGth?

Returned format is :

<KR1><NL"END>

10 OUTPUT 717;"CORR:LENG?"
20 ENTER 717;4

30 PRINT A

40 END



-COrrection Subsystem

‘METHod

Command Syntax

Example

Query Syntax

Query Response

Example

The :METHod command sets the correction mode. The :METHod?
query returns the current settings of the correction mode.

SINGle |
CORRection:METHod
on {MULT:?. }
Where,
SINGle Sets or returns the single channel correction mode
MULTi Sets or returns the multi channel correction mode

OUTPUT 717;"CORR:METH MULT"

CORRection:METHod?

Returned format is :

{ SING

<NL"END>
MULT

10 QUTPUT 717;“CORR:METH?
20 ENTER 717;A$

30 PRINT A%

40 END

:OPEN

Command Syntax

Example

The :0PEN command executes 51 presetted OPEN correction data
measurement points.

CORRection:OPEN

OUTPUT 717;"CORR:OPEN"
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COrrection Subsystem

‘OPEN:STATe The :0PEN:STATe command sets the OPEN correction function to
ON or OFF. The :0PEN:STATe? query returns the current ON/QFF
condition of the OPEN correction.

ax
OFF

Command Syntax
CORRection:0PEN:5TATe

Where,

1 (decimal 49) When the function is ON
0O (decimal 48) When the function is OFF

Example OUTPUT 717;"CORR:0PEN:STAT ON¢

Query Syntax CORRection:0PEN:STATe?

Query Response  Returned format is :
<NR1><NL"END>

Example 10 OUTPUT 717;"CORR:0PEN:STATT"
20 ENTER 717;4
30 PRINT &
40 END

SHORt The :SHORt command executes 51 presetted SHORT correction data
measurement points.

Command Syntax CORRection:SHORt

Example OUTPUT 7417;"CORR:SHOR"
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COrrection Subsystem

‘SHORt'STATe The :SHORt:STATe command sets the SHORT correction function
to ON or OFF. The :SHORt:STATe? query responds the current
ON/OFF condition of the SHORT correction.

ON
OFF
1

Y

Command Syntax
CORRection:SHORt:STATe

Where,

1 (decimal 49) When the function is ON
0 (decimal 48) When the function is OFF

Example QUTPUT 717;"CORR:SEOR:STAT DNV

Query Syntax CORRection:SHORt :STATe?

Query Response  Returned format is :
<NR1><NL"END>

Example 10 OQUTPUT 717;"CORR:SHOR:STAT?"
20 ENTER 717;4
30 PRINT 4
40 END
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COrrection Subsystem

‘LOAD:STATe

Command Syntax

Example

Query Syntax

Query Response

Example

8-56 Command Reference

The :LOAD:STATe command sets the LOAD correction function
to ON or OFF. The :LOAD:STATe? query responds the current
ON/OFF condition of the LOAD correction.

ON

OFF
CORRection:LODAD:STATe

Where,

1 (decimal 49) When the function is ON
0 (decimal 48} When the function is OFF

OUTPUT 717;"CORR:LOAD:STAT On®

CORRection:LOAD:STATe?

Returned format is :

<NR1i><NL"END>

10 OUTPUT 717;"CORR:LOAD:STAT?"
20 ENTER 717;4

30 PRINT A

40 END



COrrection Subsystem

LOAD:TYPE The :LOAD:TYPE command sets the function of the reference values
for the load correction. The :LDAD:TYPE? query responds the current
function of the reference values.

Command Syntax CORRection:LOAD:TYPE <function>

Where, <function> is:

CPD  Sets function to Cp-D LPRP Sets function to Ly-Rp
CPQ  Sets function to Cp-Q LSp Sets function to Lg-D
CPG Sets function to Cp-G LsQ  Sets function to L-Q
CPRP Sets function to Cp-Rp LSRS Sets function to L;-R,
CSD  Sets function to Ce-D RX  Sets function to R-X
€sQ  Sets function to C.-Q ZTD  Sets function to Z-6 (deg)
CSRS Sets function to Ci-R, ZTR  Sets function to Z-6 (rad)
LPQ Seis function to Ly-Q GB  Sets function to G-B
LPD  Sets function to Lo-D YID Sets function to Y-§ (deg)
LPG Sets function to Ly-G YTR Sets function to Y-4 (rad)
Example OUTPUT 717;"CORR:LOAD:TYPE CPD"
Query Syntax CORRection:LOAD:TYPE?

Query Response  Returned format is :
< function><NL~END>
< function> returns the current function of the reference value, using

the abbreviations listed above.

Example 10 OUTPUT 717;"CORR:LOAD:TYPE?"
20 ENTER 717;A$
30 PRINT A%
40 END
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COmrection Subsystem

SPOT<n>:STATe

Command Syniax

Example

Query Syntax

Query Response

Example

8-58 Command Reference

The :SPOT<n>:STATe command sets the specified frequency point
correction (FREQ1, FREQ2 or FREQ3) to ON or OFF. The
:SPOT< n>:STATe? query responds the current ON/OFF setting of
the specified frequency point correction.

On

CORRection:SPOT<n> :STATe OFF

Where,

1 {decimal 49} When the function is ON
0 (decimal 48) When the function is OFF

<n> is

1 State setting for FREQI point
2 State setting for FREQZ2 point
3 State setting for FREQ3 point

QUTPUT 717;"CORR:SPOT1:STAT ON"

CORRection:SPOT<n>:8TATe?

Returned format is :

<NR1><NL"END>

10 OUTPUT 717;"“CORR:SPOT1:STAT?"
20 ENTER T717;4

30 PRINT &

40 END



COrrection Subsystem

The :SPOT<n>:FREQuency command sets the frequency points
. . (FREQL, FREQ2 or FREQ3) for the specified frequency point
'SPOT<n>'FREQuency correction. The :SPOT<n>:FREQuency? query returns the current
settings of the frequency points ( FREQ1, FREQ?2 or FREQ3).

Command Syntax CORRection:SPOT<n>:FREQuency <wvalue>

Where,

<value> is the NR1, NR2, or NR3 format
<n> is:

1 Frequency setting for FREQ1 point

2 Frequency setting for FREQZ point

3 Frequency setting for FREQ3 point

Example OUTPUT 717;"CORR:SPOT1:FREQ 2KHZ"! Set 2 kHz to FREQ1

Note A suffix multiplier and a suffix unit, B2 (hertz), can be used with this
command. Either MAHZ and MHZ can be used as the suffix multiplier
for MHz (1E6 Hz).

Query Syntax CORRection:SPOT<n>:FREQuency?

o

Query Response  Returned format is :
<NR3><NL"END>

Example 10 OUTPUT 717;"CORR:SPOT1:FREQ?"
20 ENTER 717;4
30 PRINT A
40 ERND

Note If this query is received when the List Sweep parameter is set to
anything other than frequency, error —230 Data corrupt or stale
will occur.
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COrrection Subsystem

:SPOT<n>:0PEN

Command Syntax

Example

The :SPOT<n>:OPEN command executes the OPEN correction data
measurement for the specified frequency point (FREQIL, FREQ2 or
FREQ3) correction.

CORRection:SPOT<n> :OPEN

Where,
<n>is:

1 State setting for FREQI point
2 State setting for FREQ2 point
3 State setting for FREQS point

OUTPUT 717 ;"CORR:SPOT1:0PER"

:SPOT<n>:SHORt

Command Syntax

Example

8-60 Command Reference

The :SPOT<n>:SE0Rt command executes the SHORT correction
data measurement for the specified frequency point (FREQIL, FREQ2 -
or FREQ3) correction.

CORRection:SPO0T<n> :SHORL
Where, <n> is:

1 State setting for FREQI point
2 State setting for FREQ2 point
3 State setting for FREQS point

QUTPUT 717 ;"CORR:SPOT1:SHOR"



COmrection Subsystem

:SPOT<n>:LOAD

Command Syntax

Example

The :SPOT<n>:LOAD command executes the LOAD correction data
measurement for the specified frequency point (FREQ1, FREQ2 or
FREQ3) correction.

* CORRection:SPOT<n>:LOAD

Where,
<n> is:

1 State setting for FREQ1 point
2 State setting for FREQ2 point
3 State setting for FREQ3 point

OUTPUT 717;"CORR:SPOT1:LOAD"
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COrrection Subsystem

SPOT<n>:LOAD
:STANdard

Command Syntax

Example

Query Syntax

Query Response

Example

8-62 Command Reference

The :SPOT<n>:LOAD:STANdard command sets the reference values
of the standard at the specified frequency point (FREQI, FREQ2
or FREQ3). The :SPOT<n>:LOAD:STANdard? query returns the
current settings of the reference values for FREQ1, FREQ2 or
FREQ3.

CORRection:SPOT<n>:LOAD:STANdard < REF.A>,<REF.B>
Where,
<n> 1 Setting for FREQI point

2 Setting for FREQ2 point
3 Setting for FREQS point

<REF.A> is the NR1, NR2, or NR3 format :

Primary parameter’s reference value of the standard
<REF.B> is the NR1, NR2, or NR3 format :

Secondary parameter’s reference value of the

standard

OUTPUT 717;"CORR:SPOT1:LOAD:STAN 100.7,0.0002"

CORRection:SPOT<n> :LOAD:STANdard?

Returned format is :

<NR3>,<NR3><NL"END>

10 OUTPUT 717;"CORR:SPOT1:LOAD:STAN?Y
20 ENTER 717;4,B

30 PRINT 4.B

40 END



COrrection Subsystem

‘USE

Command Syntax

Example

Query Syntax

Query Response

Example

The :USE command sets the channel number to be used for multi
channel correction. The :USE? query returns the current settings of
the channel selected.

CORRection:USE <channel number>
Where, <channel number> is : 1 to 127 (NR1, NR2, or NR3) :

channe! number

CUTPUT 717;"CORR:USE 10" ! Set to channel number 10

CORRection:USE?

Returned format is :

< channel number><NL~END>

10 QUTPUT 717;"CORR:USE?"
20 ENTER 717:4A

30 PRINT A

40 END
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COrrection Subsystem

:USE:DATA?

Query Syntax

Query Response

Example

8-64 Command Reference

The :USE:DATA? query returns the OPEN/SHORT/LOAD correction
measurement data at FREQ1, FREQ2 or FREQS3.

CORRection:USE:DATA? <channel number>
Where, <channel number> is : 1 to 127 (NR1)

Returned format is :

<openl A>, <openl B>, <shortl A>, <shortl B>, <loadl A>,
<loadl B>,

<open2 A>, <open2 B>, <short2 A>, <short2 B>, <load2 A>,
<load2 B>,

<opend A>, <opend B>, <short3 A>, <short3 B>, <load3 A>,
<load3 B>,

Where,

<openl/2/3 A> NR3 format : primary OPEN correction data at
FREQ1/2/3.

<openl/2/3 B> NR3 format : secondary OPEN correction data at
FREQ1/2/3.

<short1/2/3 A> NR3 format : primary SHORT correction data at
FREQ1/2/3.

<short1/2/3 B> NR3 format : secondary SHORT correction data
at FREQ1/2/3.

<load1/2/3 A> NRS3 format : primary LOAD correction data at
FREQ1/2/3.

<load1/2/3 B> NR3 format : secondary LOAD correction data at
FREQ1/2/3.

10 OPTION BASE 1

20 DIM A(18)

30 QUTPUT 717;"CORR:USE:DATA? 89¢
40 ENTER 717;A(%)

50 PRINT A(%)

60 END



COMParator
Subsystem

COMParator Subsystem

The COMParator subsystem command group sets the comparator

function, including its ON/OFF setting, limit mode, and limit values.
Figure 8-13 shows the command tree of the COMParator subsystem

command group. '

COMParator — [:STATe] ON (1)

OFF {0)
:MODE Absolute TOLerance
Percent TOLerance
SEQuence
(TOlerance —p— :NOMinal <valus>
— :BIN<n> <low limit>,<high limit>
18EQuence — BIN <BINI low limit>, <BINi high limit>,
<BINZ high 1limit>, <BIN3 high ilimit>,
...... ,<BINn high limit»

:8econdary LIMimit <low limit>,<high limit>

CAuxiliary BIN ON(1)
OFF( Q)

(SWAP ON (1)
OFF (0)

(BIN ‘-——E ClLEar
:COUNET ~—— [:8TATe]

‘DATA?

N

Clkar

S
ZOOXE

Figure 8-13. COMParator Subsystem Command Tree

Command Reference

8-65



COMParator Subsystem
[RERREE T SRR —

[:STATe] The [:STATe] command sets the comparator function to ON or
OFF. The [:STATel? query responds the current ON/OFF condition
of comparator function.

oN

Command Syntax
OFF

COMParator [ : STATe}

Where,

1 (decimal 49) When the function is ON
- 0 (decimal 48) When the function is OFF

Example OUTPUT 717;"COMP ONY

Query Syntax COMParator| :STATe |7

Query Response  Returned format is :
<NR1><NL"END>
Example 10 OUTPUT 717 ;"COMPT?Y
20 ENTER 717;A

30 PRINT A
40 END
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COMParator Subsystem

:MODE

Command Syntax

Example

Query Syntax

Query Response

Example

The :MODE command sets the limit mode of the comparator function.
The :MODE? query returns the current settings of the limit mode.

ATOLerance
COMParator:MODE ¢ PT0Lerance
SEfuence

Where,

ATOLerance  Set the absolute tolerance mode (parameter value)
PTOLerance  Set the percent tolerance mode (the ratio in percent)

SEQuence Set the sequential mode

OUTPUT 717;"COMP:MODE ATOL"

COMParator :MODE?

Returned format is:

ATOL
PTOL ;<NL"END>
SEQ

10 QUTPUT 717;"COMP:MCGDE?"
20 ENTER T17;A%$

30 PRINT A%

40 END
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COMParator Subsystem

:TOL.erance:NOMinal

Command Syntax

Example

QGuery Syntax

Query Response

Example

8-68 Command Reference

The :TOLerance:NOMinal command sets the nominal value for

the tolerance mode of the comparator function. This can be

set only when the limit mode is set to the tolerance mode. The

:TOLerance:NOMinal? query returns the current settings of the
pomizal value for the tolerance mode.

COMParator:TOLerance:NOMinal <wvalue>
Where,
<value> is the NR1, NR2, or NR3 format : nominal value

OUTPUT 717;"COMP:TOL:NOM 100E-12"

COMParator:TOLerance:NOMinal?

Returned Format is :

<NR3><NL-END>

10 DUTPUT 717;“CORR:TOL:NOM?Y
20 ENTER 717;4A

30 PRINT A

4C END



COMParator Subsystem

TOLerance:BIN<n>

Command Syntax

Note ﬁ

Example

Query Syntax

Query Resopnse

Example

The :TOLerance:BIN<n> command sets the low/high limit values of
each BIN for the comparator function tolerance mode. These limits
can be set only when the limit mode is set to the tolerance mode.
The :TOLerance:BIN<n> query returns the current settings of the
low/high limit values of each of the BINs.

COMParator:T0Lerance:BIN<n> <low limit>, <high lirnit>
Where,

<n> 1to 9 (NR1) : BIN number
<low limit>  NR1, NR2, or NR3 format : low limit value
< high limit> NR1, NR2, or NR3 format : high limit value

The low limit value should be lower than the high limit value. If the
low limit value is set higher than the high limit, a warning message is
displayed when this command is received (an error does not occur).

OUTPUT 717,;"COMP:TOL:BINt -5,B"

OUTPUT 717;"COMP:TCL:BINZ -10,10"

COMParator:T0Lerance:BIN<n>7

Returned Format is :

<low limit>, <high limit><NL"END>

10 OUTPUT 717;"COMP:TOL:BIN1?®
20 ENTER 717;4,B

30 PRIXT 4,B

40 END
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COMParaior Subsystem

:SEQuence:BIN

Command Syntax

Note ﬁ

Example
Query Syntax

Query Response

Example

8-7¢ Command Reference

The :SEQuence:BIN command sets the low/high limit values of the
BINs for the sequence mode of the comparator function. These
limits can be set only when the limit mode is set to the sequence
mode. The :SEQuence:BIN query returns the current settings of the

low /high limit values of the BINs.

COMParater:SEQuence:BIN <BINI low limit>,<BIN1 high
limit>, < BINZ high limit>, ... , <BINn high limit>

Where,

<BIN! low limit>  NRI1, NR2, or NR3 format : low }imit value for
BIN1
<BINI high limit> NRI1, NR2, or NR3 format : high limit value
: for BIN1
<BINn high limit> NRI1, NR2, or NR3 format : high limit value
for BINn {n : max. 9)

The low limit value should be lower than the high limit value.

OUTPUT 717;"COMP:SEQ:BIN 10,20,30,40,50"

COMParator:SEQuence:BIN?

Returned YFormat is :

<BIN1 low limit>,<BIN1 high limit> ,<BIN2 high limit>, ... ,
< BINn high limit><N8L"END>

10 DIM A$[200]

20 OUTPUT 717;"COMP:SEQ:BIN?"
30 ENTER 717;A$

40 PRINT A%

50 END



:Secondary LIMit

:Secondary LIMit

Command Syntax

Note
¥

Example

Query Syntax

Query Response

Example

The :Secondary LIMit command sets the low/high limit values for
the comparator function secondary parameter. The :Secondary
LIMit? query returns the current settings of the secondary
parameter low/high limit values.

COMParator:SLIMit <low limit>,<high limit>
Where,

<low limit>  is the NR1, NR2, or NR3 format : low limit value
<high limit> is the NR1, NR2, or NR3 format : high limit vajue

The low limit value should be lower than the high limit value. If the
low limit value is set higher than the high limit, a warning message is
displayed when this comimand is received (an error does not occur).

QUTPUT 717;"COMP:SLIM 0.001,0.002"

COMParator :SLIMit?

Returned Format is:

<NR3>,<NR3><NL"END>

10 OUTPUT 717;"COMP:SLIM?"
20 ENTER 717;A.B

30 PRINT A4,B

40 END
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:Secondary LiMit

:Auxiliary BIN

Command Syntax

Example

Query Syntax

Query Response

Example

8-72 Command Reference

The :Auxiliary BIN command sets the auxiliary BIN counting
function of the comparator to ON or OFF. The :Auxiliary BIN
query responds the current ON/OFF condition of the auxiliary BIN
counting function.

Ol

OF
COMParator:Auxiliary BIN F

0
Where,
0 (decimal 48) When the function is OFF
1 (decimal 49) When he function is ON

QUTPUT 717;"COMP:ABIN ON"

COMParator:Auxiliary BIN?

Returned Format is :

<NR1><NL"END>

10 QUTPUT 717 ;"COMP;ABINT"
20 ENTER 717;4

30 PRINT &

40 END



COMParator Subsystem

‘SWAP The :SWAP command sets the swap parameter function to ON (9
- BIN settings for secondary parameter) or OFF (9 BIN settings
for primary parameter). The :SWAP? query responds the current
ON/OFF condition of the auxiliary BIN counting function.

Command Syntax oN

COMParator:SWAP 2FF
0
Where,
0 (decimal 48) When the function is OFF
1 (decimal 49) When the function is ON

Example DUTPUT 717;"COMP:SWAP OR"

Query Syntax COMParator:SWAP?

Query Response  Returned Format is
<NR1><NL"END>

Example 10 OUTPUT 717;“COMP:SWAP?"
20 ENTER 717;4
30 PRINT A
40 END
R
:BIN:CLEar The :BIN:CLEar command clears all of the limit value settings.
Command Syntax COMParator:BIN:CLEar
Example OUTPUT 717;"COMP:BIN:CLE"
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COMParator Subsystem

:BIN:COUNH[:STATe]

Command Syntax

Example
Query Syntax

Query Response

Example

8-74 Command Reference

The :BIN:COUNt[:STATe] command sets the BIN count function to
ON or OFF. The :BIN:COUNt[:STATe]l? query responds with the
current ON/OFF condition of the BIN count function.

On

OFF
COMParator :BIN:COUNt] :STATe ]

Where,

0 {decimal 48) When the function is OFF
1 (decimal 49) When the function is ON

OUTPUT 717;"COMP:BIN:COUN ON"
COMParator:BIN:COUNt[ :STATe]?

Returned Format is :

<NR1i><NL"END>

10 OUTPUT 717;"COMP:BIN:COUN?"
20 ENTER 717;4

30 PRINT A

40 END



CONiParator Subsystem

‘BIN:COUNt:DATA?

Query Syntax

Query Response

Example

" The :BIN:COUNt:DATA? guery returns the comparator BIN count

results.

COMParator :BIN:COUNt :DATA?

Returned Format is :

<BIN1 count>,<BIN?2 count>, ... , <BINY count>,<QUT OF
BIN count>, <AUX BIN count><NL“END> :

Where,

<BINI-9 count> NR1 format : count result of BIN1-9

<OUT OF BINS count> NR1 format : count result of QUT OF
BINS

<AUX BIN count> NR1 format : count result of AUX
BIN

10 OPTION BASE 1

20 DIM A(11)

30 QUTPUT 717;"COMP:BIN:COUN:DATA?"
40 ENTER T17;4(*)

50 PRINT A(%)

60 END

:BIN:COUNt:CLEar
Command Syntax

Example

The :BIN:COUNt:CLEar command clears all BIN counts,

COMParator:BIN:COUNt:CLEar

CUTPUT 717;"COMP:BIN:COUN:CLE"
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Mass MEMory
Subsystem

The Mass MEMory subsystem command group loads or stores setting
data from/to the internal EEPROM and the external memory card.
Figure 8-14 shows the command tree of the Mass MEMory subsystem
command group.

Mass MEMory -

|

L

LOAD (3TATe <record number>

STORe :8TATe <record number>

Figure 8-14. Mass MEMory Subsystem Command Tree

:LOAD:STATe

Command Syntax

Example

The :LOAD:STATe command loads the setting data from the internal
EEPROM or a memory card.

MMEMory : LOAD :STATe <value>
Where,

<value> 0 to 9 (NR1) : record number for internal EEPROM
10 to 18 (NR1) : record number for memory card

OUTPUT 717;"MMEM:LOAD:STAT 10"

STORe:STATe

Command Syntax

Example

8-76 Command Reference

The :STORe:STATe command stores the setting data to the internal
EEPROM or to the memory card.

MMEMory :STORe:5TATe <walue>

. Where,

<walue> 0 to 9 (NR1) : record number for EEPROM
10 to 19 (NR1) : record number for memory card

OUTPUT 717;"MMEM:STOR:STAT 5"



1

SYSTen:ERRor?

SYSTem:ERRor?

Query Syntax

Query Response

Example

The SYSTem:ERRor? query returns the existing error numbers with
the error messages for the errors in the HP 4284A°s error quene.

The HP 4284A’s error queue stores errors generated by the

HP 4284A. As errors are generated, they are placed in the error
queue which stores up to five errors. This is a first in, first out queue
(F1rO).

If the error queue overflows, the last error in the queue is replaced
with error —-350, "Too many errors". Anytime the queue overflows,
the least recent errors remain in the queue, and the most recent
errors are discarded.

When all errors have been read from the queue, further
SYSTem:ERRor? queries will return error 0, "no errors®. Reading
an error from the queue removes that error from the queue, opening
a position in the queue for a new error, if one is subsequently
generated.

8YSTem:ERRor?

Returned Format is :

<number>,"<message>"
Where,

< number> NR1 format : error number
For details, refer to Appendix B.
< message> ASCH string : error message
For details, refer to Appendix B.

10 DIM A$[50]

20 FOR I=1 to 5

30  OUTPUT 717;"SYST:ERR?"
40  ENTER 717;4%

50  PRINT A$

60 NEXT I

70 END
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STATus Subsystem The STATus subsystem command group sets the Operation Status
Registers which report events which are part of the HP 4284A’s
normal operation, including measuring and sweeping. Figure 8-15
shows the command tree of the STATus subsystem command group.

STATUS ————— :0OPERation ———F— [:EVENt]?
CONDition?

— ENABle

E20G8020

Figure 8-15. STATus Subsystem Command Tree
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STATus Subsystem

:OPERa-
tion[:EVENt]?

Query Syntax

Query Response

Example

The :0PERation[:EVENt]? query returns the contents of the
standard operation status event register. Reading the event register
using this query has the effect of clearing its contents, but has no
effect on the operation status condition register.

STATus:0PERation[ :EVENt |7

Returned Format is :

<value><NL END>
Where,

<value> NR1 format : decimal expression of the contents of the
operation status event register

The definition of each bit of the operation status event register is as
follows.

Bit No. Description

15 -5 | Always 0 (zero)
4 Measurement Complete Bit
3 List Sweep Measurement Complete Bit
2,1 |Always 0 (zero)

0 Correction Data Measurement Complete Bit

10 OUTPUT 717;"STAT:0PER?"
20 ENTER 717;4

30 PRINT A

40 END
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S$TATus Subsystem

:OPERa-
tion:CONDition?

Query Syntax

Query Response

Example

8-80 Command Reference

The :0PERation:CONDition? query returns the contents of the
standard operation status condition register. Reading a condition
register using this query does not clear its contents.

STATus:0PERation:CONDition?

Returned Format is :

< value><NL-END>
Where,

<wvalue> NR1 format : decimal expression of the contents of the
operation status condition register

The definition of each bit in the operation status condition register is
as follows.

Bit Na. Description

15 - 5 | Always 0 (zero)
4 Measuring Bit
3 Sweeping Bit
2,1 | Always 0 (zero)

0 Measuring Correction Data Bit

10 OUTPUT 717;"STAT:0PER:COND?"
20 ENTER 717;4

30 PRINT A

40 END



STATus Subsystem

*OPERation:ENABIe

Command Syntax

Example

Query Syntax

Query Response

Example

The :0PERation:ENABle command sets the enable bits of the
standard operation status event register that allows true conditions
in the event register to be reported in the summary bit of the status
byte register. The :0PERation:ENABle? guery returns the current
setting of the enable bits of the operation status event register.

STATus : 0PERation:ENARIe <wvalue>
Where,

<wvalue> NR1 format : decimal expression of enable bits of the
operation status event register

The definition of each bit in the operation status event register is as
follows. :

Bit No. Description

15 -5 | Always 0 (zero)
4 Measurement Complete Bit
3 List Sweep Measurement Complete Bit

2,1 [Always 0 (zero)

0 Correction Data Measurement Complete Bit

OUTPUT 717;"STAT:0PER:ENAB 16"! Bit 4 enable

STATus :0PERation:ENARle?

Returned Format is:

<value><NL"END>

10 QUTPUT 7417;"STAT:OPER:ENAB?"
20 ENTER 7i7;4

30 PRINT 4

40 END
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e T T T
Common Commands

The HP-1IB Common commands are defined as [EEE 488.2-1987, and
are noninstrument specific HP-IB commands. A common command
consists of an asterisk (%) and a header. The HP 4284A acceptable
HP-IB common commands are as follows.

HP.IE Common Commands

s *CLS e #3RE e #0PC? « *¥TST?

e *ESE & ¥5TB7 AT & *TRG

® *ESR? e *IDN7 @ *RST s «LRN?
& *QPT?

*CLS

Command Syntax

Example

§-82 Command Reference

The *CLS command (clear status command) clears the status byte
register, the event register of the standard operation status register
structure, and the standard event status register. It also clears the
error queue (refer to the description of the SYSTem:ERRor? query).

*CLS8

OUTPUT 717;"*CLS"



*ESE

Command Syntax

Example

Query Syntax

Query Response

Example

The *ESE command (standard Event Status Enable command) sets
the enable bits of the standard event status register. The *ESE?
query returns the current setting of the enable bits of the event
status register. '

*ESE <value>
Where,

<value> NR1 format : decimal expression of enable bits of the
operation status register

The definition of each bit in the event status register is as follows.

Bit No. Description

Power On (PON) Bit

User Request (URQ) Bit
Command Error (CME) Bit
Execution Error (EXE} Bit

Device Dependent Error (DDE) Bit
Query Error (QYE) Bit

Request Control (RQC) Bit
Operation Complete (OPC) Bit

L= N L T <~ B - N & L B > SN |

OUTPUT 717;"*ESE 36"! Bit 2 and 5 enabled

*ESE?

Beturned format is :

< value><NL"END>

10 QUTPUT 717;"*ESET"
20 ENTER 717;4

30 PRINT A

40 END
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*ESR?

Query Syntax

Query Response

Example

8-84 Command Reference

The *ESR? query returns the contents of the standard event status
register. Using the *ESR query command to read the standard event
status register clears its contents.

*ESR?

Returned format is :

< value><NL"END>
Where, _
<value> NR1 format : decimal expression of the contents of the

event status register

The definition of each bit of the event status register is as follows.

Bit No. Description

Power On (PON) Bit

User Request (URQ) Bit
Command Error {CME) Bit
Execution Error (EXE) Bit

Device Dependent Error (DDE) Bit
Query Error (QYE) Bit

Reguest Control {RQC) Bit
Operation Complete (OFPC) Bit

[ L - " - - | S +- > B SN |

10 OUTPUT 717;"*=ESR?"
20 ENTER 71T7;A

30 PRINT A

40 END



-

*SRE

Command Syntax

Example

Query Syntax

Query Response

Example

The *SRE command (Service Request Enable command) sets the

enable bits of the

status byte register. The *SRE? query returns the

current setting of the status byte register.

*SRE < value>
Where,
< value> NR1

format : decimal expression of enable bits of the

status byte register

The definition of each bit of the status byte register is as follows.

Bit No.

Deseription

o = |

Operation Status Register Summary Bit
RQS (Request Service) Bit
Standard Event Status Register Summary Bit

MAV (Message Available) Bit

Always 0 (zero)

OUTPUT 717;"*SRE 32"! Bit 5 enabled

*SRE?

Returned format is :

< value> <NL END>

10 OUTPUT 717;“*SRE?"
20 ENTER 717;A

30 PRINT A
40 END
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*STB?

Query Syntax

Query Response

Example

8-86 Command Reference

The *STB? query reads the status byte by reading the master
summary status (MSS) bit. These bits represent the contents of the
status byte register. Execution of the *STB query command has no
effect on the contents of the status byte register.

*5TB?

Returned format is :

< value><NL END>
Where,

<value> NR1 format : decimal expression of the contents of the
status byte register

The definition of each bit of the status byte is as follows.

Bit No. Description

7 Operation Status Register Sumnmary Bit

6 RQS (Request Service) Bit

5 Standard Event Status Register Surmmary Bit
4 |MAV (Message Available) Bit

3~0 |Always 0 (zero)

10 OUTPUT 717;"#STB?"
20 ENTER 717;4

30 PRINT A

40 END



“IDN?

*IDN?
Query Syntax

Query Response

Example

Note #

The *IDK? query returns the HP 4284A ID.

*IDN7

Returned format is :

<manufacturer> , <model> , <serial no.> , <firmware><NL END>

Where,
<manufacturer> HEWLETT-PACKARD
< model> 4284 A

<serial number> 0 (not available)
< firmware> REVdd.dd
(dd.dd : ROM firmware

10 DIM A$[30]

20 OUTPUT 717;"*IDN?"
20 ENTER 717;A$

30 PRINT A$

40 END

revision number)

This string data is an arbitrary ASCII response. So, this command
should not be sent before a normal query in a program message. (For
example, *IDNT ; FREQ? can not accepted, FREQ? ; *IDN? should be

sent.)
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*1DN?

*CPC The *0PC command (operation complete command) tells the
HP 4284A to set bit 0 (OPC bit) in the standard event status
register when it completes all pending operations. The *DPC?
command tells the HP 4284A to place an ASCII “1” (decimal 49)
in the HP 4284A’s output buffer when it completes all pending
operations.

Command Syntax *CPC

Example

OUTPUT 717;"*0PC" ! Set the HP 42844 to set OPC bit
! when the operation executed by previous command is completed.

Query Syntax *QPC?

Query Response  Returned format is :
1<NL™END>
Where,
1 1 (ASCIL, decimal 49)

Example
10 QUTPUT 717;"CORR:0PEN" ! Perform OPEN correction measurement
20 OQUTPUT 717;"*0PC?" ! Wait for OPEN correction
30 ENTER 717;4A ! measurement completed
40 END
*WAI The *WAI command (the wait to continue command) makes the
HP 4284A wait until all previously sent commands are completed.
The HP 4284A then continues executing the commands that follow
the *WAI command.
Command Syntax *WAL
Example QUTPUT T17 ;"xWAT"
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*RST

Command Syntax

The *#RST command (reset command) sets the HP 4284A to its initial
settings. The initial settings set by the *RST command are given

in Appendix C. When the HP 42844 receives a *RST command,

it aborts all pending operations, and forgets about any previously
received *0PC commands and *0PC? queries.

*RST

QUTPUT 717;"*RST"

Example
00
*TST?

Query Syniax

Query Response

Example

.The *TST? query (self-test query) causes the device to execute an

internal self-test and reports whether or not it detected any errors.
In the case of the HP 4284A, the response to this query is always “0”
{no error).

*TST?

Returned format is :

O<NL"END>
Where,
0 0 (NR1 format)

10 QUTPUT 717;"*TST?"
20 ENTER 717;4
30 END
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*TRG The *TRG command (trigger command) performs the same function
as the Group Execute Trigger command (refer to “Trigger System” in
Chapter 7). This command also moves the primary and secondary
parameter measurement data into the HP 4284A’s output buffer.

Command Syniax *TRG

Example 10 QUTPUT 717;"*TRG"
20 ENTER 717;4,B,C
30 PRINT A,B,C
40 END
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*LRN?

Query Syntax

Query Response

Example

The *LRN? guery (learn device setup query) tells the HP 4284A to
send a response that contains all the necessary commands to set the
HP 4284A to its present state. The response can later be sent back
to the HP 4284A to place it in this state. This provides the user with
a means of setting up a device manually and then reading the device

setting and storing the information for later use.
*LRN?

Returned format is :

:FREQ <ER3>;:VOLT {(or CURR) <NR3>;

:AMPL:ALC {0]3};:0UTP:HPO¥ {0}1};DC:ISOL {0|1};
:BIAS:VOLT {or CURR) <HR3>:STAT {0]1};
:CORR:LERG <NR1>;METE {SING|MULT};
:CURR:OPEN:STAT {0]1};:CORR:SHOR:STAT {0]1};
:CORR:LOAD:STAT {0{1};TYPE <function>;

:CORR:SPOT1:STAT {0!11};FREQ <NR3>; LOAD:STAN <REF.A>,<REF.B>:
:CORR:SPOT2:STAT {0!1};FREQ <NR3>; LOAD:STAN <REF.A>,<REF.B>;
1CORR:SPOT3:STAT {0i1};FREQ <NB3>; LOAD:STAN <REF.A>,<REF.B>;

:CORR:USE <NR1>;

:FURC:IMP:TYPE <function>;RANG <NR3>;RANG:aUTD {0l|1};
:FURC:SMON: VAC:STAT {01} ;FUNC:SMON:TAC:STAT {0} 13};
:FUNC:DEVL:MODE {ABS|PERC|OFF};REF <NR3>;
:FUNC:DEV2:HODE {4BS|PERC|OFF};REF <¥§R3>;

:APER {SHOR[MED|LORG},<¥R1>;

:TRIG:SOUR {INT!EXT|BUS|HOLD};DEL <HR3>:

:DISP:PAGE <page name>;LIEE "<siring>";

:FORM {ASCIREAL,64%};

:COMP:STAT {0!1};MODE {ATOL|PTOL|SEQ};TOL:HO¥ <HR3>;
(BIN1 <low>,<high>;BIN2 <low>,<high>, ... ;)or
(:COMP:SEQ:BIK <BINI low>,<BINZ high>,<BIN3 high>, .. i)
[:COMP:SLIM <low>,<high>;]

:COMP: ABIN {0(13};SwAP {0]1};BIN:COUR {0i1};

:LIST:FREQ (VOLT, CURR, BIAS:VOLT, or BIAS:CURR) <NR3>[,<KR3>*];
:LIST:MODE {SEQ|STEP};

BARD1 <parameter>,<low>,<high>;

BAND2 <parameter>,<low>,<high>;

v ¥

BAED<n> <purameter> ,<low>,<high>

For details, refer to each command reference page.

10 DIM A$[1000]

20 QUTPUT 717;"“*LRN?"
30 ENTER 717;A$

40 !

50 OUTPUT 717;A$

60 END

Command Reference
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*OPT?

Query Syntax

Query Response

Note ﬁl
Example

8-82 Command Reference

The *0PT? query (OPTion identification query) tells the HP 4284A
to identify the options installed in the system interface.

*0PT?

Returned format is :

<power amp>,<I bias IF>,<2m/{m cable>,<handler
I/F>, <scanner I/F><NL"END>

Where,

<power amp>is : 001 {ASCII) :
0 (ASCI):

<1 bias I/F>is: 002 (ASCI):
0 (ASCI) :

<&m/4m cable> is: 006 (ASCII) :
0 (ASCH) :

<handler I/F>is : 201 (ASCII) :
202 (ASCIHI) :

0 (ASCII) :
<scamner I/F>is: 301 (ASCII) :
0 (ASCII) :

Option 001 is installed
Option 001 is not installed
Option 002 is installed
Option 002 is not installed
Option 006 is installed
Option 006 is not installed
Option 201 is installed
Option 202 is installed
Option 201 and 202 are not installed
Option 301 is installed
Option 301 is not installed

This string data is the arbitrary ASCII response. So this command
should not be sent before a normal query in a program message. (For
example, *0PT?;FREQ? can not accepted, FREQ? ; *0PT7 should be

sent.)

10 OUTPUT 717;"*0PT?"
20 ENTER 717;A$
30 END
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General Information

Introduction

This chapter describes specifications, supplemental performance
characteristics, storage/repackaging, and other general information
about the HP 4284A.

Components not
Covered by
Warranty

The memory card is not covered under the HP 4284A’s warranty. If
the memory card becomes defective even within the warranty period
of the HP 4284A, the memory card must be paid for by the user.

Serial Number

Hewlett-Packard uses a two-section, nine character serial number
which is stamped on the serial number plate (Figure 9-1) 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 suffix, however, is assigned sequentially and is
different for each instrument. The contents of this manual apply to
instruments with the serial number prefix(es) listed under the serial
numbers on the title page.

HEWLETT-PACKARD JAPAN

SERNO. 294012345

MADE IN JAPAN 33

Figure 9-1, Serial Number Plate

An instrument manufactured after the printing 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
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Change supplement or have a different manual part number. This
sheet contains “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. If the serial prefix or number of an
instrument is lower than that on the title page of this manual, see

Appendiz A, MANUAL CHANGES.

For information concerning, a serial number prefix that is not listed
on the title page or in the Manual Change supplement, contact the
nearest Hewlett-Packard office.

Specifications

Measurement Functions

9-2 General Information

The complete HP 4284 A specifications are listed below. These
specifications are the performance standards or limits against
which the instrument is tested. When shipped from the factory,
the HP 4284 A meets the specifications listed in this section. The
specification test procedures are covered in Chapter 10.

Measurement Parameters

|Z] : Absolute value of impedance
Y| : Absolute value of admittance
: Inductance

. Capacitance

¢ Resistance

: Conductance

: Dissipation factor

: Quality factor

: Equivalent series resistance

: Parallel resistance

: Reactance

: Susceptance

: Phase angle

smHIFoUuamar

Combinations

1z}, 1Y| L, C RIG
f(deg), 8(rad) |D, Q, Rs, Rp, G{X | B




Test Signal

Mathematical Functions

The deviation and the percent of deviation of measurement values
from a programmable reference value.

Equivalent Measurement Circuit
Paraliel and Series

Ranging
Auto and Manual (Hold/Up/Down)

Trigger
Internal, External, BUS (HP-1B), and Manual.

Delay Time

Programmable delay from the trigger command to the start of the
measurement, 0 to 60.000 sec. in 1 msec. steps.

Measurement terminals

Four-terminal pair

Test Cable Length
Standard. 0 m and 1 m selectable
With Option 006. 0 m, 1 m, 2 m and 4 m selectable

Integration Time

Short, Medium and Long (See Supplemental Performance
Characteristics for the measurement time.)

Averaging

1 to 256, programmable

Frequency

20 Hz to 1 MHz, 8610 selectable frequencies (refer to Appendix F for
selectable frequencies.)

Accuracy. +0.01%

Signai Modes

Normal. Programs selected voltage or current at the measurement
terminals when they are opened or shorted, respectively.

Constant, Maintains selected voltage or current at the device under
test independent of changes in the device’s impedance.
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Signal Level

Mode Range Setting Accuracy

Voltage | Non-constant | 5 mV,p, t0 2 Vs £(10% + 1 mVig)
Constant! 10 mViyme 10 T Vg (6% + 1 mVyme)
Carrent | Non-constant | 50 gA e to 20 mApms +{10% + 10 pArms)
Constant! | 100 pAoe t0 10 mAume | (6% + 10 pArme)

1 Automatic Level Contrel Function is set to ON.

Output Impedance
100 Q, £3%

Test Signal Level Monitor

Mode Range Accuracy
Voltage! 5mViogs to 2 Vi £(3% of reading + 0.5 mV s}
0.01 mVyp, t0 5 mVis | £{11% of reading + 0.1 mVims
Current? | 50 pArms to 20 mA e £(3% of reading + 5 pArms)
0.001 pArms to 50 pApns| £(11% of reading + 1 HArms)

1 Add the impedance measurement accuracy [%] to the voltage level monitor
aceuracy when the DUT’s impedance is < 100 £,

2 Add the impedance measurement accuracy [%) to the current level monitor
accuracy when the DUT's impedance is > 100 Q.

Accuracies apply when test cable length is 0 m or 1 m. additional
error when test cable length is 2 m or 4 m is given as:

L
fnx3 1%
Where, fm 1s test frequency [MHz],

L is test cable length [m).

Example DUT’s impedance : 50
Test signal level : 0.1 Vs
Measurement accuracy : 0.1 %

Then, Voltage level monitor accuracy is
(3.1 % of reading+0.5 m V)
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Display Range

Absolute Measurement
Accuracy

Parameter Range

|Z|, R, X {0.01 m to 95.9999 MQ

Y}, G,B | 0.01nS tc99.9999 8
0.01 {F to 5.39999 F

0.01 nH to 99.9999 kH
3.000091 to 9.99999

0.01 to 99999.9
—180.000 ° to 180.000°
~399.999% to 999.999%

R YRl e

Absolute measurement accuracy is given as the sum of the relative
measurement accuracy plus the calibration accuracy.

|Zl, Y], L, C, R, X, G and B Accuracy

[Z, [Y], L, C, R, X, G and B accuracy is given as,

A—e + Aca! [%]

Where, A, is the relative accuracy,
A1 is the calibration accuracy.

L, C, X and B accuracies apply when D, (measured D value) < 0.1.
R and G accuracies apply when @, {measured Q value) < 0.1.

G accuracy described in this paragraph applies to the G-B
combination only. ‘

D accuracy

D accuracy is given as,

De + 9ca.I

Where, D, is the relative D accuracy,
841 is the calibration accuracy [radian).

Accuracy applies when D, (measured D value) < 0.1.

Q Accuracy

Q accuracy is given as,
Q% x D,
1F¥F Qe x Dy

Where, (;is the measured § value,
D, is the absolute D accuracy.

Accuracy applies when @, x D, < 1.
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# Accuracy
¢ accuracy is given as,
ge + gcaf [dﬁg]
Where, 6. is the relative # accuracy [deg],
fcqr is the calibration accuracy [deg].
G Accuracy
When D {measured D value) < 0.1.

G accuracy is given as,

B, x D, 18]
B, =2rfC, = !
= T 9 fL,

Where, B; is the measured B value [§],
C; is the measured C value [F],
L, is the measured L value [H],
D, is the absolute D accuracy,
f is the test frequency [Hz].

G accuracy described in this paragraph applies to the Co-G and Ly-G
combinations only.

Rp Accuracy

When D, (measured D value) < 0.1

Ry accuracy is given as,

Rpr X Dy

0.7 D,

[

Where, R,, is the measured R, value [©],
D is the measured D value,
D, is the absolute D accuracy.
Rs Accuracy
When D, (measured D value) < 0.1

R, accuracy is given as,

X.xD, [0
Xy =2rfL —-—-———1
A Y 7o

Where, X, is the measured X value [1],
C; is the measured C value [F],
L. is the measured L value [H],
D, is the absolute D accuracy,
f is the test frequency [Hz].
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Relative Measurement  Relative measurement accuracy includes stability, temperature
Accuracy coefficient, linearity, repeatability and calibration interpolation error.
Relative measurement accuracy is specified when all of the following
conditions are satisfied;

1. Warm-up time : > 30 minutes
2. Test cable length : 0 m, 1 m, 2 m or 4 m (HP 16048 A/B/D/E)

For 2 m or 4 m cable length operation, test signal voltage and test
frequency are set according to Figure A. (2 m and 4 m cable can
be used only when Option 006 is installed.)

3. OPEN and SHORT corrections have been performed.
4, Bias current isolation : OFF

(¥or accuracy with bias current isolation, refer to supplemental
performance characteristics.)

5. Test signal voltage and DC bias voltage are set according to
Figure B.

6. The optimum measurement range is selected by matching the
DUT’s impedance to the effective measuring range shown in Table
3-1-1, page 3-7. (For example, if the DUT’s impedance is 50 k2,
the optimum range is the 30 k) range.)

20 \<.-——-2m cable
E 0E “”” Im cable
- L
j=4 i
=
2k
g E
B r
& [

20 jisie) 1k 10k 100k M
Frequency | He |

Figure 9-2.
Test Signal Voltage and Test Frequency upper Limits to apply
measurement accuracy 10 2 m and 4 m Cable Length Operation.
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"~ 9C resistance = 1 kohm

3]
<

OC resistance = 100 ohm

OO resistance = 10 ohm

iy
o

al

oF

(i#lzxilti(EElEEFP%-

Test Signat Voltage Mrms)
I«

()

0 5 10 15 20 25 30 35 40
DC Bias Voliage Setting V]

Figure 9-3.
Test Signal Voltage and DC Bias Voltage Upper Limits Apply for
Measurement Accuracy.

Range 1: Measurement accuracy can apply.

Range 2: The limits applied for measurement accuracy differ
according to DUT’s DC resistance. Three dotted lines
show the upper limits when the DC resistance is 10 Q, 100
Q and 1 k.

|Z|, {¥], L, €, R, X, G and B Accuracy
1Z], {Y}, L, C, R, X, G and B accuracy A4, is given as

Ae=E£[A+ (Ko + Koo + Ky X Ky + K.) X 100 + K] x K, (%]

A: Basic Accuracy (Refer to Figure C and D.)

K,: Impedance Proportional Factor {Refer to Table A.)

K..:  Cable Length Factor (Refer to Table B.)

K;:  Impedance Proportional Factor (Refer to Table A.)

Kyp:  Cable Length Factor (Refer to Table C.)

K,:  Calibration Interpolation Factor (Refer to Table D.)
Ki: Cable Length Factor (Refer to Table E.)

K,:  Temperature Factor (Refer to Table F.)

L, C, X and B accuracies apply when D, (measured D value) < 0.1.
R and G accuracies apply when Q. (measured Q value) < 0.1.
When D > 0.1, multiply A, by /14 D2 for L, C, X and B
accuracies.

When Q. > 0.1, multiply 4, by +/1 + Q% for R and G accuracies.



G accuracy described in this paragraph applies to the G-B
e combination only.

D accuracy

D accuracy D, is given as,
A,
=
De =15
Accuracy applies when D, (measured D value) < 0.1.

When D; > 0.1, multiply D, by (1 + D).

Q Accuracy
Q accuracy is given as,
Q% x D.
1F¥Q:zx D
Where, @, is the measured Q value,

D, is the relative D accuracy.

Accuracy applies when @, x D, < 1.

8 Accuracy

# accuracy is given as,

180 A
T 160

{deg]

G Accuracy
When D, (measured D value) < 0.1.

G accuracy is given as,

B, x D, [S]
B, =2rfC, = !
£ 2w fl,

Where, B, is the measured B value [5],
C; is the measured C value [F],
L. is the measured L value [H],
D, is the relative D accuracy,
f is the test frequency [Hz].

G accuracy described in this paragraph applies to the Cp-G and Lp-G
combinations only.

Rp Accuracy
When D, {measured D value) < 0.1

Ry accuracy is given as,
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Ry x D,
D.FD.

Where, R, is the measured R, value [§]
D, is the measured D value,
D, is the relative D accuracy.

+ Q]

H

Rs Accuracy

When D, (measured D value) < 0.1

R, accuracy is given as,

X:xD, [
Xe=2xfL, = !
z = z = 57 FCy

Where, X is the measured X value [Q],
C; is the measured C value [F],
L, is the measured L value [H],
D, is the relative D accuracy,
f is the test frequency [Hz].
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Example of C-D
Accuracy Calculation Measurement Conditions

Frequency : 1 kHz
C measured : 100 oF
Test Signal Voltage : 1 Vims
Integration Time : MEDIUM
Cable Length : 0m
Then,
A=10.05
1
ol = 27 x 1 x 103 x 100 x 10-°
= 1590 Q]
1x1073 200
o= 1590 (1 + 1000)
=7.5x%x 1077

70
Ky =1 1%x107° 1+ —
b 590 x 1 x 10 ( .1000)

= 1.70 x 10™°
K.=0
Therefore,

Caceuracy = % {0.05+ {7.5 x 1077 + 1.70 x 107¢) x 100]
~ 2005 (%]

0.05
Daccuracy - :l:'i'(}'a'

= +0.0005
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Specification Charts
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[RisecToEny
Figure 9-4. Basic Accuracy A (1 of 2)

On boundary line apply the better value.
Example of how to find the A value.

0.05-— A value when 0.3 Ve € V. < 1 Ve and integration time
is MEDIUM and LONG.

(0.1)— A value when 0.3 Vs <V, < 1 V. and integration time
is SHORT.

A value when Vg < 0.3 Ve or Vg > 1 Vi, To find the
value of Ay, Ay, Az and A4 refer to Figure 9-5.

Where, Vs: Test Signal Voltage

Al—T'



The following table lists the value of Ay, Az, Az, and Ay. When At]
is indicated find the Atl value using the following graph.

Test Signal Veltage

b

Brm Zm o 0.15 0.3 12 5 20 vrms]
— o w'ob L 'oae_ﬂ?sffi_ﬂi
A=At x A=At % Anz=Atl Ar=AY Aq -—A\‘\ g =AL %3
MEDIUM/ | A=At Az=Atl Ag=At Ag=0 1 A=At |AL=At
LONG As=At As=025 §A3=—"0.25 ba=0.25 Ax=(.25]As=025
pesAtl | AsAl AEAL | A=D1 Aa=Atl | A=At
Ae=At] l Ar=At] A=A A=Al A=A
A _ Aa= At | Az=At Ae=0.2 Ar=Atl HAs=AY
SHORT E
As=Atl | As=(.3 As=03 As=03 1A:=0.3
Aa=At i Ae=At] Aa=0 B x A0 A=At | AsmAt]
L1003004 ’_ Oh C’ ‘ e CI” ‘IC H
5m 23m 0.5 0.3 12 5 20 Vrms]
* Multiply the A values as follows, when the test frequency is
less than 300 Hz.
100 Hz < f, < 300 Hz: Multiply the A values by 2. f,, < 100
Hz: Multiply the A values by 2.5.
**: Add 0.15 to the A values when all of the following
measurement conditions are satisfied.
Test Frequency : 300 kHz < f, <1 MHz
Test Signal Voltage : 5 Vipe < Vs < 20 Ve
DUT : Inductor, |Z5| < 200 Q (|Zy] : impedance of DUT)
INTEG TIME
2.0 SHORT
N
1.5 N
1.0 -
E— S
B S,
0.5 LONG
N NG
<
= 02
< 015
0.1 o o
N, /I
0.05
0.0z
0.01
fm  10m  20m 50m 100m 200m  500m 1 2 5 0 20 Mrms

Test Signal Voitage
Figure 9-5. Basic Accuracy A (2 of 2)
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K, and K, values are the incremental factors in low impedance
and high impedance measurements, respectively. K, is practically
negligible for impedances above 500 €2, and K} is also negligible for

impedances below 500 £.

Table 9-1. Impedance Proportional Factors Kg and Ky,

Integ- Frequency Ka Ky
{ime
MEDIUM fm < 100 Hz (35) 1+ 38) (1+32) [1zal (1x107) (14 ) (1+,/32)
100 Hz < fn < 100 kHz (17;:[3) {1+ 2-3?) Zem[ {1x 1079) {1+ %‘-j-)
100 kHz < fr < 300 kHz (172}3,'3) 2+ %) Zm (3% 107%) 1+ 3)
300 kHz < fn < 1 MHz (3721:]‘3) (3+ 200 4 ;5;.) 2] (10 x 10-) (1+ 2)
SHORT fm < 100 Hz (&%igl‘m) (1+ 42) (1 /32 | 2l (2% 10%) (14 32) (14 \/@
100 Hz < f < 100 kHz (lérg—j_ﬁf—) (1+ 4%) 2] (2 % 107°) (14 122)
100 kHz < f,, < 300 kHz (25;;3’3) 2+ 49) 12! (6 x 1079) (14 102)
S00KHz < fn < 1MBz | (2307) (34 40+ 3%) 12 (20 % 10-2) (1+ 382)

f;m : Test Frequency [Hz)
|Z:] : Impedance of DUT [€}]
V; : Test Signal Voltage [V g]

9-14 General information

K., is practically negligible for impedances above 500 .

Table 9-2. Cable Length Factor K33

Test Signal Cable Length
voltage
0m 1m 2m 4m
<2Veims | 0 0 K K,
~3 2 2 -3 v -3
> 2 Veme 0 2><15E32m!><fm (1-}-5x§fzgnzlxl() (2+10>;;i?x10

fm : Test Frequency [MHz]
|Z| : Impedance of DUT [{)]

K, : Impedance Proportional

Factor




Table 9-3. Cable Length Factor Ky,

Frequeney Cable Length
0 m lm 2m 41m
fm < 100 kHz 1 | b4Bxfe |1+10%fn |1 +20%fn

100kHz < f, <300 kHz! 1 | 142xf, | 144xfm | 14+8%fm
300kHz < fr, <1 MHz | 1 |14+05%f| 14+1xfm | 14+2%fm
Jm + Test Frequency [MHz]

Table 9-4. Calibration Interpolation Factor K¢

Test Frequency ¥,

Direct Calibration Frequencies| 0

Other Frequencies 0.0003

Direct Calibration Frequencies are the following 48 frequencies.

Table 9-5. Preset Calibration Frequencies

20 25 30 40 50 60 80 [Hg

160 120 150 260 250 300 400 500 600 800 [Hz]

1 1215 225 3 4 5 6 8§ [kHs

10 12 156 20 25 30 40 50 60 80 [kHz]

100 120 150 206G 250 300 460 500 600 800 [kHz]
1 [MHz}

Table 9-6. Cabie Length Factor K5

Test Signal Cable Length
level

1m 2m 4m
< 2 Vims |2.5%10%(1450% fir) | 5% 1074(1+50% firn) | I x 1031450 f,,)
> 2 Vime [2.5x10°3(1416% fir) [ 5x 103 (1416 fi) | 1 x 102(1-416 % )
Jm t Test Frequency [MHz]

Temperature (C) | 5 8 18 28 38 45

Ke 4 2

-
[N
I~

IO

Figure 9-6. Temperature Factor Kg
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HP 4284A Calibration

Calibration accuracy is shown in the following figure.

Accuracy
oy x 3 G 7 e
[8] (] O NI A &
10m —] 100M e e’ _
= >< oS
= N X ¥
160n 10M e
\A/ Acaim0.03+1 =10 Vim ><
b >
! 7o Bleab=ting+20im x 107 g
1 == 1M i ; ~
320k
%, L
o) ¢
10u 100K ! »
32k ><
2 <
100u 10k u 0.0341% 16" fm A
_] - = (H00+20fm 1076
¥ :§ % pa
: ) 7 RS
fe)
© im _g =< £k g e QQ
> - N = >< 0.02 < 0‘05_4
= _ 2 = 3% g £ >
fo) £ R
1om = 100 —=f 2, 1% 10 ] Lo
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100 —= 10m 1
20 50100 # 10k 100k ™ [Hz ]
30K 300k

Test Frequency
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fm ¢ test frequency [kHz]

On boundary line apply the better value.

Upper value (Acy)is |Z], |Y], L, C, R, X, G and B calibration
accuracy [%].
Lower value (6.,1) is phase calibration accuracy in radians.

* Ay = 0.1% when Hi-PW mode is ON.

" Acal = (3004£,)x10° [rad] when Hi-PW mode is ON.

Phase calibration accuracy in degree, 8.y [deg], is given as,

[deg] =

eml

180

X 9,3@1

[rad]




Correction Functions

List Sweep

Comparator Function

DC Bias

Zero Open

Eliminates measurement errors due to parasitic stray impedances of
the test fixture.

Zero Short

Eliminates measurement errors due to parasitic residual impedances
of the test fixture.

Load

Improves the measurement accuracy by using a working standard
{calibrated device) as a reference.

A maximum of 10 frequencies or test signal levels can be
programmed. Single or sequential test can be performed. When
Option 001 is installed, DC bias voltages can also be programmed.

Ten bin sorting for the primary measurement parameter, and IN/
OUT decision output for the secondary measurement parameter.

Sorting Modes

Sequential mode

Sorting into unnested bins with absolute upper and lower limits.

Tolerance Mode

Sorting into nested bins with absolute or percent limits.

Bin Count
0 to 999999

List Sweep Comparator

HIGH/IN/LOW decision output for each point in the list sweep
table.

0V, 1.5V, and 2 V selectable

Setting Accuracy
+5% (1.5V,2V)
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Other Functions

Options

9-18 General information

Store/Load

Ten instrument control settings, including comparator limits and list
sweep programs, can be stored and loaded from and into the internal
non-volatile memory. Ten additional settings can also be stored and

loaded from each removable Memory Card.

HP-IB

All control settings, measured values, comparator limits, list

sweep program. ASCII and 64-bit binary data format. HP-IB

buffer memory can store measured values for a maximum of 128
measurements and output packed data over the HP-IB bus. Complies
with IEEE-488.1 and 488.2. The programming language is SCPI.

interface Functions. SH1, AH1, T5, L4, SR1, RL1, DC1, DT1, C0, E1

Self Test

Softkey controllable. Provides a means to confirm proper operation.

Option 001 (Power Amp/DC Bias)

Tncreases test signal level and adds the variable dc bias voltage
function.

Test Signal Level

Mode Range Setting Accuracy
Voltage | Non-constant 5 mV to 20 Vrms +(10%+1 mV)
Constant! 10 mV to 10 Vrms +(10%-+1 mV)

Current | Non-constant | 50 pA to 200 mArms +(10%-+10 pA)
Constant® | 100 pzA to 100 mArms £(10%+10 pA)

1 Automatic Level Control Function is set to ON,

Output Impedance
100 Q, +6%



Test Signal Leve! Monitor

Mode Range Accuracy
Voltage! > 2 Vims +(3% of reading + 5 mV)
5mV to 2 Vime 4{3% of reading -+ 0.5 mV)
0.01 mV to 5 mV,ms +(11% of reading + 0.1 mV)
Current? > 20 mA e +(3% of reading -+ 50 pA)
50 pA to 20 mAms +(3% of reading + 5 pA)

0.001 zA to 50 gAmms +(11% of reading + 1 pA)

1 Add the impedance measurement accuracy [%] to the voltage level monitor accuracy
when the DUT’s impedance is < 100 Q.

2 Add the impedance measurement accuracy (%) to the current level monitor accuracy
when the DUT's impedance is >» 160 0.

Accuracies apply when test cable length is 0 m or 1 m. Additional
error for 2 m or 4 m test cable length is given as:

mx%

Where,
frm is test frequency [MHz],
L is test cable length [m].

DC Bias Level

The following DC bias level accuracy is specified for an ambient
temperature range of 23°C:£5°C. Multiply the temperature induced
setting error listed in Table F for the temperature range of 0°C to
55°C.

Test Signal Level < 2 Vymg

Voltage Range Resolution Setiing Accuracy
4(0.000 t0 4.000) V | 1mV | £(0.1% of setting + 1 mV)
+(4.002t0 8.000) V | 2mV | £{0.1% of setting + 2 mV)
+(8.005 to 20.000) V| 5mV | £(0.1% of setting + 5 mV)
£(20.01 t0 40.00) V | 10mV |£(0.1% of setting + 10 mV)

Test Signal Level > 2 Viyg

Voltage Range Resolution Setting Accuracy
+(0.000 to 4.000) V I1mV | £(0.1% of setting + 3 mV)
+(4.002 to 8.000) V 2mV +{0.1% of setting + 4 mV)
+(8.005 to 20.000) V| 5 mV +{0.1% of setting + 7 mV)
+(20.01t040.00) V | 10mV |£(0.1% of setting + 12 mV)

General Information 8-18



Other Options

Furnished Accessories

Power Requirements

9-20 General Information

Setting accuracies apply when the bias current isolation function is
set to OFF. When the bias current isolation function is set to ON,
add 20 mV to each accuracy value (DC bias current < 1 pA).

Bias Current Isglation Function

A maximum DC bias current of 100 mA (typical value) can be
applied to the DUT.

PC Bias Monitor Terminal

Rear panel BNC connector

Option 002 Bias Current Interface
Allows the HP 4284A to control the HP 42841A Bias
Current Source.
Option 006 2 m/4 m Cable Length Operation
Option 008 Add Operation Manual (Japanese)
Option 009 Delete operation manual
Option 109 Delete HP-IB Interface
Option 201 Handler Interface
Option 202 Handler Interface
Option 301 Scanner Interface
Option 907 Front Handle Kit
Option 908 Rack Mount Kit
Option 909 Rack Flange and Handle Kit
Option 910 Extra Operation Manual
Option W30 3 Year Extended Warranty

HP Part Number 04284-90000
HP Part Number 04278-89001

Depends on the country where the HP 4284A is
being used. Refer to Page 1-6, Figure 1-3

Ouly for Option 201, HP Part Number
2110-0046, 2ea.

Operation Manual
Memory Card
Power Cable

Fuse

Line Voltage
90 to 132 Vac, 198 to 252 Vac

Line Frequency
47 to 66 Hz

Power Consumption
200 VA max.



Operating Environment

Dimensions
Weight

Display

Temperature
0°C to 55°C

Humidity
< 95% R.H. at 40°C

Altitude
0m to 2000m

426({W) by 177(H) by 498(D) (mm)
Approximately 15 kg (33 1b., standard)

LCD dot-matrix display.

Capable of Displaying

Measured values

Control settings

Comparator limits and decisions
List sweep tables

Self test message and annunciations

Number of Display Digits
6-digits, maximum display count 999999

Supplemental
Performance
Characteristics

Stability

The HP 4284 A supplemental performance characteristics are listed
starting from page 9-26. Supplemental performance characteristics
are not specifications but are typical characteristics included as
supplemental information for the operator.

MEDIUM integration time and operating temperature at 23°C £5°C]
1Z], Y|, L, C, R < 0.01% / day
D < 0.0001 / day

General Information 8-21



Temperature Coefficient

Settling Time

Input Protection

9-22 General Information

MEDIUM integration time and operating temperature at 23°C +5°C

Test Signal Level | [Z], iYL, C, R b
> 20 mVims < 0.0025%/°C | < 0.000025/°C
< 20 mV i < 0.0075%/°C | < 0.000075/°C

Frequency {fm)
< 70 ms (fr, > 1 kHz)
< 120 ms (100 Hz < fn < 1 kHz)
< 160 ms (f, < 100 Hz)
Test Signai Level
< 120 ms

Measurement Range
< 50 ms/range shift (f,, > 1 kHz)

Internal circuit protection, when a charged capacitor is connected to
the UNKNOWN terminals.

The maximum capacitor voltage is:
1

Vmax = “‘é? [V]

Where, Ve <200V,
( is in Farads.

Voltage [V}
200

150 r
100 »

50 r

¢
1 10 100 1000

Capacitance [pF]

Figure $-7. Maximum Capacitance Voltage



Measurement Time  Typical measurement times from the trigger to the output of EQOM at
the Handler Interface. (EOM: End of Measurement)

Integ. Test Frequency

Time | 100 Hz | 1 kHz |10 kHz |1 MHz
SHORT | 270 ms| 40 ms| 30 ms| 30 ms
MEDIUM | 400 ms| 190 ms| 180 ms| IR} ms

LONG [1040 ms| 830 ms | 820 ms | 820 ms

2000

\--
P ——

' LONG

o
&)
(@)

400

200 \
100
80
50 :
40 : —

Measurement time (ms)

SHORT

20

20Hz 100Hz THz 10kHz 100kHz MEz

Test frequency

Display Time

Display time for each display format is given as
MEAS DISPLAY page approx. § ms
BIN No. DISPLAY page approx. 5 ms
BIN COUNT DISPLAY page approx. 0.5 ms
HP-IB Data Output Time

Internal HP-IB data processing time from EOM output to
measurement data output on HP-IB lines (excluding display time).

Approx. 10 ms
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DC Bias (1.5 V/2 V)

Option 001 (Power

Amp/DC Bias)

N=Px

9.24 General Information

DC Bias Voltage

Output Current: 20 mA max.

DC Bias voltage applied to DUT (V) is given as,

Vi = Vp — 100 x I

Where,

Vi

Vi is DC bias setting voltage [V,
Iy is DC bias current {A].

DC Bias Current

DC bias current applied to DUT (1) is given as,

Tgus =

Where,

Vi

4]

V3 is DC bias setting voitage [V],
Rj. is the DUT’s DC resistance [§].

Maximum DC bias current when the normal measurement can be
performed is as follows.

Measurement
Range

16 0

100 2

300 ©

1 kO

3 kD2

10 k©2

30 kQ

100 k2

Bias Current

On

100 mA

Isolation

Off

2 mA

2 mA

2 mA

1 mA

300 pA

100 pA

30 pA

10 pA

Relative Measurement Accuracy with Bias Current Isolation

When the bias current isolation function is set to ON, add the

display fluctuation (N) given in the following equation to the Ae
of relative measurement accuracy (Refer to “relative measurement
accuracy” of specification).

The following equation is specified when all of the following
conditions are satisfied.

DUT impedance > 100
Test signal level setting < 1 Vi,
DC bias current > 1 mA

Integration time : MEDIUM

DUTimpedemce IQ]

DClias current i;mA}

Measurement Range [Q]

Where,

P is the coefficient listed on Table A,
n is the number of averaging.

Test signal level [V

1

X ﬁ X 10—4 [%]



When the DC bias current is less than 1 mA, apply N value at 1 mA.
When integration time is set to SHORT, multiply N value by 5.
When integration time is set to LONG, multiply N value by 0.5.

Tabie 9-7.
Coefficient Related to Test Frequency and Measurement
Hange

Meas. Test Frequency fy, [Hz]

Bange | 20<f,n <100 | 100<fn<1 k|1 k<fn<10 k|10 k<fpn <1 M
100 @ 0.75 0.225 0.045 0.015
306 2.5 0.75 0.15 0.05
1 k& 7.5 2.25 (.45 .15
3k0 25 7.5 1.5 0.5
i0 k02 75 22.5 4.5 1.5
30 kO 250 T 15 3

100 kO 750) 225 43 15

Calculation Example
Measurement Conditions

DUT : 100 pF

Test signal level : 20 mV iy
Test frequency : 10 kHz
Integration time : MEDIUM

Then, DUT’s impedance = 1/{2xx10%x100x10°*?) = 159 k0
Measurement range is 100 kQ
DC bias current << 1 mA
P = 15 (according to Table A)

A. of relative measurement accuracy without bias current

isolation is £0.22 [%]. (Refer to “relative measurement
accuracy” of specification.}

Then, N = 15x(159x10%)/(100x10%)x1/(20x10%)x 10
= 0.12 [%]

Therefore, Relative Capacitance measurement accuracy is:

+£(0.22+0.12) = £0.34 [%)
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DC Bias Settling Time  When DC bias is set to ON, add the settling time listed in the
following table to the measurement time. This settling time does not
include the DUT charge time.

Test Bias Current Isolation
Frequency (fm) ON OFF
20Hz < fm < 1 kHz 210 ms
1kHz < f, < 10 kHz 70 ms 20 ms
10 kHz < frn < 1 MHz 30 ms

Sum of DC bias settling time plus DUT (capacitor) charge time is
shown in the following figure.

Bias Bias Current| Test Frequency (fy)

Source Isolation
| Standard On/Off 20Hz < fr, < 1 MH2z
@ | Option 001 Off 20Hz < f, <1 MHz
)] On 10kHz < f, < 1 MHz
® 1kHz < fn < 10 kHz
& 20 Hz < fp < 1 kHz
10059.(:5
s Ry e
-3
E . .
g r
g 210msec L
HO0mERE E e NG s b e s b
TOomsee £ : : g
30msec : : :
2msec > g : ‘ ‘
: RS ® @\o ®
B 7 Pl sl 60 mr
DUT Capacitance

Figure 9-7. Measurement Time
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Rack/Handle The HP 4284A can be rack mounted and used as a component of a
Installation : measurement system. Following figure shows how to rack mount the
HP 4284A.
Table 9-8. Rack Mount Kits
Option Description Kit Part Number

907 Handie Kit HP Part Number 5061-9690

908 Rack Flange Kit HP Part Number 5061-9678

909 |Rack Fiange & Handle Kit | HP Part Number 5061-9684

Figure 9-8. Rack Mount Kits Installation

1. Remove the adhesive-backed trim strips () from the left and right
front sides of the HP 4284A.

2. HANDLE INSTALLATION: Attach the front handles (3 to the
sides using the screws provided and attach the trim strip @ to the
handle.

3. RACK MOUNTING: Attach the rack mount flange () to the left
and right front sides of the HP 4284 A using the screws provided.

4. HANDLE AND RACK MOUNTING: Attach the front handle (3
and the rack mount flange &) together on the left and right front
sides of the HP 4284 A using the screws provided.
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5. When rack mounting the HP 4284A (3 and 4 above), remove all
four feet (lift bar on the inner side of the foot, and slide the foot
toward the bar).

Storage and
Repacking

Environment

Original Packaging

Other Packaging

9-28 General Information

This paragraph describes the environment for storing or shipping the
HP 4284A, and how to repackage the HP 4284A for shipment when
NECessary.

The HP 4284A should be stored in a clean, dry environment. The
following environmental limitations apply for both storage and
shipment.

Temperature: ~—20°C to 60°C
Humidity: < 95% RH (at 40°C)

To prevent condensation from taking place on the inside of the
HP 4284A, protect the instrument against temperature extremes.

Containers and packing materials identical to those used in factory
packaging are available through your closest Hewlett-Packard sales
office. H the instrument is being returned to Hewlett-Packard for
servicing, attach a tag indicating the service required, the return
address, the model number, and the full serial number. Mark

the container FRAGILE to help ensure careful handling. In any
correspondence, refer to the instrument by model number and its full
serial number.

The following general instructions should be used when repacking
with commercially available materials:

1. Wrap the HP 4284 A in heavy paper or plastic. When shipping
to a Hewlett-Packard sales office or service center, attach a tag
indicating the service required, return address, model number, and

the full serial number.

2. Use a strong shipping container. A double-walled carton made of
at least 350 pound test material is adequate.

3. Use enough shock absorbing material (3 to 4 inch layer) around all
sides of the instrument to provide a firm cushion and to prevent
movement inside the container. Use cardboard to protect the fromt
panel.

4. Securely seal the shipping container.

5. Mark the shipping container FRAGILE to help ensure careful
handling.

6. In any correspondence, refer to the HP 4284A by model number
and by its full serial number.



Caution ﬂ The memory card should be removed, before packing the HP 4284A.
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- 10

Performance Tests

Introduction ‘This chapter provides the test procedures to verify that the
HP 4284A meets the specifications listed in Chapter 9. All tests can
be performed without accessing the indicator of the instruments.
Performance tests are used to perform incoming inspection and to
verify that the HP 4284A is within its performance specification
after troubleshooting or adjustment have been performed. If
the performance tests indicate that the HP 4284A is not within
specifications, check your test setup, then proceed to Adjustment or
Troubleshooting as required.

] Allow the HP 4284A to warm up a mirimum of 30 minutes before

Note
: w starting any of the performance tests.

Note The performance tests are valid only when performed in an ambient
temperature of 23 °C +5 °C.

Test Equipment Table 10-1 lists the test equipment required to perform the tests
described in this chapter. Use only calibrated test instruments when
performance testing the HP 4284A. If the recommended equipment
with specifications equal to or surpassing those of the recommended
equipment may be used.

Note I  Components used as standards must be (1) calibrated using an

w instrument whose specifications are traceabie to the National Bureau
of Standard (nps) or an equivalent standards group, or {2) calibrated
directly by an authorized calibration organization, such as NBS.
The calibration cycle depends on the stability specification of each

component. '
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Performance Test
Record

Note i

Record the results of each performance test in the Performance T
est Record located at the end of this chapter. The performance
record lists each test, parameters tested, and acceptable tolerance
limits. Keep a record of past performance test results for comparison
purposes to help indicate any possible areas of developing trouble.

The test limits indicated in each performance test do not take into
account the measurement errors induced by the st equipment used.
Be sure to consider this when determining whether or not the

HP 4284 A meets is indicated specifications.

Calibration Cycle

10-2 Performance Tests

‘The HP 4284 A required periodic performance verification. How often
you verify performance depends on the operating and envioremental
conditions. Check the HP 4284 A using the performance tests
described in this chapter at least once a year. To minimize
instrument down-time and to ensure optimum operation, perform
preventive maintenance and calibration at least twice a year.



Table 10-1. Recommended Test Equipment

Equipment

Requirements

Recommmended Model

Electronic Counter

RMS Voltmeter

DC Voltmeter

Standard Capacitor

Standard Resister
DC Power Source

Adapter

Cabie
Test Leads

HP-IB Cabie
Computer
Memory Card
Bias IF Simulator
Handler Simulator
Scanner Simulator
Simulator Cable
Bias IF Cable

Frequency: 20 Hz ic 1 MHz
Accuracy: <<0.01%

Frequency: 20 Hz to 1 MHz
Voltage Range: 5 mVims 10 20 Vome
Accuracy: <<3.0%

Voltage range: —40 V1o 40 V
Accuracy: <<0.1%

No substitute

No Substitute

+5V,01A

BNC(f) to BNC(f)

Tee, BNC{m)(f)(1)

BNC(f} to Dual Banana
BNC(m)-to-BNC(m), 30 cm
2 BNC(m) to 3 alligator clips
4 BNC(m), Cable Length 1 m
4 BNC(m), Cable Lengtk 2 m
4 BNC(mn), Cable Length 4 m

HP-IB cabie, I m

HP Technical Computer
(furnished accessory)
No substitute

No substitute

No substitute

No substitute

GP-10 Cable

HP 3334B

HP 34584

HP 3458A

HP16380A

HP 16380C

HP 16074A

HP 6214C

HP PN 1250-0080
HP PN 1250-0781
HP PN 1251-2277
HP PN 8120-1838

HP PN 8120-1661
HP 16048A
HP 16048D
HP 16048E

EP 10388A

HP 9000 Series 200 Model 226
HP PN 04278-80001

HP PN 42841-65001

HP PN 04278-65001

HP PN 04278-65301

HP PN 04278-61635

HP PN 42841-61640
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System Reset

Procedure

10-4 Performance Tests

By using SYSTEM RESET function the HP 4284A can be set easily
for the performance test. SYSTEM RESET can be performed using
the following procedure.

o1

- Press

. Press to display MEAS SETUP page.
. Use CURSOR keys to move the cursor to the SYS MENU feld.

1
2
3.
4

Press

Press to perform a SYSTEM RESET.



Test Frequency This test verifies that the accuracy of the HP 4284A’s test frequency

Accuracy Test is within +0.01%.

ELECTRONIC COUNTER

a0 ODoooD
p BoDoOD obDgoonen
o ooz 9§ ¢ @ o]

— I

HP 4284A

ooo Oooa
=y DO
i s o [

£ooaa

| [c]tadn l

BNCim)-BNC{m} Cable 30 cm
Figure 10-1. Test Frequency Accuracy Test Setup

Equipment  Electronic Counter

HP 53348

BNC(m)-to-BNC(m) Cable, 30 cm HP PN 8120-1838

Procedure: 1. Set up the equipment as shown in Figure 10-1.

2. Perform a SYSTEM RESET as described in “System Reset”.

3. Set the Test Frequency in accordance with Table 10-2, and
confirm that the counter readings are within the test Hmits given

in the table.

Table 10-2. Test Frequency Test limits

Test Frequency

Test Limits

1 kHz

8 kHz

20 kHz
8C kHz
400 kHz
1 MHz

0.699% kHz to 1.0601 kHz
7.9992 kHz to 8.0008 kHz
19.998 kHz to 20.002 kHz
79.992 kHz to 80.008 kHz
399.96 kHz to 400.04 kHz
0.9999 MHz to 1.0001 MHz

-
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Test Signal This test verifies the HP 4284A’s test signal level, and test signal
Level/Level-Monitor level monitor accuracy.
Accuracy Test

MULTIMETER BNCli-~duzt panana HP 42844

nivug Adaster _3 e
e == =
oz3sEss IT 22220880 =
f E—1 W] e

o998 ° & =
BNCIm BN = 1
Cable ™ ~—_

INTERFACE BOX

e BIAS TEST SIGNAL

Figure 10-2. Test Signal Level Accuracy Test Setup Using an Interface Box

HP 4284A
MULTIMETER BNCH1-dual banana e, :
plug Adapter : % mz::n:{ ESE’C’ :QJ
| 22 gzzzfons] Bl 833
Coome =3 zoseil =
g i 2o oRowiDQ6 [ —— .
— =7 BNCE-BNCir D999 © & =3
 w— | S
P BNCm-BNGTT A | L | NG ENClad
* Direct connection no cable Cable NCab)ieB e

Tee BNCImiH{n
Adapter

Figure 10-3. Test Signal Level Accuracy Test Setup Without an Interface Box

cm.

Note ﬁ The BNC to BNC cables used in this test should be shorter than 30

Equipment: Interface Box HP PN 04284-63007
Multimeter HP 3458A

Cable BNC{1m)-to-BNC(m) 30 cm HP PN 8120-1838
BNC(f) to dual banana plug Adapter HP PN 1251-2277
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Procedure:

@

Note

Note #

1.

Set up the equipment as shown in Figure 10-2.

If the Interface Box is not available, use the following cables and
adapters as a substitute. Figure 10-3 shows the test setup without
the interface box.

BNC{m) to BNC(m) Cable, 30 cm HP PN 8120-1838 2ea.
Tee, BNC{m){f)({) Adapter HP PN 1250-0781

2.
3.
4.

7.

Set the multimeter to ACV.
Perform a SYSTEM RESET as described in “System Reset”.
Set HP 4284A's controls as follows:

Test Frequency: 1.25 kHz
High Power Option: OFF

. Display the MEAS DISPLAY page.
. Set the Oscillator Level in accordance with Table 10-3, and

confirm that the Multimeter reading and the Level Monitor
reading are within the test limits given in the table.

Set the Test Frequency to 960 kHz and perform step 6.

Steps 8 through 11 should be performed only when the HP 42844 is
equipped with Option 001.

8.

11,

Set the controls of the HP 4284A as follows:

Test Frequency: 1.25 kHz
High Power Option: ON

. Display the MEAS DISPLAY page.
10.

Set the Oscillator Level in accordance with Table 10-4, and
confirm that the Multimeter reading and the Level Monitor
reading are with in the test limits given in Table 10-3.

Set the Test Frequency to 960 kHz and perform step 10.
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Tabie 10-3.

Test Signal L.evel/Levei-Monitor Test Limits (Hi-PW OFF)

Test Signal
Level

Test Limits

Multimeter Reading

Level Monitor Reading

5 mV
10 mV
20 mV
50 mV
100 mV
260 mV
250 mV
500 mV
1V
2V

5mV +£1.5 mV
16 mV 2 mV
20 mV 43 mV
20 mV +6 mV
100 mV %11 mV
200 mV £21 mV
250 mV 26 mV
500 mV £51 mV
1V £10l mV
2V 2201 mV

M.R. £(3%+0.5 mV)
M.R. £(3%+0.5 mV)
M.R. £(3%+0.5 mV)
M.R. £(3%+0.5 mV)
M.R. +(3%+0.5 mV)
M.R. £(3%+0.5 mV)
M.R. £(3%+0.5 mV)
M.R. £(3%+0.5 mV)
M.R. £(3%-+0.5 mV)
M.R. £(3%+0.5 mV)

M.R. is the Multimeter Reading for the HP 4284A’s output signal

level.
Table 10-4.
Test Signal Level/Level-Monitor Test Limits (Hi-PW ON)
Test Signal Test Limits
Level R ] . .
Multimeter Reading Level Monitor Reading

10 mV 10 mV 42 mV M.R. £(3%-+0.5 mV)

IV IV 2011V M.R. £{3%+0.5 mV)
25V 25V X026V M.R. £(3%+5 mV)
20V 20V 201V M.R. +{(3%+5 mV)

M.R. is the Multimeter Reading for the HP 4284A’s output signal

level.




DC Bias Level This test verifies the accuracy of the HP 4284A’s internal dec bias
Accuracy Test fevel.
. HMP 4284A
MULTIMETER BNCH~dual banana

plug Adapter
E= - = S
L] =2 3323[00e]
oo - R-Fo ) o
agmmggg SRe o0 .
A I—

ipoe

aopne

BNCmI-BNClm
Cabie\

fetten} ma;::::?' 5 !
|

Ceas
o ma fan ]
| e e | e
2979 °
3

UGBEG

[+]

_,.o

| INTERFACE BOX

OC BiAS TEST SIGNAL

Figure 10-4. DC Bias Level Accuracy Test Setup Using an interface Box

MULTIMETER
52 2233(9q8)
poOnRnE oo mooo|OQ
Baoooo o mas2{00d white
— I—
black

2 BNCsimi-3 afligator clips
Test Lead ™~ _

white

HP 4284A

O oo
o i
IZ:JC}E

BNCimi~BNCim
Cable

=
=i
8

[EZ]

Tee BNCImHERL

+ Direct connection no cable

Adapter

Figure 10-5. DC Bias Level Accuracy Test Setup Without an Interface Box

Equipment: Interface Box
Multimeter

HP PN 04284-65007
HP 3458A

Cable BNC(m)-to-BNC(m) 30 cm HP PN 8120-1838
BNC(f) to dual banana piug Adapter HP PN 1251-2277
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Procedure: 1. Connect the equipment as shown in Figure 10-4.

] if the Interface Box is not available, use the following cables and
w adapters as a substitute. Figure 10-5 shows the test setup without
the interface box. The center conductors of Hour and Hpor are
connected to the Hi-input of the multimeter. The center conductors
of the Loyg and Lpot are connected to Lo-input of the multimeter.

Cable BNC{m)-to-BNC(m) 30 cm HP PN 8120-1838 2 ea.
Test Lead 2 BNCs(m) to HP PN 8120-1661

3 alligator clips
Tee, BNC(m ){(f)(f) Adapter HP PN 1250-0781 2 ea.

Note

2. Set the multimeter to DCV,
3. Perform a SYSTEM RESET as described in “System Reset”.
4. Set HP 4284A’s controls as follows:

‘Test Signal level: § mV
High Power Option: OFF
DC Bias: ON

f  The High Power Mode cannot be changed when the DC Bias is set to

¥ o~

Note

Set the DC Bias voltage in accordance with Table 10-5, and
confirm that the Multimeter readings are within the test limits
given in Table 10-5.

Tabie 10-5. DC Bias Level Test Limits (Hi-PW OFF)

Bias Level Test Limnits
15V 1425 Vo 1575 V
2V 19Vt 21V

I  Steps 6 through 7 should be performed only when the HP 42844 is

Note
ﬁ equipped with Option 001.

5. set the HP 4284A’s controls as follows:

Test Signal Level: 0 mV
High Power Option: ON
DC Bias: ON

6. Set the DC Bias Level in accordance with Table 10-6, and confirm
that the Multimeter readings are within the test limits given in
Table 10-6.
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Table 10-8. DC Bias Level Test Limits (Hi-PW ON)

Bias Level Test Limits
0V 0.0010 Vto —0.0010V
01V 0.008¢ V to 01011V
2V 1.9976 V to 2.0030V
B8V 5.9920 V to 6.0080 V
14V 13.981 Vto 14.018V
3BV 29.980 V to 30.040 V
40V 39.950 V to 40.050V
01V —0.1011 V to ~0.0989 V
-2V —-2.0030 Vto ~1.09T0V
—6V -8§.0080 V to —5.9020 V
~14 V —1401¢Vtoc —13.981V
—-30V ~30.040 V to ~29.960 V
40 V ~40.050 V to —39.950 V
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Impedance
Measurement
Accuracy Test

This test verifies the HP 4284A’s impedance measurement accuracy.

HF 42844
B%mmmmmmfl
i ] =l &)
% c EREEE
Qnoonﬁ; o 0
"
Test Leads
\m::::fizzilé
I o e e o —
N N
e
Standard

Standard

Figure 10-6. Impedance Measurement Accuracy Test Setup

Equipment:

Procedure:

106-12 Performance Tests

16 pF Standard Capacitor
100 pF Standard Capacitor
1600 pF Standard Capacitor
0.01 uF Standard Capacitor
0.1 pF Standard Capacitor
1 pF Standard Capacity

Calibration R-L Standard
Adapter BNC(f) to BNC({)
Test Leads {1 m)

Test Leads (2 m)

Test Leads (4 m)

HP 16382A
HP 16383A HP 16380A
HP 16384A
HP 16385A
HP 16386A HP 16380C
HP 16387A

HP 16074A

HP PN 1250-0080 4 ea.

HP 16048A

HP 16048D (Option 006 only)
HP 16048E (Option 006 only)

1. Perform a SYSTEM RESET as described on in “System Reset”.

2. Press the MENU key and the

to display the CORRECTION page.
3. Set the CORRECTION page as shown in Figure 10-7.



CORRECTION page

e
CPEN [ ON 1 CABLE] om ) sETR
SHORT:_ON 1  MODE f_f%}

Loap o[ OFF T g&fgo _._*.“:-_ ..... " commECc
L ERRET fion

FREQY i OFF
REF Atl__-==-— b g e ] LIMIT
MEA Al ctewdiTToge TULUTTTT TABLE
rrzoz (CEFE ;
wen i ol e

AR S cdnbedae, e e m i e e e SETW
FREQ3 | OFF
REF Arf ---—=- =R M i
MEA Ans TEoooos B ewweel

[ P : Field * 1 Any Setling

U .1 Monitor
Figure 10 7. Correction Page Setup

| It takes approx. 90 s each to store the OPEN CORRECTION data
¥ :nd the SHORT CORRECTION data.

Note

4. Connect the OPEN termination to the HP 4284A’s UNKNOWN
terminals.

. Move the cursor to the QPEN field.
. Press the

softkey to store the open correction data.

-3 N

Connect the SHORT termination to the HP 4284A°
UNKNOWN terminals.

Move the cursor to the SHORT field.
9. Press the

™

softkey to store the short correction data.

10. Set the HP 4284A to the Manual Trigger mode.

11. Perform Steps 12 through 14 for the all standards and settings
listed in Table 10-7.

Note i Test signal level is set to 5.1 V only when the HP 4284A is equipped
W it option 00

12. Connect the Standard to the HP 4284A°s UNKNOWN terminals.

13. Press the key.

14. Confirm that the HP 4284A’s reading is within the test limits in
Table 10-7.
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Table 10-7, impedance Measurement Accuracy Test Limits (1 of 2)

Seiting Test Limits (Cp, D)
Signal Test 10 pF Standard 100 pF Standard 1000 pF Standard
Level Frequency
510 mV 20 Hz Cp C.V. £32.09 pF
D =0.00319
125 Hz Cp C.V. +1.759 pF C.V. £3.05 pF
D +0.01739 =+0.00286
1 kHz Cp C.V. 20312 pF C.V. £1.00 pF
D £0.00293 +0.00081
12.5 kHz Cp CV. £0.0318 pF C.V. £0.137 pF CV. +1.13 pF
D =0.0031 £0.00130 +0.00095
48 kHz Cp C.V. £0.0246 pF C.V. £0.162 pF CV. £1.16 pF
D +0.0028 +0.0180 =+0.00103
96 kHz Cp C.V. £0.0275 pF C.V. £0.122 pF C.V. £1.31pF
D 0.0035 £0.00116 +0.00111
1 MHz Cp C.V, £0.024¢ pF C.V. £0.102 pF C. V. £1.53 pF
D +0.0038 £0.00082 +0.00083
20 mV 1 kHz Cp C.V. £0.888 pF C.V. £2.53 p¥
1 MHz Cp C.V. £0.0402 pF C.V. £0.208 pF CV.! £2.59 pF
51V 1 kHz Crp C.V. ::0.293 pF C.V. £1.48 pF
1 MHz Cp C.V. £0.0297 p¥F CV. £0.152 pF CV.! £2.03 pF

C.V.: Standard’s calibration value at 1 kHz.
C.V.1: C.V. multiplied by 1.0003

“Option 001 only
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Tabie 10-7. Impedance Measurement Accuracy Test Limits (2 of 2)

Setting Test Limits (Cp)
Signal Test 0.01 4F Standard 0.1 pF Standard 1 pF Standard
Level Frequency
510 mV
1 kHz C.V. £0.0082 nF C.V. 20.081 nF CV. %081 nF
20 mV
1 kHz C.V. £0.0183 nF CV. £6.182 nF C.V. X187 nF
51V"
1 kHz C.V. £0.0132 n¥F CV. £0.131 nF C.V. £1.31 nF
C.V.: Standard’s calibration value at 1 kHz.
C.V.:: C.V. multiplied by 1.0003
C.V.2: C.V. multipked by 1.0002
“Option 001 only
15. Set the measurement function to R-X.

16.

17.
18.
18,

Perform Steps 17 through 19 for all the standards and settings
listed in Table 10-8.

Connect the Standard to the HP 4284A’ UNKNOWN terminals.

Press the key.

Confirm that the HP 4284A’s readings are within the test limits
listed in Table 10-8.
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Table 10-8.
Impedance Measurement Accuracy Test Limits

Setting Test Limits (R)
Signal Test 100 © Standard 1 k) Standard™
Level Frequency

510 mV 20 Hz C.V. £0.285 O C.V. £2810
125 Hz CV.+0.112Q CV. #1110

1 kHz C.V. £0.082 @ C.V. 0810

12.5 kHz C.V. 40132 Q CV.+1.310

48 kHz CV. £0.132 Q CV. %1310

96 kHz CV.£0.132Q CV. 1310

1 MHz C.V. +0.154 Q C.V. +1.020

20 mV 20 Hz C.V. £0.691 Q C.V. £6.60
1 kHz C.V.+0.101 Q C.V.+1.820

1 MHz C.V. £0.264 Q C.V. £2.06 0

51V 20 Hz C.V. *0.284 Q CV. +2.810
1 kHz C.V. +0.131 Q CV.£1.310

1 MHz C.V. #0204 Q CV. £152Q

20.

21.

22,
23.

24,
25.
26.

27.

C.V.: Standard’s calibration value at DC.

"1 kQ standard should be measured on the 300 Q range.
**Option 001 only

Connect the 1 m Test Leads (HP 16048A) to the UNKNOWN
terminals.

Press the MENTU key and the
to display the CORRECTION page.

Set the CABLE length selection switch to 1 m.

Store the OPEN CORRECTION data and the SHORT
CORRECTION data referring to Steps 4 through 9. In this
procedure the OPEN termination and the SHORT termination
should be connected to the 1 m Test Leads (HP 16048A).

Set the HP 4284A to the manual trigger mode.
Set the measurement function to Cp-D.

Connect the 1000 pF standard to the 1 m Test Leads (HP
16048A)

Perform Step 28 through 29 for all the test frequencies listed in
Table 10-9.




28. Press the key.

29. Confirm that HP 4284A’s reading is within the test limits in
Table 10-9.

Tabie 10-9,
impedance Measurement Accuracy Test Limits for 1
m Cable Length Operaticn

Setting Test Limits (Cp)

Signal Level Test Frequency _
510 mV 20 Hz CV. £32.10 pF
125 Hz C.V. £3.06 pF
1 kHz CV. £100pF
12.5 kHz CV. 41.14 pF
48 kHz CV. +117 pF
96 kHz C.V. £1.32pF
1 MH:z CV.! £166pF
20 mV I kHz CV. £254 pF
1 MHz CV.!x272pF
51V° 20 Hz C.V. £28.94 pF
1 kHz C.V. £1.50 pF
1 MHz C.V.1 4247 pF

C.V.: Standard’s calibration value at DC.
C.V.1: C.V. multiplied by 1.0003

*Option 001 only

Note §  Steps 30 through 49 should be performed only when the HP 4284A is

w equipped with Option 006.
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30.

31.

32.
33.

34.
35.
36.

37.

38.
39.

40.

41.

42.
43.

45.
46.

47.

48.
49,

Conrnect the 2 m Test Leads (HP 16048D) to the UNKNOWN
terminals.

Press the MENTU key and the
to display the CORRECTION page.

Set the CABLE to 2 m.

Store the OPEN CORRECTION data and the SHORT
CORRECTION data referring to Step 4 through 9. In this
procedure the OPEN termination and the SHORT termination
should be connected to the 2 m Test Leads (HP 16048D).

Set the HP 4284A to the Manual Trigger mode.

softkey

Set the measurement function to Cp-D.

Connect the 1000 pF standard to the 2 m Test Leads (HP
16048D).

Perform Steps 38 through 39 for all the test frequencies listed in
Table 10-10.

Press the key.

Confirm that the HP 4284A’s reading is within the test limits in
Table 10-10.

Connect the 4 m Test Leads (HP 16048E) to the
UNKNOWNterminals.

Press the MENTU key and the
to display the CORRECTION page.

Set the CABLE toc 4 m.

Store the OPEN CORRECTION data and the SHORT
CORRECTION data referring to steps 4 through 9. In this
procedure the OPEN termination and the SHORT termination
should be connected to the 4 m Test Leads (HP 16048E).

Set the HP 42844 to the Manual Trigger mode.

softkey

Set the measurement function to Cp-D.

Connect the 1000 pF standard to the 4 m Test Leads (HP
16048E).

Perform Steps 48 through 49 for all the test frequencies listed in
Table 10-10.

Press the key.

Confirm that the HP 4284A’s reading is within the test limits
listed in Table 10-10.



Table 10-10.
Impedance Measurement Accuracy Test Limits for 2 m
and 4 m Cable Length Operation

Setting Test Limits (Cp)
Signal Test 2 m Cable 4 m Cable
Level Frequency

510 mV 20 Hz C.V. +32.10 pF C.V.£32.11 pF
125 Hz C.V. £3.06 pF C.V. £3.07 pF

1 kHz CV.£1.00 pF C.V. 4101 pF

12.5 kHz C.V. +1.14 pF C.V.:1.15 pF

48 kHz CV. 4118 pF C.V. 4119 pF

96 kHz C.V. £1.34 pF C.V. £1.37 pF

1 MHz C.V.! £1.80pF C.V.! £2.06 pF

20 mV 1kHz C.V.£2.54 pF C.V. £2.56 pF
1 MHz C.V.1 £2.90 pF C.V.} £3.20 pF

51V 20 Hz C.V. £28.97 pF C.V. £29.02 pF
1kHz C.V. £1.53 pF C.V. £1.58 pF

! MHz CV.1!1292pF C.V.! £3.81 pF

C.V.: Standard’s calibration value at DC.
C.V.r: C.V. multiplied by 1.0003

* Option 001 only
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Store and Load
Function Test

Equipment:

Procedure:

v

Note

10-20 Performance Tests

This test verifies the HP 4284A°s ability to store information to, and
load information from a memory card.

Memory Card HP PN 04278-89001

1. Perform a SYSTEM RESET as deseribed in “System Reset”.
2. Insert a memory card into the MEMORY card slot.
3. Display the MEAS SETUP page.

This test should be performed from the MEAS SETUP page.

4. Change the measurement function from Cp-D to Cp-G in the
FUNC field.

. Use the CURSOR arrow keys to move the cursor to the §YS
MENU field.

6. Press th oftkey to store the HP 4284A’s control settings
to the memory card as data record-number 10.

7. Press the softkey to clear the set up, and then
confirm that FUNC is set to Cp-D.

8. Press the
memory card.

o

softkey to load data record-number 10 from the

9. Confirm that the measurement function is set to Cp-G.



%
HP-IB Interface Test  This test verifies the HP 4284A°S HP-IB function.

HP-IB

HP 4284A ' COMPUTER
FRs-

Figure 10-8. HP-IB interface Test Setup

Equipment:  Personal Technical Computer HP 9000 Series 200 Model 226
HP-IB Cable HP 10833A

Procedure: 1. Set the HP 4284A’s HP-IB address to 17.

2. Set up the equipment as shown in Figure 10-8. Use the
computer’s interface Select Code (7).

3. Load BASIC and input the following program, but do not RUN
the program yet.

16 DIM A$%$[38]

20  QUTPUT 717;"=IDN?¢
30 ENTER 717;A%

40  PRINT AS

50  QUTPUT 717;"*SRE328"
60  QUTPUT 717;"ABC"

70  PRINT SPOLL{717)

80 END

4. Press the computer’s STEP key three times to single step to line
20.

. Confirm that the LTN and RMT lamps are ON and that the
softkey label page cannot be changed by pressing the MENU
keys.

6. Press the LCL key on the HP 4284A.

7. Confirm that the ITN lamp stays ON, the RMT lamp is OFF,
and the softkey label page can be changed by pressing the
MENU keys.

8. Press the computer’s STEP key to execute line 30 and confirm
that the TLK lamp is ON.

(@31

9. Step to line 40 and confirm that the following message is
displayed on the computer.

"HEMLETT~PACKARD, 42840, 8, REVRL . 3]

o
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10. Step to line 60, and confirm that the SRQ, LTN, and RMT
lamps are ON.

11. Step to line 80 and confirm that the status byte value displayed
on the computer is greater than 95.
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R AR
Bias Current This test verifies the bias current interface functions.

interface Function
Test {Option 002

only)
Equipment: Bias Interface Simulator HP PN 42841-65001
Bias Interface Cable HP PN 42841-61640
DC Power Supply HP 6214C

Procedure: 1. Set all switches of S1 and S2 on the bias interface simulator to 1’
as shown in Figure 10-9.

52 S
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Figure 10-9. Bias Interface Simulator

2. Set DC power supply output voltage +5 V. Connect TP2(GND)
on the bias interface simulator to "’ terminal of the power
supply. Then connect TP1(Vec) on the simulator to ’+° terminal
of the power supply. (refer to Figure 10-9 and Figure 10-10)
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Note

DT POWER SUPPLY

DC power for the bias interface simulator can be supplied from the
HP 4284A instead of from an external DC power supply. For further
detalls, see “Supplying DC Power to the Simulator”.

3.

Interconnect the bias interface simulator and bias interface
connector on the rear panel of the HP 4284A with the bias
interface cable as shown in Figure 10-10.

BIAS UF SIMULATOR

o OND 2dlL
—a 207 1di

HE 42844
To 2

BIAS CURRENT _

INTERFACE oo oneo |
fove [ f o] 'fj

oo e
fua) [ o T F RN

Conneclor
00000 o g =

= S

| coonn

Figure 10-10. Bias Current Interface Function Test Setup

Note
v
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6. Press the

Turn the HP 4284A ON.

. Press the (CATALOG/SYSTEM) MENU key.

softkey to display the SELF TEST page.

. Use the CURSOR arrow keys to move the cursor to the TEST

MENU field.

. Press the (7) and the keys to select the Bias Current I/F

1/0 test.

Check the settings of S1 and S2 described in the step 1, if the
HP 4284A’s LCD displays “E74:Dlegal test setup”.

8.

10.

11.

12.

Confirm the /RESET LED on the bias interface simulator turns
ON.

Confirm CS0 and CS1 LEDs on the simulator turn ON as the
HP 4284A’s output signal is displayed on the LCD. (Refer to
Figure 10-11).

Confirm that ADRS1-ADRS6 LEDs on the simulator turn ON
in laccordance with the hexadecimal number displayed on the
LCD. One of the 6 LEDs turns ON in sequence as shown in
Figure 10-11.

Confirm that D0O0-DO7 LEDs on the simulator turn ON in
accordance with the hexadecimal number displayed on the
LCD. One of the 8 LEDs turas ON in sequence as shown in
Figure 10-11.



Note 1

Caution w

WD T M NN —
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Figure 10-11. Bias Current Interface Function Test

.

13. Confirm that “DI0 TO 7” and “DI8 TO 15" on the LCD of the
HP 42844 display hexadecimal number “FF”.

14. Set switches S1 and 52 on the bias interface simulator to 0.
Then confirm that hexadecimal number “00” is displayed by
“DI0 TO 7”7 and “DI8 TO 15”.

The states of S1(DI0 TO 7) and S2(DI1 TO 8) are displayed as a
hexadecimal number on the HP 4284A’s LCD.

Do not execute any SELF TEST except for the Bias Current I/F I/0
Test or the HP 4284A will become inoperative,
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Handler Interface Perform this test only when troubleshooting the Option 201 Handler
Function Test Interface Board.
(Option 201 only) This test verifies the handler interface functions.

Equipment: Handier Simulator HP PN 04278-63001

Procedure: 1. Disconnect the power cable from the HP 4284 A and allow 1
minute for the internal capacitors to discharge.

Warning Dangerous energy/voltage exists when the HP 4284A is in operation,
and for a time after it is powered down. Aliow 1 minutes for the
internal capacitors to discharge.

2. Disconnect the two rear feet which lock the top cover and rear
panel together.

3. Fully loosen the top cover retaining screws located on the rear of
the top cover.

4. Slide the top cover toward rear and lift it off. The top shield
plate will be visible,

[

. Remove the top shield plate to expose the PC boards.

6. Disconnect a flat cable from the handler interface board which
has an ORANGE and a BLACK, or an ORANGE and a RED
extractors. See Figure 10-12.

T etamr s Lo T
g i o [

FRONT PANEL E’" [ o RELLL) W REAR PANEL

G I o0y
[ P S ]

r—

Wi ]

| VT

SCANNER INTERFACE BOARD HANDLER INTERFACE BOARD
Figure 10-12. Interface Board L.ocations

7. Remove the handler interface board.
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Caution 0

Note

The interface board contains electronic components that can be
damaged by static electricity through electrostatic discharge(ESD).
To prevent ESD damage,maintain frequent contact with any bare
sheet metal surface on the chassis. A grounding wrist strap (or
similar device) is useful for this purpose. Handle the board carefully
at all times. Avoid touching electronic components or circuit paths.

Before performing step 8, note the jumper settings in order to return
them to the same settings at the end of this function test.

8. Set the jumpers on the handler interface board to the same
settings as when the board is shipped from the factory. Configure
the interface board according the color of the extractors, see
step (1) for ORANGE and BLACK extractors and step (2) for
ORANGE and RED extractors.

(1) ORANGE and BLACK (See Figure 10-13.)

OPEN (remove): W1, W2, W3, W5, W6, W8, W9, W10,
and R101 thru R121
SHORT: W4, W7, and W11

o L A n n A A

Figure 10-13. Jumper Settings

Performance Tests 10-27




(2) ORANGE and RED (See Figure 10-14.)

SET: All Jumper Switches to position “N”
OPEN (remove): R101 thru R121

Figure 10-14. Jumper Settings
9. Replace the handler interface board, top shield plate, rear feet,
and the top cover.
10. Turn the HP 4284A ON.

11. Connect the handler interface connector on the HP 4284A’s rear
panel to the handler simulator as shown in Figure 10-14.

12. Press the (CATALOG/SYSTEM) MENT key.
13. Press the ' #: T softkey to display the SELF TEST page.

HP 4284A

a0

HANDLER SIMULATOR
Figure 10-15. Handier Interface Function Test Set UP
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Caution ﬂ

14. Use the CURSOR arrow keys to move the cursor to the TEST

MENT field.

15. Press the (3) and the keys to select the Handler I/F test.

i6. softkey.

17. Confirm that the LEDs on the handler simulator turn ON in
accordance with the HP 4284A’s output signals displayed on

the LCD. The LEDs turns ON light in the sequence shown in
Figure 10-15.

1
7p]

o

1 o

E i o
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<L, b+ [1] [3) = U D B L OMEO D MM m
COoO ®0 C O 00 00 00000000
',mc‘
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O = LED ON
® = [ED OFF

Figure 10-16. Handler Interface Function Check

18. Press the

Do not execute any SELF TEST except for the Bias Current I/F I/0

Test or the HP 4284A will become inoperative. The remaining SELF
TEST are for serviceuse only.

19. Return the jumper settings on the handler interface board to
their original settings.
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Handler Interface
Function Test
(Option 202 only)

Equipment:

Procedure:

Caution “

Note #

10-30 Performance Tesis

Perform this test only when troubleshooting the Option 202 handler
interface board.

This test verifies the Option 202 handler interface functions. When
this test is performed the following LEDs WILL NOT turn ON
because the signals they represent are not used by the Option 202
handler interface board.

PHI-, PLO-, SREJ-, UNBAL- and ALARM-

Handler Sirnulator HP PN 04278-65001
Cable HP PN 04278-61635

i. Perform steps 1 through 5 described “Procedure:”.

2. Disconnect the flat cable from the handler interface board. The
handler interface board has brown and an orange extractors and
its location is shown in Figure 10-12.

3. Remove the handler interface board.

The interface board contains electronic components that can be
damaged by static electricity through electrostatic discharge(ESD).
To prevent ESD damage,maintain frequent contact with any bare
sheet metal surface on the chassis. A grounding wrist strap (or
similar device) is useful for this purpose. Handle the board carefully
at all times. Avoid touching electronic components or circuit paths.

Before performing step 4, note the jumper settings in order to return
them to the same setting at the end of this function test.

4. Set the jumpers on the handler interface board the same settings
as when the board is shipped from the factory referring to
Figure 10-186.



OPEN : W1, W4, W5, W7, W8, W11, W12
SHORT W2, W3, W6, W9, W10, W13
OPEN (remove} R101 thru R113

Figure 10-17. Jumper Settings

5. Replace the handler interface board, top shield board, rear feet,
and the top cover.

6. Turn the HP 4284A ON,

7. Connect the handler interface connector on the HP 4284A’s rear
panel with the handler simulator as shown in Figure 10-17.

HP 4284A

M

|

"

T
| C——

elg

_ HANDLER SIMULATOR
Figure 10-18. Handler Interface Function Test Set up

8. Press the {CATALOG/SYSTEM ) MENTU key.
9. Press the

oftkey to display the SELF TEST page.
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10.
1%,
12.

13.

® EXT,TRIG- (START IN)

0 INDEX- (BUSY)
o EOM- (EOC)

® ALARM-

Move the cursor to the TEST MENTU field.
Press the (4} and keys to select the Handler I/F test.
Press the TESAR‘I’ softkey.

Confirm that the LEDs on the handler simulator board turn ON
in accordance with the HP 4284A°s output signals displayed on
the LCD. The LEDs should turn ON in the sequence shown in
Figure 10-18.

© OUT OF BINS- (BIN 0)

o AUX BIN- (BIN 10)
G BINY-

® UNBAL-
O BINS-
0 BIN7-
O BING-
o BINS-
o BIN4-
0 BIN3-
O BINZ-
O BINI-

™y
A

€ = LED OFF

Figure 10-19. Handler Interface Function Check

14. Press the TE

Do not execute any SELF TEST except for the Bias Current I/F 1/0

Test
TES

or the HP 4284 A will become inoperative. The remaining SELF
T are for serviceuse only.

15. Return the jumper settings on the handler interface board to the
original settings. '



P

Scanner Interface Perform this test only when troubleshooting the Option 301 scanner
Function Test interface board.
(Option 301 only) This test verifies the scanner interface function.
Equipment: Scanner Simulator HP PN (4278-65301
DC Power Supply HP 6414C
Test Leads

Procedure: 1. Perform steps 1 through 3 described “Procedure:”.

2. Disconnect the flat cable from the scanner interface board. The
scanner interface board has black and yellow extractors and its
location is shown in Figure 10-12.

3. Remove the scanner interface board.

Caution The interface board contains electronic components that can be
e damaged by static electricity through electrostatic discharge(ESD).
To prevent ESD damage,maintain frequent contact with any bare
sheet metal surface on the chassis. A grounding wrist strap (or
similar device) is useful for this purpose. Handle the board carefully
at all times. Avoid touching electronic components or circuit paths.

4. Set SWI and SW2 on the scanner interface board to the same
settings as when the board is shipped from the factory referring
to Figure 10-19.

Note I Before performing step 4, note the switch settings in order to return

ﬁ to the same settings at the end of this function test.
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Figure 10-20. SW1 and SW2 seftings

5. Replace the scanner interface board and reconnect the flat cable.

6. Set DC power supply output voltage +5 V. Connect TP2(GND)
on the bias interface simulator to -’ terminal of the power

supply. Then connect TP1 (Vcc) on the simulator to '+’
terminal of the power supply. (refer to Figure 10-20)

Note DC power for the bias interface simulator can be supplied from the
HP 4284A instead of an external DC power supply. For further

details, see “Supplying DC Power to the Simulator”.

7. Connect the scanner simulator to the scanner interface connector
on the HP 4284 A’ rear panel as shown in Figure 10-20.

SCANNER SIMULATOR

HP 42844
To
DC POWER SUPPLY o TP2 GND N — :
- ) o oooo |}
° TP Vec Connector £ e
—Joo S=E
3 ] oo { e o [ R R
+ - i
o o :
2L [Jcoooo o &
[ )

Figure 106-21. Scanner Simulator Connections

8. Replace the top shield plate, rear feet, and top cover. Turn the
HP 4284A ON.
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Caution e

11.

12.
13.

14.

15.

. Press the (CATALOG/SYSTEM) MENT key.
10.

f softkey to display the SELF TEST page.

Press the

Use the CURSOR arrow keys to move the cursor to the TEST
MENU field.

Press the 6 and ENTER keys to select the Scanner I/F 1/0 test.

Press the

softkey.

Confirm that LEDs on the scanner simulator board turn ON in
accordance with the HP 4284A settings displayed in the LCD.

Press the 1

Do not execute any SELF TEST except for the Bias Current I/F 1/0
Test or the HP 4284A will become inoperative. The remaining SELF
TEST are for serviceuse only.

186.

17,

Remove the top cover, top shield plate and expose the scanner
interface board. Set SW1 and SW2 on the scanner interface
board to their settings before this test.

Replace the top shield plate, rear feet, and top cover.
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Supplying DC Power  This paragraph shows the procedure supplying +5 V DC to the Bias
to the Simulator Interface Simulator or the Scanner Simulator from the HP 4284A
interior.

Procedure: 1. Disconnect the power cable from the HP 4284A and allow 1
minutes for the internal capacitors to discharge.

Warning Dangerous energy/voitage exists when the HP 4284A is in operation,
and for a time after it is powered down. Allow 1 minutes for the
internal capacitors to discharge.

2. Disconnect the two rear feet which lock the top cover and rear
panel together.

3. Fully loosen the top cover retaining screws located on the rear of
the top cover.

4. Slide the top cover towards the rear and lift it off. The top shield
plate will be visible.

FRONT PANEL l e J o lw g . REAR PANEL

|

TP 1]

i

™~ A7 DIGITAL CONTROL BOARD

{1
sz/ _@m@.
Wwith black and purple extractors)

Figure 10-22. A7 Board Location

5. Connect TP2 (GND) on the A7 digital control board to the TP2
(GND) on the simulator board. Then connect TP1 on the A7
board to TP1 (5 V or Vec) on the simulator board. Figure 10-21
shows the location of TP1 and TP2 on the A7 board.
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Performance Test
Record

Hewlett-Packard HP 4284A Tested by
Presision LOR Meter Date
Serial Ne.
Test Signal Frequency
Accuracy Test
FREQUENCY 1kHz 8 kHz 26 kHz 80kHz 400kHz 1 MH:z
RESULT PASS [] [] [ ] L] [ ] [ ]
FAIL [] [] [] [ ] [] [ ]
Test Signal
Level/Level-Monitor  Multimeter Reading
Accuracy Tes't (Signa! Ffequency: 1.25 kHz, Hi-PW: OFF)
PASS [ ] FAIL | ]
Level Monitor Reading
(Signal Frequency: 1.25 kHz, Hi-PW: OFF)
08C MUITIMETER MINIMUM ACTUAL MAXIMUM
LEVEL READING (0.97xM.R.—0.5 mV) (1.03xM.R.+0.5 mV)
5 mV
1) mV
20 mV
50 mV
100 m¥V
200 mV
250 mV
500 mV
1V
2V

M.R. is the Multimeter Reading for the HP 4284A’s test signal level.
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GsC MULTIMETER
LEVEL READING

5mV

Multimeter Reading
(Signal Frequency: 960 kHz, Hi PW: OFF)

PASS [ ] FAIL [ ]

MINIMUM ACTUAL MAXIMUM
(0.97xM.R.~0.5 mV) (L.03xM.R.+0.5 mV)

16 mV

20 mV

50 mV

100 mV

200 mV

250 mV

500 mV

1V

2V

M.R. is the Multimeter Reading for the HP 4284A’s test signal level.

Multimeter Reading
(Signal Frequency: 1.25 kHz, Hi PW: ON)
Option 001 ONLY

PASS [ ] FAIL | ]
Level Monitor Reading

(Signal Frequency: 1.25 kHz, Hi-PW: ON)
Option 001 ONLY

0SC  MULTIMETER MINIMUM ACTUAL MAXIMUM
LEVEL READING (0.97xM.R.~0.5 mV) (1.03xM.R.+0.5 mV)
(0.97x M.R. —0.5 mV) (1.03x M.R.+0.5 mV)
10 mV _
(0.97xM.R. —0.5 mV) (1.03xM .R.+0.5 mV)
Y
(0.97xM.R. —5 mV) (1.03XM.R .+5 mV)
25V
(0.97xM.R. ~5 mV) (1.03xM. R.+5 mV)
20V
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Muitimeter Reading
{Signal Frequency: 960 kHz, Hi PW: ON)
Option 001 ONLY

PASS [ ] FAIL [ ]
Levei Monitor Reading

(Signal Frequency: 960 kHz, Hi-PW: ON)
Option 001 ONLY

0scC MULTIMETER MINIMUM ACTUAL MAXIMUM

LEVEL READING (6.97xM.R.—0.5 mV) (1.03xM.R.~+0.5 mV)
(0.97x M.R. —0.5 mV) (LO3xM.R.+0.5 mV)

10 mV
(0.97xM.R. —0.5 mV) (1.03xM.R.+0.5 mV)

1V

{0.97xM.R. ~5 mV) (1.03xM.R.+5 mV)

25V
(0.97xM.R. =5 mV) {1.03xM.R.+5 mV)

20V
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DC Bias Voltage
Accuracy Test Hi-PW OFF

PASS [ ] FAIL [ ]

Hi-PW ON (Option 001 only)

BIAS VOLTAGE MINIMUM ACTUAL MAXIMUM

0V —0.0010 V 0.0010 V
0.1V 0.0089 V 0.1011 V
2V 1.9670 V 2.0030 V
6V 5.9920 V 6.0080 V
14V 13.981 V 14019 V
30V 99.960 V 30.040 V
0V 39.950 V 40.050 V
01V ~0.1011V —0.0989 V
-2V ~2.0030V ~1.9970'V
6V ~6.0080 V —5.9920 V
~14V ~14.012V ~13.988 V
~30V ~30.040 V —20.960 V
40V ~30.040 V ~29.960 V
40V _40.050 V —30.950 V
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Impedance
Measurement Accuracy 10 pF Standard

Test cv._  (Cal Valueat 1 kHz)

OSC Level: 510 mV

SIGNAL MINIMUM ACTUAL MAXIMUM
FREQUENCY
125kHz Cp C.V.—0.0818 pF C.V. +0.0318 pF
D —0.0031 0.0031
48%Hz Cp C.V.—0.0246 pF C.V. +0.0246 pF
D —~0.0028 0.0028
96kHz Cp C.V.—0.0275 pF C.V. +0.0275 pF
D ~0.0035 0.0035
1MHz Cp C.V.—0.0249 pF C.V. +0.0249 pF
D —6.0038 0.0038

0SC Level: 20 mv
PASS [ ] . FAIL | |
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0SC Level: 5.1V (Option 001 only)
PASS | ] FAIL [ ]

100 pF Standard CV.. . (Cal. Value at 1 kHz)
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0SC Level: 510 mV

SIGNAL MINIMUM ACTUAL
FREQUENCY

125Hz Cp C.V.~1.7595 pF

D -0.01739

1kHz Cp CV.-0312pF
D —0.00293

125kHz Cp CV.-0.137 pF
b —0.0013¢

48kHz Cp C.V.~-0.162 pF
iB) -0.0190

96 kHz Cp C.V.-0.122 pF
D —0.00118

1MHz Cp CJV.-0.102pF
D —0.00082

0OSC Level: 2¢ mV
PASS [ |} FAIL [ }

"0SC Level: 5.1 V (Option 001 only)}
PASS [ ] FAIL [ ]

MAXIMUM

C.V. +1.758 pF
0.01738
C.V. +0.312 pF
0.00293
C.V. 40.137 pF
0.00130
C.V.40.162 pF
0.0190
C.V. +0.122 pF
0.00116
C.V.+0.102 pF
0.00082



1000 pF Standard C.V.: {(Cal.Valuei at 1kHz)

OSC Level 510 mV

SIGNAL MINIMUM ACTUAL
FREQUENCY

20Hz Cp C.V.-32.00pF

D ~0.00319

125 Hz OCp C.V.-3.05pF
D —0.00286

lkHz GCp C.V. -1.00pF
D —~0.00081

125kHz Cp CV.-1.13pF
D ~(.000935

48kHz Cp C.V.-1.16 pF
D —0.60103

96kH: Cp CV.-~1.31pF
D —0.00111

1 MHz Cp C.V.!~1.53pF
D —0.00083

C.V.}: 1.0003xC.V.

0SC Level: 20 mVv
PASS [ ] FAIL [ |

0SC Level: 5.1 V (Option 001 only)
PASS [ ] FAIL [ ]

MAXIMUM

C.V. +32.09 pF
0.00319
C.V. +3.05 pF
0.002886
CV. +1.00 pF
0.00081
C.V. +1.13 pF
0.00095
CV. +116 pF
0.00103
C. V. +1.31 pF
0.06111
C.V.!+1.53pF
0.0G083
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0.01 .F Standard C.V.: {Cal. Value at 1 kHz)

0SC Level: 510 mV

SIGNAL MINIMUM
FREQUENCY

20Hz Cp C.V.'x0.0573 nF

ACTUAL

125 Hz Cp C.V.2x0.0125 oF

1kHz Cp CV.x0.0082nF

C. V.5 1.0005xC.V
C.V.% 1.0002xC.V.

0SC Level: 20 mV

PASS[] FAIL [ ]
OSC Level: 5.1 V (Option 001 only)
PASS [ ] FAIL [ ]
0.1 4F Standard C.V. (Cal.Value atl kHz)

OSC Level :510 mv

SIGNAL MINIMUM
FREQUENCY

20Hz Cp CV.2!-~0310nF

ACTUAL

125Hz Cp C.V.?2-0.112nF

1kHz Cp C.V.—0.081 nF

C.V.1: 1.0005xC.V
C.V.2: 1.0002xC.V.

0O8C Level: 20 mv
PASS [ ] FAIL [ ]

0SC Level: 5.1 V (Option 001 only)
PASS | | FAIL [ ]
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MAXIMUM

CV.}! 40.0573 uF
C.V. 4+0.6125 nF
C.V. +03.0082 nF

MAXIMUM

C.V.L +6.310 oF
C.V. +0.112 nF
C. V. +0.081 nF



1 yF Standard C.V.: (Cal.Value at 1 kHz)

OSC Level ;510 mV

SIGNAL MINIMUM ACTUAL MAXIMUM
FREQUENCY
20Hz Cp C.V.!-283nF CV.I4283nF
125 Hz Cp CV.EIZ-1.11gnF CV.+1.11n¥
1kHz Cp CV.—-0.081nF CV. +0.081 nF

C.V.%: 1.0005xC.V
C.V.2: 1.0002xC.V.

OSC Level: 20 mV
PASS [ ] FAIL [ ]

OSC Level: 5.1 V (Option 001 only)
PASS [ | FAIL [ ]

100  Standard C.V.: (Cal.Value at 1 DC)

OSC Level :510 mV

SIGNAL MINIMUM ACTUAL MAXIMUM
FREQUENCY

WH: R C.V.—0.285Q C.V. +0.285 Q
125H; R CV.-0.112Q CV. 40,1120
1kHz R CV.~0.0820Q C.V. +0.082 ©
125kHz R CV. ~0.132 0 C.V. +0.132 Q
8kHz R C.V.-0.1320 CV.+0.132 O
9%kHz R CV.-01320Q CV. +0.132 ©
1MHEz R C.V.—0.1540 C.V.+0.154 Q

OSC Level: 20 mV
PASS [ ] FAIL [ ]

OSC Levek 5.1 V (Option 001 only)
PASS [ ] FAIL [ ]
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1k © Standard

C.V.:

OSC Level :510 mVv

SIGNAL

FREQUENCY

1 m Cable Length
Operation

2 m Cable Length
Operation (Option 006
only)

4 m Cable Length
Operation (Option 006
only)

Store and Load
Function Test

HP-IB interface Test
Bias Current interface

Function Test (Option
002 only)
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20 Hz
125 Hz
1kHz
12.5 kH=
48 kHz
96 kHz

1 MHz

2ol <= - A - - - ¢

(Cal.Value atl kHz)

MINIMUM
CV. -2810Q
CV.-111Q
CV. -0810Q
CV. ~1310
CV. -1318Q
CV.-131Q
CVv.-1.020Q

0SC Level: 20 mv

PASS [ |

PASS [ |

PASS [ )

PASS [ |

PASS [ |

PASS [ |

PASS [ ]

FAIL [ ]

FAIL | ]

FAIL [ ]

FAIL [ ]

FAIL [ ]

FAIL [ ]

FAIL [ ]

MAXIMUM

CV.
CV.
CV.
CV.
C.V.
C.V.
C.v.

+2.81 O
+1.11 &
+0.81 0
+1.31 Q2
+1.31Q
+1.31 Q
+1.02 Q



Manual Changes

A

Introduction

Manual Changes

This appendix contains the information required to adapt this
manual to earlier versions or configurations of the HP 4284A than
the current printing date of this manual. The information in this
manual applies directly to HP 4284A Precision LCR Meter whose
serial number prefix is listed on the title page of this manual.

To adapt this manual to your HP 4284A, refer to Table A-1 and
Table A-2, and make all of the manual changes listed opposite your
instrument’s serial number and ROM-based firmware’s version.

Instruments manufactured after the printing of this manual may be
different than those documented in this manual. Later instrument
versions will be documented in a manual changes 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 yeilow MANUAL
CHANGES supplement

Refer to the description of the *IDN? query in “*IDN?” in Chapter 8
for confirmation of the ROM-based firmware’s version. For additional
information on serial number coverage, refer to “Serial Number” in
Chapter 9.

Table A-1, Manual Changes by Serial Number

Serial Prefix Make Manual Changes
or Number
2940J02282 and below 1
2940102284 1
2940708389 and below 2

Table A-2. Manual Changes by Firmware’s Version

Version Make Manual Changes

1.11 and below 1
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CHANGE1

Caution ﬂ

CHANGE2

A-2 Manual Changes

HP 4284A Operation Manual :Page 5-2, Figure 5-1. CATALOG Page
Add the following description.

Memory card for HP 4285A is compatible to HP 4284A. However,
HP 4284A ignores the HP 4285A’s data record status and displays
Memory Status 0 (Which means “NO record”). To prevent
overriding the HP 4285A’s data, check the card’s Memory Status
using HP 4285A before storing the HP 4284A°s data.

HP 4284A Operation Manual :Page 1-2, Table 1-1. HP 4284A
Contents

Change the following table.

Table 1-1. HP 4284A Contents

Description Qty. | HP Part Number
HP 4284A
Power cablel 1 —
Memory Card 1 (4278-83001
Operation Manual i 04284.90020

Option 201 Fuse

Fuse 2 2110-6046

Option 307 Handle Kit

Handle kit 1 5061-9630

Option 908 Rack Flange Kit

Rack Flange Kit 1 5061-9678

Option 908 Rack Flange & Handle Kit

Rack Flange & Handle Kit 1 5061-9684

1 Power Cable depends on where the instrument is used, see “Power
Cable” in Chapter 1.



Introduction

Error and Warning Messages

This appendix lists the HP 4284A’s error and warning messages with
brief descriptions and solutions, and lists the sysstem messages in
alphabetical order.

Error Messages

Operation Errors

HP-IB Errors

The HP 4284A displays error messages on the System Message Line
when a measurement error occurs or when an illegal operation is
attempted. There are two categories of errors as follows.

These errors occur while attempting an improper operation. If one
of these errors occur, the HP 4284A displays the error number and a
message on its system message line. There are two kinds of errors in
this category.

® Device-Specific Error (error numbers 1 to 32767, —300 to —399)
These errors will set the Device-Specific Error bit (bit 3) in the
Event Status Register.

w Execution Error (error numbers —200 to —299)
These errors will set the Execution Error bit (bit 4) in the Event
Status Register.

These errors occur when the HP 4284A received an improper
command via HP-IB. If one of these errors occur, the HP 4284A
displays the warning message, HP-IB error occurred on the system
message line, check the command syntax. There are two kinds of
errors in this category.

# Command Error (error numbers —100 to —199)
These errors will set the Command Error bit (bit 5) in the Event
Status Register.

» Query Error (error numbers ~400 to —499)
These errors will set the Query Error bit (bit 2) in the Event
Status Register.
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Sample Program to  When you write an HP-IB control program for the HP 4284A, the
Detect the Error  following sample program is a useful debugging tool (using the

1c0
110
120
130
140
160

500
510
520
530
540
550
560
570
580
580
600
610
620
630
640
650

HP 4284A status bytes and the SYST:ERRoxr? query) for detecting

the errors.
QUTPUT 717;"%ESE &0¢ ! Event Status Resister enable
! (error bits enable)
CUTPUT 717;"%SRE 32" ! Status Byte Resister enable

¢ (Event Status Summary bit enable)
BN INTR 7,2 CALL Errors
ENABLE INTR 7;2

SUB Errors
DIM Err${50]
Sp=SPOLL(717)
IF BIT(Sp,5) THEN
CUTPUT T17;"*ESR7T! ! Clear the Event Status Resister
ENTER 717 ;Esr '
PRINT “Event Status Resister =";Esr
LOOP
QUTPUT 717;"SYST:ERR?"! Error No. & message query
ENTER 717;Err$
EXIT IF VAL(Err$)=0 ! Exit if no error
PRINT Err$
END LOOP
END IF
ENABLE INTR 7:2
SUBEND
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The following is a list of the HP 4284A’s error numbers and

messages.
Operation Errors
Error Displayed Message s Description
No. )
— Solution
Device-Specific Exror
10 | Exceeded ACHDC limit ¢ ACH+DC level exceeds 42V or 110mA peak.
—» Reduce the LEVEL or BIAS setting.
11 |ALC disabled e LEVEL setting is out of the ALC’s available level range.
-~ Change LEVEL to be within the ALC’s available Jevel
range.

12 |power AMP opt not installed | o Ilegal operation, Hi-PW mode set to ON when Option 001
is not installed.

-+ Install Option 001.

13 |Can’t change Hi-PW mode o Illegal operation, Hi-PW mode set to ON when the DC
BIAS is set to ON.

— Set BIAS to OFF(DC BIAS indicator is not ON )first, then
set the Hi-PW mode to ON.

s Jlegal operation, Hi-PW mode set to OFF when the LEVEL
is more than 2V/20mA, or the BIAS is more than 2V,

— Reduce the LEVEL or BIAS, or set the Hi-PW mode to ON.

o Illegal operation, Hi-PW mode set to ON when the
HP 42841A is connected.

— Disconnect the HP 42841A.

14 1V bias disabled o lllegal operation, set to DC voltage bias when the
HP 4284A, HP 42841A, and HP 42842A /B are
interconnected.

~+ Disconnect the HP 42842A/B from the HP 42841A, or
change BIAS to a current value.

15 {1 bias not available + Ilegal operation, set to DC current bias when the
HP 4284A is in the standard configuration.

— Set BIAS to a voltage value.

16 | Measurement aborted » RETF data Measurement aborted.

— Re-measure.
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Error
No.

Displayed Message

& Description

- Solution

17

Can’t change DCI Isolasion

o Illegal operation, DCI set to ISO ON when the Bi-PW is
OFF.

- Set DCI to ISO OFF.

o lllegal operation, DCI setting changed when the DC BIAS is
set to ON.

— Set DC BIAS OFF.

26

DC bias unit powered down

¢ lllegal operation, set to DC current bias when an
inoperative HP 42841A is connected to the HP 4284A.

—+ Turn the HP 42841A on.

21

Fixture circuit defective

» Back-emf protection circuit of the HP 42842A /B is
defective.

-+ Contact your nearest Hewlett-Packard office.

22

Fixture over temperature

o Temperature of the HP 42842A /B bias current test fixture
exceeded its limit.

-+ Turn the DC BIAS off to let the HP 42842A /B cool down.

23

Fixture OPEN det. defective

# Fixture cover open detection wire is open.

-+ Contact your nearest Hewlett-Packard office.

24

Fixture cover open

¢ The cover of the HP 42842A/B is open.

— Close the cover of the HP 42842A/B.

25

DC bias I source overload

o The DC bias source current is overloaded.

-+ If this message is displayed all the time when measuring a
DUT which conforms to specifications, contact your nearest
Hewlett-Packard office.

26

DC bias I sink overload

¢ The DC bias sink current is overloaded.

— Hf this message is displayed all the time when measuring a
DUT which conforms to specifications, contact your nearest
Hewlett-Packard office.

46

Scanner I/F disabled

e Tllegal operation, MULTI channel correction mode set or
CORRection:USE commeangd is sent via HP-IB when the
SCANNER I/F is not installed or to OFF.

— Install the SCANNER I/F and set it to ON,
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Error Displayed Message ¢ Description
No.

- Solution

4] 1 Measurement aborted « Correction data measurement aborted.

—+» Re-measure.

42 |2m/4m opt. not installed e llligal operation, 2m/4m CABLE length set when Option
006 is not installed.

-+ Install Option 006, or set O0m CABLE length and use the
OPEN/SHORT/LOAD correction function.

43 | Measurement failed ¢ Measurement error(for example, bridge unbalance) occurred
during the correction data measurement.

~+ Confirm measurement condition and measurement contacts,
then re-measure.

44 |Correction data protected e Correction data write protected by DIP switch A7SW3.
(Refer to Appendix E)

—» Set bit 6 of DIP switch ATSW3 to the OFF position, and
retry.

45 | Valid in single mode only ¢ Illegal operation, OPEN/SHORT correction data (for 48
frequency points) measured when the MULTI channel
correction mode is set.

— Set to SINGLE mode first, or perform OPEN/SHORT data
measurements at FREQI-3.

46 | Correction memory error e Correction data write error..

— Contact your nearest Hewlett-Packard office.

50 jClear the table first ¢ Hlegal operation, MODE of the LIMIT TABLE changed
when the table exists.

—+ Clear the table first.

51 |Inconsistent limit setting o Iliegal operation, COMParator:SEQuence command sent
when the TOLerance mode is set, or the
COMParator:TOLerance cornmand was sent when the
SEQuence mode is set.

—+ Set TOLerance or SEQuence mode appropriately.

60 |No values in sweep list o Illegal operation, LIST SWEEP measurement performed

when no sweep point setiings exist in the LIST SWEEP
SETTUP.

-+ Set sweep points in the LIST SWEEP SETUP first.
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Frror
No.

Displayed Message

s Description

- Solution

61

Clear the table first

o Illegal operation, the sweep parameter of the LIST SWEEP
SETUP is changed when the sweep list for other parameter
exists.

— Clear the existing list first.

62

Bias off, Turn bias on

o Illegal operation, DC bias sweep was attempted while the
DC BIAS is OFF.

— Press (DC BIAS) to seft DC bias to on.

70

Handler I/F not installed

o Illegal operation, HANDLER I/F set to ON when Option
201 or 202 was not installed.

~— Install Option 201 or 202.

e lllegal operation, HANDLER I/F test was performed when
Option 201 or 202 were not installed.

— Install Option 201 or 202.

71

Scanner I/F not instalied

o lllegal operation, SCANNER I/F set to ON when Option
301 was pot installed.

-~ Install Option 301.

¢ Illegal operation, Scanner I/F EEPROM R/W test or
Scanner I/F I/O test were performed when Option 301 was
not ingtalled.

— Install Option 301.

72

HP-IB I/F not installed

e Illegal operation, HP-IB interface used when Option 109
was installed.

— Install the HP-IB interface.

73

I BIAS I/F not installed

o lllegal operation, BIAS Current I/F I/O test performed
when Option 002 is not installed.

—+ Install the Option 002 Bias Current interface.

74

Iliegal test setup

¢ Hlegal operation, ACCESSORY CONTROL I/F test
periormed when the HP 4284A and the HP 42841A are
connected with the accessory control interface cable.

- Disconnect the interface cable from the HP 42841A.

20

Setup data protected

e Setup data write protected by DIP switch ATSW3. (Refer
to Appendix E.)

~+ Set bit 5 of DIP switch ATSW3 to the OFF position.
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Error Displayed Message e Description
No. .
— Solution
81 |No memory card o lliegal operation, attempted to store data ic record No. 10

to 19 when a memory card was not inserted,

~+ Insert a memory card, or store to record No.0) to § (internal
memory)

82

Store failed

® Memory card hardware failure (storing function) occurred.

-~ Use ancther memory card.

¢ Internal EEPROM hardware failure (storing function)
oceurred.

— Contact your nearest Hewlett-Packard office.

83

No data to load

s Memory card is not inserted.

—+ Insert the memory card completely.

e No setup data to Joad in the record number entered.

- Confirm the CATALOG, and retry.

84

Load failed

® Memory card hardware failure (Joading function) oceurred.

- Use ancther memory card.

¢ Internal EEPROM hardware failure (loading function)

accurred.

-+ Contact your nearest Hewlett-Packard office.

90

Data buffer overflow

e The amount of data to be stored into the data buffer
memory (DBUF) exceeded the defined data buffer size.

— Re-define the data buffer memory size, or clear DBUF.

100

Printer down

e Data sent to the output buffer when a printer was not
connected to the HP 4284A with an HP-IB cable or the
printer was turned OFF.

-+ Connect a printer to the HP 4284A with an HP-IB cable, or
turn the printer ON. '

e Printing speed of printer cannot keep up with the
HP 4284A’s data output transfer rate.

— Set the HP 4284A’s DELAY time appropriately or replace
the printer with a higher speed printer that can match the
HP 4284A’s data transfer rate.

101

TALK ONLY disabled

s Data sent to the output buffer when the HP 42844 is
addressable.

— Set the HP 4284A to the talk only mode, and set the printer
to the listen only mode.
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Error Displayed Message
No.

& Description

—+ Solution

—310 | System error

e Severe error.

—+ Contact your nearest Hewlett-Packard office.

—311 | Memory error

& Severe error.

— Contact your nearest Hewlett-Packard office.

Execution Error

—211 { Trigger ignored

e The HP 4284 A Triggered before the previous trigger was
executed.

— Widen the time interval between triggers.

—222{ Data out of range

e Data is out of the setting range.

— Enter a value within the available setting range.

230 | Data corrupt or stale

® FETCh? query received after the ABORt or the *RST
command was received, or after the power on reset was
performed.

—+ Send the FETCh? query during idle state and when the data
is valid (after a measurement is performed).

e FETCh? query received after INITiate command was
received, and a trigger was not received.

~ Send the FETCh? command after the trigger is received.

@ FETCR? query received after the trigger was received in the
list sweep mode and the table was not setup.

~+ Setup the list sweep table.

e Setting value query (for example, VOLTage?,
BIAS:CURRent?, LIST:VOLTage?) received when the setting
mode is mismatched.

— Send a setting value query command which matches the
current setting mode.
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HP-IB Errors

Error Error Message Siring & Description
No.

Command Error

~100 | Command error e Improper command.

--161 | Invalid character s Invalid character was received.

—102 | Syntax error ¢ Unrecognized command or data type was received.

—103 | Invalid message unit separator | « The message unit separator (for example, “;”, “,”) is
Improper.

~104| Data type error " | » Improper data type used (for example, string data was
expected, but numeric data was received).

~105| GET not allowed o GET is not allowed inside a program message.

—108 | Paramneter not allowed o Too many parameters for the cormmand received.

~109 | Missing parameter » A command with improper number of parameters received.

~112| Program muemonic too iong ¢ Program mnemonic is too long (maxiraum length is 12
characters).

~113 | Undefined header s Undefined header or an unrecognized command was
received (operation not allowed).

—121}Invalid character in number o Invalid character in numeric data.

~123 } Numeric overflow o Numeric data value was too large (exponent magnitude
>32k).

-124 ] Too many digits » Numeric data length was too long (rmore than 255 digits
received).

~128 | Nurneric data not allowed e Numeric data not allowed for this operation.

—131 { Invalid suffix ¢ Units are unrecognized, or the units are not appropriate.

-138 | Suffix not allowed & A suffix is not allowed for this operation.

~1411Invalid character data o Bad character data or unrecognized character data was
received.

—144 | Character data too long ¢ Character data is too long (maximum length is 12
characters).

~148 | Character data not allowed # Character data not allowed for this operation.

—1501 String data error ¢ String data is improper.
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Error Error Message String
Ne.

Description

~151 | Invalid string data

Invalid string data was received (for example, END received
before close quote).

—158 | String data not allowed

String data is not allowed.

—186 | Block data error

Block data is improper.

—161 | Invalid block data

Invalid block data was received (for example, END received
before length satisfied).

—168 | Block data not aliowed

Block data is not allowed.

—170 | Expression error

Expression is improper.

—171 {invalid expression

Invalid expression was received (for example, illegal
character in expression). :

—178 | Expression data not allowed

Expression data is not allowed.

Query Error

—400 | Query error

Query is improper.

—410 | Query INTERRUPTED

Query is followed by DAB or GET before the response was
completed.

—420 Query UNTERMINATED

Addressed to talk, incomplete program message received.

—430 | Query DEADLOCKED

Input buffer and output buffer are full; cannot continue.

—440 | Query UNTERMINATED
error after indefinite response

The query which requests arbitrary data response (*IDN?
and *0PT? queries) is sent before usual queries in a program
message. (for example, FREQ?;*IDE? was expected, but
*IDN7;FREQ? is recieved.)
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System Message System messages are displayed on the System Message Line to
provide operation imstructions for the user, and to report on the
HP 4284A’s status. There are two categories of system messages,
warning messages and instruction messages.

Warning Messages  The HP 4284A displays warning messages on the System Message
Line when an inappropriate operation is attempted, or when the
setting is changed automatically due to an inappropriate operation.
The warning operation should not set an error bit. The following list
describes the HP 4284 A’s warning messages.

Warning Message

Description

Warning, 1 I bias unit

When the HP 4284A finds one current bias unit connected,
this message is displayed.

Warning, 2 I bias unit

When the HP 42844 finds two curremt bias units
connected, this message is displayed.

Warning, ALC turned off

When the LEVEL setting is out of the ALC’s available
range, the ALC function is automatically turned QFF. Set
the LEVEL to be within the ALC’s available range, and
then set ALC to ON.

Warning, ALC unable to regulate

When the LEVEL setting is inappropriate for use with the
ALC function, the ALC function will not work, the
operation will be the same as if the ALC function is turned
OFF. (The data status is set to 4.) Set the LEVEL
appropriate for the device.

Warning, Correction not effective

When the MULTT correction mode is used and the
measurement frequency is not equal to FREQ1-3
(correction frequency), correction will not be performed.

Warning, Deviation measurernent ON

The deviation measurement is set to ON when the display
page is changed to the BIN No. DISPLAY, BIN COUNT
DISPLAY , or LIMIT TABLE SETUP page.

Warning, | bias unit disconnected

This message is displayed when the status is changed after
the current bias unit is disconnected.

Warning, Improper high/low limits

The high limit value is }esé than the low limit value of the
limit table.

Warning, Level changed for ALC

When the ALC is turned on and the LEVEL setting is out
of the ALC’s available range, the LEVEL setting is changed
to be within the ALC’s available range.

Warning, Signal source overload

When the signal source is overloaded, the measurement data
is not guaranteed to be valid. (The data status is set to 3.)
Reduce the LEVEL.

Warning, DCI Isolation turned off

When Hi-PW mode is set to OFF and DCI ISO ON is set,
DCI is automatically set to ISO OFF.

Error and Warning Messages B-11




Instruction Messages  The following is a list of the instruction messages in alphabetical

order.
A
C

=R W

B-12 Error and Warning Messages

Auto load completed

Clearing setup. Are you sure?
Clearing table. Are you sure?
Enter comment

Enter record number to LOAD
Enter record number to PURGE
Enter record number to STORE
Enter REF value or select MEASURE
Enter test number

Enter V or I value

Enter value

Enter value or INCR/DECR
Enter value or select

Fixed decimal point mode
Frequency changed, re-measure
HP-IB error occurred

Keys locked

LOAD measurement completed
L.OAD measurement in progress
OPEN measurement completed
OPEN measurement in progress
Press ENTER

Press ENTER. or select a unit
Press ENTER or select CANCEL
Resetting count. Are you sure?
Resetting system. Are you sure?
Saving correction data

SHORT measurement completed
SHORT measurement in progress
Storing ... '
Use softkeys to select
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Initial Settings and System Memory

Introduction This appendix lists the HP 4284A’s initial settings and functions
whose status is stored in system memory.

There are three ways to initialize the HP 4284A:

» POWER ON
Turn the LINE ON/OFF switch ON.

in the SYS MENU field of MEAS SETUP -
page, or send the *RST common command via HP-IB.

» DEVICE CLEAR
Send the device clear bus command (SDC:selected devzce clear or
DClL:clears all devices) via HP-IB.

The following list indicates the differences between the three
initialization methods on the functions to be initialized. Functions
whose status are stored in internal system memory are indicated by
“Sys. Memory” on the “POWER ON” column in the following list.
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Functions Inziialize Method
Power ON l *RST Device Clear
Settings
MEAS SETUP FUNC Cp-D Cp-D Not Affected
FREQ 1 kHz 1 kHz Not Affected
LEVEL 1V Y Not Affected
RANGE AUTO AUTO Not Affected
BIAS 0v ov Not Affecied
(On/Of) OFF OFF Not Affected
INTEG MED MED Not Affected
TRIG INT INT Not Affected
ALC OoFry OFF Not Affected
Hi-POW (Opt.001 ON ON Not affected
installed)
Hi-POW (Opt.001 OFF OFF Not affected
not installed)
DCr IS0 OFF IS0 OFF Not affected
AVE 1 1 Not Affected
Vm ON ON Not Affected
Im ON ON Not Affected
DELAY Os 0s Not Affected
DEV A OFF OFF Not Affected
REF A 0 G Not Affected
DEV B OFF OFF Not Affected
REF B 0 0 Not Affected
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Functions

Initialize Method

Power ON *RST Device Clear
CORRECTION OPEN Sys. Memory Not Affected Not Affected
SHORT Sys. Memory Not Affected Not Affected
LOAD Sys. Memory Not Affected Not Affected
CABLE Sys. Memory Not Affected Not Affected
MODE Sys. Memory Not Affected Not Affected
CH No. Sys. Memory Not Affected Not Affected
FUNC Sys. Memory * Not Affected Not Affected
FREQI - 3 Sys. Memory Not Affected Not Affected
REFA Sys. Memory Not Affected Not Affected
REFB Sys. Memory Not Affected Not Affected
LIMIT TABLE NOM 0 0 Not Affected
SETUP MODE % % Not Affected
AUX OFF OFF Not Affected
COMP OFF OFF Not Affected
BIN1 -8 LOW Cleared Cleared Not Affected
BIN 1 — 9 HIGH Cleared Cleared Not Affected
Znd LOW Cleared Cleared Not Affected
2nd HIGH Cleared Cleared Not Affected
BIN COUNT COUNT ON/OFF OFF OFF Not Affected
LIST SWEEP MODE SEQ SEQ Not Affected
SETUP sweep paremeter FREQ [Hz] FREQ [Hz] Not Affected
sweep points Cleared Cleared Not Affected
SYSTEM BEEPER Sys. Memory Not Affected Not Affected
CONFIG HP-IB ADDRESS | Sys. Memory Not Affected Not Affected
TALK ONLY Sys. Memory Not Affected Not Affected
HANDLER I/F Sys. Memory Not Affected Not Affected
SCANNER I/F Sys. Memory Not Affected Not Affected
Display Conirol
<display page> MEAS DISPLAY | MEAS DISPLAY Not Affected
D.P. FIX A OFF OFF Not Affected
D.P FIXB OFF QFF Not Affected
Measuremeni Data
Measurement Data Cleared Cleared Not Affected
List Sweep Data Cleared Cleared Not Affected
V /I Monitor Data Cleared Cleared Not Affected
BIN Count Data Cleared Cleared Not Affected
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Functions

Initialize Method

Power ON l *RST Device Clear
HP-IB
Data Buffer Cleared Cleared Not Affected
Memory
Data Format ASCII ASCII Not Affected
Input Buffer Cleared Not Affected Cleared
Output Buffer Cleared Not Affected Cleared
Error Queune Cleared Not Affected Not Affected
Status Byte! Bit 7 0 Not Affected Not Affected
Bit 6 0 Not Affected Not Affected
Bit 5 0 Not Affected Not Affected
Bit 4 ] Not Affected 0
Enable Resister 0 Not Affected Not Affected
Operation Status |Bit 4 0 0 Not Affected
Register! Bit 3 0 0 Not Affected
Bit 0 0 0 Not Affected
Enable Resister 0 Not Affected Not Affected
Standard Eveni Bit 7 1 Not Affected Not Affected
Status Register Bit § 0 Not Affected Not Affected
Bit 5 0 Not Affected Not Affected
Bit 4 0 Not Affected Not Affected
Bit 3 0 Not Affected Not Affected
Bit 2 0 Not Affected Not Affected
Bit 0 0 Not Affected Not Affected
Enable Resister 0 Not Affected Not Affected
Others
comment Cleared Cleared Not Affected
KEY LOCK OFF OFF Not Affected

1 Any other bits described in this table are not used. (always 0)
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Correction Data

D

Introduction

Test Frequency and
Correction
Frequency

This appendix provides information about the relationship between
the test frequency and the correction data.

There are two types of correction data for the OPEN/SHORT/LOAD
correction, interpolation correction data, and spot frequency
(FREQL, FREQ2, and FREQ3) correction data. These correction
data are selected automatically depending on the correction mode
and the test frequency. The details for interpolation correction data
are described in SECTION 4, OPEN correction, SHORT correction,
and for spot frequency correction data in SECTION 4, LOAD
correction.

The relationship between the test frequency and the correction data
for the single/multi correction modes are described on the following

page.
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Single Channel
Correction Mode

When the correction mode is set to SINGLE, the OPEN/SHORT
interpolation correction data or the FREQ1/FREQ2/FREQS3

correction data are selected automatically, depending on the test
frequency and the settings of the OPEN, SHORT, LOAD, FREQ]1,
FREQ2 and FREQ3 fields. Table D-1 shows the correction data
selection rules for the SINGLE mode and corresponding test
frequencies.

Table D-1. Correction Data Selecting Rule for SINGLE Mode

Test FRQ1/2/3 OPEN SHORT LOAD
¥r ti
equeney serng ON OFF ON OFF ON OFF
Test Freq= FRQ1:0N FrQ: Not FRQI Not FREQI Not
FRQ1 OPEN data | performed SEORT performed | LOAD data | performed
data
FRQL:OFF | OPEN data Not SHORT Not Not Not
performed data performed | performed | performed
Test Freq= FRQ2:ON FRQ2 Not FRQ2 Not FRQ2 Not
FRQ2 OPEN data | performed SHORT performed | LOAD data| performed
data
FRQ2:0FF | OPEN data Not SHORT Not Not Not
performed data performed | performed { performed
Test Freq= FRQ3:0N FRQ3 Not FRQ3 Not FRQ3 Not
FRQ3 OPEN data | performed SHORT performed | LOAD data| performed
data
FRQ3:OFF | OPEN data Not SHORT Not Not Not
performed data performed | performed | performed
Test Freqs FRQI:ON |OPEN data Not .SHORT Not Not Not
FRQ1/2/3 FREQ2:0N performed data performed | performed | performed
FRQ3:ON
FRQ1:OFF : OPEN data Not SHORT Not Not Not
FRQ2Z:.0FF performed data performed | performed | performed
FRQ3:OFF
Test Freq : Test frequency
OPEN data : OPEN interpolation correction data
SHORT data : SHORT interpolation correction data
FREQ1/2/3 OPEN data : OPEN correction data at FREQ1/2/3
: frequency ‘
FREQ1/2/3 SHORT data : SHORT correction data at FREQ1/2/3
frequency
FREQ1/2/3 LOAD data : LOAD correction data at FREQ1/2/3
frequency
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Muiti Channel
Correction Mode

To use the multi channel correction mode, Option 301 Scanner
Interface must be installed, and the scanner interface function

should be set to ON from the SYSTEM CONFIG page. When the
correction mode is set to MULTI, only FREQ1/FREQ2/FREQ3
correction data is used for correction. If the settings of the FREQI,
FREQ2 and FREQS3 fields are OFF (even the OPEN, SHORT and
LOAD fields are ON), correction will not be performed. Table D-2
shows the correction data selection rules for MULTI mode and
corresponding test frequencies.

Table D-2. Correction Data Selecting Rule for MULTI Mode

Test FRQ1/2/3 OPEN SHORT LOAD
tid
Frequency sething ON OFF ON OFF ON OFF
Test Freg= FRQL:ON FRQ1 Not FRQI1 Not FRQ1 Not
FRQ1 OPEN data | performed SHORT performed | LOAD data| performed
data
FRQL:OFF Not, Not Not Not Not Not
performed | performed | performed | performed | performed | performed
Test Freq= FRQ2:0ON FRQ2 Not FRQ2 Not FRQ2 Not
FRQ2 OPEN data | performed SHORT performed | LOAD data| performed
data
¥RQ2:0FF Not Not Not Not Not Not
performed | performed | performed | performed | performed | performed
Test Freqe= FRQ3:0N FRQ3 Not FRQ3 Not FRQ3 Not
FRQ3 OPEN data | performed SHORT | performed | LOAD data| performed
data,
FRQ3:0OFF Not Not Not Not Not Not
performed | performed | performed | performed | performed | performed
Test Freq# FRQL:ON Not Not Not Not Not Not
FRQL/2/3 FREQ2:ON | performed | performed | performed | performed | performed | performed
FRQ3:0ON ‘
FRQI.OFF Not Not Not Not Not Not
FRQ2:OFF | performed | performed | performed | performed | performed | performed
FRQ3:OFF
Test Freq : Test frequency
OPEN data : OPEN interpolation correction data
SHORT data : SHORT interpolation correction data
FREQ1/2/3 OPEN data : OPEN correction data at FREQ1/2/3
frequency
FREQ1/2/3 SHORT data : SHORT correction data at FREQ1/2/3
frequency
FREQ1/2/3 LOAD data : LOAD correction data at FREQ1/2/3
frequency

Correction Data D-3



CORRECTION

FUNCTION SETTING

To set the correction function or to obtain the correction data, use

the following summary of the correction function setting fields with
their HP-IB commands (given in the short form). (A) through (F)
shown in the figure correspond to the description of each field.

CORRECTION Page

w 8 o @
; /
Y
comeerige\ | [ ermn [ =
opeEnN [ ON_ N CABLE : im
sHORT:[ ON b MODE MOLTL 7} —————
LOAD | ON ] CH No.: 10
I CORREC
& . -
DY | FUNC Cp~-D TION
FREQL TLL.00000kHz |
REF A: 100.000pF B: 0.00010 IMIT
.. MEA A: 100.00ipF  B: 0.00011 TABLE
FrRECE T I0. OD0OKRE | :
REF A: 100.020pF  5:  0.00012 e
Pl MEA A: 100.021pF B: 0.00013 SETLR
FREQS 11100, 000kHz |
REF A: 100.040pF B: 0.00014
MEA A: 100.041pF B: 0.00015
i 1 :Field
Field Softkey Command Description
(A) OPEN  ON  CORR:OPEN:STAT ON : Performs OPEN correction using OPEN

OFF

MEAS
OPEN
(B) SHORT ON

OFF
MEAS

(C) LOAD ON

OFF

D-4 Correction Data

CORR:OPEN:STAT OFF
CORR:OPEN

CORR:SHOR:STAT ON

CORR:SHOR:STAT OFF
CORR:SHOR

CORR:LOAD:STAT ON

CORR:LOAD:STAT OFF

data or FREQ1/2/3 OPEN data.
: Not, perform OPEN correction.
: Obtains OPEN interpolation data

: Performs SHORT correction using
SHORT data or FREQ1/2/3 SHORT data.

: Not perform SHORT correction.

: Obtains SHORT interpolation SHORT
data.

. Performs LOAD correction using
FREQ1/2/3 LOAD data.

: Not perform: LOAD correction.



Field Saftkey

Command

Deseription

(D) FREQI  ON
OFF

MEAS
OPEN

MEAS
SHORT

MEAS
(E) FREQ2  ON
OFF

MEAS
OPEN

MEAS
SHORT

MEAS
LOAD

(F) FREQS  ON
OFF

MEAS
OPEN

MEAS

MEAS
LOAD

SINGLE
MULTI

(G) MODE

CORR:SPOT1:STAT ON
CORR:SPOTI1:STAT OFF

CORR:SPOT1:.0OPEN

CORR:SPOT1:SHOR

CORR:SPOTI1.LOAD
CORR.:SPOT2:STAT ON
CORR:SPOT2:STAT QFF

CORR:SPOT2:0PEN

CORR:SPOT2:SHOR

CORR:SPOT2:LOAD

CORR:SPOT3:STAT ON
CORR:SPOT3:STAT OFF

CORR:SPOT3:0PEN

CORR.:SPOT3:SHOR
CORR:SPOT3:LOAD

CORR:METH:SING
CORR:METH:MULT

d

Use FREQ1 OPEN/SHORT/LOAD data.
Not use FREQ1 OPEN/SHORT/LOAD

ata.

: Obtains FREQ] OPEN data.

: Obtains FREQ1 SHORT data.

: Obtains FREQ1 LOAD data.
: Use FREQ2 OPEN/SHORT/LOAD data.

d

: Not use FREQ2 OPEN/SHORT/LOAD

ata.

: Obtains FREQ2 OPEN data.

: Obtains FREQ2 SHORT data.

: Obtains FREQ2 SHORT data.

: Use FREQ3 OPEN/SHORT/LOAD data.

d

: Not use FREQ3 OPEN/SHORT/LOAD

ata.

: Obtains FREQ3 OPEN data.

: Obtains FREQ3 SHORT data.
: Obtains FREQ3 LOAD data.

: Sets the single channel correction mode.

: Sets the multi channel correction mode
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Write Protection

Introduction

The HP 4284A is equipped with an internally mounted write-protect
switch. This switch has two write protection features. One feature
disables the STORE function for write protecting all of the stored
data in the memory card and EEPROM internal memory, and the
other feature prevents changing any of the previous correction
settings on the CORRECTION page. This feature is useful when
you want to retain specific HP 4284A control settings for everyday
use, for example, on a production line where it is not necessary

to store any information on a memory card, thereby making it
impossible to accidentally erase or overwrite the stored data in the
memory card or the EEPROM internal memory, and also making it
Impossible to accidentally erase or overwrite the correction settings.

Write Protection
Procedure

Warning “

The procedure for setting the write protection switch to ON is as
follows.

1. Turn the HP 4284A off and remove the power cord. Allow a few
minutes for the internal capacitors to discharge.

Dangerous voltage may be present in the HP 4284A even through the
power switch is off. Be sure to wait a few minutes for the internal
capacitors to discharge.

2. Remove the two feet at the back of the top cover.
3. Fully loosen the screw that secures the top cover.

4. Pull the top cover towards the rear of the HP 4284A and Lft up
to remove.

5. Loosen the five screws that secure the top shield plate (Larger
one).

6. Slide the top shield forward then lift it off.
7. Remove the A7 board. Figure E-1 shows the A7 board’s location.
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HP 42844
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PANEL

A7 Digital Control
Board with Black andg
Violet ooard extractors

Caution #

E-2 Write Protection

Figure E-1. A7 Digital Board Location

Semiconductor components are installed on the A7 board. When
handling the A7 board, be aware that electrostatic discharge can

damage these components.

8. Set A783-6 to the right-most position (ON) to disable

HP 4284A’s STORE function. Set A753-6 to the left-most

position (OFF) to enable storing. Refer to Figure E-2.

9. Set A7S3-7 to the right-most position (ON) to disable to change
all of the correction settings on the CORRECTION page. Set
AT53-7 to the left-most position (OFF) to enable to change all
of the correction settings on the CORRECTION page. Refer to
Figure E-2.




Enable Storing -——0

Enable Correction -—
Data Change

o
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—
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e
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e D1 52ble Storing

e 0 gable Correction
Data Change

Figure E-2. Write Protection Switch

Noie # Do not change any of the other switch settings on the A7 board.

10. Install the configured A7 board into the HP 4284A.
11. Replace the top shield plate, top cover, and rear feet.
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Test Frequency Point

Introduction This appendix lists all available test frequency points from 1 kHz to 1
MHz.

Frequency Points The available test frequency points from 1 kHz to 1 MHz are as listed
from the next page.
The available test frequency points below 1 kHz (20 Hz to 1 kHz) can
be calculated using the following formula.

F(Hz) = %

Where,
m = 6000, 6250, or 7500
n = 13 to 3750 (Integer}
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1.06000 MHz
966.00G kHz
800.000 kHz
£66.667 kHz
§40.000 kHz
$00.000 kHz
500.000 kHz
480.000 kHz
400.000 kHz
333.333 kHz
320.000 kHz
300.000 kHz
250.000 kHz
240.000 kEz
200.000 kHz
166.667 kHz
160.000 kHz
150.000 kHe
125.000 kHz
120.000 kHz
100.000 kHe
96.0000 kHz
85.7143 kHz
83.3333 kHz
80.6000 kHz
75.0000 kHz
72,4286 kHz
68.5714 kHz
66.6666 kHz
62.5000 kHz
60.0000 kHz
55.5556 kHz
54.5455 kHz
53.3333 kHz
50.0000 kHz
48.0000 kHz
46.1538 kHz
45.4545 kHz
43.6364 kHz
42.8571 kHz
41.6667 kHz
40.0000 kHz
38.4615 kHz
37.5000 kHz
36.9231 kHz
35.7143 kHz
35.2941 kHz
34.2857 kHz
33.3333 kHz
32.0000 kHz
31.5789 kHz
31.2500 kHz
30.0000 kHz

F-2 Test Frequency Point

29,4118 kHy
28.5714 kHz
28.2353 kHz
27.7778 kHz
27.2727 kHz
26.6667 kHz
26.3158 kHz
26.0870 kHz
256.2632 kHz
25.0000 kHz
24.0000 kHz
23.8095 kHz
23.0769 kHz
22.8571 kHz
22.7272 kHz
22.2222 kHz
21.8182 kHz
21.7391 kHz
21.4286 kHz
20.8696 kHz
20.8333 kHz
20.6897 kHz
20.6080 kHz
19.2308 kHz
18.7500 kHz
18.4615 kHz
17.8571 kHz
17.6471 kHz
17.1429 kHz
16.6667 kHz
16.0000 kHz
15.7895 kHz
15.6250 kHz
156.0000 kHz
14.7059 kHz
14.2857 kHz
14.1176 kHz
13.8889 kHz
13.6364 kBz
13.3333 kHz
13.15879 kHz
13.0435 kHz
12.6316 kHz
12.5000 kHz
12.0000 kHz
11.9048 kHz
11.5385 kHz
11.4286 kHe
11.3636 kHz
11.1111 kHz
10.9091 kHz
10.8696 kHz
10.7143 kHz

10.4348 kHz
10.4167 kHz
10.3448 kHz
10.0000 kHz
9.61538 kHz
8.37500 kHz
8.23077 kHz
8.92857 kHz
8.82352 kHz
8.57243 kHz
8.33333 kHz
8.00000 kHz
7.80474 kH=
7.81250 kHz
7.50000 kHz
7.35294 kHz
7.14286 kHz
7.05882 kHz
6.94444 kHz
6.81818 kHz
6.66666 kHz
6.57895 kHz
6.52174 kHz
6.31579 kHz
6.25000 kHz
6.00000 kHz
5.95238 kHz
5.76923 kHz
5.71429 kHz
5.68182 kHz
5.55556 kHz
5.45455 kHz
5.43478 kHz
5.35714 kHz
5.21739 kHz
5.20833 kHz
5.17241 kHz
5.00000 kHz
4.80769 kHz
4.68750 kHz
4.61538 kHz
4.46429 kHz
4.41176 kHz
4.28571 kHz
4.16667 kHz
4.00000 kHz
3.94737 kHz
3.90625 kHz
3.75000 kHz
3.67647 kHz
3.57143 kHz
3.52942 kHz
3.47222 kHz

3.40009 kHz
3.33333 kHz
3.28947 kHz
3.26087 kHz
3.1578% kHz
3.12500 kHz
3.00000 kHz
2.97619 kHz
2.88462 kHz
2.85714 kHz
2.84091 kHz
277778 kHz
2.72727 kHz
2.7173¢ kHs
2.67857 kHz
2.60870 kHz
2.60417 kHz
2.68621 kHz
2.50000 kHz
2.41935 kBz
2.40385 kHz
2.40000 kHz
2.34375 kHz
2.31481 kHe
2.30769 kHz
2.27273 kHz
2.23214 kHe
2.22222 kHz
2.20588 kHz
2.15517 kHz
2.14286 kHz
2.08333 kHz
2.06897 kHz
2.02703 kHz
2.01613 kHz
2.00000 kHz
1.97368 kHz
1.95313 kHz

.1.93548 kHz

1.92308 kHz
1.89394 kHz
1.87500 kHz
1.83824 kHz
1.82927 kHz
1.81818 kHz
1.78571 kHz
1.76471 kHz
1.74419 kHz
1.73611 kHz
1.71429 kHz
1.70455 kHz
1.6891¢ kHz
1.66667 kHz



1.64474 kHz
1.63043 kHz
1.62612 kHz
1.60256 kHz
1.58574 kHz
1.57895 kHz
1.56250 kHz
1.53846 kHz
1.53061 kH=
1.52439 kEz
1.50000 kHz
1.48810 kHz
1.47059 kHz

146341 kHz

1.45349 kHz
1.44231 kHz
1.42857 kHz
1.42045 kHez
1.41509 kHz
1.39535 kHz
1.38889 kHz
1.36364 kHz
1.35870 kHz
1.33929 kH=
1.32979 kHz
1.31579 kHz
1.30435 kHz
1.30208 kHz
1.29310 kHz
1.27660 kHz
1.27551 kHz
1.27119 kH=
1.25000 kHz
1.2295] kHz
1.22549 kHz
1.22446 kHe
1.20868 kHz
1.20192 kHz
1.20006 kHz
1.18048 kH=
1.17925 kHz
1.17647 kHz
1.17188 kHz
1.15741 kB2
1.15385 kHz
1.13637 kHz
1.13208 kHz
1.11940 kHz
1.11807 kHz
1.11111 kHe
1.10294 kHz
1.09649 kHz

1.09090 kHz
1.08696 kHz
1.07759 kHz
1.07143 kHz
1.05932 kHz
1.05634 kHz
1.05263 kHz
1.04167 kHz
1.03448 kHz
1.02740 kHz

1.02459 kHz

1.01695 kHz
1.01351 kHz
1.00806 kHz
1.60000 kHz
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Transient States Caused by Measurement Condition
Changes

Introduction The HP 4284A’s internal circuit may enter a transient state due to
changes in measurement conditions. In a transient state, the HP
4284 A will not meet its specifications. So in this case, a delay time
(DELAY field) must be inserted into the measurement cycle until the
HP 4284A is no longer in a transient state. This appendix describes
the measurement condition changes which cause the transient states,

and lists the delay times required for various transient states. (Refer
to Table G-1.)
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Table G-1. Measurement Condition Changes

Change in DC BIAS: OFF DC BIAS: ON
measurement ]
condition DCI ISO: OFF DCIISO: ON
Frequency 1
Meas. Range 2-(1)t 2-(2)! 2-(3)1
DC Bias Voltage 3.,(1)1 3_(2)1
Short-circuit 4-(1) 4(2)
Recaovery

1 Test Freguency f<ikHz only
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Changing the Test When the test frequency is changed from range A to range C, the

Frequency minimum required delay time is 50 ms. Delay times of greater than
_ 150 ms aren’t required.

A | B c

20 Hz 100 Hz 100 kHz 1MHz

20Hz S A <100 Hz
100kHz<C< 1MHz

L1001t

Note A delay time isn’t necessary for range changes other than a range A
to C change.
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Changing the When the measurement range frequency is set below 1 kHz, use the
Measurement R ange appropriate delay time as shown below.

1. After changing the measurement range under the following
conditions use the delay times shown in Figure G-1.

Test Frequency : < 1kHz
oC Bias : OFF o
(o)
2
§
O
Test Signal Voitage B
o i ]
z
: |
=
} l
®©
8 02w 80 mMV_ DC BIAS : OFF
N I
T S ——
3 t ; A A i I ' ! P I |
20 100 1k

Frequency [ Hz ]

‘ L100I002
Figure G-1. Required Delay Time After Changing the Measurement Range (1)

Note A delay time is not required when the test signal voltage is U100
mVrms.

2. After changing the measurement range under the following
conditions, use the appropriate delay times as shown in
Figure G-2.
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Test Freguency : < 1 kHz
DC Bias : ON

-

Bias Current Osolation : OFF

Test Signal Voltage

0.8 20 mvV
0.7 mmipp_fﬁy__l
o :
<@
2 05h |
@ :
= 04 |
> 1V !
= e e e e ]
S oo DC BIAS : 40 V
DC I ISO : OFF
20 100 1k

Frequency | Hz |

G-4

1001003
Figure G-2. Required Delay Time After Changing the Measurement Range (2)

3. After changing the measurement range under the following
conditions, use the appropriate delay times as shown in
Figure G-3.
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Test Frequency : < 1kHz

DC Bias : ON

Bias Current Isolation : ON

g L
— &
o a
s Test Signal Voltage =
Py 20 m, 100 mV o
£ 3 — 5
— =
S T A A | 2
S 1 | DC BIAS : 40 V @
o)
| DC 1 ISO : ON
!
I L i Lol Lod L ] 1 } b d
20 100 1k
Frequency [ Hz |
11001604
Figure G-3. Required Delay Times After Changing the Measurement Range {3)
Note When the test signal voltage is > 1 Vrms, the wait time is the same

as used for 1 Vrms. -
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CHANGING THE DC When the dc bias voltage is changed at frequencies below 1 kHz, the
delay wait time must be set as shown below.

BIAS VOLTAGE
1. After changing the measurement range under the following
conditions, use the appropriate delay times as shown in
Figure G-4.
Test Frequency : < 1 kHz
Bias Current isolation : OFF
g 05
203
@
£
'_
= Test Signal Voltage
[e3]
20 mV
202 m | DC BIAS : 0 V-—40 V
o4l_._toomv § DC I ISO : OFF
| 1v ‘ |
20 100 1k
Frequency [ Mz !
L100I005

Figure G-4. Required Delay Times After Changing the DC Bias (1)
| A delay is unnecessary When the test signal voltage is U500 m Vrms.

Note
v

2. After changing the dc bias voltage under the following conditions,
use the appropriate delay times as shown in Figure G-5.
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Figure G-5. Required Delay Time After Changing the DC Bias (2)

Transient States Caused by Measurement Condition Changes G-7

Test Frequency : < 1kHz
Bias Current tsolation : ON
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o
@
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E 100 k
E ool N range
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Short Circuit When the DUT is changed after the HP 4284A has been unbalanced
by a shorted (or low impedance) DUT, use a delay time as shown

Recovery below to recover from the short cireuit.
1. To recover from a short circuit condition under the following
conditions, use the appropriate delay times as shown in Figure G-6
and Figure G-7.
DC Bias : ON
Bias Current Isolation : OFF
Test Signal Voltage
20
1.0 my
08 .....................
o
& 06 100 mv
S 08 n
é : DC BIAS : 2 V¥
> 500 mV | DC I IS0 : OFF
204 - — - -
@
D !
Q.2 [
1V
b : Lod o] A 1 : FE N
20 100 Tk
Frequency | Hz |
L100I007
Figure G-6. Required Delay Times For Short Circuit Recovery (1)
Note A delay time is unnecessary when the test signal voltage is > 1Vrms,

a delay time is unnecessary.
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DC Blas : ON
Bias Current isolation : OFF

10 it k, 10 k, 100 k5L range

0.8 b—-mm et
DC BIAS : 40 V

PG 1 IS0 : OFF

!
|
0.5 ....m...(,......N...“...‘L--_..-...____..._____!

Belay Time | sec |

1%, 10k, 100 kKN range

0_2 ..... \ M er At e rTrTerrasiaseaaTas ear T naean—. .oy
‘ 1000 range j
o1 b

T

i ] Lol bods

Wk 100k 300k 1M
Frequency | Hy |

2 I | el L 1 | 4 1L
20 100 1k

L0008

Figure G-7. Required Delay Times For Short Circult Recovery (2)

2. Use the delay times shown in Figure G-8 to recover from a short
circuit under the following conditions.
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OC Bias : ON
Blas Current isolation : ON

12—"‘]

i 100 kL range
10 s !

DC BIAS : 40 V
DC I IS0 : ON

Delay Time [ sec ]
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E

,‘%...'-t,."":“.:'.r.::r.:::"..::::::m____WM..___-._____-_._*
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Figure G-8. Short Circuit Recovery Delay Times (3)
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Special characters

A

ABORT I/O (IFC), 7-4
ABORt Subsystemn, 8-47
Accuracy
DC Bias, 9-17
Measurement. See Measurement Accuracy
Test Signal, 9-3
ADC ERR, 2-8
ALC
Command, 816
Function, 4-6
AWPLitude Subsysterm, 8-16
APERture Subsystem, 8-39
ASCII Format, 7-7
(Data Buffer Mermory), 7-17
Examples, 7-36
Assistance, ix
Automatic Level Control. See ALC
AUXiliary Bin, 4-41
Averaging Rate, 839

BEEPER Field, 5-7
Beeping Condition, 5-7
Bias Current I/F I/O Test, 5-16
Bias Current Interface Function Test, 10-23
BIAS Subsystem, 819
BINARY Format, 7-9
(Data Buffer Memory), 7-18
Examples, 7-38
BIN COUNT DISPLAY Page, 2-11, 3-28
BIN No. DISPLAY Page, 2-11, 3-23

Cable Length Correction , 8-51
Calibration Cycle, 10-2
CATALOG Page, 2-12, 5-1
[CATALOG/SYSTEM ) Menu, 5-1
Certification, viii

Character Data, &5

cleaning |, 1-6

CLEAR LOCKQUT, 7-4
Clear Status Command, 8-82
*CLS Command, 8-82
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Command
Abbreviations, §-4
ABORt Subsystem, 8-47
AMPLitude Subsystem, 8-16
APERture Subsystem, 8-39
BIAS Subsystem, 8-19
*CLS, 8-82
COMParator Subsystem, 8-65
CdRRection Subsystem, 8-51
CURRent Subsystem, 815
DISPlay Subsystem, 8-10
Error , B-1
*ESE, §-83
FETCh? Subsystem, 8-45
FORMat Subsystem, 8-48
FREQuency Subsystem, 8-13
FUECtion Subsystem, §8-23
Header, 8-5
IEITiate Subsystem, 8-43
LIST Subsystem, 8-31
Mass MEMory Subsystem, 8-76
MEMory Subsystem, $-49
*0PC, 8-88
OUTPut Subsystem, 8§17
Reference, 8-1, 8-9
*RST, 8-89
*SRE, 8-85
STATus Subsystem, 8-78
Structure, 8-2
5YSTem:ERRor? Query, 8-77
*TRG, 8-90
TRIGger Subsystem, 8-40
VOLTage Subsystem, 8-14
*WAL, 8-88
Command Error (CME) Bit, 7-29
Comment Field, 2-7
Comment Input, 812
Common Commands, 7-6, 8-82
COMParator Subsystem, §-63
CONTRAST Control Knob, 2-4
Control Setting Examples, 7-31
Correction Data Measurement Complete Bit, 7-25, 8-79, 8-81
Corzection Functions, 6-16
CORRECTION Page, 2-11, 4-18
CORRection Subsystem, 8-51
Cp. See Parallel/Series Circuit Mode
Cs. See Parallel/Series Circnit Mode
CURRent Subsystem, 815
CURSOR Keys, 2-3, 2-16

Index-2



D  Data Buffer, 8-49
i Memory, 7-16
c Data Output Format, 8-48
Data Transfer, 7-7
Examples, 7-36
Rate, 7-19
DC Bias, 3-14, 8-17, 9-24, 9-28
Command, 8-17, §-19
Key, 2-3
DC Bias Level Accuracy Test, 10-9
DCL (Device Clear), 7-4
DEV A Field. See Deviation, DEV A Field
{DEV) B Field. See Deviation, (DEV) B Field
Deviation, 4-12
DEV A Field, 413
(DEV) B Field, 4-14
REF A Field, 4-13
(REF) B Field, 413
Reference value, 4-12
DEVICE CLEAR {(SDC or DCL), 7-4
Device Dependent Messages, 7-6
Device-Specific Error |, B-1
Device Specific Error (DDE) Bit, 7-29
Display Area Definition, 2-7
(DISPLAY FORMAT } Menu, 3-1
Display Pages, 2.9
DISPlay Subsystem, 8-10

E  Electromagnetic Compatibility, 1-5
ENTRY Keys, 2-3
Equivalent Circuit. See Parallel/Series Cireuit Mode
Error
Handling, B-2
Messages, B-1
*ESE Command, 8-83
*ESR? Query, §8-84
Exclusive Remedies, ix
Execution Error, B-i
Execution Error (EXE) Bit, 7-2¢
External Memory Card, 8-76
EXT TRIGGER Connector, 2-5

F  FETCh? Subsystem, 8-45
FORMat Subsystem, 8-48
Four-Terminal Pair Measurement, 6-9
FRAME Terminal, 2-4
FREQuency Subsystem, 8-13
Front Panel, 2-2
FUNCtion Subsystem, 8-23
¥use Selection, 1-4
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G General Infomation, §-1
Group Execute Trigger (GET), 7-5
GTL, 7-4

H handle , 1-8
HANDLER I/F (#201]/(#202) Field, 5-8
Handler I/F Test, 5-14
Handler Interface Function Test
Option 201, 10-26
Option 202, 16-30
Header, 8-5
Hewlett-Packard Interface Bus (Hp-1B), 7-1
. How To Use This Manual, v
HP-1B
Addressing, 7-4
Bus Capability, 7-4
Command. See Command
Common Commands, 82, 8-82
Connection, 7-1
Connector Signal/Pin, 7-2
FErrors, B-1
Interconnect Cables, 7-2
Interface Capability, 7-3
Interface Connector, 2-5
Status Indicator, 2-3
Typical Interconnection, 7-3
HP-IB ADDRESS Field, 5-8
HP-IB Interface Test, 10-21

i IDLE state, 7-12

#IDE? Query, 8-87

IEEE
488.2 Common Commands, 7-6, 8-82
754 Floating Point Format, 7-10
standard 488.1-1987, 7-1
standard 488-1078, 7-1
standard 488.2-1987, 8-2

IFC, 74

Impedance Measurement Accuracy Test, 10-12

Incoming inspection , 1-1

INFINITY, 2-8

Initial Settings, C-1

INITiate Subsystem, 843

Input Line Area, 2-8

installation , 1-]

INT DC BIAS MONITOR BNC Connector, 2-5

Integration Time, 8-39

Interface Connectors, 2-5

Internal Memory (EEPROM), 5-3
HP.IB Command, 8-76

Interpolation, 4-21
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LCD Display Test, 5-14
LCD Pane], 2-2
Key, 2-3
Learn Device Setup Query, 8-91
LED Display Test, 5-14
Level-Monitor Accuracy Test, 13-6
Limitation of Warranty, ix
LIMIT TABLE SETUP Page, 2-12
LINE Fuse Holder, 2-6
LINE Input Recepiacle, 2-6
LINE On/Of Switch, 2.2
Line Voltage, 1-4
Line Voltage and Fuse Selection, 1-4
LINE VOLTAGE SELECTOR, 2-6
Liquid Crystal Display, 2-2
Area Definition, 2-7
LIST Subsystem, 8-31
LIST SWEEP DISPLAY Page, 2-11, 3-32
List Sweep Measurement Complete Bit, 7-25, 8-79, 8-81
List Sweep Measurement Function, 8-31
LIST SWEEP SETUP Page, 2-12, 4-48
Load Function
(BIN COUNT DISPLAY Page), 3-30
- (BIN No. DISPLAY Page), 3-25
(CATALOG Page), 5-3
(LIMIT TABLE SETUP Page), 4-46
(LIST SWEEP DISPLAY Page), 3-35°
(LIST SWEEP SETUP Page), 4-54
(MEAS DISPLAY Page), 3-18
(MEAS SETUP Page), 4-14
Load Function Test, 10-20
LOCAL, 74
LOCAL LOCKOUT (LLO), 7-5
Ly. See Parallel/Series Circuit Mode
*LENT Query, 8-91
L;. See Parallel/Series Circuit Mode

Manual Changes, A-1
Manual Printing History, iii
Mass MEMory Subsystem, 8-76
MAV (Message Available) Bit, 7-21
MEAS DISPLAY Page, 2-11, 3-1
Meny, 4-1
MEAS SETUP Page, 2-11, 41
Measurement
Functions, 8-23
Procedure, 6-1
Measurement Accuracy
Absclute, 9-5
Relative, 9-7
Measurement Complete Bit, 7-25, 8-78, 8-81
MEASUREMENT state, 7-15
Measuring Bit, 7-24, 8-80
Measuring Correction Data Bit, 7-24, 8-80
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Media Monitor Area, 5-3
Media Type, 5-3
Memory
LOAD. See Load
FURGE. See Purge
STORE. See Store
Memory Card, 5-3
Memory Card R/W Test, 5-13
MEMORY Cazd Siot, 2-3
MEMory Subsystern, 8-49
MENTU Keys, 2-2, 2-9
MSS (Master Summary) Bit, 7-21
Multipie Command Rules, 8-3

N Notation Conventions, &-1
NR1 Format, 8-6
NRZ Format, 8-6
NR3 Format, 8-5
Numeric Data, 83

(9] *0PC Command, 8-88
OPEN/SHORT/LOAD Correction, 8-51
Operation Complete Command, 8-88
Operation Complete {OPC) Bit, 7-29
Operation Environment, 1-5
Operation Errers, B-1
Operation Status Registers Group, 7-23, 8-78
Operation Status Summary Bit, 7-26
Option, 9-18
Option 001 Power Amp/DC Bias, 9-18
Option 201 Handler Interface, 5-8
Option 202 Handler Interface, 5-8
Option 301 Scanner Interface, 5-9
OPTion Identification Query, 8-92
*0PT? Query, 8-02
Oscilator

Level, 3-12
Oscillator

Automatic Level Control(arc), 4-6
OUTPut Subsystem, 8-17

P Parallel/Series Circuit Mode, 6-5

Parameters, 8-5

Performance Test Record, 10-2, 10-37

Performance Tests, 10-1

Power Cable, 1-2

Power On (PON) Bit, 7-29

Power Requirements, i-2

Print Qut
{BIN COUNT DISPLAY Page), 3-31
(BIN No. DISPLAY Page), 3-26
(CATALOG Page), 5-4
(CORRECTION Page), 4-33
(LIMIT TABLE SETUP Page), 447
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{(LIST SWEEP DISPLAY Page), 3-36

(LIST SWEEP SETUP Page), 4-55

(MEAS DISPLAY Page), 3-20°

(MEAS SETUP Page), 4-16

(SYSTEM CONFIG Page), 5-10
Program Message Terminators, 8-8
Purge

(CATALOG Page), 5-4

Query
*ESR?, 8-84
*IDN7, 8-87
*LRN7, 8-01
*0PT?, 8-02
*STR?, 8-86
*1ST?, 8-89
Query Error , B-1
Query Error {QYE) Bit, 7-29

rack , 1-6
Rear Panel, 2-4
REF A Field. See Deviation, REF A Field
(REF) B Field. See Deviation, (REF) B Field
Reference valpe. See Deviation, Reference value
REMOTE, 7-5
Remote Control, 7-1
Reset
Command, 8-89
Response Message Terminators, &8
Rp. See Parallel/Series Circuit Mode
RQS (Request Service) Bit, 7-5, 7-21
Rs. See Parallel/Series Circuit Mode
*RST Command, 88%

Safety
Summary, iv
Symbols, v
Sample Programs, 7-31
SCANNER I/F (#301) Field, 5-9
Scanner [/F EEPROM R/W Test, 5-15
Scanner I/F I/0 Test, 5-16
Scanner Interface Function Test, 10-33
SCPI
Basic Rules, 8-3
SCPI Command. See Standard Commands for Programmable Instruments
{SCPI)
SDC (Selected Device Clear), 7-4
SELF TEST Page, 2-12, 5-11
Self-test Query, 8-89
Sequential mode, 4-37
Serial Number, -1
~ Serial Polling, 7-5
Series Circuit Mode. See Parallel /Series Circuit Mode
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Service Request Enable Command, 885
SERVICE REQUEST (SRQ), 7-5
SET LOCAL, 7-4
Softkey Area, 2-8
Softkey Label, 2-8
SOFTKEYs, 2-2
Specifications, §-2
SPOLL, 7-5
*SRE Command, 8-85
Standard Commands for Programmable Instrurents (scp1), 7-8, 8-2
Standard Event Status Enable Command, 8-83
Standard Event Status Register, 7-27
Standard Event Status Register Sumamary Bit, 7-21
Standard Operation Status Condition Register, 7-24
Standard Operation Status Event Enable Register, 7-26
Standard Operation Status Event Register, 7-25
Status Byte, 7-20
Status Indicator, 2-3
STATus Subsystem, 878
*STBY Query, 8-86
Store Function
(BIN COUNT DISPLAY Page), 3-30
(BIN No. DISPLAY Page), 3-25
(CATALOG Page}, 5-3
(LIMIT TABLE SETUP Page), 4-46
(LIST SWEEP DISPLAY Page), 3-35
{LIST SWEEP SETUP Page), 4-54
(MEAS DISPLAY Page), 3-18
(MEAS SETUP Page), 4-14
Store Function Test, 10-20
String Data, 8-5
Suffix
Multiplier, 8-6
Units, 8-8
Summary of Pages, 2-11
Supplying DC Power to the Simulator, 10-38
Sweeping Bit, 7-24, 8-80
SYS MENU Field, 2-7. See also System Menu
SYSTEM CONFIG Page, 2-12, 5-5
SYSTem:ERRoxr? Query, 8-77
Systermn Memory, C-1
Systern Menu, 3-18
(BIN COUNT DISPLAY Page), 3-30
(BIN No. DISPLAY Page), 3-25
(CATALOG Page), 5-3
(CORRECTION Page), 4-32
(LIMIT TABLE SETUP Page), 4-45
(LIST SWEEP DISPLAY Page), 3-35
(LIST SWEEP SETUP Page), 4-54
{(MEAS DISPLAY Page), 3-18
{MEAS SETUP Page), 4-14
(SYSTEM CONFIG Page), 5-10
System Menu Field. See SYS MENTU Field
System Message Area, 2-8
System Messages, B-11
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System Reset, 10-4. See also Reset, Function

TALK ONLY Field, 5-8
Terminators, 8-8
test and Measurement System Language {TMSL) Command. See Standard
Commands for Programmable Instruments {(SCPI)
Test Equipment, 10-1
Test Frequency Accuracy Test, 10-5
Test Signal Level Accuracy Test, 10-6
TMSL Command. See Standard Commands for Programmable Instruments
{(SCPI)
Tolerance mode, 4-37
*TRG Command, & 90
Trigger
Command, 8-90
System, 7-12
TRIGGER, 7-5
Key, 2-3
TRIGger Subsystemn, 8-40
*T8T? Query, 8-89
Typeface Conventions, vii

UNBAL, 2-8
UNKNOWN Terminals, 2-4
UNLOCK Button, 2-3

ventilation requirernent, 1-8
VOLTage Subsystem, 8-14

#*¥AI Command, 8-88
WAITING FOR TRIGGER state, 7-13
Warning
Messages, B-1, B-11
Warranty, viii
White Space, 8-7
Write Protection, E-1
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SECTION 1

GENERAL INFORMATION

INTRODUCTION This operation note provides the information necessary to use the
HP 4284A Precision LCR Meter Option 201 Handler Interface.
Refer to the HP 4284A Operation Manual for specific HP 4284A
operating procedures.

DESCRIPTION The HP 4284A Option 201 is a Handler Interface which outputs
signals to indicate measurement completed, bin sorting judg-
ments of the comparator function, and Go/No-Go judgments of
the list sweep comparator function. The Option 201 Handler
interface also has an input for an external trigger signal and a
keylock signal. Using these signals, the HP 4284A can easily be
combined with a component handler and a system controller to
fully automate component testing, sorting, and quality control
data processing to increase production efficiency.

SPECIFICATIONS Table 1-1 lists the HP 4284A Option 201 Handler interface specifi-
cations only. All other specifications are the same as those for &
standard HP 4284A.
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Table 1-1. Specifications

Qutput signal: Negative true, open collector, oplo-isotated.
Decision Qutput:
Comparaior Function: Bin number, out of bins, and rejection status.
List Sweep Comparator Function:
INJOUT at each sweep point and pass/faii for the
result of sequential comparisons.

index: Analog measurement complete.

Measurement Compiete: Full measurement complete.

Alarm Notification that a momentary power failure was detected.
Input Signal: Opto-isolated.

Keylock: Front panei keyboard lockout

External Trigger: Puise width > 1 us
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SECTION 2
OPERATION

INTRODUCTION  This section provides information, including a description of the
interface signal lines and their electrical characteristics, necessary
to use the Option 201 Handler Interface.

SIGNAL LINE

DEFINITION The handler Interface uses three types of signals: comparison
output, control input, and controf output. The signal lines for the
Comparator Function and the List Sweep Comparator Function
are defined differently for comparison output signals and control
input signals. The following are signai definitions of the handler
interface when used with the Comparator Function and the List
Sweep Comparator Function.

Signal Line Used
for Comparator
Function The signal definitions for the Cormnparator Function are as foliows.

¢ Comparison Qutput Signals:

/BIN1 - /BINS, JAUX_BIN, /OUT_OF_BINS, [PHI (primary
parameter high reject signal), /PLO {primary parameter low
reject signal), /SREJ (secondary parameter reject signal), /
UNBAL (bridge unbalanced signal). See Figure 2-1.

¢ Control Output Signals:
ANDEX (analecg measurement completed signal), fEOM (End
Of Measure and comparison data valid signal) and JALARM
(instrument failure signal).

e Control Input Signal:

[EXT_TRIG (Externai trigger signal) and /KEY_LOCK (key
entry disable signal)

The contact assignments and a brief description of each are given
in Table 2-1 and Figure 2-2. The timing diagram is shown in
Figure 2.3.

NOTE

The / (back slash) in the signal name means that the signal
is asserted when LOW,
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Table 2-1. Contact Assignments for Comparator Function {sheet 1 of 2)

Pin No. Signat Name Description
1 /BIN1 Sorting judgments.

2 [BINZ All /BIN_ signal outputs are

3 JBIN3 open collecior.

4 [BIN4

5 [BINS

6 /BING

7 [BINT

& JBING

9 /BING

10 {OUT_OF _BINS

11 JAUX_BIN

12 [EXT_TRIG External Trigger:

13 [EXT_TRIG HP 4284A is triggered on the rising edge of a
puise applied to this pin when the trigger mode is
set to EXT_TRIG.

14 EXT.DCV2 External DC voltage 2:

15 EXT.DCV2 DC voltage supply pins for DC Isolated inputs {/
EXT_TRIG, /KEY_LOCK) and DC Isolated out-
puts (JALARM, /INDEX, /EOM). Setling of inierna!
jumpers must be changed when using an internal
voltage supply.

i6 +5V internal voltage supply {max. 0.5A).

17 +5V Exceeding 0.5A will cause the fuse to blow on

18 +5V the handler interface beard, and the internal
voltage will no tonger be output (refer to the pink
page at the front of this manuali).

19 JPHIi Primary Parameter High Reject:

The measurement value is greater than the high
limit vaiue of BIN1 - BIN9. (See Figure 2-1)

20 /PLO Primary Parameter Low Reject:

The measurement value is less than the low limit
value of BiN1 - BIN9. (See Figure 2-1)
21 JSREJ Secondary Parameter Reject:
The measurement value is not within the range of
the secondary parameter fimit. (See Figure 2-1)
22 NC No Connection
23 NC No Connection
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Table 2-1. Contact Assignments for Comparator Function (sheet 2 of 2}

Pin No. Signal Name Description

24 JUNBAL Unbalance:
The bridge is unbalanced.

25 JKEYLOCK When this line is asserted, all of the HP 42B4A’s
front panel key functions are disabled.

25 NC No Connection

27 EXT.DCV1 External DC Voliage 1:

28 EXT.DCVY DC voltage supply pins for BC isolated open

collector ouiputs, /BINT - /BIN9, JAUX_BIN,
/OUT _OF BINS, /PHI, /PLO, /SREJ,  JUNBAL.
The setting of internal jumpers must be changed
when using the internal voitage supply.

28 JALARM /ALARM is asserted when a POWER FAILURE
' occurs.
30 J/INDEX ANDEX signat is asserted when an analog mea-

surement is complete and the HP 4284A is ready
for the next DUT to be connected to the UN-
KNOWN terminais. The measurement data,
however, is not valid until JEOM is asserted. (See
Figure 2-3).

31 JEOM End Of Measurement: '
This signal is asserted when the measurement
gata and comparison results are vaiid. (See

Figure 2-3)
32 COoM2 Common for EXT.DCV2
33 COM2
34 COM1 Common for EXT.DCV1
35 COmM1
36 COM1
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Primary

parameier PHI {OUT_OF BINS)
ol

BIN
BIN
BIN

BIN
SREJ BTN

(AUX_BIN) BIN
BIN
BIN
BIN

SREJ

{(AUX_BIN)

OO |1 AW =

FDL*() (QUT_OF BINS)

B R =
Secondary parameter

Figure 2-1. /PHI, /PLO, /SREJ Signal's Area Exampie
{ For The Comparator Function )

/UNBAL
/KEY LOCK

N.C
}Exr‘ocvp

il 7ALARM
TRIG 7 INDEX
/EOM

EXT

JEXT.DCV2 {

+5V {

Signal information used for
the list sweep comparator
function is different from
that used for the compara-
tor function.

Figure 2-2, Pin Assignment For Handler Interface Connector
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T2 T3

JEXT_TRIG L
ANDEX i \ - \
/EOM | L

Data Previous Data Val 'd' X Data Valid
. a measurament a measurement
Measurement m W
Timing
Delay w
Time f 1 Dis piay
Measurement “OMParson L
Time Time
Time Minimum Value Maximum Value
T1 Trigger Pulse Width 1us -
T2 Measurement Siart
Delay Time 200 us Display Time *+200 us
T3 Trigger Wait Time
After JEOM Qutput 0 us o

' Refer to the HP 4284A Operation Manual.

%

Typical comparison time is approximately 1 ms.

3 Typical dtsptay time for each display format is as follows,
MEAS DISPLAY page approx. 8 ms
BIN No.DISPLAY page apporx. 5 ms
BIN COUNT DISPLAY page  approx. 0.5 ms

Figure 2-3. Timing Diagram
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Signal Line

Used for List Sweep
Cemparator
Function

26 OPERATION

Signal definition used for the list sweep comparator function is
different from that used for the comparator function. Signal defi-
nition used for the list sweep comparator function is as follows.

s Comparison Output Signals:

/BIN1 - /BIN9 and /OUT_OF BINS indicate IN/OUT judg-
ments for each sweep point {refer fo Figure 2-4). JAUX_BIN
indicates pass/fail judgment (one or more failed judgments
of Steps 1 to 10 ocecurred during g single sweep).

These signals are output when the sweep measurement is
completed.

Control Output Signais:

- /INDEX (analog measurement completed signal) and /EOM

{end of measurement signal). The timing when /INDEX and
/EOM are asseried is as follows: (different from that used for
the comparator function).

¢ In the SEQ sweep mode:
/INDEX is asserted when the last step of an analog mea-
surement of a sweep measurement is completed. /EOM
is asserted when all of the comparison resulis are valid
after a sweep measurement.

e In the STEP sweep mode:
/INDEX is asserted after each step of analog measurement
in a sweep measurement is completed. /EOM is asserted
after each step measurement, including comparison time,
is completed.

The contact assignments and a brief description of signals used
for the list sweep function are given in Table 2-2 and Figure 2.2
{pin assignments for the list sweep comparator function are the
same as for the comparator function). The timing diagram is

shown in Figure 2.5.
NOTE

The / {back slashj in the signal name means that the signal
is asserted when LOW.



Table 2-2. Contact Assignments for List Sweep Comparator Function

Pin No.| Signal Name Description

JBIN1 Failed (out of iimit) at sweep Point 1
/BIN2 Failed (out of limit) at sweep Point 2
/BIN3 Failed {out of limit} at sweep Point 3
JBING Faited (out of limit} at sweep Point 4
JBINS Failed (out of limit} at sweep Point 5
[BING Failed (out of limit) at sweep Point 6
JBINT Failed (out of limit) at sweep Point 7
/BING Failed (out of iimit) at sweep Point 8
/BING Failed {out of iimit) at sweep Point 9
JOUT_OF_BINS| Failed (out of limit) at sweep Point 10

"O"(OOG*JO’)U'!J-\-(QI\)—L

-
—

[AUX_BIN JAUX_BIN is asserted when one or more fail judgments
of Steps 1 o 10 cccur in g single sweep.

19-21 7 NU. Not Used (Off state, HIGH level)

30 [INDEX in the SEQ sweep mode:

JINDEX is asserted when an analog measurgment of the
last sweep step is compileted, and the HF 4284A is ready
for the next DUT 1o be connected to the UNKNOWN
ferminals. The measurement data, however, is not valid
until JEOM is asserted. (See Figure 2-5.)

in the STEP sweep mode:

INDEX is asserted when each analog measurement is
compiete and the HP 4284A is ready for the next sweep
siep. The measurement data, however, is not valid until
JEOM is asserted. (See Figure 2-5.)

31 JEOM End Cf Measurement:

in the SEQ sweep mode:

[EOM is asserted when the measurement data and com-
parison resuits are valid aifter the last step measurement
is completed. (See Figure 2.5.)

In the STEP sweep mode:

J/EOM is asserted when each step measurement, includ-
ing the comparison times, is completed and the mea-
surement data is valid. The comparison resuits are valid
after the /EOM signal of the last sweep point is asserted.
(See Figure 2-5.) )

12 - 18,
22 - 29, ~ | Same as the assignments for the comparator function
32 - 36 (Refer to Table 2-1}.
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Figure 2-4, Signal Area Example
( For The List Sweep Comparator Function )
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SEQ Sweep Mode:

T3

T2
Al g#g ¥
EXT_TRIG L/

INDEX g \ /
fEOM zg \___)

Data  Previous Sweep's Data Valid : X . Data valid
Timing : : TN A TN
_ Comparison and
Setting  Delay 3 Display Time
Time Time Measurement
Time

STEP‘svﬂeep Mode:

13

EXT_TRIG U \__/ : U

/INDEX ____J————\_______/”—\_____j———\___
/EOM Z \____/ \—ll

N

Data | Previous Sweep's Data Vatd X Data Valid

' a sweep
Measurement : : : A
Timing )
Settling Compatison and
Time D@y 1 Display Time
1ime  Measurement
Time

NOTE

Setting Time includs Correction Data Switching Time. Comparison and Display
Time is approx. 4.5 ms. Refer to Figure 2-3 for information of T1, T2, T3.

Figure 2-5. Timing Diagram
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ELECTRICAL

CHARACTERISTICS As mentioned in the previous paragraph, the meaning of some of

DE Isolated Outputs
(Opta-coupled)

the signals is different for the the comparator function and the
list sweep comparator function. However, the electrical charac-
teristics of these signals are identical for the two operations. The
following descriptions apply to both the comparator function and
the list sweep comparator function.

Each DC output (pins 1 through 11, pins 19 through 24, pins 29
through 31) is isolated using an open collector output optocou-
pter. The output voltage of each line is set by a pufl-up resistor
on the handler interface board. The pull-up resistors can be
connected to the internally supplied voltages (+5 V and +12 V), or
to an externaily applied voltage (EXT.DCV.1: +5V fo +24 V,
EXT.DCV.2: +5 V to +15 V) by setting jumpers (refer to page 2-15,
SETTING UP THE HANDLER INTERFACE BOARD).

The electrical characteristics of the DC isolated outputs are di-
vided into two types, (See Table 2-3).

Since the power source for the Comparison Qutput and Control
Output signals are different, two circuit commons (COM1, COM2)
are made available.

Table 2-3. DC isolated Qutput Electrical Characteristics

Voitage Output Maximum
Output Signals Rating Current Circuit Common
Low High
Comparison Signais
/BINT - /BINS internal pull-up
JAUX_BIN 05V +5 V. 6 mA voltage: HP 4284A
fOUT_OF_BINS +24 V circuit common
/PHI
/PLO External voltage
/UNBAL {(EXT.DCV.1): COM!1
Control Signals Internal pull-up
/INDEX voltage: HP 4284A
fEOM 05V +5 V- 5 mA cirguit common
JALARM +15V
External voltage
(EXT.DCV.2): COMZ

2-10 OPERATION

A simpiified diagram of the output signals is shown in Figure 2-6
(Comparison Signals) and Figure 2.7 (Control Signals).




HANDLER INTERFACE BOARD HANDLER
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Figure 2-6. Simplified Diagram of The Comparison Output Signals
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HANDLER INTERFACE BOARD

HANDLER
| NTERFACE
CONNECTOR
7~
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oilo | @
NN W

— ‘ > >—221 4 7ALARM
[<Ze)
3Q
— > > {< 7INDEX
€Z
vrerand P

2Ll 7EoM

N
—

*
e
N

>S5 comz

CIRCULT COMMON
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Figure 2-7. Simplified Diagram of The Control Output Signals

DC isolated input
{Optocoupled)
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The electrical characteristics of the DC isolated input are divided
into two types.

1. [EXT_TRIG

The /EXT_TRIG signal {pins 12 and 13) is connected to the
cathode of the LED in an optocoupler. The MP 4284A is triggered
on the rising edge of the /EXT_TRIG pulse. The anode of the
LED can be powered from the internal 5 V and 12 V supplies, or
by an external voltage source (EXT.DCV2).

NOTE

To limit the trigger current, jumper J8 must be selected
considering the optocoupler anode voltage being used. See
page 2-15, SETTING UP THE HANDLER INTERFACE
BOARD.



2. [KEY_LOCK

The /KEY_LOCK signal (pin 25) is connected to the cathode of
the LED in an optocoupler. All of the HP 4284A’s front panel
keys are disabled when the /KEY_ LOCK signal is asserted. The
LED’s anode can be connected to the internal 5V or 12V supplies,
or can be connected to an external volitage source (EXT.DCV2),
which is connected to pin 15 or 16 on the handler interface
connector.

The OFF state voltage (high level) of the /KEY_ILOCK (pin 25) and
{EXT_TRIG {pins 12, 13) signals depends on the pull-up voltage
selected using jumper J4. '

A diagram for the input signals is shown in Figure 2.8.

The electrical characteristics of the signals are listed in Table 2-4.

HANDLER INTERFACE
CONNECTOR HANDLER INTERFACE BOARD
) - -
+H2V +5V
ExT.oeva 14 ., % +
4 15 NN 1
ETETS Ja
219
|
96 3en
/EXT_TRIG 12 ¢ l ad Kid pryyrn
- > 13 T ke
| LT
| -
/KEY_LOCKI |25 . 7'??.“
rara A b *
' v
< |
* Factory shipped jumper setting
NOTE
If the internal pull-up voltage is selected, COM2 circuit common must be connect-
ed to the HP 4284A’s circuit common by setting jumper J5 to right position.

Figure 2-8. Handler Interface Input Signal Diagram

OPERATION 2413



Table 2-4. Typical Electrical Characteristics

Signal input Vd!tage Input Current (Low) Circuit Common
Pull-up Voltage

LOW | HIGH +5V +12V +15V

internal Pull-up
Voltage: HP 4284A
circuit common
JEXT_TRIG 1Y | 5V-18V j11.1mA  10.5mA | 13.5mA
External Puli-up
Voliage: COM2

Internal Pull-up
Voltage: HP 4284A
circuit common
/KEY _LOCK | €1V {BV~15V | 5.2mA | 14.5mA | 18.5mA
External Pull-up
Voltage: COM2

I

SETTING UP

THE HANDLER

INTERFACE Jurnpers on the Handler Interface board must be set to select the
BOARD signal outputs {Open. collector, Internal voliage outputs, or Exter-

nal voltage outputs). A description of each of the five jumpers (J2
- J8), is given in Table 2-5, and their locations are shown in Figure
2-9.
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Table 2-5. Internal Jumper Settings

Jumper Description Signals
No. | Position
J2 i Upper(N} | DC Isclated ‘outputs are isolated.
Lower ] DC Isolated cutputs are not isoiated. /BINT ~ /BIN9
COM1 is connected to the 4284A circuit common, JAUX_BIN
JOUT_OF_BINS
J3 | Right(N) | The open collector outputs are pulled up to JPHI ~ JUNBAL
the /EXT.DCV1(5V~-24V).
Center | The open collector putputs are puiled up to
the internal 12V,
Left The open collector outputs are pulied up to
the internal 5V.
J4 | Righi(N) | The open collector outputs are pulled up to
the EXT.DCV2(5V~15V). JINDEX
[EOM
Center | The open coliector outpuls are pulled up o JALARM
- the internal +12V. JEXT_TRIG
JKEY_LOCK
Left The open collector outputs are puited up to
the internal +5V.
J5 | Upper(N) | DC Isolated oulpuls are isolated.
Lower | DC isolated oulputs are not isoialed.
COM2 is connected to 4284A circuit common.
J6 | Right{N) 1 Trigger current fimiting resister is 1k,
This position should be set when EXT.DCV2 is JEXT _TRIG
between 8V to 15V or J4 is set to the center position.
Center | Trigger current fimiting resister is 5110, .
This position should be set when EXT.DCV2 is
between 6V to 8V,
Left Trigger current limiting resister is 3164.
This position should be set when EXT.DCVZ is
between 5V to 6V or J4 is set to left position.

When shipped from the factory, each jumper is set to the (N) position {marked
"N" on the handler interface board).

OPERATION
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NOTE

When the internal 5V (pin 16-18) of the handler interface
cohnector is used by the handler, either jumper J2 or J5
must be set to lower position, and either COM1 or COM2
must be used as the +5 V common.

Figure 2-8. Jumper Locations

Procedure To set up the jumpers and pull-up resistors, perform the following
steps.

1. Disconnect the power cable from the HP 4284A and aliow
enough time (a few minutes), for the internal capaciors to
discharge.

WARNING

DANGEROUS ENERGY/VOLTAGE EXISTS WHEN THE
HP 4284A IS IN OPERATION AND JUST AFTER IT IS
POWERED DOWN. ALLOW A FEW MINUTES FOR THE
INTERNAL CAPACITORS TO DISCHARGE.
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2. Disconnect the two rear feet which lock the top cover and
rear panel together.

3. Fully loosen the top cover retaining screws located on the
rear of the top cover.

4. Slide the top cover towards the rear and lift it off. The top
shield plate will be visible.

5. Remove the top shield plate to expose the PC boards.
6. Disconnect the ftat cable connected to the handler interface
board.
NOTE
The handler interface board has the red and orange extrac-

tors. See Figure 2-10.

7. Reinstall the handler interface board.
—
% E © © Ji
e |
| | I I E IR D‘T- o

: T ’ foie] ]
i I
Front 1 [ i1 J Rear |

[ ° |

Handler I/F board

Figure 2-10. Handier Interface Board Locations
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8. Use the following flow chart to set the jumpers for the com-
parison output signais.

START

J

The pull-up voltage for the output signals:

{1) Use the internal voltage

@)
(2) Use the external voltage

.

Pull-Up Voltage:

. 2
Pull-Up Resistors:

{1} Use +5V

{1) Mount on the handier IJF
{2) Use +12V

board
{2) Mount on the handier

(1) 2) m )
Setting 1 Setting 2 Setting 3 Setting 4
9. Install jumpers according to Table 2-6, (See Figure 2-11).
10. Mount the pull-up resistors for the comparison ouiput sig-
nals when pull-up resistors are called for in Table 2-6.
Table 2-6. Jumper Setting (1)
Setting Jumper Setting Circuit Pull-up Pull-up
Number J2 J3 Common resistar voltage
1 Lower Left 4284A's COM Regquired internal+5V
2 lL.ower | Center 4284A's COM Required internal+12V
3 Upper(N) | Right(N comt Required EXT.DCV.1
pper(N)| Right(N) q GV-2av)
4 Upper{N) - COoM1 Not required -
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NOTE
Use the following equation to determine the value of the

pull-up resistors.

RIKQJ= —-»----VZ{V}

Whers, _
Vp: Pull-up voltage
R:  Pull-up resistor

The typical puil-up resistor vaiues are:

Pull-Up Voltage Pull-Up Resistor . 'HP Part Number
5V , 1,78k PN 07570278

12 v 8.16kQ2 PN 0698-3154

24 v 8.25kQ PN 0757.0441

Figure 2-11. How to Set Up the Handler Interface Board (1)

11. Follow the flow chart in step 8 to set up the jumpers for the
control output signals.
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12. Set the jumpers in accordance to Table 2-7, (See Figure 2-

12).

Table 2-7. Jumper Settings (2)

Setting Jumper Setting Circuit Pult-up Pull-up
Number J4 ~J5 Common resistor voltage
1 Left Lower 4284A's COM Required Internal+5v
2 Center | Lower 4284A's COM Regquired Internal+12V
3 Right(N) | Upper(N COM2 Required EXT.DCV.2
ght(N) { Upper(N) q EV-15V)
4 -1 Upper(N} CcCom2 Net required -

' When input signals are used, J4 is set to the Right(N) position, (a pull-up
resistor is not required).

13. Mount the puli-up resistors for the control ocutput signals
when pull-up resistors are cailed out in Table 2.7.

NOTE
Use the following eguation to determine the pull-up resistor
vaiues.
Vplv]
RkQ=
[k 25

Where,
Vp: Pull-up voltage
R: Pull-up resistor

The typical pull-up resistor values are:

Puil-Up Voltage Pull-Up Resistor HP Part Number

5V 1.78kQ2 PN 0757-0278
9V 3.16kQ2 PN 0757-0279
2V 4.22kQ PN 0698-3154
15V 5.11kQ PN 0757-0438
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Figure 2-12. How to Set Up the Handler Interface Board (2)

14. Install the jumpers for the input signals according to Table 2-
8 (See Figure 2-13).

NOTE
The drive voltage of the input signals uses the pull-up volt-

age for the control signals.

Table 2-8. Jumper Settings (3)

Drive Voltage Junmper Setting Circuit
J6 Commeon
internal +5V Left 4284A's circuit common
internal +12v Right{N) 4284A’s circuit common
EXT.DCV.2 (5-6V) Left COoM2
EXT.DCV.2 (6-9V) Ceniter coM2
EXT.DCV.2 (9-15V) Right(N) com2
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Figure 2-13. How 1o Set Up the Handier Interface Board (3}

15. Repiace the handier interface board, top shield plate, rear

feet, and top cover.
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OPERATION To use the handier interface, after setting up the handler interface
board, setup the limit iable for using the comparator function or
the list sweep setup iable for using the list sweep comparator
function. Then set the handier interface to be enable to
output/input the signals. The following procedures are for using
the handier inferface with the comparaior function or the list
sweep comparator function.

Setting Procedure

For Comparator

Function ' The following operation procedures are for using the handler
interface with the comparator function.

1. Press the MEAS SETUP MENU key, and the “LIMIT TABLE’
softkey. The LIMIT TABLE SETUP page is displayed.

2. Setup a limit table for bin soriing (refer {o the HP 4284A
Operation Manual for details).

3. Use the CURSOR arrow keys to move the cursor to the
COMP field. The following softkeys will be displayed in the
softkey label area.

® ‘°N7
* ‘OFF

4. Press the ‘ON’ softkey. The comparator function is enabled.

5. Press the CATALOG/SYSTEM MENU key, and the ‘SYSTEM
CONFIG” softkey. The SYSTEM CONFIG page is displayed.

5. Use the CURSOR arrow keys to move the cursor to the
HANDLER I/F (#201) field. The following softkeys will be
displayed in the softkey labe!l area.

» ‘ON!
o ‘OFF

7. Press the “ON’ softkey. The handler interface can be used to
output/input the signals.

8. Press the DISPLAY FORMAT MENU key. To perform a
measurement, select the ‘MEAS DISP’, ‘BIN No.’, or “BIN
COUNT softkey. -

NOTE

The comparator function ON/OFF can be set on the BIN No.
DISPLAY page.
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Setting procedure
For List Sweep
Comparator

Function " The following operation procedures are for using the handler
interface with the list sweep comparator function,

1.

2-24 OPERATION

Press the MEAS SETUP MENU key, and the ‘LIST SETUP’
softkey. The LIST SWEEP SETUP page will be displayed.

Setup a list table including sweep steps and high/iow limits
for the list sweep measurement {refer {o the HP 4284A Oper-
ation Manual for details).

Press the CATALOG/SYSTEM MENU key, and the ‘SYSTEM
CONFIG® softkey. The SYSTEM CONFIG page will be
displayed. ,

Use the CURSOR arrow keys to move the cursor fo the
HANDLER I/F (#201) field. The following softkeys will be
displayed in the softkey label area.

s ON’
e ‘OFF

Press the *ON’ softkey. Then the handier interface can be
used to output/input the signals.

Press the DISPLAY FORMAT MENU key. To perform list
sweep measurements, select the ‘LIST SWEEP’ sofikey.
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SECTION 1
GENERAL INFORMATION

INTRODUCTION This operation note provides the information necessary to use the
HP 4284A precision LLCR Meter Option 202 Handler interface.
Refer to the HP 4284A Operation Manual for HP 4284A specific
operating procedures.

DESCRIPTION The Option 202 Handler Interface can be configured to physically
and electrically interface the HP 4284A to the following compo-
nent handiers:

Palomar Model M16 Handier
Palomar Model M11 Handler
Q-Corporation RTR2 Handler
tsumeca 83 Handler

EA Mode!l MO15 Handler

* & & 3 »

The HP 4284A Option 202 is a Handler Interface 1o output signals,
including a measurement completed signal, and bin sort judg-
ments of the comparator function, or Go/No-Go judgments of the
list sweep comparator function, and to input external trigger
signal and keylock signal. By using these signals, the HP 4284A
can easily be combined with any of the component handlers
listed above, and a system controller {o fuliy automate LCR com-
ponent testing, sorting, and quality controt data processing to
increase production efficiency.

SPECIFICATIONS Tabie 1-1 lists the HP 4284A Option 202 Handler Interface specifi-

cations only. Other specifications are the same as for a standard
HP 4284A. : .
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Table 1-1. Specifications

Output signal: Opto-isolated and Open collector with internal puli-up resistor (to +

S V), or external pull-up resistor and pull-up supply voltage (+ 24 V,
80 mA maximumy,

Decision Quiput:
Comparator Function: Bin number
List Sweep Comparator Function:

IN/OUT at each sweep point and pass/fail for the
result of sequential comparisons.

EOC: End of conversion A/D output.
BUSY: HP 42844 is busy with conversion or calculation,
Input Signai:. Opto-isolated or TTL.

Opto-isolated input is a current input (5 mA to 60 mA).
TTL input is a schmitt-trigger input (hysteresis = 0.8 V) with an
internal 1 KQ pull-up resistor,

START IN: Input trigger to start a measurement. Minimum required
puise width is > 5 us with W11 installed.
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SECTION 2

OPERATION

INTRODUCTION This section provides information necessary to use the Option
202 Handler Interface, including descripions of the interface
signal lines and their electrical characteristics.

SIGNAL LINE

DEFINITION The handler Interface uses three types of signals, comparison
output, control input and control output. The signal lines for the
Comparator Function ang the List Sweep Comparator Function
are defined differently for cornparison output and control output
signais. The following defines the the signals when the handler
interface Comparaior Function and the List Sweep Comparator
Function are used. :

Signal Line Used

for Comparator .

Function The signal definitions used for the Comparator Function are as
follows.

s Comparison Output Signals:
BINT - BIN10O.  See Figure 2-1,
¢ Controi Input Signal:
START IN ( Triggers the HP 4284A {0 start a measurement.)
¢ Control Cutput Signalis:
EOC:
An opto-isolated signal output by the HP 4284A to tell the
handler when the end of conversion occurs. At the End Of
Conversion the HF 4284A enters the correction, calculation

and comparison phase and the handler is free to position the
next DUT for festing.

BUSY:

An opto-isolated signal output by the HP 4284A telling the
Handler that the HP 4284A is busy performing a measure-
ment, comparison, or calculation.

OPERATION 2-1




NOTE

The assertion level of the following signals is selected by the
jumper settings W3 through W13. Refer to SECTION 3 for
jumper setting details.

The contact assignmenis and a brief description of each signal
used for the comparator function are given in Table 2-1 and Fig-
ure 2-2. The timing diagram is shown in Figure 2-3.

Table 2-1. Pin Assignments For Comparator Function

Pin Signal Name Description
Na.
1 Comimion Isolated Common
2 BINO Bin sorting results Opto-Isolated
3 BIN1 open collector output
4 BINZ
5 BIN3
6 BiN4
7 BING
8 BINS
9 BIN7
10 BINS
11 BIN9
12 + 5V QUT +5 V for external use.
13 System Ground Instrument Logic Ground
14 START IN Trigger input ( Signal from Handler )
15 EOC End of Conversion A/D output
16 BIN1O Bin 10 Sorting result (same as BINO - 9)
17 +5 V ouiput when jumper W1 is installed
18 BUSY BUSY ( conversion, calculation ) output
19 - 36 No Connection
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A

f

Primary | | BIN

parameier

BIN
BIN
BIN
BIN
BIN 10 BTN
BIN
BIN
BIN
BIN

BIN 10

o (O NOOAIWNK O

BIN

—
Secondary parameter

Figure 2-1. BINQ - BIN10 Limit Map
{ For The Comparator Function )

19-~-36
NO CONNECTION

(1) +5V OUT
() SYSTEM GROUND
(1) START IN

(1) NC (+5V WHEN W1 JUMPERED)
() BUSY-

Signal .information used for
the list sweep comparator
function is different from
that .used for the compara-
tor function.

Figure 2-2. Handler interface Connector Pin Assignments

OPERATION 2-3




WB/Z or 3 ¢ f
Wora j*\._/ : : U
START IN T .
WB/13 or /F \ fj
Wor0M2 i._____m! ; 1
! : |
( w3 : !
EOC w4 \ f b /
; ‘ |
k WE é \i f
we /.
BusY ; | ,
w7 / ; ;
I
Data Previous Data Valid X Data Valid
a meaéuremerst 5 a measurement
Measurement : ' :

R
Timing Detay Wﬁrisplaf
Time 1

.2 Time
Measurement Comparisen

Time Time
Time Description Min. Max,
T1 Trigger Pulse Width 5 us or 50 us* -
T2 Measurement Delay Time 200 us Disptay Time *+ 200 us
T3 | Trigger Wait Time : Os —
after EQOC is oulput

' Refer to the HP 4284A Operation Manual.

? Typical comparation time is approximately 1 ms.

* Typical display time for each display format is as follows.
MEAS DISPLAY page approx. 8 ms
BIN No.DISPLAY page apporx. 5 ms
BIN COUNT DISPLAY page  approx. 0.5 ms

Trigger pulse width is selected by installing or leaving open jumper W11 on the
Handier Interface Board.

Figure 2-3. Timing Diagram { For The Comparator Function )
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Signal Line Used

for List Sweep

Comparator :

Function The signal definitions for the list sweep comparator function are
different from the definitions for the comparator function. The
List Sweep Comparator function signal definitions are as follows.

s Comparison Cutput Signals:

BiN1 - BIN1O indicate INJOUT judgments at each sweep
point (refer to Figure 2-4). BINO indicates pass/fail judgment
{one or more fail judgments of Step 1 to Step 10 occurred
during a single sweep).

These signals are outpul when a sweep measurement is
completed.

s Control Ouiput Signals:

EOC (analog measurement completed signal) and BUSY
{end of measurement signal). The liming when EQC and
BUSY are asseried is as follows (different from the timing
used for the comparator function).

¢ In the SEQ sweep mode:
EOC is asserted when last step analog measurement of
the sweep measurement is completed, and BUSY is asser-
ted when the all of comparison results are valid after a
sweep measurement.

¢ In the STEP sweep mode:
EQC is asserted when each step analog measurement of
the sweep measurement is completed, and BUSY is asser-
ted when each step measurement including comparing
time is completed.

The contact assignments and a brief description of signals used
for the list sweep function are given in Table 2-2 and Figure 2-2
(pin assignments for the list sweep comparator function is same
to for the comparator function). The timing diagram is shown in
Figure 2-5,

NOTE
The assertion level of the following signals is selected by the

jumper settings W3 through W13. Refer to SECTION 3 for
jumper setting details.
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Table 2-2. List Sweep Comparator Function Pin Assignments

No.

Pin  isignal Name

Bescription

BINO

Is asserted when one or more fail judgments of Step 1 to
Step 10 occur.

To®wOmNO G b ®

BIN1
BIN2
BIN3
BIN4
BINB
BING
BINY
BINS
BINS

Failed (out of limit) at sweep Point 1
Failed {out of limit) at sweep Point 2
Failed {out of iimit) at sweep Point 3
Failed {out of limit) at sweep Point 4
Failed {out of limit} at sweep Point 5
Failed (out of {imit) at sweep Point ¢
Faited (out of limil) af sweep Point 7
Faited {out of limit) at sweep Point 8
Failed {out of limit) at sweep Point ¢

ey
¢ )]

EOC

in the SEQ sweep mode;

EQC is asserted when a analog measurement of last
sweep step is complete and the HP 4284A is ready for
the next DUT to be connected to the UNKNOWN ter-
minals. The measurement data, however, is not valid
until the BUSY line is asserted. {See Figure 2-5.)

in the STEP sweep mode:

EOC is asserted when each analog measurement is
complete and the HP 4284A is ready for the next sweep
step. The measurement data, however, is not valid until
the BUSY line is asserted. (See Figure 2-5.)

16

BIN10O

Failed (out of limit) at sweep Point 10

18

BUSY

BUSY ( conversion, calculation ) output

in the SEQ sweep mode:

This signal is asserted when the measurement data and
comparison results are valid after the last step measure-
ment is completed. (See Figure 2-5.)

In the STEP sweep mode:

This signal is asserted when each step measurement
including comparison time is completed and the mea-
surement data is valid. The comparison results are valid
after BUSY is asserted after the last sweep point. (See
Figure 2-5.)

12 - 14,
17,

19 - 36

Same assignments as for the comparator function
{refer to Tabie 2.1).
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Figure 2-4. Signal Area Example
( For The List Sweep Comparator Function )
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Measurement : TSN A T
Timin
o Setting Comparisen and ‘
Tame Delay Measurement Dispiay Time
Titne Time
STEP Sweep Mode: - -
RA % #
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Figure 2-5. Timing Diagram for The List Sweep Compara’tor Function
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ELECTRICAL

CHARACTERISTICS As mentioned in a previous paragraph, some of the signal's
represent different information when used for the comparator
function and for the list sweep comparator function. However,
the electrical characteristics of these signals are completely the
same between the two operations. The following description
applies when using both the comparator function and the st
sweep comparator function.

Opto-lsolated Outputs '

' The outpuis from the HP 4284A are Opto-lsolated for added
interfacing flexibility and to increase reliability by reducing noise
pickup. Provisions have been made for mounting pull-up resis-
tors connected to +5V on board for systems using TTL logic
levels, otherwise the supply voltage {24 V maximum ), and the
pull-up resisiors are located in the handier ( the combination of
the puli-up resistor and the pull-up supply voltage used must
result in a current through the opto-isolator of less than 80 mA ).
The opio-isolator common supply path can be connected to or
isolated from the HP 4284A’s system ground with jumper W2.
Installing jumper W2 connects the opto-isolator common to the
HP 4284A’s system ground.

Table 2-3. Electrical DC Characteristics of Opto-isolated Outputs

Output Signals Voitage Output Level Maximum
Current

Low : High

Binning Signhals

BING - BIN10 05V 5-~24V°? 80 mA

Control Signals

EOC <058V 5~24V7? 80 mA

BUSY <05V 524V ? 80 mA

* Depends on the value of pull-up voltage ‘used. The puil-up voltage on the
handier interface board is +5 V, and up to 24 V can be used from an external
source ( from the handier ).
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Figure 2-6. Simplified Binning Output Schematic
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Figure 2-7. Simplified Control Output Schematic
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Opto-Isolated Input

The START IN input trigger signal can be opto-isolated by install-
ing jumpers W9 and W10 while leaving jumper position W8 open.
When this input is used as an opto-isolated input, it is current
driven and requires 5 - 80 mA for proper operation.
level trigger input signals, install jumper WS and ieave jumper

positions WS and W10 open.

Table 2-4. Typical Input Electrical Characteristics

(Opto-isolated)

input Signal Input Electrical Characteristics
input Current Input Voltage
START IN Low High

0 - 250 LA 5-60 mA*®

{input Current= 5 mA)

STARTIN?
(TTL Level)

input Threshold Voitage

lnput Current

Low High

Low

High

o8V 1.6V

0.4 mA

20 uA

! Schmitt-Trigger input, hysteresis = 0.8 V.

* Do not use less than 5 mA, the opto-isolator LED requires a minimum of 5 mA for

proper operation.
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Figure 2-8. Handler Interface Input Schematic
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Setting Procedure
For Comparator
Function
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To use the handier interface, setup the comparator function or the
list sweep comparator function, and set the handler interface to
be enable to output/input signals. The followings are procedure
io use the handler interface with the comparator function or the
list sweep comparator function.

The followings are operation procedure o use the handler inter-
face with the comparater function.

1.

10,

11,

Setup the Handler interface Board consists of installing
jumpers and puil-up resistors as required for the handier.
See SECTION 3, SETTING UP THE HANDLER INTERFACE
BOARD.

. Turn the HP 4284A ON.

. Setup for the appropriate measurement conditions.

Press the MEAS SETUP MENU key, and the ‘LIMIT TABLE’
softkey. The LIMIT TABLE SETUP page is displayed.

. Setup a limit tabie for bin sorting (refer o the HP 4284A

Operation Manual for details).

Move the cursor to the COMP field using the CURSOR arrow
key. Then the following softkeys will be displayed on the
sofikey label area.

& ‘ON’ softkey
e ‘OFF softkey

Press the ‘ON’ softkey to enable the comparator function.

Press the CATALOG/SYSTEM MENU key, and the ‘SYSTEM
CONFIG’ softkey. The SYSTEM CONFIG page is displayed.

Move the cursor to the HANDLER IfF (#202) field using the
CURSOR arrow key. Then the following softkeys will be
displayed on the softkey label area.

¢ ‘ON’ softkey
e ‘OFF softkey

Press the ‘ON’ softkey. “Then the handier interface can be
used to output/input the signals.

Press the DISPLAY FORMAT MENU key. To perform mea-
surement, select the ‘MEAS DISP’, ‘BIN No.’, or ‘BIN
COUNT’ softkey.



NOTE

The Comparator function ON/OFF can be set on the BIN No.
DISPLAY page. o

Setting procedure

For List Sweep

Comparator

Function The following are operation procedures for using handiler interface.
with the list sweep comparator function.

1. Setup the Handler Interface Board consists of installing
jumpers and pull-up resistors as required for the handler.
See SECTION 3, SETTING UP THE HANDLER INTERFACE
BOARD.

2. Turn the HP 4284A ON.
3. Setup for the appropriate measurement conditions.

4. Press the MEAS SETUP MENU key, and the ‘LIST SETUP
softkey. The LIST SWEEP SETUP page is displayed.

5. Setup a list table including sweep steps and high/low limits
' for the list sweep measurement (refer to the HP 4284A Oper-
ation Manual for detaiis).

6. Press the CATALOG/SYSTEM MENU key, and the ‘SYSTEM
CONFIG’ softkey. The SYSTEM CONFIG page is displayed.

7. Move the cursor to the HANDLER [/F (#202) field using the
- CURSOR arrow key. Then the following softkeys will be
displayed on the softkey label area.

e ‘ON’ softkey
e ‘OFF softkey

8. Press the ‘ON softkey. Then the handler interface can be
used to output/input the signals.

9. Press the DISPLAY FORMAT MENU key. To perform list
sweep measurements, select the ‘LIST SWEEP® softkey.
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SECTION 3

SETTING UP THE HANDLER INTERFACE BOARD

INTRODUCTION This section provides information on how to setup the handler inter-
face board to interface your handler. Setting up the handler inter-
face board consists of installing jumpers and pull-up resistors as
required. ,

GENERAL o
CONFIGURATION Table 3-1 lists the jumpers and pull-up resistors to install for various
handlers on the market, and Table 3-2 lists jumper definitions.

Table 3-1. Internal Jumper Settings

Handler EOC |{BUSY | STARTIN | +5 GND Note

(standard) w4 W6 W9, 14, 13 Default jurmpers installed at
the factory

PALOMAR M16 | WS W6 we, 13 w1, 2 Mount 1. 78 KQ  pullup

resistors at locations R101 -
R113 for BIN O - BIN 10,
EQC, and BUSY.

PALOMAR M11 W4 W86 w8, 12 w1, 2 MOUNT 1.78 K@ pull-up
resisiors at locations R101 -
R113 for BIN 0 - BIN 15,
EQC, and BUSY,

Q Model RTR2 w4 W6 W9, 10, 13 Wi, 2

ISUMECA w4 W6 Wg, 10, 11
and W13

EA Model 015 w4 W6 We, 10, 12
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Table 3-2. Jumper Definitions

Jumper Definition When Installed
W1 +5 V is supplied at pin 17.
w2 COMMON is connected to the system ground. When +5V from the
handter interface is used, this jumper must be instalied.
W3 EOC is asserted LOW when the measurement is completed and the
HP 4284A is ready for the next DUT.
w4 EOC is asserted HIGH when the measurement is completed and the
HP 4284A is ready for the next DUT.
W5 EOC is asseried LOW while the measurement data and comparison re-
sults are invalid.
W6 BUSY is asseried HIGH while the measurement data and companson
resulis are invalid.
w7 BUSY is asserted LOW while the measurement dala and comparison
resulis are invalid.
wWsg Sets the START IN inpul to operate at TTL levels. W9 and W10 must be
left open.
W9, W10 | Opio-isolates the START IN input, both W9 and W10 must have jumpers
instalied and W8 must be left open.
Wit Adds a 0.1 uF capacitor to filter out noise on the START IN input.
w12 Sets the HP 4284A 1o trigger on the falling edge of the START IN input
signal ( Opto-isolator ).
Sets the HP 4284A to trigger on the raising edge of the START IN input
signal { TTL ).
W13 Sets the HP 4284A to trigger on the ralsmg edge of the START IN input
{ Opto-Isolator ).
Sets the HPF 4284A to trigger on the falling edge of the START IN input
signal { TTL ).
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General Configuration

Procedure i you are using one of the handiers listed below perform steps 1
through 6 of the following general configuration procedure, and then
go to page 3-7, CONFIGURATION EXAMPLES for your handier and
install the puli-up resistors and jumpers as directed. Use the com-
plete procedure 1o configure the Option 202 Handler Interface Board
for a handler that is not listed.

Palomar Model M186
Palomar Model M1+
Q-Corporation RTR2
lsumeca 83

EA Model MO15

Figure 3-1 shows the location of the handier interface board in the

HP 4284A, Figure 3-2 shows the locations of the puli-up resistors on

the handler interface board, and Figure 3-3 shows the locations of
- the handler interface jumpers. :
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1. Disconnect the HP 4284A’s power cord and allow enough
fime ( a few minutes ) for the internal supply filter capacitors
to discharge.

DANGEROUS ENERGY/VOLTAGE EXISTS WHEN 4284A 1S
IN OPERATION AND JUST AFTER IT IS POWERED DOWN.
ALLOW A FEW MINUTES FOR THE INTERNAL CAPACI-
TCORS TO DISCHARGE.

2. Disconnect the two rear feet which iock the top cover and
rear panel {ogether. '

3. Fully loosen the top cover retaining screws located at the
rear of the top panel.

4. Slide the top cover towards the rear and lift it off to expose
the top shield plate. '

5. Remove the top shield plate to gain access to the PC
boards.

6. Disconnect the flat cable connected {o the handler interface
board which has Brown and Orange exiractors, as shown in
Figure 3-1.

° o j '

(———

L_—zm@ijw {UUUBT °

e

o ————

—
e J L JJ
Front ] | [ } { 1 | Rear

e r——

1 el W

Handler I/F board
Figure 3-1. Handler Interface Board lL.ocation
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7. If the comparison output signais are TTL levels signals and if
these signals are not puiled up by the handler, determine the
puli-up resistor value { 1.78 K is recommended } and refer-
ring to Figure 3-2 for the locations of the BIN pull-up resis.
tors, install the pull-up resistors.

8. If the control outputs ( EOC, BUSY ) are to be TTL level
signals and if these signals are not pulled up by the handler,
determine the pullup resistor value (1.78KQ s
recommended } and referring to Figure 3-2 for the locations
of R112 (EQOC) and R113 ( BUSY), instail the pull-up
resistors.

i
TS s

Bl

%ﬁw

SR B R

Figure 3-2. Pull-Up Resistor Locations
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9. Refer to Tabie 3.2 to determine which jumpers to install fo
configure the ECC and BUSY outputs.

10. Use Figure 3-3 to locate the location of the required jumpers
and install the jumpers.

11. Refer to Table 3-2 o determine the jumpers required to
configure the START IN input.

i2. Use Figure 3-3 to find the location of the required jumpers
and install the jumpers.

o
g
-

Sy B
,-x‘@%%s:w 3

Figure 3-3. Configuration Jumper Locations
13. install the configured handier interface board into the
HP 4284A. '

14. Replace the top shield plate, rear feet, and top cover.
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CONFIGURATION :

EXAMPLES Setup example information consisting of handier interface board

: configuration, timing diagrams, list of signals used, logic levels used,
and other special information pertaining to the handler under discus-
sion will now be given. Setup examples are given for the following
handlers: :

Standard Configuration (default setling)
Palcmar Model M16

Palomar Model M11

Q-Corporation RTR2

isumeca 83

EA Model MO15

s & & & @

Standard Configuration

‘ The default setting is the standard configuration of the Option 202
handler interface board as it is shipped from the factory. The timing
for the default setup is shown in Figure 3-4 for reference.

START IN \ 7Raising Edge \j
Trigger

EQOC \ I

BUSY ‘———\———/

)
L
)

Figure 3-4. Timing for Standard Configuration
{Used with The Comparator Function)

BIN Data
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3-8

Standard Configuration Procedure:

1. Perform steps 1 through 6 of the General Configuration
Procedure on page 3-3.

2. Configure the following interface signals by installing the
jumpers as shown in Figure 3-5.

START IN Install jumper at W9, W10 and W13
BUSY install jumper at W6
EOC Install jumper at W4

Figure 3-5. Jumper and Pull-Up Resistor Locations for Standard Configuration

3. Install the configured handler interface board into the
HP 4284A.

4. Replace the top shield plate, rear feetl, and top cover.
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Palomar Model M16  The Paiomar M16 timing diagram is shown in Figure 3-6 for
reference.

Palomar model M16

START IN  Faling Edge '
Trigger
. ECC | \ | / \
BUSY / \ !

Figure 3-6. Palomar M16 Timing
{Used with The Comparator Function)
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Palomar M16 Configuration Procedure:

1. Perform steps 1 through 6 of the General Configuration
Procedure on page 3-3. :

2. Configure the following interface signals by installing the
jumpers as shown in Figure 3.7,

START IN Install jumper at W8 and W13
BUSY Install jumper at W6
EOQC instali jumper at W5

Figure 3-7. Palomar M16 Jumper and Pull-Up Resistor Locations

3. All /O signals are TTL level so you must install all puli-up
resistors to +5V (install pull-up resistors R101 - R113 )
Refer to Figure 3-7 for the pull-up resistor locations.

4. Bring +5 V out through pins 12 and 17 of the handler inter-
face rear panel connector {install a jumper at Wi for +5V
and at W2 for the COMMON connection ). Refer to Figure
3-7 for the locations of W1 and w2,

5. Install the configured handler interface board into the
HP 4284A.

6. Replace the top shield plate, rear feet, and top cover.
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Palomar Model M11

START iIN

BUSY

The Palomar M1t timing diagram is shown in Figure 3-8 for
reference.

Paiomer model M11

Raising Edgef\ : f \
Trigger
1 |

Figure 3-8. Palomar M11 /O Timing
{Used with The Comparator Function)
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Palomar M11 Configuration Procedure:

1. Perform steps 1 through 6 of the General Configuration
Procedure on page 3-3.

2. Configure the following interface signals by installing the
jumpers as shown in Figure 3-9.

START IN  Install jumper at W8 and W12
BUSY . Instali jumper at W6
EOC Install jumper at W4

Figure 3-9. Palomar M11 Jumper and Pull-up Resistor Locations

3. All 1/O signals are TTL level so you must install all putl-up
resistors to +5V (install puill-up resistors R101 - R113).
Refer to Figure 3-9 for the pull-up resistor locations.

4. Bring + 5V out through pins 12 and 17 of the handier inter-
face rear panel connector { install 2 jumper at W1 for +5 v
and at W2 for the COMMON connection ). Refer to Figure
3-9 for the locations of W1 and W2.

5. Install the configured handier interface board into the
HP 4284A.

6. Replace the top shield plate, rear feet, and top cover.
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Q-Corporation RTR2  The RTR2 timing diagram is shown in Figure 3-10 for reference.

Q~corporation RTR2

START IN \ ; Raising BEdge \Lf
Trigger
- BUSY |

Figure 3-10. RTR2 /O Timing
(Used with The Comparator Function)
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Q-Corporation RTR2 Configuration Procedure

1. Perform steps 1 through 6 of the General Configuration

Procedure on page 3-3.

2. Configure the following interface signals by instaliing the

iumpers as shown in Figure 3-11.

instail jumper at W8, w10, and W13

install jumper at Wé
Install jumper at W4

START IN

BUSY
EOC

r

o

ons

Up Resistor Locati

RTR2 Jumper and Pull

-11.

Figure 3

3. Bring +5 V out through pins 12 and 17 of the handler inter-

face rear panel connector (install a jumper at W1 for 45V

and at W2 for the COMMON connection ). Refer to Figure

3-11 for the locations of W1 and W2,

into the

4. install the configured handier interface board

HP 42844,

5. Replace the fop shield plate, rear feet, and top cover.
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Isumeca 83 ' The lsumeca 83 timing diagram is shown in Figure 3-12 for
reference.

START IN 9%ﬁ?5;%rgdge; \ f_\
BUSY \ / \ |

Figure 3-12. Isumeca 83 1/O Timing
(Used with The Comparator Function)
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Isumeca 83 Configuration Procedure:

1. Perform steps 1 ’chrc}ugh 6 of the General Configuration
Procedure on page 3-3.

2. Configure the following interface signals by installing the
jumpers as shown in Figure 3-13.

START IN  Install jumper at WG, W10, W11, and W13
BUSY Instali jumper at W8
ECC Install wmper at W4

Figure 3-13. Isumeca 83 Jumper and Pull-Up Resistor Locations

3. Install the configured handier interface board into the
HP 42844,

4. Replace the top shield plate, rear feet, and top cover.
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EA Model M015 The MO15 timing diagram is shown in Figure 3-14 for reference.

START !N  Falling kdge E } E /
Trigger

f ' _

BUSY _\_-J \ /

Figure 3-14. EA M015 |JG Timing
{Used with The Comparator Function} -
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EA Model M015 Configuration Procedure:

1. Perform steps 1 through & of the General Configuration
Procedure on page 3-3.

2. Configure the foliowing interface signais by installing the
jumpers as shown in Figure 3-15.

START IN  Install jumper at WS, W10, and W12

BUSY install jumper at Wé
EQC Install jumper at W4

e 3

.
.

i
5

Figure 3-15. EA MO15 Jumper and Puli-Up Resisior Locations
3. Install the configured handler interface board inio the

HP 4284A.

4. Replace the top shield piate, rear feet, and top cover.
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SECTION 1

GENERAL INFORMATION

INTRODUCTION This operation note provides the information necessary to use the
HP 4284A Precision LCR Meter Option 301 Scanner Interface.
Refer to the HP 4284A Operation Manual for specific HP 4284A
operating procedures. ,

DESCRIPTION When the HP 4284A is used with the Option 301 Scanner Inter-
face, up to 128 sets of correction measurement data
(OPEN,SHORT and LLOAD) for up to 3 user defined frequencies
can be sfored and used. These 128 sets of correction data can
be used for each measurement using the multi correction func-
tion (modeled in Figure 1-1). The HP 4284A can correct for stray
admitiance, residual impedance, and other errors for each chan-
nel irom the calibration plane (depends on the CABLE LENGTH
selected) to the connection contacts at the device.

Option 301 uses an Amphenol 14-pin connector to interface
between the HP 4284A and the scanner. Therefore an Option
301 HP 4284A can accurately measure impedance values without
any degradation of repeatability, or differences between channels.
Timing synchronization is aiso provided.

Up to 128 sets

FREQ 1
FREQ 2
FREQ 3
OPEN SHORT  LOAD iz
correction  correction correction /%?/;’/%/@Q v
Yo K 5V
<,

Figure 1-1. Multi Correction Data Memory Modei
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SPECIFICATIONS  Table 1-1 and 1-2 fist the HP 4284A Option 301 specifications and
supplemental performance characteristics. Other specifications
are the same as those for a standard HP 4284A.

Table 1-1. Specifications

Interface Connector: Amphenol! 14-pin connector

Maximum Number of Channels: 128

OQutput signal:
J/INDEX: Analog measurement complete (1 bit).
[EOM: Full measurement complete (1 bit).
Input Signal:
JCHG to /CHT: 8-bit parallel input signals for selecting the channel.
{CH_VALID: Signal valid or invalid for /CHO to /CH7
EXT_TRIG: External trigger signal (1 bit).

Multi-Channel Correction:
The multi channel correction function can store OPEN, SHORT,
LOAD correction data for each channel independently and
correct each channel. The correction data at 3 test frequencies
can be taken and stored in non-volatile memory.

1-2 GENERAL INFORMATION



Table 1-2. Supplemental Performance Characteristics

Electrical Characteristics:

] Input Signal Characteristics: Oplo-isolated, negative true

Signal Name Input Voltage Rate External Input Current
High Low Puli.up Voltage

CHO to CHY Puli-up =1V 5015V 510 20 mA

/CH_VALID Voltage

EXT_TRIG Pull-up Y S5to15V 6.3 10 15 mA

Volitage

(2)  Output Signal Characteristics: Opto-isolated, negative true

Signal Name

External Puli-Up Voltage

Maximum Current

[INDEX, /EOM

Max. 18V

6 mA

Measurement Time:

Correction Data Switching Time:

Measurement frequency is equal to FREQ 1*:
Measurement frequency is equal to FREQ 27:
Measurement frequency is equal to FREQ 3 *:

Measurement frequency is not equal to FREQ 1/2/3*

{correction not performed):

When mutti-channel! correction is performed, correction data
switching times are added to the measurement time.

*: Correction frequency

approx. 3.6 ms
approx. 4.0 ms
approx. 4.8 ms

approx. 3.0 ms
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SECTION 2

INTERFACE SIGNAL DEFINITION

INTRODUCTION This section provides information necessary to use the Option
301 Scanner interface, including description of the interface sig-
nal lines and their electrical characteristics.

SCANNER INTERFACE

SIGNAL INPUT/QUTPUT

CONNECTOR The scanner interface 1/O connector, a standard 14-contact
female Amphenol connector, is mounted on the HP 4284A’s rear
panel for interconnection between the HP 4284A and your scan-
ner. The scanner interface /O signals are divided into three types
as foliows.

Channel Selection ‘
Input Signals These signals are used to select the correction data which cor-
responds to the channel number of the scanner.

s [CHO to /CH7 . Channel Selection { B-bit binary input )
e [CH VALID Channel Valid

Control Qutput
Signals These signals are used fo control the timing between the
HP 4284A and the scanner.

» [INDEX Analog measurement complete
* /[EOM End of measurement (measurement data
valid)

Assertion timing for /INDEX and /EOM is different for normal
measurements and swegep measurements,

[Normal Measurement Timing]
/INDEX is asserted when an analog measurement is complete and
the HP 4284A is ready for the next DUT fo be connected to the

UNKNOWN ferminals.  /EOM is asserted when the measurement
data and the comparison results are valid. (See Figure 2-2)
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[List Sweep Measurement Timing]

¢ In the SEQ mode: ,
/INDEX is asserted when the last analog measurement of a
sweep measurement is completed, and /EOM is asserted
when the measurement results are valid after a sweep mea-
surement is completed.

s In the STEP mode:
/INDEX is asserted when each analog measurement of a
sweep measurement is completed, and /EOM is asserted
when each step measurement, including comparison time, is
completed.

Control Input
Signal This signal triggers the HP 4284A on the rising edge of a pulse
when the trigger mode is set to the EXT_TRIG.

¢ EXT_TRIG Externai Trigger

NOTE

The / ( back slash } in the signal name means that the signal
is asseried when low.

The scanner interface I/O connector pin assignments are shown
in Figure 2-1, and the contact assignments and a brief description
of each are given in Table 2-1.

/CHO /CH1
/CH2 /CH3
/CH4 /CHs
/CH6 /CH7
/CH_VALID EXT_TRIG
/ INDEX JEOM
EXT.DCV COMMON

Figure 2-1. Control Assignments
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Table 2-1. Contact Assignments

Pin No. Signal Name- Description

1 /CHO

2 J/CH2 Channel Selection Signals ( Input )

3 JCH4

4 /CHS8

5 /CH_VALID Channel Valid Signal ( Input Signal ). This signal
makes the channel selection signals valid or
invalid.

6 JANDEX * Analog Measurement Complete Signal (Output).

: ANDEX is asserted wheén a measurement is com-
pleted and the HP 4284A is ready for the next
DUT to be connecied to the UNKNOWN ter-
minals. The measurement data is not valid until
JEOM is asserted.

7 EXT.DCV External DC voltage.

8 /CH1

9 fCH3 Channel Selection Signal {input)

10 JCH5 -

11 JCHT

i2 EXT.TRIG External Trigger Signal (input).

13 /EOM | End of Measurement Signal (Output). This signal

is asserted when the measurement is completed
and’ the measurement data and comparison
results are valid.

14 COMMON Commaon for EXT.DCV.

* Assertion timing for these signals is different for normal measurements and list
sweep measurements. Refer to Figure 2-3.
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The scanner system will operate more efficiently when the input/
output controt signais are used as follows.

1.

7.

Set the scanner channel CHANNEL 0, the first scanner
channel,

Set the channel selection signals (/CHO to /CH7) and the
channel valid signal (/CH_VALID) to compensate CHAN-
NEL O.

Trigger the HP 4284A with a trigger pulse input through
the scanner input/output connector on the rear panel
The HP 4284A will acknowledge the channel number as
CHANNEL G, and then measure the device connected to
scanner channel 0 using the correction data for channel 0.

Disassert /CH_ VALID after disasserting /INDEX.

Set the scanner channel, channel selection signals, and
the channel valid signal to the next channel o be mea-
sured when /INDEX is asseried

After [EOM is asserted the HP 4284A is ready to make the
next measurement.

Repeat steps 4 through 6.

The timing chart for the preceding procedure is shown in Figure

2-2.
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LA g
JEXT_TRIG b Do
i@ ; TU
: ®
ANDEX P
JEOM

CH No. CHF\i \*X Gt AN X:
/CH_VALID ,,ﬂ'——j'g\ ‘ L/——l:\.._

a measurement a measurement

Measuremem /—\m
Timing - i ' P!
Correction 1 Display
Data Swi?chinw Time
Time Delay 3
- \ Comparison
Hime 2 Time
Measurement
Time
Time Description Minimum Maximum
T1 Trigger Pulse Width o 1us -
T2 Measurement Start Display Time *+
Delay Time 200 us 200 us
T3 fCH_VALID Wait Time
After Measurement Start Ons -
T4 Wait Time
After /EOM Qutput ‘ O us -
TS /CH_VALID Pulse Width 50 us -

Refer to Table 1-2.

Refer to the HP 4284A Operation Manual.

Typical comparison time is approximately 1 ms.

Typical display time for each displéy format is as follaws,
MEAS DISPLAY page approx. & ms

BIN No.DISPLAY page apporx. 5 ms
BIN COUNT DISPLAY page approx. 0.5 ms

Figure 2-2. Timing Chart (for Normal Measurementis)
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SEQ Sweep Mode:

CH No. D CH N D OH N1
FCH_VALID : / b ﬂ
. 2 sweep : -
" ameasurement a measurement -
Measurement . . .
Timing
3
Settiing .
fime  Petay \Companson and

2 Dispiay Time
Time  Measurement

Time

STEP Sweep Mode:

iy pRYe,
JEXT_TRIG U \_/ \_/

ANDEX | \ m
S N L
CH N ' L N L ¥ CH N+

JCH_VALID L b f

7 ameadurement - ! ameasurement .

: 2 sweep
Measurement

Timi '
e S_e;ttting’
ime Comparison and
Delay 7 Display Time

Time  Measurement
Time

NOTE

Settling Time includs Correction Data Switching Time (refer to Table 1.2).
Comparison and Display Time is approx. 4.5 ms. Refer to Figure 2-2 for infor-
mation on T1, T2, T3, T4 and T3.

Figure 2-3. Timing Diagram (for List Sweep Measurements)
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The scanner system setup for the preceding procedure is shown
in Figure 2-4.

SCANNER
fCHO  /CH7 CONTROLLER Channel

JCH.VALID Selection
Channel Selector
s

SCANNERT™) 1unEX {'}

>  Comtrol Timing SCANNER

4284A 1/F

™

Y

Trigger Generator

UNKNOWN I

Measurement (able

Figure 2-4. Scanner System Example
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I
ELECTRICAL

CHARACTERISTICS The electrical characteristics of the 17O signals are as follows.

Channel Selection
input Signais
( Optocoupled )

External Trigger
Input Signais
{ Optocoupled )

The /CHO to /CH7 and /CH_VALID signals are optocoupled to
isclate inputs at dc. Each signal is connected to the cathode of
an LED in the optocoupler which is current driven, requiring 5 mA
to 20 mA for proper operation. The OFF state voltage (high level)
of each signal depends on the pull-up voltage (EXT.DCV) used.
EXT.DCV can be set from 5V to 15 V. The selector switches
must be set according to the value of EXT.DCV used (Refer io
Tabie 2-2).

The EXT_TRIG signal is optocoupled to dc isolate the input. This
signal is connecied to the cathode of an LED in an optocoupler
which is current driven, requiring 6.3 mA to 15 mA for proper
operation. The OFF state voltage (high level} of each signal de-
pends on the pull-up voltage (EXT.DCV) used. EXT.DCV can be
set from 5V o 15 V. The bit selector switches must be set ac-
cording to the value of EXT.DCV used (Refer to Table 2-2).

Table 2-2. Electrical Characteristics

Input Signal Voltage Input Rating Maximum Current
LOwW HIGH

g:i\t&iffg‘? <1V 5Vio15V 5 mA to 20 mA

EXT_TRIG L1V SVic15V . 6.3 mA to 15 mA

A diagram of the input signals is shown in Figure 2-5.
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Figure 2-5. Simple Diagram of the Inputs Signals
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Control Output

Signals
{ Optocoupled ) The /INDEX and /EOM signals have optocoupled open collector
‘ outputs The combination of pull-up resistor and puil-up voltage
must result in a current through the optocoupler of less than
6 mA (Refer to Table 2-3).
Tabie 2-3. Output Signal Electrical Characteristics
Signal Name | External Pull-up Voltage Maximum Current
/INDEX 15 V max. 6 mA
[EOM

A schematic of the /INDEX and /EOM output circuits is shown in
Figure 2-6. '

SCANNER INTERFACE BOARD

+5V . +5V
$ 464 3464
SCANNER I/F
CONNECTOR
Us ; )
! 16 3> { {| /INDEX
Edrd ~
¥ s
) ] Uz I
3 14 i3

e
$
v
N
A\

/EOM
1 LIE

] 14
—< {| COMMON

s
v

Figure 2-6. Simplified Diagram of the Quiput Circuits
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SETTING UP

THE SCANNER
INTERFACE BOARD :
When you use the rear panel scanner |/O connector, you must set
two switches on the scanner interface board according to the
external dc voltage (EXT_DCV) used. Perform the following
sieps.

1. Disconnect the power cable from the HP 4284A and allow
enough time {a few minutes) for the internai capacitors to
discharge.

WARNING
DANGEROUS ENERGY/VOLTAGE EXISTS WHEN THE
HP 4284A IS IN OPERATION AND JUST AFTER IT IS

POWERED DOWN. ALLOW A FEW MINUTES FOR THE
INTERNAL CAPACITORS TO DISCHARGE.

2. Disconnect the two rear feet which lock the top cover and
rear panel fogether. :

3. Fully loosen the top cover retaining screws iocated on the
rear of the top cover.

4. Blide the top cover towards the rear and lift it off. The top
shield plate will be visible.

5. Remove the top shield plate to expose the PC boards.
6. Disconnect the filat cable connected to the scanner
interface.
NOTE

The scanner interface board is the one with the BLACK and
YELLOW extractors ( See Figure 2-7 ).
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7 .
SCANNER 1/F board

Figure 2-7. Scanner interface Board Location

7. Remove the scanner interface board.

8. Set switches SW1 and SW2 according to Table 2-4. The
location switches 8W1 and SW2 are shown in Figure 2.8,

9. Replace the scanner inferface board, iop shield plaie, rear
feet, and top cover.
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SwW2

/
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M

b .

AN
Q0000

TP1 TP2 TP3 TP4 TPS
EXT EXT COM VOC GND

TRG DOV
QD (: Ui

}
<
)

J

SCANNER INTERFACE BOARD

Figure 2-8. SW1 and SW2 Switch

Locations
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Table 2-4. SW1 and SW2 Settings

EXT_DCV SW1 sw2
L] =1 o[ T
= -
Co =
= -
5to6V —=| —
Factory shipped = S
Setting —= 3
= =
OFF e ON OFF  wm—meae ON
o) o]
= =
- B
- -
=  —
= —
6to8Y = —
) -]
OFF ON OFF =wsssomme ON
o] o5 1
B (=
= 5]
| =0 —
=1 I
= —/
8iog Vv = [ —
= (=R
OFF ON OFF ON
o] o5 )
=
=1 ]
=] -
(= | I
(=M -
Sio15V @::3 —
=1 =]
QFF ON OFF CN
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SECTION 3

OPERATION

INTRODUCTION This section provides information necessary for the HP 4284A to
operate using the Option 301 Scanner interface.

I
BASIC
PROCEDURE Figure 3-1 shows a sample procedure to use the scanner inter-
face. Follow this flow chart, referring to the following paragraphs
describe details. '
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START

Set the measurement conditions.

!

Make the scanner interface vaiid.

|

Set the correction mode to MULTI.

!

Define the correction frequency(ies).

I

Define the reference standard values.

| Select the channel number.

L

Perform an OPEN correction measurements
at FREQ1/FREQ2/FREQ3.

Channel

Perform a SHORT correction measurements

change | |at FREQ1/FREQZ/FREQS.

Perform a LOAD correction measurements
at FREQ1/FREQ2/FREQS.

Make the correction function valid.

Channel
change

3-2 OPERATION

Select the channel number.

Perform measurements.

END

Figure 3-1. Basic Procedure

Reference Paragraph

ACTIVATING SCANNER
INTERFACE

CORRECTION MCDE
TEST FREQUENCY

AND REFERENCE
VALUE ENTRY

CORRECTION DATA
SELECTION

CORRECTION DATA
MEASUREMENTS

ACTIVATING CORREC-
TION FUNCTION

CORRECTION DATA
SELECTION



ACTIVATING

SCANNER

INTERFACE Make the scanner interface valid to perform multi channel correc-
tion, and to input/output signals through the interface connector
on the HP 4284A's rear panel.

NOTE

To use the mulii correction function, this procedure must be
performed, even if the multi correction function is used
without the interface connector on the rear panel, for exam-
ple in the case of controlling a scanner and the HP 4284A
via HP-IB,

1. Press the CATALOG/SYSTEM MENU key, and the ‘SYSTEM
CONFIG’ softkey. The SYSTEM CONFIG page is displayed.

2. Use the CURSOR arrow keys to move the cursor to the
SCANNER i/F (#301) fieid. The following softkeys will be
displayed in the softkey label area.

" GON)
e ‘OFF

3. Press the ‘ON’ softkey. The scanner interface is now valid to
cutpul/input signals.
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CORRECTION
MODE To use the muilti correction function, set the correction mode to

MULTI as foliows.
NOTE
Before setting the multi correction function, it is necessary to
set the scanner interface to ON.
1. Press the MEAS SETUP MENU key, and the ‘CORRECTION’
softkey. The CORRECTION page is displayed.

2. Use the CURSOR arrow keys to move the cursor to the
MODE field. The following softkeys will be displayed on the
softkey label area.

s ‘SINGLE’
o ‘MULTFP

3. Press the ‘MULTY softkey to use the multi channel correc-
tion function.
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TEST FREQUENCY
AND REFERENCE

VALUE ENTRY The correction data can be stored at three test frequencies.
These test frequencies are defined and monitored on the COR-
RECTION page.

Also on this page, the reference values (REF A and REF B) of the
standards used for LOAD correction are defined at three frequen-

cies. The reference values can be stored with appropriate func-
tion (FUNC}. For example, to use the standard capacitor which
has reference parallel capacitance and D values, the reference

values should be stored with Cp-D function. Also the function of

reference vaiues can be stored on the CORRECTION page.

NOTE

The function of the standard on the CORRECTION page can
be defined independently of the measurement function set
on the MEAS SETUP page. For example, if the reference
values are defined as the Cp-D function {entered with capac-
itance value and D value), the Z.8 parameter can be mea-
sured with performing the correction.

The following is the setling procedure.

10.

11.

1. Press the MEAS SETUP MENU key, and the ‘CORRECTION’

softkey. The CORRECTION page will be displayed.

2. Move the cursor to the FUNC field.

3. Use the softkeys to select the function to be used for enter-

ing the reference values,

4. Move the cursor to the FREQ1 fieid.

5. If the FREQ1 is set to OFF, press the ‘ON’ softkey to use the

FREQ correction data.
6. Enter the frequency value for the FREQ1 correction.

7. Move the cursor to the REF A field under the FREQ1 figld.

8. Enter the reference value of the primary parameter at

FREQ1.

9. Move the cursor to B field on right side of REF A field.

FREQ1.

steps 4 to 10 at the second correction frequency.

OPERATION

Enter reference value of the secondary parameter at the

If necessary, move the cursor to the FREQ2 field, and repeat
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12. If necessary, move the cursor to the FREQ3 field, and repeat
steps 4 to 10 at the third correction frequency.

NOTE

if measurement frequency is not equal to the correction
frequency, correction {including OPEN, SHORT and LOAD
correction) will not be performed. 8o in this case, the

HP 4284A displays the raw measurement value including
additional error due to the test fixture’s residuals.

CORRECTION

DATA

SELECTION The correction data for each scanner channel is stored in the
internal memory, and each set of correction data is assigned a
channel number. To select correction data, the channe! number
must be set using the /CHO to /CH7 signals, and the /CH_VALID
signal on the rear panel connector, or the CORRection:USE com-
mand via HP-IB.

Channel Selection

Using Interface

Connector The channel number (correction data selection) can be selected
with the channel selection signals {/CHO to /CH7) and the channel
valid signal {/{CH_VALID). The /CHO to /CH7 signals are the 8-bit
binary sighals. /CHO is the |.SB, and /CH7 is the MSB.

For example,

JCHO /CH1 /CH2 /CH3 /CH4 [CH5 [CHE /CH7 CHANNEL

Na.
1 0 0 8] 0 0 0 8] 1
0 1 0 0 0 8] 0 0 2
o} g 1 0 0 8] 0 0] 4
0 o 0 1 o C 3] ¢ 8
0 0 0 0 1 0 0 0 16
0 0 0 0 0 1 0 0 32
0 0 # 0 0 0 1 0 64
1 1 1 1 1 1 1 -0 127
1: LOW
g: HIGH

If [CH_VALID is set to HIGH when the channel number is set
using the /CHO to /CH7 signals, the HP 4284A cannot
acknowledge the channel number, and the HP 4284A will use
the currently specified correction data.

3-6 OPERATION



Channel! Selection
Using HP-IB

Monitoring Current

Channel

NOTE

in case of the channel number selection using the interface
connector: when the HP 4284A is triggered, or when the
HP 42844 starts a correction data measurement ( for exam-
ple; when the ‘MEAS OPEN’ softkey is pressed ), the

HP 4284A acknowledges the channel number. So if /JCHO to
JCH7 signal and /CH_VALID signal are sent, the HP 4284A
will not set the channel number until it is triggered or untit it
starts a correction data measurement.

The channel number used o select the correction data can be set
using the CORRectiom:USE command via HP-IB. The syntax of
this command is:

CORRection:USE <channel number>
where,
<channel numbers> : 0 to 127 (integer)

For example, the sample program for the channel number=20 is
as follows,

10 OQUTPUT 717;"CORR:METH MULT" ! Set the multi compen.

mode

20 QUTPUT 717;"CORR:USE 20" ! Set the CH. No 10 20
30 END

NOTE

In case of the channe! nurnber selection using the CORRec-
tion:USE command, the HP 4284A acknowledges the chan-
nel number when the HP 4284A receives this command. So
if the "CORRection:USE 10" command is sent via HP-IB, the
HP 4284A will set the channel number when the HP 4284A
will receive the command.

You can moniter current channel number selected for correction on
the CORRECTION page and the MEAS DISPLAY page. ‘CH No.” on
these pages indicates current channel selected for correction.
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CORRECTION DATA

MEASUREMENTS 1t is necessary to perform correction data measurements, OPEN,
SHORT and LOAD data measurements at 3 test frequencies, for
gach channel.

The following is a sampie procedure for performing correction
measurements for a channel. Repeat the following procedure for
each scanner channel to be used.

1.

2.

10.

11.

3-8 OPERATION

Seiect the scanher channel.

Set the HP 4284A’s channel number equal to that selected
in step 1.

Press the MEAS SETUP MENU key, and the *CORRECTION’
softkey. The CORRECTION page will be displayed.
[OPEN Correction]

Open the measurement contacts of the selected scanner
channel.

Move the cursor to the FREQ1 fieid, and press the ‘MEAS
OPEN’ softkey to measure OPEN condition at the FREQT.
Wait for the end of OPEN correction measurement.

If necessary, repeat siep 5 for the FREQ2 and FREQ3
fields.

[SHORT Correction]

. Short the measurement contacts of the selectad scanner

channel.

Move the cursor to the FREQ1 field, and press the ‘MEAS
SHORT” softkey to measure the SHORT condition at the
FREQ1. Wait for the end of SHORT correction
measurement.

. It necessary, repeat step 8 for the FREQ2 and FREQ3

fields.

[LOAD Correction]

Connect the standard for the FREQ1 correction to the
measurement contacts of the selected scanner channel.

Move the cursor to the FREQ1 field, and press the ‘MEAS -
LOAD softkey to measure the standard at the FREQ1.
Wait for the end of LOAD correction measurement.



12. If necessary, repeat steps 10 and 11 for the FREQ2 and
FREQS corrections.

13. Change the scanner’s and the HP 4284A’s channel, and
repeat steps 4 through 12 until this procedure has been
performed for all scanner channels.

ACTIVATING THE

CORRECTION ‘

FUNCTION To set the correction function to ON, performing the correction
using the correction data, set as foliows.

1. Press the MEAS SETUP MENU key, and the ‘CORRECTION’
softkey. The CORRECTION page will be displayed.

2. Confirm the correction frequencies (FREQ1, FREQZ and
FRE3) to be used are set o ON (frequency and reference
values are displayed, the "OFF” will not be displayed).

- 3. Move the cursor to the OPEN field.

4, Press the ‘ON’ softkey to set the OPEN correction function
to ON.

5. Move the cursor to the SHORT field.

6. Press the ‘ON’ softkey to set the SHORT correction func-
tion to ON.

7. Move the cursor to the LOAD field.

8. Press the ‘ON’ softkey to set the LOAD correction function
to ON.
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CORRECTION
DATA

CONFIRMATION  To confirm the measurement data for each channel correction,
read the data via HP-IB using the following query.

The syntax of which is:

CORRectiomUSE:DATA? <channel number>

Where,

<channel number> : 0 to 127 (integer}

Query response :

<openi A><openl B>,<short! A> <short! B>,
<lpadi As<load! B>,<open2 A><open2 B>,
<short2 As,<short2 B>, <load2 A>,<lpad2 B>,
<opend As.<open3d B>,<short3 A> «<short3 B>,
<ioadd A>,<ioad3 B><NL"END>

where,
<openi/2/3 A>

<openi/2/3 B>

<short1/2/3 A>

<short1/2/3 B>

<load1/2/3 A>

<load1/2/3 B>

<NLEND>

Primary parameter measure-
ment data of OPEN correction
at FREQ 1/2/3.

Secondary parameter measure-
ment data of OPEN correction
at FREQ 1/2/3.

Primary parameter measure-
ment data of SHORT correction
at FREQ 1/2/3.

Secondary parameter measure-
ment data of SHORT correction
at FREQ 1/2/3.

Primary parameter measure-
ment data of LOAD correction
at FREQ 1/2/3.

Secondary parameter measure-
ment data of LOAD correction
at FREQ 1/2/3.

Terminators {the EQI line is
asserted while the New Line or
ASCIH Line Feed character is
being sent on the bus).

In addition to the query, the following querys are useful to con-
firm status of the multi channel correction mode.

e CORRection:SPOT{1|2|3:8TATe? query
x= returns ON/OFF condition of FREQ1, FREQZ2 or
FREQS correction.

& CORRection:SPOT{1|2]|3:FREQuency? query
= returns the correction frequency of FREQ1,

FREQZ2 or FRES.
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o CORRection:SPOT{1]2| 3:LOAD:STANdard? query
»=  returns the reference values of the standard for
FREQ1, FREQ2 or FREQ3.

Refer to SECTION 8, COMMAND REFERENCE of the HP 4284A
OPERATION MANUAL for details.

The following procedure and sample program are a guide to
reading the correction frequency, reference values for LOAD
correction, and & channel’s correction data via HP-IB,

1. Set the HP 4284A’s HP-IB address to 17.
2. Load BASIC and input the following program. (This

program can be used with HP 9000 series 200 or 300
computers ).

OPTION BASE 1

DIM Siate(3),Freq(3),Ref_a(3),Ref_b(3),Corr_datal3,8)
QUTPUT 717;"CORR«METH MULTY! Set MULTI correction mode

;
FOR I=1 10 3

QUTPUT 717:"CORR:SPOT"&VALS{TI&":STAT7:FREQ?"IStatus & freq.queries
ENTER 717;8tate(Il),Freg(l;

QUTPUT 717:"CORR:SPOT"BUALS(I&"1LOAD: aTHN?“fRefarence value query
ENTER 717;Ref_a(l),Ref _b(I)}

NEXT I

|
QUTPUT 717;"CORR:USE: DATA? 1@”001"7‘39’&101‘1 measuremsnt data query

ENTER 717;Corr_datal{*)
1

FOR I=1 TG 3
PRINT "FREQ"SVALS(IJ&"=";Freq(I);"Hz :"jStatell)
PRINT * REF :",Ref_a{l}),";"jRef_b(D)

PRINT * MEAS DATA"
PRINT * OPEN A:",Corr_data(l,1),"B:"iCorr_data(l,2}
PRINT " GSHORT A:",Corr_datal(I,3),"B:";Corr_datall,4)
BRINT " LOAD A:",Cerr_data(I.5),"B:"iCorr_datal(l,6)
PRINT

NEXT I

END

NOTE

in this example channel 10 is selected.

OPERATION 3411
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3. RUN the program. The correction data for channel 10 will
be displayed on the computer as follows.

FREQi= 1000 Hz : |
REF :  1909.4
MEAS DATA

OPEN A: 0293738

;~1.59117E+B

g8:-4,3E058E-5

SHORT A: .0127684 B: 80328788
LOAD  A:r 2611.28 B:~-368124
FREQZ= 2008 Hz : 1
REF :+  1988.23 ;-789:E392
MEAS DATA
OPEN A: .0333439 B:~5.1B435E-b
SHORT A: .@75@794 B: 80345383
L0AD  A: BBE3.75 B:-8B47%5h
FREQZ= 5080 Hz : 1
REF : 189.7135 ;-78407
MEAS DATA :
OPEN A: 2893221 B:-.00@113075
SHORT A: .BZ44B17 B: .0247512b
LOAD  Ar B17.902 B:-73157.1
NOTE

On the HP 4284A’s LCD you can monitor thé correction data
only for the LOAD correction (MEA A/B of the FREQ1/2/3) of
the indicated channel (CH No.) on the CORRECTION page.



