HP 4285A PRECISION LCR METER

OPERATION MANUAL

SERIAL NUMBERS

This manual applies directly to instruments with serial number prefix
3009]. For additional important information about serial numbers,
read “Serial Number” in Chapter 1 of this Operation Manual.
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MANUAL CHANGES

HP 4285A MANUAL IDENTIFICATION

) . Model Number: HP 42554
Precision LCR Meter Date Printed: December 1996

Part Number: 04285-80010

Operation Manual

This supplement contains information for correcting manual erors and for adapting the manual to newer instruments that contains improvements or
modifications nof documented In the existing manual,

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

SERIAL PREFIX OR NUMBER  MAKE MANUAL GHANGES SERIAL PREFIX OR NUMBER  MAKE MANUAL CHANGES
A4 4

¢ New item

ERRATA

CHANGES 1

CHANGE 1 contains the information needed to adapt the HP 4285A’s manual.

Changed the company name from YOKOGAWA-HEWLETT-PACKARD, LTD., orits abbrewataon YHP to
Hewlett-Packard Japan, Lid.

T : NOTE
Manual change suppiement are rewsed as often as necessary o keep manuals as current and accurate as possrble HeMett—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 {itle page of the manual.

Page 1 of 3
PRINTED IN JAPAN

‘Date/Div: December,1996/33 : ' (ﬁa HEWLETT®

PACKARD




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

CAUTION 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.

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

Page 2-16 Waming
Change the procedure 1 and waming as follows:

1. Disconnect the HP 4284A’s power cord and atlow 1 mmute for the intemal suppiy filter - -
capacitors o discharge.

WARNING

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

Page 2-16
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 touchmg
electronic components or circuit paths,

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

Page 3-4 Warning
Change the procedure 1 and waming as follows:

1. Disconnect the HP 4284A's power cord and allow 1 minute for the intemnal supply t“ Iter
capacitors to discharge. e

WARNING - (

Dangerous energy/voltage exists when the HP 4284A is in operation,and for a ttme after itis
powered down. Allow 1 minute for the internal capacitors to discharge.
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Page 34
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 alt times. Avoid touching

electronic components or circuit paths.

MODEL 4284A PRECISION LCR METER OPTION 301 SCANNER INTERFACE
OPERATION NOTE

Page 2-11 Waming
Change the procedure 1 and warning 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.







MANUAL CHANGES

~——— MANUAL IDENTIFICATION ——

HP 4285A
Model Number: HP 4285A
L Date Printed: June 1992
Precision LCR Metar Part Number: 04285-90000

This supplement conteing Information for comecting manusl emars and for adupting the mausl 1o newar instrumants thet contsin Improvements of
modificrtions not documented In the esdeling sl

Ta use this
1. Make ail EFAATA comections
2. Maike &l appropresie saist D ited changos listed below

SERIAL PREFIX OR NUMBER  MAKE ‘IRANUAL CHANGES SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES

3041.J00276 1

CHANGE 1
When used with the HP 42851A Precision Q Adapter, make the following changes:
Two system messages are added.

"Warning, Cannot find resonance” (when the tuning capacitor cannot resonate with the DUT)
"Waiting for trigger” (when the HP 4285A is not triggered)

On the Q CORRECTION page, the SHORT correction function is always set to ON.

On the Q CORRECTION page, the Q-MODE field is added to select between EFFECTIVE Q mode and CIR-
CUIT Q mode.

NOTE
Mmmldw;gumpphm«hmmdwduaﬂmumeﬁa«:ybhnpmmnhnwmmupoaa:h.w-ﬁdwﬁmmﬂwmw

Hodically reques! the Latest adition of this suppisment. Frae copies sre avellebie form sl HP officss. Whon requesting conples, guote the mancas identificstion in-
formation from your sUpolsment, or the modet number and sint dede from the title pegs of the manual.

Date/Div: June 1992/33 /7§ HEWLETT
Page: tof § [B PACKARD

Printed in Japan
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1. UNKNOWN (MEASUREMENT) TERMINALS

CAUTIONS ON OPERATION

Do NOT apply DC voltage or current to the UNKNOWN terminals. Doing o

will damage the HP 4285A. Before you measure a capacntor be sure the

2

1

capacitor is fully dxscharged

MEMORY CARD

sty e
L PR

“Use HP-specified memory cards containing 4285A-specific data only. . If other

“““memory cards are used, the HP 4285A may be damaged. Non 4285A-specific

data contained on a memory card is not guaranteed, and data may be lost.

" "To insert a memory card into the MEMORY card siot, hold the n‘;g;h‘“ory:’bérdj"*

with the label facing upward and with the contacts at the slot opening. Insert .

_Mthe card agto the slot until :t ciscks m piace - = 1 « o

“ may damage the memory card and any data stored m the memory card may
be lost. :

. Store memoryrcards in their furnished card cases when not in use. The card

" Also, store memory cards under the foHowmg env:ronmenta] conditions.

AT 5,'-.\";-“-*: sl Ll

.. Toremove a memory card from the HP 4285A press the UNLOCK button and o
‘ ‘remove the card. .

"Do NOT touch the connector c'ontact surface of a memory card and do NOT

mp e ¥
L M\.u4: v

dilih v bldigi

bo NOT remove a memory card while LOADIng or STOng data Domg 50

case protects memory cards from contamination and electrostatic: dascharge

Storage “I‘emperature Range E. ~30 °C t0.470 ° G

Storage Hum:daty Range:_ L '30% j:c_z E}S_f’/o (@ +50 °Cy .

Do NOT shock or stress ‘memory ca‘f'ds e
When storing erﬁ!rdx:taoyml-ﬁg your HP 4285!\ be sure the memory card slot IS
empty (no memory card rnserted) - i :

onm SR AR £ L ot e G e, e S
R e

use chemical Eiqu:ds to clean the, contacts




3. HANDLER INTERFACE BOARD (OPTION 201)

f the +5V internal voltage (pin 16, 17 or 18 of the handler interface connector) is not

" output, a fuse on the handler interface board (A32F1) has blown and must be replaced.
‘Two replacement fuses are furnished with the 4285A option 201. Additional fuses are
available from Hewlett-Packard. Order PN 2110-0046.

To replace A32F1, perform the foiioWing procedure.

1. To remove the handler mterface board (A32) perform procedure 1 through 7 on
—— ,*page 10 26 N o

- fpro

~Remove A32F1 (snd:cated m thure A) from socket and carefully insert the new
fuse :

PR B

3. Repiace the handfer mterface board top shle!d plate rear feet and top cover,

“ff the handler interface cContinues not to’ output 5V after A32F1 has been replaced -
-- contact the nearest Hewiett-Packard offlce
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DECLARATION OF CONFORMITY

according to ISO/EC Guide 22 and EN 45014

Manufacturer's Name:
Manufacturer's Address:

declares, that the product
Product Name:

Model Number:

Product Options:

Hewlett-Packard Japan, Ltd.

1-3-2, Murotani, Nishi-ku.i Kobe-shi, Hyogo, 651-22 Japan

Precision LCR Meter
HP 4285A

This declaration covers all options of the above product.

conforms with the protection requirements of European Councit Directive 89/336/EEC on
the approximation of the laws of the member states relating to electromagnetic compatibility.
Against EMC test specifications EN 55011:1891 {Group 1, Class A} and EN 50082-1:1992.

As detailed in:

Assessed by:

Technical Report No.:

Electromagnetic Compatibiiity (EMC)
Technical Construction File (TCF)
No. 96-3355-001-TCF

Dti Appointed Competent Body

EMC Test Centre, GEC-Marconi Avionics Lid.,
Donibristle Industrial Park, Dunfermline, Fife KY11 5LB
Scotland, United Kingdom

4122/1300/CBC, dated 25,09,1986

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

IEC 1010-1:1890+A1 / EN 61010-1:1883

LEDs in this product are Class 1 in accordance with |EC 825-1.

The product herewith complies with the requirements of the Low Voltage Directive
73/23/EEC and the amending Directive 93/68/2EC.

Kobe, November G1, 1956 - \/UJ&/‘:@ \Q«m)@@djw

Yukio fwasaki / Quality Manager

European Contact: Your local Hewlett-Packard Sales and Service Office or Hewiett-Packard GmbH, Department HQ-TRE,
Harrenberger Strafle 130, -71034 Bobiingen {FAX:+48.7031-14-3143)







Herstellerbescheinigung

GERAUSCHEMISSION

LpA < 70 dB
am Arbeitsplatz

normaler Betrieb
nach DIN 45635 T. 19

Manufacturer’s Declaration

ACOQUSTIC NOISE EMISSION

LpA < 70 dB
operator position
normal operation
per ISO 7779
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Manual Printing

History

The manual printing date and Part number indicate jts current
edition. The Printing date changes when a new edition is printed.
(Minor corrections and updates

which are incorporated at reprint do
not cause the date

to change.) The manya) Part number changes
when extensive technical changes are incorporated.
June 1999

.......................................

First Edition
Second Edition
Tt Third Edition

June 1992

.....................................
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Safety Summary

Note ﬁ
Note i

v

Ground The Instrument

DO NOT Operate in An
Explosive Atmosphere

Keep Away From Live
Circuits

DO 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 instrument.

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

HP 4285A complies with INSTALLATION CATEGORY II and
POLLUTION DEGREE 2 in IEC1010-1.HP 4285A is INDOOR USE
product.

LEDs in this product are Class 1 in accordance with IEC825-1.
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.




P Dangerous Procedure  Warnings , such as the example below, ?recede potentially dangerous
' : Warnings procedures throughout this manual. Instructions contained in the
warnings must be followed.

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

Safety Symbols  General definitions of safety symbols used on equipment or in
manuals are listed below.

Instruction manual symbol: the product is marked
with this symbol when it is necessary for the user to
refer to the instruction manual.

Alternating current.

1 P

Direct current.
On (Supply).
- Off (Supply).

In position of push-button switch.

Out position of push-button switch.

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

Warning g This Warning 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 injury or death to personnel.

Caution @ This Caution sign denotes a hazard. It calls

+Bho-

attention to a procedure, practice, condition or the
like, which, if not correctly performed or adhered to,
could result in damage to or destruction of part or all
of the product.

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

a 2 Affixed to product contzining static sensitive devices
use anti-static handling procedures to prevent
electrostatic discharge damage to component.



HP 4285A Precision The documentation for the HP 4285A has been separated into several (
LCR Meler manuals. Following is a brief description of each manual and its

Documentation Map "%

The HP {885A Geiling Started Guide walks you through
system setup and initial power-up, shows how fo make basic
measurements and explains commonly used features,

The HP 4285A OPERATION MANUAL (EP Part Number
04285-90000) provides general information, specifications,
HP-IB programming information, and in depth reference

information.
e
=
The HP 42854 MAINTENANCE MANUAL (HP Part Number
04285-00030) explains how to verify conformance to published
specifications.

The HP [285A SERVICE MANUAL (HP Part Number
04285-90031) explains how to adjust, troubleshoot, and repair
the instrument. {Furnished Option 915 oniy.)

vi



How To Use This This is the Operation Manual for the HP 4285A Precision

Manual LCR Meter. This manual contains specifications, supplemental
performance characteristics, installation, configuration, operation,
and remote control commands in nine chapters. Use this manual for
the function reference.

Chapter 1 Chapter 1 provides the specifications, supplemental performance
General Information  characteristics, and other general information on the HP 4283A.

Chapter 2 Chapter 2 provides unpacking, initial inspection, rack mount/handie
Installation kit installation, and preparation information necessary for you to
know and do before applying AC power.

Chapter 3 Chapter 3 provides information including a product overview.
Product Qverview

Chapter 4 Chapter 4 provides detailed information for the display format
DISPLAY FORMAT  and measurement function, corresponding to the (DISPLAY FORMAT )
menukey.

Chapter 5 Chapter 5 provides detailed information for the measurement
MEAS SETUP  condition setup, corresponding to the menukey.

Chapter 6  Chapter 6 provides detailed information for the internal/external
CATALOG/SYSTEM  memory and system configuration catalog of the HP 42854,
CONFIGURATION  corresponding to the {CATALOG/SYSTEM] menukey.

Chapter 7  Chapter 7 provides the basic measurement procedure with the
Measurement Basics  general impedance theory and measurement techniques.

Chapter 8 Chapter 8 provides information to control the HP 4285A using the
Remote Controf HP-IB interface.

Chapter 9 Chapter 9 provides detailed information for each of the HP 4285A
Command Reference HFP-IB commands.

Appendix A Appendix A contains Manual Changes and provides information
Manual Changes for using this manual with an HP 4285As manufactured before the
printing date of the manual.

vii



Appendix B Appendix B lists the HP 4285A’s error and warning messa,g;es‘ with ( :,
Error and Warning brief descriptions and solutions. o S
Messages

Appendix C Appendix C lists the HP 4285A’s initial settings and functioné whose
Initial Settings and  status is stored in internal system memory.

System Memory

Appendix D Appendix D provides the procedure for write protecting all of the
Write Protection  stored data in the HP 4285A’s memory card and internal EEPROM

memory.
Typeface Bold Boldface type is used when a term is defined.
Conventions For example: icons are symbols.
Italics Ttalic type is used for emphasis and for titles
of manuals and other publications.
Ttalic type is also used for keyboard entries
when a name or a variable must be typed in
place of the words in italics. For example:
copy filename means to type the word copy,
to type a space, and then to type the name of
a file such as filel.
Computer Computer font is used for on-screen prompts
and messages.
Labeled keys on the instrument front panel

are enclosed in (J.

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

viii



Certification

Warranty

Limitation of
Warranty

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.

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 1 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 returned 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.

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 improper site preparation or maintenance.

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



[l

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.

R T AT AT
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.
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General Information

introduction This chapter describes specifications, supplemental performance
characteristics, and other general information about the HP 4285A.

Components not The memory card is not covered under the HP 4285A°s warranty. If
Covered by the memory card becomes defective even within the warranty period
Warranty of the HP 4285A, 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 1-1) attached
(i to the instrument’s rear panel. The first four digits and a letter are
h . 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.

( Li7] HEWLETT.PACKARD JAPAN}

SERNO.  2040J12345

L B MADE IN JAPAN 33

Figure 1-1. 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
Change supplement or have a different manual part number. This

P
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1-2 General Information

sheet contains “change information” that explains how te 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
Appendix A. For information concerning, a serial number prefix that
is not listed on the title page or in the Manual Change supplemert,
contact the nearest Hewlett-Packard office.

T e
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Specifications The complete HP 4285A 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 4285 A meets the specifications listed in this section. The
specification test procedures are covered in HP {2854 Maintenance
Manual (HP Part Number 04285-90030).
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Measurement Functions
Measurement Parameters

[Z1 : Absolute value of impedance
[Y] : Absolute value of admittance
: Inductance

: Capacitance

: Resistance

: Conductance

: Dissipation factor

: Quality factor

: Equivalent series resistance

. Parallel resistance

: Reactance

. Suceptance

: Phase angle

swHIIOoOTQmOr

i ; Combinations of Measurement Parameters

1zl Y| L.C RIG
6(deg), 8(rad) {D, Q, R, Rp, G|X | B

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-IB), and Manual.

Delay Time

_ Programmable delay from the trigger command to the start of the
E measurement, § to 60.000 s in 1 ms steps.

General Information 1-3



Test Signal

1-4 General Information

Measurement Terminals Q T

Four-terminal pair

Test Cable Length

0 m, 1 m, and 2 m selectable

integration Time

Short, Medium, and Long selectable (Refer to “Supplemental
Performance Characteristics” for the measurement time.)
Averaging

1 to 256, programmable

Frequency
75 kHz to 30 MHz, 100 Hz resolution.

Frequency AcCuracy
+0.01%

Signal Modes ( .

Normal. Program selected voltage or current at the measurement
terminals wher they are opened or shorted, respectively.

Constant. Maintains selected voltage or current at the device under
test (DUT) independent of changes in the device’s impedance.
Signal Level

The following test signal level accuracy is specified for an ambient
temperature range of 23°C15°C and the test cable length is 0 m.

Mode Range Setting Accuracy

Voltage | Normal 5mVims 10 2 Ve | 2{{8 + 0.46)% + 1 mVipe}
Constant' { 10 0 Vpms t0 1 Vi | £{(6 + 0.2()% + 1m0V}

Current | Normal |200 pApms to 20 mAms | 2{(8 + )% + 40 pArms}
Constant! | 100 pArms t0 20 MA s | £{(6 + 0.20m)% -+ 40 pAims}

1. When the ALC function is set to ON,

For the temperature range of 0°C to 55°C, multiply the temperature
induced setting error listed in Figure 1-6 to the test signal setting _
accuracy. When test cable length is 1 m or 2 m, add the following Q

error due to test cable length. T



E-;:r

02X fmx L (%)
Where,
Jfm : Test frequency [MHz],
L:  Test cable length [m].
Output Impedance

The following output impedance is specified for the test cable length
is0m:

(25 + 0.5f,)0 & (zo + %fm) %

Where,
fm © Test frequency [MHe]

Test Signal Level Monitor

The following test signal level monitor accuracy is specified for an
ambient temperature range of 23°C£5°C and the test cable length is
0 m.

Mode Range Monitor Accuracy
Voltage | 0.01 mVimg ~ 2.000Vims | 2{Smon Fal™ + S, /500} V]
Current |§.001 pArms — 20.00 mA e

For the temperature range of 0°C to 55°C, multiply the temperature
induced setting error listed in Figure 1-6. When test cable length is 1
m or 2 m, add the following error due to test cable length.

Simon X 0.2 X fi, X L (V]
Where,

fm : Test frequency [MHz},

L: Test cable length [m].

Smen : Readout value of test signal level
Seet : Setting value of test signal level

For example,

Test frequency : 1 MHz
Test signal level : 1 Vims
Monitor readout value : 500 mV e
Cable length : 1m

Ambient temperature : 25°C

Then, Voltage level monitor accuracy Vi, is

General Information 1-5
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Display Range

Measurement Accuracy

1-6 General Information

4+0.2x1_§_1><0.2 0.2

AV = 0.5 x 100 100 +0.5X"i"{")“'é‘>(1)<1
=0.024 [V]
0.024
Vima = 575
~ 4.8 (%]
Parameter Range

|ZL, R, X |0.00001 Q to 99.9999 MQ
Y], G, B | 0.00001 xS to 99.9999 S
0.00001 pF to 999.999 uF
0.001 oH to 99.9999 H
0.000001 to 9.99999
0.01 to 99999.9
—180.000 ° to 180.000 °
—999.999% to 999.999%

[ N N v )

The measurement accuracy includes stability, temperature coefficient,
linearity, repeatability and calibration interpolation error. The
measurement accuracy is specified when all of the following
conditions are satisfied:

¥ Warm-up time : > 30 minutes

e Test cable length : 0 m, 1 m (HP 16048A), or 2 m (HP 16048D)
For the 1 m or 2 m cable length operation {with HP 16048A/D),
CABLE CORRECTION has been performed.

» OPEN and SHORT corrections have been performed.

w The optimum measurement range is selected by matching the
DUT’s impedance ‘o the effective measuring range shown in
Figure 1-2 and Figure 1-3. (For example, if the DUT’s impedance
is 3 k2 and osciliator level is less than or equal 1V, the optimum
range is the 500¢ range.)

= Measurement accuracy is specified at the following reference planes.

o Test frequency < 1IMHz
At the UNKNOWN terminals on the HP 4285A front panel or at
the end of the standard test leads (HP 16048A/D).

o Test frequency > 1.001MHz
At the 1-port terminal of the HP 160858 Terminal Adapter
which should be connected to the UNKNOWN terminals of
the HP 42854 or to the end of the standard test leads (HP
16048A/D).

AR
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Effective Measurement Range
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1z}, [¥|s L, C, R, X, G, and B Accuracy

IZ], Y], L, C, R, X, G, and B accuracy A, is given as
Ac=%(An+A)xX K [%]

Where,

Ar : Basic accuracy equation given from the A; to A;g shown in
Table 1-1. The applicable frequency range and impedance
range of equations, A; to Ayg, are shown in Figure 1-4 or
Figure 1-5. (Refer to “Basic Accuracy Equations”.)

A.: Cable Length Factor (Refer to “Cable Length Factor™.)

K;: Temperature Factor (Refer to “Temperature Factor”.)

=
5]
@

=

e
=4
=
=3
=
8
k=5

L, C, X, and B accuracies apply when Dy (measured D value) < 0.1.

When Dy > 0.1, multiply A, by «/1+ DZfor L, C, X, and B
accuracies.

R and G accuracies apply when Qy {measured Q value) < 0.1.

When Qy > 0.1, multiply A, by /1 + Q2 for R and G accuracies. G
accuracy given by the equation above applies to the G-B combination

oaly.

D Accuracy

D accuracy D, is given as,
Ae

De = +750

Where,

A, |Z},1Y),L, C, R, X, G, and B accuracy

D accuracy applies when Dy (measured D value) < 0.1.
When Dy > 0.1, multiply D, by (1 + Dy).

Q Accuracy

Q accuracy Q. is given as,

., @2x D,
Qe =7 FQz x D,
Where,
Q. Measured Q value,
D, D accuracy.

Q accuracy applies when @, x D, < 1.

¢ Accuracy

# accuracy #, is given as,
180 x A,

#, =
i?1'><100

[deg]
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1-10  General Information

Where,
Ao |Z], [Y}, L, C, R, X, G, and B accuracy

" G Accuracy

G accuracy G, is given as,

G.=+B,x D, [5]

1
(B == 2mfCe = 2rfo)

B;: Measured B value [S],
C:: Measured C value [F],
L,: Measured L value [H],
D, : D accuracy,

f Test frequency [Hz].

G accnuracy applies when Dy (measured D value) < 0.1.

G accuracy given by the equation above applies to the C,-G and
Ly-G combinations only.

Rp Accuracy ]
Ry, accuracy R,, is given as, (

i

_ L Bex x D,
Rpg h :h-D-'l’::FDe [Q]

Where,

Rye : Measured Ry value [€1],
D, : Measured D value,
D, : D accuracy.

Rp accuracy applies when Dy (measured D value) < 0.1.

Rg Accuracy
R, accuracy R, is given as,

Re=+X,xD, [Q)

X:: Measured X value {§],
C;:  Measured C value [F],
L;: Measured L value {H],
D.: D accuracy, s
[+ Test frequency [Hz). Q

Rs accuracy applies when Dy (measured D value) < 0.1.



Basic Accuracy Equations

7

The basic accuracy A, is calculated from the following procedure.

1. Determine A, equation from Figure 1-4 or Figure 1-5. In both
charts, boundary line belongs to the better accuracy area.

When the oscillator level < 1V, determine A, to be applied,
value of K; and value of K,,. from the Figure 1-4. If the
determined K,,. < 1, then round up K, to 1.

-
)
o
=3
&
o
5
S
3
2
. o)
=

When the oscillator level > 1V,pms, determine Ay to be applied and
value of K; from the Figure 1-5.

2. Calculate A, from the formula to be applied. The n accuracy
factor included in the A, equation is shown in Table 1-2. Use K;
and K,,. factors determined in previous step.

Table 1-1. Ap Equations

Ar = N%+ () 3%+ 22 [0.02% + (£2) - 01%)] - Ki - Kowe
Ay =M%+ (42)" 3%+ 22l 10.02% + (L) - 0.05%) - K: - Ko
Az =M%+ (L) -01%+ Zal [0.02% + (&) - 0.05%] - K; - K.
As =03%+ (4z)” 3%+ 22l [0.05% + (L2) - 0.1%] - K - Ko
As = 0.18% + el 0.02% - K; - Koo

As =0.18%+ (& ) 3%+' | [0.02% + (L) - 0.03%] - K: - Koee

<

2

3

B

Ar =05%+ (L2)" 3%+ Zel . (42) -0.2% - K: - Kose
As m018%+—55—kl 0.03% - K Kosc

As = Na%o+ (18)" 3% + 42 [0.02% + () - 0.1%] - K:
Ao = Na% + (15%)22-3%4«’?};;}' [0.02% + (£2) - 0.05%)] - &
An =0.18%+ (& ) -0.1%+ 2=l [0.02% + () - 0.05%)] - K.
Az =03%+ (&) 3%+ Zzl [0.05% + (L2) - 0.1%)] - &
j Ars =0.18% + lml 0.02% - K.

- Ay =0.18%+ (&2 ) 3%+Lm— [0.02% + (Lz) - 0.03%] - K;
Ays =05%+ ()" 3%+ el (L) 0.2% - K

Ars = 0.18% + Z2l . 0.03% - K:

|Zm| : Absolute value of measured impedance in [§2]

fon © Test frequency in [MHz]
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N Accuracy Factors

N; and N; in the A, equations have the following values:

Table 1-2. N Accuracy Faclors

Frequency(f) Ny | No

75 kHz < f < 200 kHz {0.15]0.15
200 kHz < f < 3 MHz0.08;0.15
3MHz <f£<5MHz |0.15(0.38
5 MHz < f < 30 MHz | 0.30]0.38
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Admittance

&
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Figure 1-4.
Accuracy Equations, K; Factor, and Kgg¢ Factor
(Test Signal Level < 1 Vrms)
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Figure 1-5.
Accuracy Equations and K; Factor
(Test Signal Level > 1 Vrps)
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Measurement Accuracy
Calculation Example

Cable Length Factor

Add the following cable length factor 4, to the measurement
accuracy, when the cable length is set to 1 m (for HP 16048A) or

2 m (for HP 16048D) in CABLE field, after performing the cable
correction and the OPEN/SHORT correction. When the cable length
1s 0 m, A, is 0 percent.

- Uoewsioly fessuagy 3y

_Im
A = 15 T4 (%)
Aco is the additional error when the impedance range is above 5 k).
_ lZml “Jm K !
Ae= oo [
where,
fm : - Test frequency in [MHg]
Z Absolute value of measured impedance in [kQ)]
K : Test cable length in [m]

Temperature Factor

Multiply the sum of the basic accuracy and the cable length
factor by the following temperature induced error Ky, when the
temperature range of 0°C to 55°C. The boundary belongs to the
smaller multiplier.

Temperature (°C ) O 8 18 28 38 48 55
! | [

X2 i x3 1] x4

K, X3 | x2 | x1

Figure 1-6. Temperature Factor Kt

Example of L¢-Q Accuracy Calculation
Measurement Conditions

Measured inductance Ly of  220nH
DUT:

Measured Q Value of DUT: 30

Test Signal Level : 1 Vime
Test Frequency f,: 256.2 MHz
Integration Time : LONG
Cable Length : 0m
Operating Temperature : 28 °C

Determine inductance measurement accuracy Ae.
1. From the “|Z], |Y], L, C,R, X, G, and B Accuracy”,

fneasurement accuracy A, is determined as below.

Ao = £(A, + A.) x K,
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2. First of all, to determine the measurement accuracy 4., calculate (
the impedance value from the DUT’s inductance value. So the i
measurement impedance Zy, is :

L = 27,1y
~ 35 Q]
Where,

fm 1 Test frequency [Hz]
Ly : Measured inductance value of the DUT [H]

3. Choose an accuracy chart from Figure 1-4 and Figure 1-5. The
oscillator level is 1 Vg, then Figure 1-4 is chosen for this
measurement.

4. Find the frequency point of f,, (25.2 MHz) along the X axis in
Figure 1-4. Both axis are in log format. Interpolation may be :
required. S

5. Find the impedance point of Z, (35 ) along the Y axis in
Figure 1-4 determined in step 2. Both axis are in log format.
Interpolation may be required.

6. Mark the intersection of above two steps and determine the basic
accuracy equation A, integration factor K;, and oscillator level
factor Koec.

From

Test frequency fp, : 25.2 MHz
DUT’s impedance Zy, : 30
Integration time : LONG
Test signal level : 1 Vi

Then, 4, = A;, K; = 1, and K, ;. = 1 (Rounded from 0.02).

7. From the Table 1-1, actual accuracy equation to be applied is
determined as 4;.

Then,
Ay =N %+ (i)2-37+ﬂ [002‘V+ (E—) -0 1?} -K;-K
1 — N1 A 30 (1] |Zm| . (o} 20 -1 /0 i ose
8. Determine N from Table 1-2.
From frequency=25.2 MHz,
then, Ny = 0.3.
9. Then,
25.2\ 2 50 25.2
An =0. —_— e | (3,02 — - 0.1%] -1 -
a 03%+(30) 3%—{-]35[[ %%(30) %] 1-1
~ 2.6 (%]

(o
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Correction Functions

10. Cable length is 0 m, then 4, = 0.
11. Operating temperature is 28°C, then K,;=1 from the Figure 1-6.
12. Therefore, inductance Iﬁea.surement accuracy A, is .
Ao =+ (An+ Ac) X K,
=+(26+0)x1
= £2.6 [%]
Determine @ measurement accuracy Qe.

w
&
&
2
2
2
=
2
e
3
2
=)
3

1. From the “Q Accuracy”, Q measurement accuracy @, is
determined as below. ‘

. QIxD.
Q‘“iWQxng

2. Determine D accuracy D, for calculating .. From the previous
step “Determine inductance measurement accuracy A.”, A, is 2.6
(%], then :

'Ae
De = ilDO

= 10.026

3. Therefore (), is :

_ oy Q% De
15 Qx x D,

" 30% x 0.026

T T 1F30x0.026

& 4106/ — 13

Qe

Zero Open

Eliminates measurement errors due to parasitic stray admittance (C,
() of the test fixture.

Zerc Short

Eliminates measurement errors due o parasitic residual impedances
(L, R) of the test fixture.

Load

Improves the measurement accuracy by using a device which value is
accurately known (a working standard) as a reference.
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List Sweep 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.

Comparator Function Ten-bin sorting for the primary measurement parameter, and IN/
QUT decision output for the secondary measurement parameter.
Sorting Modes

Sequential mode. Sorting into urnnested bins with absolute upper and
lower limits,

Tolerance Mode. Sorting into nested bins with absolute or percent
limits.
Bin Count

0 to 998999

List Sweep Comparator

" HIGH/IN/LOW decision output for each point in the list sweep
table.

Other Functions
' Storefl.oad

Ten instrument control settings, including comparator limits and list
sweep programs, can be stored and loaded into and from the internal
non-volatile memory. Ten additional settings can also be stored and

loaded from each Memory Card.

HP-IB

All control settings, measured values, comparator limits, list sweep
program can be controlled or monitored. 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
Janguage is TMSL (Test and Measurement Systems Language).

HP-IB Interface Functions
SHi, AH1, T5, L4, SR1, RL1, DC1, DT1, CO, E1

Self Test

Softkey controliable. Provides a means to confirm proper operation.
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Option 001
(Internal DC Bias)

Other Options

Adds the variable DC bias voltage function.

DC Bias Level

The following DC bias level accuracy is specified for an ambient
temperature range of 23°Cx5°C. Multiply the temperature induced
setting error K listed in Figure 1-6 for the temperature range of 0°C
to 55°C.

Voltage Range Resolution Setting Accuracy

=+(0.000 to 4.000) V 1 mV +(0.1% of setting + 1 mV)
+(4.002t0 8.000) V ; 2mV | £(0.1% of setting + 2 mV)
£(8.005 to 20.000) V| 5 mV 4(0.1% of setting + 5 mV)
+(20.01 t0 40.00) V | 10mV | £(0.1% of setting + 10 mV)

A maximuem DC bias current of 100 mA can be applied to the DUT.

DC Bias Monitor Terminal

DC bias voltage or current can be monitored at the rear panel BNC
connector.

The following monitor accuracies are applied when the digital volt
meter whose input impedance is > 10 M£) is used.

w DC Bias Voltage Monitor
DC bias voltage across the DUT x 1

Output Impedance : 11 k&
Monitor Accuracy : +(0.2% of reading + 2 + 0.8 X Igy) mV

Where,
Liu¢ is current flowing through the DUT in [mA].

# DC Bias Current Monitor
DC bias current through the DUT x 10 @ (1 V at 100 mA)

Output Impedance : 10 k&
Monitor Accuracy : (1% of reading + 0.3) mA

Option 002 Accessory Control Interface
Allows the HP 4285A to control the HP 42841A
Bias Current Source or the HP 42851 A Precision Q
Adapter.

‘The voltage ratio measurement accuracy, when the
HP 4285A is used with the HP 42851A Precision Q
Adapter, is described in the HP 42851A°% Operation
Manual.

Option 008 Add Operation Manual {Japanese)

Option 009 Delete Operation Manual

Option 109 Delete HP-IB Interface

General Information 1-19
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Option 201 Handler Interface ( ;
Option 202 Handler Interface E
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 915 Add Service Manual

Option W30  Three Year Customer Return Repair Coverage

Option W32  Three Year Customer Return Calibration Coverage

Furnished Accessories  Operation Manual HP Part Number 04285-90000
Maintenance Manual  HP Part Number 04285-90030
Memory Card HP Part Number 04278-89001
Power Cord Depends on the country where the

HP 4285A is being used. Refer to #**<xref
PCABLES>: undefined*** in Page 2-7.

100§ Resistor Box HP Part Number (4285-61001

BNC Female-Female = HP Part Number 1250-0080, (4 ea).
Adapter

Fuse Only for Option 201,

HP Part Number 2110-0046; (2 ea).

Accessories Availabie
Test Fixture [ Test Leads

HP 16034E Test Fixture for SMD or Chip type DUT, {<40
' MHz
HP 16047A Test Fixture for Axial or Radial DUT, {<13 MHz
HP 16047C Test Fixture for Axial or Radial DUT, £<40 MHz
HP 16047D Test Fixture for Axial or Radial DUT, <40 MHz
HP 16048A Test Leads Length 1 m (BNC connector)
HP 16048D Test Leads Length 2 m (BNC connector)
HP 16065A External Voltage Bias Fixture
HP 16334A Tweezer-type Test Fixture for SMD or Chip type
DUT, <15 MHz
HP 16451B Dielectric Test Fixture
HP 42842C Bias Current Test Fixture

HP Part Number SMD Test Fixture (HP 42842C Option 001)
42851-61100
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Power Requirements

Operating Environment

DC Bias Source
HP 42841A Bias Current Source

Memory Card

HP Part Number Memory Card, 1 ea.
04278-89001

HP 16470A Memory Card Set, 10 ea.

]
o
=
B
&
=3
o
=3

HP-IB Interconnection Cables

HP 10833A HP-IB Cable, Im
HP 10833B HP-IB Cable, 2m
HP 10833C HP-IB Cable, 4m
HP 10833D HP-IB Cable, 0.5m

Handler Interface Connector for Mating with Option 201

HP Part Number AMPHENOL 36-pin Connector
1251-0084

Scanner Interface Connector for Mating with Option 301

HP Part Number AMPHENOL 14-pin Connector
1251-0142

Line Voltage
90 to 132 Vac,198 to 252 Vac

Line Frequency
47 to 66 Hz

Power Consumption

200 VA max.

Temperature
0°C to 55°C

Humidity
< 95% R.H. at 40°C

Altitude
{m to 2000m
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Dimensions
Weight

Display

1-22 General Information

426(W) by 177(H) by 498(D) (mm)
Approximately 16 kg (35.3 1b., standard)

LCD dot-matrix display.

€apable 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 The HP 4285A supplemental performance characteristics are listed
Performance below. These supplemental performance characteristics are not

. g specifications but are typical characteristics included as supplemental
Characteristics information for the operator.

Stability = When the following conditions are satisfied,

Integration time : LONG
Operating temperature : Constant operating temperature of
23°C £5°C
Parameter <1 MH:z 30 MHy
1Z), [Y), L, G, R | < 0.01%/day | < 0.05%/day
:) D < 0.0001/day | < 0.0005/day

Temperaiure Coefficient  When the following conditions are satisfied,

Integration time : LONG
Test signal voltage : 220 mVims
Operating temperature : 23°C £5°C
Parameter <1MHzx 30 MHz
|Z|, Y], L, C, R{ < 0.004%/°C | < 0.05%,/°C
D < 0.00004/°C 1< 0.0005/°C

Settling Time
Frequency (fm)

j a < 50 msec.

Test Signal Level
® < 100 msec.

Measurement Range

® < 50 msec./range shift

Input Protection  Internal circuit protection, when a charged capacitor is connected to
_ the UNKNOWN terminals.

The maximum capacitor voltage is:
H
Vmar AL v
ﬁ = V]
Where,

Vier : <200V,

AbbT -
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C: Capacitance value in Farads.

AT

Measurement Time  Tvpical measurement times from the trigger to the output of EOM at
the Handler Interface. (EOM: End of Measurement)

Integration | Measurement
Time Time
SHORT 30 ms
MEDIUM 65 ms
LONG 200 ms

In the following condition. An additional measurement fime, approx.
300 ms, is added to the measurement time.

Test signal voltage : 051V -2 Vs
Measurement range : 0 £ Range
Test signal current: > 22 mA

Display Time
Display time for each display format is given as

MEAS DISPLAY page approx. 8 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).

W Approx. 10 ms

Option 001 (Internal DC  Maximum DC bias current when the normal measurement can be
Bias) performed is 100 mA.

DC Bias Settling Time When DC bias is set to ON, add 5 ms to the measurement time.
This settling time does not include the DUT charge time.

Sum of DC bias settling time plus DUT {capacitor) charge time is
shown in the following figure.

f
N
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Sum of the DC Bias Settling Time and DUT (Capacitor) Charge Time

o

General Information 1-25






ﬁ*jf‘-‘z

Contents

2.

Installation
Introduction . . . . . . . . . .. ..
Incoming Inspection . . . . . . . ..
Preparation for Use . . . . . . . . ..
Rack/Handle Installation . . . . . .
Option 907 Handle Kit . . . . . .
Handle Installation . . . . . . . .
Option 908 Rack Flange Kit . . . .
Rack Mounting . . . . . . . . ..
Option 909 Rack Flange & Handle Kit
Handle and Rack Mounting . . . .
Power Requirements . . . . . . . .
Line Voltage and Fuse Selection . . .
Line Voltage Selection . . . . . . .
Fuse Selection . . . . . . . . ..
Power Cord . . . . . . . . . ...
Operating Environment . . . . . . . .
Storage and Repacking . . . . . . . .
Environment . . . . . . . . . . . .
Original Packaging . . . . . . . . .
Other Packaging . . . . . . . . . .

e e 2-1
e 2-1
..... 2-3
e 2-3

2-8

Contenis-1i




Figures

2-1. HP 4285A and Furnished Accessories . . . . . . 2-2
2-2. Rack Mount Kits Installation . . . . . . . . . 2-4
2-3. Line Voltage Selector . . . . . . . . .. . .. 2-5
2-4. Power Cords Supplied . . . . . . . . . . . .. 2-7
Tables
2-1. Rack Mount Kits . . . . . . . . . . . . . .. 2-3
2-2. Line Voltage Selection . . . . . . . . . . . .. 2-5
2-3. Fuse Selection . . . . . . . . .. . ... .. 2-6

Contents-2



‘ 5

Installation

This chapter provides the information necessary for performing an
incoming inspection and setting up the HP 4285A. The main topics
in this chapter are:

® Incoming Inspection
w Power requirements

® Line Voltage and Fuse Selection

m Operation Environment

m Electromagnetic Compatibility

& Ventilation Requirements
s Instruction for Cleaning

» Rack/Handle Installation

Incoming Inspection

Warning To avold hazardous electrical shock, do not turn on the HP 4285A
when there are signs of shipping damage to any portion of the outer
enclosure (for example, covers, panel, or display)

3 , 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 4285A has been checked mechanically and electrically. The
contents of the shipment should be as listed in Table 2-1. If the
contents are incomplete, 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,

.G'(
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Instaliation

Tabie 2-1. HP 4285A Contents

Description Qty. | HP Part Number
HP 4285A
Power cablel 1 —
Memory Card 1 04278-89001
1000 Resister Box 1 04285-61001
BNC Female-Female Adapter 4 1250-0080
Operation Manual 1 04284-90010
Maintenance Manual 1 04285-90030
Option 201 Fuse
Fuse 2 2110-0046
Option 207 Handle Kit
Handle kit 1 5061-9650
Option 908 Rack Flange Kit
Rack Flange Kit i 5061-9678
Option 909 Rack Flange & Handle Kit
Rack Flange and Handle Kit 1 5061-8684

1 Power Cable depends on where the instrument is used, see “Power

Cable”.




Power Requirements

Power Cable

Warning g

The HP 4285A 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 to 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 2-1 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.
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OFTION 980 Tnited Kingdom

Plug : BS 13634, 250V
Cable : HP 8120-1351

GPTION 801 Australia / New Zealand
/ a
e Nentrat
Eine

Plug : NZSS 198/AS Cl112, 250V
Cable : HP §120-1369 o

OPTION %02 Euarepean Continent

Earth

OFTION 303 0.8,/ Canada

s}

Nextrnl

N 1
Plug: CEE-VIL, 250V - Plug: NEMA 5-15P, 125V, 154
Cable: AP £120-168% Cable ; HP S120-1378
QPTION 984 B.S. / Canada OPTION 505+ Any country
Timel
T Bars
Flug : NEMA 615F, 250V, 1SA Plag : CEF VT, 250V
Cable : HP 2120-069% Cable ; HE 8123-1396
OPTION 06 Switzerkznd OPTION 912 Denmark

@ / -
=
- -l
Lime

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

Nentral

Plug: DHCR 187, 220V
Cabie : HP 3120-2956

OFTION 917 Indta / Repubiic of S.Africa

/ Ground—cxrth

Newtral
Plig 1 SABS 164, 250V
Cable : HP 8120-421F

OPTION 918 Japan

Plag: JIS C 8303, 125V, 154
Cable : HP 81204753

NOTE: Each option mumber inciudes a
‘family’ of cords and comnectors of varoius
materials  and plug  body  configurations
(straight, 90" etc).

Plug option 905 is frequently used for
intgrconnecting system compenents  and
peripherals.

Figure 2-1. Power Cable Supplied
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)




Line Voltage and
Fuse Selection

Caution w

Line Voltage Selection

AFuse Selection

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

115V~ QOperation 230V~ Operation

T 34 I
J— 250V~" g _ l 250V - ey
sy - ¢ w9 ;HSV"
N € ) I B\
‘l 1ot T2p e
250V~ " 250V ~

Figure 2-2. 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 2-2.

Table 2-2.

Line Voltage Selection

Voltage
Selector

Line
Voltage

115 V~

90-132 V, 47-66 Hz

230 Ve~

198252 V, 47-66 Hz

Select proper fuse according to the Table 2-3. 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 2.3,

Table 2-3. Fuse Selection

Operating Fuse Fose

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

115 V~ |[UL/CSA type] 2110-0381
Time Delay
24 250Vac

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

If you need this fuse,contact your nearest Hewlett-Packard Sales and

Service QOffice.
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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
@ 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!

S ]
Operation The HP 4285A must be operated under within the following
ironm environment conditions, and sufficient space must be kept behind the
Environment HP 4285A 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 § The HP 4285A must be protected from temperature extremes wiuch

% could cause condensation within the instrument.

Electromagnetic This product has been designed and tested to the requirements of
Compatibility the Electromagnetic Compatibility (EMC) Directive 89/336/EEC.

"fo 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 1o meet the
requirements.
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Ventilation
Requirements

To ensure adequate ventilation, make sure that there is adequate
clearance around the HP 4285A.

instruction for
Cleaning

To prevent electrical shock, disconnect the HP 4285A 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 4285A internally.

Rack/Handle

- Installation

Option 907 Handle Kit

Option 908 Rack Flange
Kit

The HP 4285A can be rack mounted and used as a component in
a measurement system. Figure 2-3 shows how to rack mount the
HP 4285A.

Table 2-4. Rack Mount Kits

Option Description Kit Part Nurnber
967 Handle Kit HP Part Number 5061-9699
908 Rack Flange Kit HP Part Number 5061-9678
909 | Rack Flange & Handle Kit | HP Part Number 5061-9684

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

Handle Installation

1. Remove the adhesive-backed trim strips 1 from the left and right
front sides of the HP 4285A.

2. Attach the front handles 3 to the sides using the screws provided.
3. Attach the trim strips 4 to the handles.

Option 908 is a rack mount 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.

Rack Mounting

1. Remove the adhesive-backed trim strips 1 from the left and right
front sides of the HP 4283A.

2. Attach the rack mount flange 2 to the left and right front sides of
the HP 4285A using the screws provided.

Instaliation 2-7



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

Option 909 Rack Flange  Option 909 is a rack mount kit containing a pair of flanges and the
& Handie Kit necessary hardware to mount them to an instrument which has
handles attached, in an equipment rack with 482.6 mm (19 inches)
spacing.

Handle and Rack Mounting

1. Remove the adhesive-backed trim strips 1 from the left and right
front sides of the HP 4285A.

9. Attach the front handle 3 and the rack mount flange 5 together
on the left and right front sides of the HP 4285A 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}).

Figure 2-3. Rack Mount Kits installation
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Introduction

This chapter provides the information you will need to know before
operating the Hewlett-Packard Model 42854 Precision LCR Meter.
Before using the HP 42854, read through this chapter so you can
quickly and efficiently learn the HP 4285A°s operation.

Product Introduction

The HP 4285A is a general purpose LCR meter for incoming-
inspection of components, quality control, and iaboratory use. The
HP 4285A is used for evaluating LCR components, materials, and
semiconductor devices over a wide range of frequencies (75 kHz

to 30 MHz) and test signal levels (5 mV to 2 Vi, 200 A to 20
mA s )

The HP 4285A measures L-Q and C-D with a basic accuracy of +
0.1% (L, C), = 0.001 (D) with six digit resolution (the dissipation
factor resolution is 0.000001). With its built-in comparator, the

HP 4285A can output comparison/decision results for sorting
components into a maximum of ter bins. By using the handler
interface and scanner interface options, the HP 4285A can easily be
combined with a component handler, scanner, and system controller
to fully antomate component testing, sorting, and quality control
data acquisition and processing.

The HP 4285A°s 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 4285A

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

The HP 4285A with an Option 002 accessory control interface, an
HF 42841A bias current source, and an EP 42842C bias current test
fixture can apply a 0 to 10A DC current bias to the device under test
(puT). So, high current biased impedance measurement of coils and
transformers can be performed easily, quickly, and safely.

The HP 4285A with Option 002 accessory control interface and the
HP 42851A Q adapter realize stable high Q measurement using the
resonant measurement method and an automated tuning operation.
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Front Panel Description  Figure 3-1 shows the brief description of each key on the HP 4285A% (
front panel.
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Figure 3-1. Front Panel Overview

(D LINE On/Off

Power on/off switch. In the ON position all operating voltages

are applied to the instrument. In the OFF position NO operating
voltages are applied to the instrument.

@ LCD Panel

The Liquid Crystal Display {LcD) displays measurement results, test
conditions, softkey labels, and other information.

@) SOFTKEYs

Five softkeys are used to select control and parameter functions.

Each softkey has a softkey iabel along its left side.

@ 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 functions.
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(® CURSOR Keys

The CURSOR arrow keys are used to move the field select cursor
from field to field on the LCD display page. When the cursor is
moved to a field the field changes to an inverse video image of the
original field. The cursor can only be moved to a field, it can’t be
moeved into a monitor area.

(® ENTRY Keys

The ENTRY keys are used to enter numeric data into the HP 4285A.
The ENTRY keys are composed of the digits (o} to {3}, & period {},

a minus sign (-}, (ENTER), and (BACK sPACE] keys. (ENTER) 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.

(D HP-IB Status Indicator

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 4285’s HP-IB status when it is
interfaced to a controller via HP-IB.

® (D) Key

The Local (LCL) key returns the HP 4285A to local (front-panel)
operation from the remote (computer controlled} operation state
unless a Local Lockout command has been invoked from the
computer. is the only front-panel key activated while the
HP 4285A isin the REMOTE state.

© (TEEEED) Key

This key is used to manually trigger the HP 4285A when it is set to
the Manual Trigger mode.

® MEMORY Card Slot and UNLOCK Button

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

©® EIEED) Key

is used to enable or to disable the DC bias output.
is a toggle type switch, and the DC BIAS ON/OFF LED indicator

is located above (DC BIas). There are two ways to apply the DC bias
to the DUT. One is Option 001 DC bias option and the other is the
HP 42841A Bias Current Source combined with the HP 42842C Bias
Current Test Fixture. Either one can be selected in the CONFIG
field. simply the DC bias output turns ON or OFF, and the
DC bias value must be set in the BIAS field.
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© CONTRAST Control Knob
This knob is used to adjust the LCD’s CONTRAST.

D) &UNKNOWN Terminals

These are the UNKNOWN {ferminals used to connect a four-terminal
pair test fixture or test leads for measuring the DUT.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 I

& FRAME Terminal

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




Rear Panel Description  Figure 3-2 gives a brief description of the HP 4285A’s rear panel.
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Figure 3-2. Rear Panel Overview

(D HP-IB Interface Connector

The HP-IB interface connector allows interfacing with a controlier
and other HP-IB instruments.

:} (@ Interface Connectors

When interface options are installed, the interface connectors will
be installed as shown in Figure 3-2. When the HP 42854 is not
equipped with an interface option, blank covers are installed.

(3 INT DC BIAS MONITOR Connector

This BNC connector is used for monitoring the DC bias voltage or
current applied to the DUT. The monitor function can be switched
to either voltage on the MON field
in the MEAS SETUP page. This connector is installed only when

Option 001 is installed.

v
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(@ EXT TRIGGER Connector

The HP 42854 is triggered by inputting a TTL active low to high
going edge trigger pulse.

® ~LINE Input Receptacie

AC power cord receptacle.

® A ~LINE Fuse Holder

Fuse holder for the HP 4285A’s line fuse. Refer to Figure 2-3 fo
determine the correct line fuse rating.

{0 ~LINE VOLTAGE SELECTOR

The switch used to match the HP 4285A to the AC operating voltage
being used. Refer to “Line Voltage Selection” in Chapter 2 to
determine the correct operating voltage.
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Dispiay The following paragraphs define the display areas and fields, and
describes the LCD’s display pages.

Display Area Definition  The HP 4285A uses a 40 character 16 line Liquid Crystal Display
{Lcp), and the display area on the LCD is divided into the blocks as
shown in Figure 3-3.

Display Page Formet Field
System Menu Fielg Softkey Area

Comment Field ol ueas f
i p1se
LoBIN
Measurement Data/ : ! No.
Condition Area : :
: ~_ ©Cp:484.101 pF BN
. L cour
D :.017368 B
ive ;143 v s : 4.zs0ma | O
el
Input Line R

Bystem Meszsage Line

i

Figure 3-3. Display Area Definition
Display Page Format Field

This area identifies the current page displayed. The currently
selected page name is displayed in this area enclosed in angle
brackets.

3 System Menu Field

The system menu field is always displayed on the upper right corner
of all pages {except for the SELF TEST page and the CABLE
CORRECTION page). When the CURSOR is on the SYS MENU
field, functions which are not displayed on the display pages (for
example, STORE/LOAD, print, key lock, fixing decimal point, bin
count, system reset, and clear page setup functions) are available.

Comment Field

The comment field is used to display comment messages.
Alpha-numeric comment can be entered by moving the CURSOR to
the comment field and pressing C on the MEAS SETUP
page. Up to 30 characters can be entered or the comment line.

This comment line is stored to the internal non-volatile memory or
1al memory card with the instrument control settings when
STORE s pressed in the SYS MENU field. The comment line area is
displayed on the following pages.

i
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e MEAS DISPLAY

wm BIN No. DISPLAY

w LIST SWEEP DISPLAY
w MEAS SETUP

w LIST SWEEP SETUP

w SYSTEM CONFIG

The comment can be entered via HP-IB using the DISPlay:LINE
command.
Softkey 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.

Note 4§ Under certain conditions one of the following messages may be
W displayed instead of the measurement result.

“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 circuif is not functioning.

Bommmmm e The “overflow” message is displayed 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 using
the front panel keys is displayed.

System Message Area

This area is where system messages, comments, and error messages
are displayed.
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MENU Keys and  The HP 4285A has three MENU keys which are used to define the
Display Page LCD display pages.

MENU
DISPLAY MIZAS CATALGG/
FORMAT SETUP SYSTEM

_JEnpan

Figure 3-4. MENU keys

Fach MENU key has four display pages as follows.

{DISPLAY FORMAT )  This MENT key has the following four pages.

m MEAS DISPLAY

wm BIN No. DISPLAY

wm BIN COUNT DISPLAY
w LIST SWEEP DISPLAY

These display pages are used for displaying measurement and sorting
results. Some controls for each display page can be set from the
display page. Only from the above display pages can the HP 4285A
measure a DUT. 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 will be displayed. The
CURSOR will be positioned at the MFAS DISPLAY field. The
power-on default display page is the MEAS DISPLAY page. For
more information under {(DISPLAY FORMAT ), refer to Chapter 4.
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(MEAS SETUP)

{CATALOG/SYSTEM )

3-10 Overview

This MENTU key has the following four pages.

m MEAS SETUP
m CORRECTION
u LIMIT TABLE SETUP
a LIST SWEEP SETUP

These display pages are used for setting measurement conditions
(including the correction function), or setting bin sorting limits.
When one of these display pages are being displayed, the HP 42854
stops the measurement and bin sorting judgments. {The HP 4285A
measures the DUT and performs the bin judgments only from the
display pages under {(DISPLAY FORMAT).) When is pressed,
the MEAS SETUPF page is displayed and the softkeys 1o 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 “MEAS SETUP Page” in Chapter 5.

This MENU key has the following four pages.

g CATALOG

® SYSTEM CONFIGURATION
# CABLE CORRECTION

® SELF TEST

These display pages are used to control functions which are not
related to the main measurement controls. When (CATALOG/SYSTEM)
is pressed, the CATALOG page will be displayed, and the softkeys
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 6.

A summary for each display page will be given starting from the next
paragraph.




Summary of Pages

Figure 3-5 shows all display pages. A summary of each page is
described below.

MEAS DISPLAY {under (DiSPLAY FORMAT }}

This display page provides the measurement result information, and
some control settings are entered from this page. The HP 4285A
measures the DUT from this page, and displays the measurement
results in large size 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 4285A measures the DUT from this page. The bin number

is displayed in large characters, and the measurement results are
displayed in normal size characters.

BIN COUNT DISPLAY (under (DISPLAY FORMAT J)

This display page provides the limit table’s conditions, and the
comparator’s bin counter results. The HP 4285A can measure
the DUT 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 selection of the sweep mode (step/sequence). The HP 4285A
measures the DUT according to the list sweep condifions 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 all of the measurement control settings.
The HP 4285A halts the measurement in this page. Some control
settings can be changed in the display page under the DISPLAY
FORMAT menu.

CORRECTION (under (MEAS SETUP))

This display page provides the correction function. The correction
function should be used to measure the DUT accurately.
OPEN/SHORT correction, OPEN/SHORT/LOAD correction,
selection of test cable length, and MULTI channel correction are
available in this page.
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LIMIT TABLE SETUP (under (MEAS SETUP))

This display page provides the limit table settings for bin sorting.
The HP 4285A doesn’t perform measurement from this page. To see
the comparison results, either the BIN No. DISPLAY page (under
(DISPLAY FORMAT ) menu) or the BIN COUNT DISPLAY page (under

(DISPLAY FORMAT } menu) should be used.

LIST SWEEP SETUP (under (MEAS SETUP))

This display page provides the control settings for the List Sweep
measurement function. The HP 4285A doesn’t measure the DUT
from this page. To measure the DUT using the list sweep function,
the LIST SWEEP DISPLAY page (under {DISPLAY FORMAT )} should

be used.

CATALOG (under [CATALOG/SYSTEM })

This display page provides a list of the stored setups in the internal
memory or the memory card.

SYSTEM CONFIG (under [CATALOG/SYSTEM )}

This display page enables operation of either the HP-IB interface or
the HP 4285A°s optional interfaces. Alsc, installed options are listed
on this page.

CABLE CORRECTION (under {CATALOG/SYSTEM))

This display page provides the cable correction data measurement
procedure to adopt the HP 4285A to your HP 16048A /D test leads.

It is not recommended to use extension cables other than the HP
16048A and HP 16048D. Using other types or different length of
cables may increase the measurement error.

The measurement error due to an individual test leads is proportional

to the square of the test frequency. Accordingly, even small test leads
differences can’t be ignored at high frequencies, such as 30 MHz.

If you never performed the CABLE CORRECTION (the first

time you extended the test leads) or in case of changing the test
leads, perform the cable correction in this page to adopt the HP
4285A to the individual HP 16048A/D test leads. Once this cable
correction is performed, the measured cable correction data is stored
in non-volatile memory and is not lost when the HP 4285A is turned
OFF.

SELF TEST (under (CATALOG/SYSTEM ]}

This display page provides the HP 4285A’s service functions.

N



DISPLAY FORMAT MENU

MENU

DISPLAY  MEAS CATALOG/
FORMAT  SETUP SYSTEM

I T ..

BIN No. DISPLAY page

MEAS DISPLAY page
pag <BIN No.DISPLAY> SYS MEN HEAS
DISP
MEAS Funge 2 Co-3 RANGE ! AUTC
<MEAS DISPLAY> SYS MENU e FREQ : 1.00000M  BIAS : 1.5000 v aix
LEVEL:  1.00 ¥ INTEG:  MED -
FLNG :  Cp-D RANGE:  AUTD CoMP on -
FREQ : 1.00000MHz BIAS : ©.000 V BIN BIN
LEVEL: 1.500 v INTEG:  MED o BIN 1 COUNT
Cp : 484,101 DF BIN LI8T
. G0+ 1Z3.456 pF D : 0.12345 Al
D -.017368 e CORR: OPEN, SHORT, LOAD  CBL: Om
vm  : 1.431V In : 4.280mA SWEER
CORR: OPEN, SHOAT, LOAD cBL: on
BIN COUNT DISPLAY page
o <BIN COUNT DISPLAY> SYS MENU o
: FUNC ©  Cop-B NOM @ 1DO.0OD PF :
g Low! % | HIGH[ % ] COUNT
1 - 0.010 + .00 J—
z - o.o + 0.020 o o
3 - 0.000 + 0.030 o M
4 - G040 . 0,040 ot
5 - 0.080 - 0.050 sese DO
e & - 0.050 + 0.080 go oW
7 - 0.07p < 6.070 5
- & - 0.080 + 0.080 o LISt
s - 0.080 + 0.080 0 SwEEP
2nd +. 000000 +.000005 | 1
REJ ONT  AUXT 909995  OUTIO9G999

LIST SWEEP DISPLAY page

<L IST SWEEP DISFLAY> SYS MENU Mo AS
DIsP

MODE | o

FREDIHZY cpi F 1 D | P BLN

1.00000M 123.4%53p ©. 00001 L

2.00000M 1234550 €. 00002 L Mo -

3.00000M 123,45 €. 00003 BIN

4000004 123.457p ©. 00004 CONT

5.00000M 123.458p G. 00005 H

6. 00000M 123 .4590 0. DOUOE

700000 133_650p 0. 00007 LIST

B_00ODOM  123.861p 0. 00008 H SWEER

G_0000DM  1323.552p 0. 00009 H

10.0000M 123 .553p 0. 00010 H

12602005

Figure 3-5. Display Pages (1/3)
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MEAS SETUP MENU

DISPLAY  MEAS CATALOG/
FORMAT  SETUP SYSTEM

I

CORRECTION Page

MEAS SETUP page <CORRECT ION~ SYS MENU juandl
: OPEN 1 ON CABLE: in
SHOAT:  ON MODE - MULTL
MEAS LOAD @ OM oH No.: 1D
<MEAS SETUR> SYS Mznd et FING - Co- ??SSEC
FUNC :  Cp~D RANGE : LiSate] esssmoned FREQY : 1.00000MHZ em——
FREQ : 1.00000MHz  BIAS : 1.5000 ¥ CoRFEC REF A: 100.000pF 8: 0£.00010 LIMIT S
CLEVEL: & 1.00 V INTEG: MED T1on MEA A: 100.004pF  B: 0.00011 TABLE - }
FREQ? : 10.00COMHZ . ‘
T™RI6 @ INT AVG 4 LIMIT REF A: 100.0200F B: 0.00012 LIST
ALC =] Vi H O TABLE MEA A 100.024pF B: 0.00013 SETLR
MON  : VBIAS in o FREQ3 : 30.0000MHz
DELAY : 0 ms S — REF A: 200.040nF B: 0.00014
LISt MEA A 300_041pF  B:  0.0D013
DEV A:  AABS REF A: 123.456 pf  SETWP
B: LARS B: 0.00005

LIMIT TABLE SETUP page

<L IMIT TABLE SETUP» SYS MEMS g:ﬁp
FUNC Co~D NOM @ 100.000 oF

MODE @ X AR OFF COMP:  ON

BIN LOW HIGH CORREC
1 - 0016 % + 0.010 % TI0M
2 -o0020% + 0.020 %

3 - 0030 % * G050 1 LEMIT
4 - 0.040 % . 0,040 % TABLE
5 - 0.050 % « 0.050 %

6 - 0.060 % + 0.060 ¥

7 - 0070 % + 0.070 % is;,f’zp
& - 0.080 % + 0.080 ¥

g - 0.090% . 5,000 %

Znd  +.000000 - 005

LIST SWEEP SETUP page

MEAS
<, IST SWEEP SETUP= SYS MENU sETp
MODE @ SEC
FREGIHZ)  LMT Lo¥ HIGH
1. 00GOOM A 123.456p  124.567p :T:?mvzc
2.00000H A 123.456p  124.567p
3., 00000M A 123,456p 124.567p LIMIT
4, 00000H A 123.456p  124.567p oo
5. QOBOOH A 123.486p  124.567p -
6. CODOOM A 123.456p 124.567p
R 7. DOCOOM A 123, 456p 124.867p  LIST
8. O0OCOM A 123.456p 124.567p  SETUP
. 00DOOM A 123.458p  124.567p
10, 0000H 4 123.486p  124.887p
L
12003006
Figure 3-5. Display Pages (2/3) L
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CATALOG/SYSTEM MENU

MENU

DISPLAY  MEAS CATALOG/
FORMAT  SETUP SYSTEM

I

| SYSTEM CONFIG page

CATALOG page <SYSTEM CONF16> SYS MENU CATA-
LoG
CATA~ BEEPER D ON
<CATALOG> 5YS MENU o6 Vo-1B LIF . INSTALLED SYSTEM
MEDIA: CARD HP-1B ADDRESS s 4T CONFIG
No. S COMMENT TALK GNLY 1 OFF ]
SYSTEM 2~ CABLE
W1 AUTOEXEC Setup CONF 16 DC BIAS (MOOL): INSTALLED CORREL
g i (;;;;Dfﬂxuremmt.s !1H-|z) ACCESSORY [iF (w002): INSTALLED
- recteristics .
43 B 10A DC Current Bias Test CABLE CONFIG! f o : ! Bi'*s SELF
34 B DC-Bias Sweep No.l CORRES HANDLER I ! 201?: Io:f ALLED st
hE- Q Meas, 25.2 MHz s :
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[ Figure 3-5. Display Pages (3/3)
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Basic Operation The HP 4285A’s basic operation is described in the following
paragraphs.
1. Display the desired display page using the MENU keys and the
softkeys. (Refer to Figure 3-5.)

2. Move the CURSOR to the field to be used using the CURSOR
keys. The cursor will be an inverse video marker, and the field is
an area at which you can set the CURSOR. (Refer to Figure 3-6.)

(A5 Dy gy vers
HEAS D 3 Y> 2 SYS MEMJ blse
Lp-D ] B S
FREQ : 1.0000 MHz A3 1 1.B000 V BIN
1.500 v INTEG: HED
Cp:100.000 pF BIN 3
COUNT L
D :.004285 —
Vi T 1.234 ¥V Ik 55 . T8mA BWEES
CORR: OPEN, SHORT, LOAD CBL :0m

CURSOR

GG
3

Figure 3-6. CURSOR Keys and Field Operation Example

3. The softkeys corresponding to the field pointed to by the
CURSOR will be displayed. Select and press a softkey. {Refer to
Figure 3-7.)
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[ HEWLETT 4285A THi2-30MH2
B DACKARD PRECISION LCR METER

= %
o
e

L
AMEAS DISELAY BYE MENY AT . X -
LT, wEEES %;
v e mewsi  ven roe 6 .
Cp:100.600 pF — ¥
-
D :.004285 - =
L] 2 1.2% v In 1 $6. TOaa et EE
CORR: OPEN. SHORT. LOAD coL:om [-] E:
[

Figure 3-7. Softkey Selection Example

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, for example, the test frequency’s unit will be Hz, etc.
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DISPLAY FORMAT Menu

Introduction . This chapter provides a functional description for the normal LCR
measurement function of each page under (DISPLAY FORMAT }. This
information includes front panel operation and softkey operation for
correct setup.

The {foliowing four display pages are available under {(DISPLAY FORMAT ).

m MEAS DISPLAY

® BIN No. DISPLAY

& BIN COUNT DISPLAY
s LIST SWEEP DISPLAY

This chapter describes the functions on each page.

MEAS DISPLAY When you press (DISPLAY FORMAT ), the MEAS DISPLAY page will be
page displayed. On the MEAS DISPLAY page, the measurement results

are displayed in large characters, and the following measurement
controls can be set. (The field in parenthesis is used to set the
control function.)

w LOAD/STORE (SYS MENU)

® Decimal Point Fix (SYS MENU)

w Printout (SYS MENU)

8 Key Lock Operation (SYS MENU)

m Selection of Displayed Impedance Parameters (FUNC)
w Measurement Range (RANGE)

k Test Frequency (FREQ)

® DC Bias (BIAS)

® Oscillator Level (LEVEL)

u Integration Time {(INTEG)

The above fields except for the System Menu (SYS MENU) is the

same as the flelds on the MEAS SETUP page. These fields are not
described in this chapter, the other fields on the MEAS DISPLAY
page are described in the following paragraphs.

The MEAS DISFPLAY page also provides the following information
in monitor areas on the displayed page.

m Oscillator Level Voltage/Current Monitor value {(V,,, I}

= OPEN, SHORT, LOAD on/off setting (CORR)

® Channel Number (CH) when the multi-channel correction mode is
set.

DISPLAY FORMAT Menu 4-1



u Cable Length Setting (CBL)

These conditions can be set from the MEAS SETUP page or
CORRECTION page. (For oscillator level voltage/current monitor
value, refer to “MEAS SETUP Page” in Chapter 5 and for OPEN,
SHORT, LOAD correction setting and channel number, refer to
“CORRECTION Page” in Chapter 5.)

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

Measurement
Results

| <MEAS DISPLAY>| SYS MENU g?gi

Func : [ Cp-D } mancE:[__AUTO ]
FREQ :[1.00000MHz | BIAS :[2.0000 V BIN

LEVEL: [ _1.00 V] INTEG: MED No .
Cp:123.456 pF BN
COUNT
D: 0.12345 —
Vo ocUUEEERV T Im UG FEmAT OEe
CORR: [OPEN, SHORT, LOAD caL;om
| + Field

Monitor Area

Figure 4-1. Available Fields on the MEAS DISPLAY Page

4-2 DISPLAY FORMAT Menu




<MEAS DISPLAY> MEAS DISP
BIN No.
BIN COUNT
LISY SwWeEp
FUNC; Co-0 Ca-D Lio-p
Ce-g cs-u Lo-0
Co~-6 Cs-Rs Lo-6
Cp-Fp Lp-fo
[res—e—- - sore 1/6 nore 2/6 ~—p~ - pore 36 _J
Ls-D R~X Y-8
t3-g Z-aideg) Y-Blgeg)
Ls~G Z-girad} Y-B{rad)
{a-fs
rore 416 mare S/6 e

mor e GIAG —J

FREQ INGR

INCR dHz
DECR g1z
DECR §

{Numeric Enteyj kidr

Mz
A ez
4 Mz
LEVEL INCR @
DECR §
{Aumeric Eatry) a¥
v
A
A

SYS MENY — Loap Ecw«zz.

[<— D.P FIx &
— D.P FIX B

-——-STOHEECMQL

b mor e 142

i

PRINY DIgSp
PRINT DATA
KEY ook

more 2/3

BIAS er{
bECR [}

itower i Entry]

»LE 2

INTEG SHORT

LONG

L2004

Figure 4-2. Available Softkeys on the MEAS DISPLAY Page
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SYS MENU Field

4-4 DISPLAY FORMAT Menu

The system menu allows you to perform the following functions.

u Load/Store

m Set decimal fixed point
m Printout

u Key lock

This paragraph describes each function.

from its non-volatile memories: the internal memory and an external
memory card. A combination of instrument control settings is stored
in the memory as one record, and 10 records each are available for
the internal or external memory. The following data will be stored in
the memory for the record fields of each record.

w Control settings on MEAS SETUP page.

o Displayed Impedance Parameter

o Test Frequency

0 Measurement Range

o Oscillator Level

o DC Bias

o Integration Time

o Averaging Rate

o Delay Time

o Trigger Mode

o ALC ON/OFF Selection

o DC Bias Monitor Mode

o V Monitor ON/OFF Selection

o I Monitor ON/OFF Selection

o Deviation Measurement A/B (AABS/A%/OFT) Selection
o Deviation Measurement A/B Reference Value

® Control settings on the LIMIT TABLE page.

o Swap Parameter

0 Nominal Value

7 Limit Mode for the Primary Parameter

0 Auxiliary Bin ON/OFF Selection

o Comparator Function ON/OFF Selection

o Low/High Limit values for Each Bin and for the secondary
parameter

n Control setting on the BIN COUNT DISPLAY page.
o Bin Count Function ON/QFF Selection
a Control settings on the LIST SWEEP SETUP page.

o Sweep Mode

0 Sweep parameter

o All Sweep Points

o All Low/High Limit values including the limit mode (A or B)

;o
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Note

Note

¢ Comment Line

w Display page format

ON/OFF condition of the front panel switch setting cannot
be stored in non-volatile memory. When the instrument control
settings are loaded from internal memory or external memory card,

is automatically turned off.

When the HP 4285A is turned on with the memory card inserted,
the HP 4285A%s Auto Load function will load the control settings
stored in record number 10. If there are no control settings stored in
record number 10 or the stored configuration mode is different from
the current configuration mode, the power-on default settings will be
used.

The following items are not stored by the LOAD/STORE function.
They are stored in the different area of internal memory when the
function concerned has changed.

w Control settings on the CORRECTION page.

o OPEN, SHORT, LOAD correction ON/OFF selection

o OPEN, SHORT correction data for all test frequencies.

o OPEN, SHORT, LOAD correction data for FREQ1 to FREQ7.
{OPEN correction data at each frequency, SHORT correction
data at each frequency, and LOAD correction reference data and
measurement data at each frequency.)

e Control settings on the SYSTEM CONFIG page.

o Beeper ON/OFF

o HP-IB address

o Talk Only ON/OFF
o Configuration mode

o Handler I[/F ON/OFF
o Scanner I/F ON/OFF

Storing the Contro! Settings
Perform the following steps to store the control settings to memory.
1. Move the CURSOR to the SYS MENU field.

2. If you want to store the data to the memory card, insert a
memory card in the memory card slot until it locks into place.

3. Press SI
be display

4. Enter a record number using the numeric entry keys and
to store the current control settings. Use § to 9 for internal
mermory, and 10 to 19 for a memory card.

{E. The message Enter record number to STORE will
on the system message line.
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Loading the Control Settings

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 SYS5 MENU field.

2. If you want to load the data from the memory card, insert the
card into the MEMORY card slot.

. The message Enter record number to LOAD will be

displayed on the system message line.
4. Enter the record number you want to load using the numeric entry

keys and (ENTER).

The HP 4285A displays the measurement data using a six

digit floating point display format. These softkeys display the
measurement data using a fixed point display format. These softkeys
can be used to change the number of displayed digits.

Setting the Fixed Decimatl Point Function
Perform the following steps to use the fixed decimal point function.

1. Move the CURSOR to the SYS MENU field.

2. Press X to fix the decimal point for the primary
parameter’s ata. The k will be displayed at the decimal
fixed point. Each time D A: is pressed, the displayed value
shifts by one digit to the rig the least significant digit is
turned off. The displayed value is rounded off.

" works for the secondary parameters’ data and works

the same as

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

® When the measurement function is changed.

n When a deviation measurement (which is set on the MEAS SETUF
page) is performed, or the deviation measurement function (AABS,
A%, and OFF)} is changed.

T_— . Softkeys

The HP 4285A’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 4285A must be set to the HP-IB talk only mode, and the printer
must be set to the HP-IB listen only mode. There are two print
modes: the PRINT DISPLAY mode and the PRINT DATA mode.

m PRINT DISPLAY mode



The print display mode is used to print out all information on the
displayed page by sending ASCII character strings to the printer.
An example is shown below.

Z

<MEAS DISPLAY> SYS MENU
FUNC : Cp-D RANGE : AUTO
FREQ : 1.0206MHz BIAS : ©0.0206 V
LEVEL: 1.90 V INTEG: MED
Cp: 418 .396¢pfF
D : .23 267°6
Um :+ 998.8mV Im : 2.628nmf
CORR: OPEN, SHORT CBL:Bm

Figure 4-3. MEAS DISPLAY Page Printout Example

— Note § The following characters are not recognized by the printer, so the
S character in brackets to the right of the character will be printed
instead.

m 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
“ASCII Format” in Chapter 8.

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

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

”- <DATA B>  The measurement results of the secondary
parameter (¢, D, Q, G, R., X, B). 12 ASCII
characters (SN.NNNNNESNN)
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: Normal measurement.

: Analog bridge is unbalanced.
: A/D converter doesn’t work.
: Signal source is overloaded.

: ALC unable to regulate.

: OUT OF BINS
: BIN1
: BIN 2
: BIN 3

<STATUS>

<BIN No.>

OB b= O b D B e D

8: BIN 8
9:BIN9
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 4285A waits for the completion
of the handshake before starting the next measurement. So the
measurement cycle of the HP 4285A 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.

Dumping the LCD Screen to the Printer

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 4285A to the printer using an HP-IB cable.

2. Set the printer to the listen only mode.

3. On the SYSTEM CONFIG page, set the talk only mode to ON.
4

- Press the DISPLAY FORMAT to display the MEAS DISPLAY
page.

Move the CURSOR to the SYS MENU field.

6. Press

&

7. Press

Printing out the Measurement

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

L



E

[ EE

Connect the HP 4285A to the printer using an HP-IB cable.

Set the printer to the listen only mode.

On the SYSTEM CONFIG page, set the talk only mode to ON.
Press (DISPLAY FORMAT ) to display the MEAS DISPLAY page.

. Move the CURSOR to the SYS MENU.

S A o S

! 'Fff The marker will appear at the side of
‘A.. The measurement results are sent to the printer on

The HP 4285A has kevboard lock-out capability that disables

all front panel operation except for th er LINE switch,
CONTRAST knob, (TRIGGER), and KEYLOCK. This is useful when you
don’t want the control settings cha.nged

Locking Cut the Front Panel

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 #o: T VE

3. Press | X (which is a toggled softkey). The icon of the
key will be displayed on the left side of ;(EY ¢, and the Keys
locked message will be displayed on the system message line.

4. Press :
keys again.

again, when you want to re-enable all front panel
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BIN No. DISPLAY When you press (DISPLAY FORMAT ) and BIN:No'=, the BIN No. ( :
Page DISPLAY page will be displayed. The bin sorting results are
displayed in large characters and the measurement results are
displayed in normal size characters on the data area. The following
measurement controls can be set from the BIN No. DISPLAY page.

{The field in parenthesis is used when this control is set.)

m Comparator Function ON/OFF Selection { COMP)
w LOAD/STORE (SYS MENU)

m Printout (SYS MENU)

e Key Lock (SYS MENU)

The BIN No. DISPLAY page also provides the following information
in the monitor areas (a monitor area looks like a field, but it is not).

® Selection of Displayed Impedance Parameter (FUNC)

® Measurement Range (RANGE) "
u Test Frequency (FREQ) ' )
w Oscillator Level (LEVEL)

w DC Bias (BIAS)

a Integration Time (INTEG)

w OPEN, SHORT, LOAD or/off setting (CORR)

m Cable Length Setting

These conditions can be set from the MEAS SETUP page, and most
of these conditions can be set from the MEAS DISPLAY page. (\ _

The available fields and the softkeys which correspond to the fields
on this page are shown in Figure 4-4 and Figure 4-5.
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MEAS
<BIN No.DISPLAY> | 15m
FUNC 1 [CorD .0 RANGE: I~ AUTQ
FREQ : 1,00000MAz & BlAS ::178000 V % gy
LEVEL: : [1.00.V. ' INTEG::  MED ! No.
comp :[ON ]
8IN Sorting BIN
Results BIN 1 COUNT
Measurement LIsT
. . A .l
Results o—— Cp : 123.45 pF D 0.12345 SWEEP
CORR: {OPEN, SHORT. LOAD ' CBL:OM.
| : Field
. o Monitor Area
L3
Figure 4-4. Available Fields on the BIN No. DISPLAY Page
-
0.
o
i v)

5
&
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<BIN No. DISPLAY> MEAS DISP SYS MENU -7 LOAD CANCEL PRINT DISP
BIN No. PRINT DATA
BIN COUNT KEY LOCK
LIST SWEER )
e more 2/2 -
fe STORE E CANCEL,
~—— more 1/2

Figure 4-5. Available Softkeys on the BIN No. DISPLAY Page

COMP Field The COMP field allows you to only set the comparator function to
ON or OFF. The HP 4285A’s built-in comparator can sort devices
into a maximum of ten bins (BIN 1 to BIN ¢ and the OUT OF
BINS bin) using a maximum of nine pairs of primary limits. Also
the secondary parameter can be sorted using one pair of secondary
parameter limits. 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 the HP 4285A is used with a component
bandler (with handler interface option). These limit settings for bin
sorting are set only on the LIMIT TABLE page under
(refer to the “LIMIT TABLE SETUP Page” in Chapter 5).

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. Press either softkey to turn the comparator function ON or OFF.

[
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SYS MENU Field  The system menu on this page allows you to use the following
' functions. .

s LOAD/STORE
» Printout
w Keylock

These functions are the same as the functions on the system menu on
the MEAS DISPLAY page (The description of each function is given
in “SYS MENTU Field” on page 4-4.) The procedure for each function
is given in the following paragraphs.

Loading or Storing the Control Settings

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. On the BIN No. DISPLAY page move the CURSOR to the 5Y5
MENU field using the CURSOR arrow keys.

2. I you want to store the data to the memory card, insert a
memory card in the memory card slot until it locks into place.

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

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

4. Use the numeric entry keys and to enter the record
number at which the current control settings will be STORED to

or LOADED from.

3 Printing the Measurement Result

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

mode.

1. Connect the HP 4285A to the printer using an HP-1B cable.

2. Set the printer to the listen only mode.

3. On the SYSTEM CONFIG page set the talk only mode to ON.
4 to display the BIN No.

. Press (DISPLAY FORMAT) and BIN
DISPELAY page.

Move the CURSOR to the SYS MENU field.

o

when you want to print out the displayed page.
The d:splayed page is printed out as shown in Figure 4-6.

g;»—" .
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A when you want to print out the measurement

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

<BIN No. DISPLAY> SYS MENU
FUNC :+ Cp-D RANGE: AUTO
FREQ : 1.000@MHz B8IARS : €.000 V
LEVEL: 1.00 Vv INTEG: MED
COMP ON
BIN 2

Cp: 418.438pF D : .0326406

CORR : OPEN, SHORT CBL:Gm

Figure 4-6. BIN No. DISPLAY Page Printout Example

Locking Out the Front Panel

Perform the following steps from the BIN No. DISPLAY page to
disable all front panel operation.

1. Move the CURSOR to the SYS MENU field.
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a BIN COUNT When you press (DISPLAY FORMAT) and BENZCOUNT, the BIN COUNT
' DISPLAY page DISPLAY page will be displayed. On the BIN COUNT DISPLAY
page, the comparator’s count results are displayed.

l’
\\

» BIN Counter {SYS MENU)

w LOAD/STORE (SYS MENU)
m Printout (SYS MENU)

n Keylock (SYS MENU)

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

in Chapter 5.)

w Nominal Value (NOM)
u Measurement Function (FUNC)
e Bin Sorting Low/High Limits (LOW, HIGH)

The available fields and the softkeys which corresponded to each field
on this page are shown in Figure 4-7 and Figure 4-8.

[ TBTN COUNT DISPLAY>] [ 5v8 MENU ] g?gg
. FUNC @i Cp=D_ 7 NOM ::100.000 pF
BIN  LOW[: % ] HIGH{{Q% _______ ‘1 » COUNT
P A —
2 - 0.020 + 0.020 0 o,
3 - 0.030 + 0.030 0
4 - 0.040 + 0.040 | 5
5 - 0.050 + 0.050 o99o BIN
= 6 -~ 0.080 + 0.060 go COUNT
j). 7 - 0.070 +0.070 5
8 - 0.080 + 0.080 | 0 LIST
o i~ 0.090 + 0.090 O SWEEP
2nd  :+.000000 +.000005:(: ]
REJ ONT AUX: 989998 T OUT 899999

F;eld
Monitor Area

Figure 4.7. Available Fields on the BIN COUNT DISPLAY Page

g
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<BIN COUNT DIS?LAY>¥

MEAS DISP SYS MENU COLT ON r—-—- LOAD CANCEL PRINT DISP
BIN No. COUNT OFF PRINT DATA
EIN COUNT E KEY 1OCK
LIST SWEEP FESEY COUNT |

nore 1/3 more 3/3

- STORE ECANCEL

s more 243

Figure 4-8. Available Softkeys on the BIN COUNT DISPLAY Page

SYS MENU Field

4-16 DISPLAY FORMAT Menu

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

= Bin Counter ON/OFF Selection
= LOAD/STORE

s Printer

n Keylock

These functions, except for the bin counter function, are the same as
the functions displayed on the system menu of the MEAS DISPLAY
page. (The description of each function is given in “SYS MENU
Field” on page 4-4.)

Softkeys

The HP 4285A has bin counting capability. When the comparator
function is used, the number of components sorted into each BIN
is counted. The maximum count is 999999, the overflow message
“~=~-" will be displayed when this value is exceeded. In this case,
the BIN counter will still be operating, and you can get the count
data only via HP-IB.

Setting the Bin Counter ON or OFF

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

1. Set the COMParator to ON either on the BIN No. DISPLAY
page or on the LIMIT TABLE SETUP page.

2. On the BIN COUNT DISPLAY page, move the CURSOR to SY.S
MENU field.

[ to set the counter function to ON.

4. Press hen you don’t use the counter function. The
number of count stops and the count value is retained. Counting



r
b

P

messaé&é .Resettlng count. Are you sure? will be d.tspla,yed on
the system message line, and softkey labels are changed to |

SRR &

' and ‘No" Press YES.

L.oading or Storing the Controf Settings

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.

. Move the CURSOR to the SYS MENU field on the BIN COUNT

DISPLAY page.

. 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.

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

. Use the numeric entry keys and the key to enter the

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

Printing the Measurement Result

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

1.

wn

Connect the HP 4285A to the printer using an HP-IB cable.

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

. Press (DisPLAaY FORMAT ) and B

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

COUNT DISPLAY page.
Move the CURSOR to the SYS MENU field.

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

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

<8IN COUNT DISPLAY> SYS MENU
FUNC : Cp-D NOM : ©.080Q0pF
BIN LOW [ F 1 HIBHI F 1 COUNT
1 +400.000p +410.000p o
2 +420.000p 829
3 +430.000p 204
4 +440.000p )
5 +450. 080p ?
5 +460. 000p @
7 +470 . 000p )
8 +48%.000p 0
g +480.000p o
nd -.01¢000 +.100008 { I
REJ CNT AUX: 8 OUT: 49

Figure 4-9. BIN COUNT DISPLAY Page Printout Example

Locking Out the Front Panel

Perform the following steps to disable all front panel operations on
the BIN COUNT DISPLAY page.

1. Move the CURSOR tio the SYS MENU field.

2. Press ., and

3. Press (a toggled softkey). The key mark will be

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

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




LIST SWEEP
DISPLAY Page

The HP 4285A°s LIST SWEEP function permits entry of up to ten
frequencies, signal levels, or dc bias levels, with the measurement
limits. The list of values can be entered on the LIST SWEEP
SETUP nder (MEAS SETuP). When you press (DISPLAY FORMAT )
LIST SWEEP;, the LIST SWEEP DISPLAY page will be
displayed. On the LIST SWEEP DISPLAY page, the HP 4285A
automatically sweeps on the specified points and the measurement
results are compared with the limit values. During a sweep, an
asterisk mark (*} will appear on the left side of the current point
being measured. The following measurement controls can be set from
this page. (Each field in parenthesis is used when that control is set.)
Sweep points can’t be set in this page, they are set only in LIST
SWEFEP SETUP page.

= Sweep Mode of the List sweep Measurement (MODE)
» LOAD/STORE (SYS MENU)

® Printout (SYS MENU)

e Keylock (SYS MENU)

This page also provides the following information in the monitor
areas (monitor areas look like fields, but they are not). These
conditions can be set from the LIST SWEEP SETUP page. {For
more details on the following controls, refer to “LIST SWEEP
SETUP Page” in Chapter 5.

u Sweep parameter

= Sweep points

w Primary parameter
m Secondary parameter

The available fields and the softkeys which corresponded to each field
on this page are shown in Figure 4-10 and Figure 4-11.
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[SC1ST SWEEP DISPLAY> ) MEAS

DisP

‘FREQ(Hz): ¢pli F 1 DL ] cMP BIN
11.00000M; 123.453p 0.00001 L Mo .
2.00000M: 123.455p 0.00002 L

3.00000M: 123.456p 0.00003

‘4.00000M: 123.457p 0.00004 BIN
'5.00000M; 123.458p  0.00005 H COUNT
'6.00000M: 123.4590  0.00006

7.00000M: 123.550p  0.00007 LIST
8.00000M: 123.551p  0.00008 SWEEP
9.00000M: 123.552p  0.00009

10.0000M: 123.553p 0

o)

o

(=]

=

(]
ke T LT

Measurement Comparison Results of
Results List Sweep Measurement

1 : Fiels

""""""""" Monitor Arez

Figure 4-10. Available Fields on the LIST SWEEP DISPLAY Page

<L.IST SWEEP SETUP> MEAS SETUR 8YS MENU: w00  ——
COFRELTION
LIMIT TABLE
LISt SETUR
— CLEAR TABLE

prem STORE

— mofe 1/2

MODE: s
E STEP

Figure 4-11. Available Softkeys on the LIST SWEEP BDISPLAY Page

‘0 DISPLAY FORMAT Menu



- MODE Field 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 4285A is triggered once, all sweep points are
automatically swept. In the case of the STEP mode, each time the
HP 4285A is triggered the sweep point is increment by one step.

Bwter
Parsnerer Brven
Paramgiery
Time I l Tiue
Trigpe Trigger Trigger Trioper
SEQ mode STEP mode

|

?igure 4-12. List Sweep Modes

Note § When two or more sweep points are the same and adjacent, the
% HP 4285A measures the device once, and then the measarement
result is compared to limits set for each sweep peint.

7o Setting the List Sweep Measurement Mode

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 éweep measurement
' mode (SEQ or STEP mode).

SYS MENU Field The systern menu on this page allows you to perform the following
functions.

#» LOAD/STORE
= Printout
® Keylock

These functions are the same as the functions of the system menu
on the MEAS DISPLAY page. A description of each function is
mentioned on “System Menu”, in page 4-4.
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Storing the Control Settings
Perform the following steps to store the control settings to memory.
1. Move the CURSOR to the SYS MENU field.

2.  you want to store the data to the memory card, insert a
memory card to the MEMORY card slot until it locks into place.

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

4. Enter a record number using the numeric entry keys and
to store the current control settings. Use record nurnber 0 to 9 for
internal memory, and 10 to 19 for an external memory card,

Loading the Control Settings

- 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. If you want to load the data from the memory card, insert the
memory card into the MEMORY card slot.

The message Enter record number to LOAD will be
the system message line.

display
4. Enter the record number using the numeric entry keys and
GiE)
Printing the Measurement Result

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

1. Connect the HP 4285A to the printer using an HP-IB cable.
Set the printer to the listen only mode.
On the SYSTEM CONFIG page, set the talk only mode to ON.

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

Ll

5. Move the CURSOR to the SYS MENU field.
6. Press m
7. Press to printout the display page. The displayed

page will be printed out as shown in Figure 4-13.



i

<LIST SWEEP DISPLAY> 5YS MENU

MODE 1 SEQ

FREQIHz1 Cpl F ] Dt 1 CMP
Q000M 418.382p 032713
.Q¢eeM  412.219p . @3552¢2 L
.PEOOM 4@7.616p . Q44487
.0000M 4@3.314p .@50348
.0228M 3988.117p .B53855
. Q0%0M 385.372p .0@56156
.0QB9M 381.41Sp . @58472
-QB@eM 387.752p . 059876
.0080M 3B4.167p .B61341
.g00@M 380.539p . 062627 H

WO -3MU W
x

fa—y

Figure 4-13. LIST SWEEP DISPLAY Page Printout Example

to print out the measurement results. A marker

Press
PRI The measurement resulis will be
printed out on subsequent measurements according to the following

( data format (This format is the same as the ASCII format of the
' data transfer via HP-IB. For more details, refer to “ASCII Format”

in Chapter 8.}
Note I  When the sequential sweep mode is used, the following format is
@ repeated at each sweep point.
<DATA A> <DATA B>,<STATUS> <IN/OUT><CR><LF>
3 Where,
= <DATA A> The measurement results of the primary
parameter (|Z], IY], C, L, R, G).
12 ASCI characters (SN.NNNNNESNN})
<DATA B> Measurement results of the secondary parameter
(6,D,Q, G, R;, X, B).
12 ASCII characters (SN.NNNNNESNN)
<STATUS> 0 : Normal Measurement.
1: Analog Bridge is unbalanced.
2 : A/D converter doesn’t work.
3 : Signal source overload.
4 : ALC unable to regulate,
<IN/OUT> -1: LOW
' 0:IN
by 1: HIGH

DISPLAY FORMAT Menu 4-23
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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.

Locking Out the Front Panel

Perform the following steps from the LIST SWEEP DISPLAY page

to disable all front panel operation.

1. Move the CURSOR to the SYS MENU field.
2. Press
3. Press

displayed on the left side of E -, and the Keys locked
message will be displayed on the system message line.

4. Press
keys.

(2 toggled softkey). The icon of a key will be

{* again, when you want to enable all front panel
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MEAS SETUP Menu

Introduction This chapter provides functional descriptions for the normal LCR.

measurement of each page under (Mgas seTup). This information
includes the required front panel and softkey operations for correct

setup.

The following four display pages are available under (MEAS SETUP).

8 MEAS SETUP

# CORRECTION

w LIMIT TABLE SETUP
w LIST SWEEP SETUP

This chapter describes the function of each field on each page in the
order listed above.

e MEAS SETUP Page When you press (MEAS SETUP), the MEAS SETUP page will be
L displayed. On this MEAS SETUP page, the following measurement

control functions can be set. (The field in parenthesis is used to set
the control function.)

u LOAD/STORE (SYS MENU)

w Clear Setup (SYS5 MENU)

& System Reset (SYS MENU)

u Printout (SY.S MENU)
w Comment Line {comment line)
3 » Measurement Function (FUNC)

s Measurement Range (RANGE)

» Test Frequency (FREQ)

w Oscillator Level (LEVEL)

u DC Bias (BIAS)

w Integration Time (INTEG)

u Trigger Mode ( TRIG)

u Automatic Leve]l Control {(ALC)

» Bias Monitor Mode (MON)

m Averaging Rate (AVG)

m Voltage Level Monitor ON/OFF (Vm)

a Current Level Monitor ON/OFF (Im)

s Trigger Delay Time (DELAY)

» Deviation Measurement Mode for Primary Parameter (DEV A)
! a Deviation Measurement Mode for Secondary Parameter (B)
: a Reference Value for the Deviation Measurement A (REF A)

w Reference Value for the Deviation Measurement B (B)

MEAS SETUP Menu 5-1



The availabie fields and the softkeys which corresponded to each field

on this page are shown in Figure 5-1 and Figure 5-2 respectively. ‘ ( 3
MEAS
Y
|<MEAS SETUP> | _]s.s MENU ] SETLP
I comment fine J
FUNC : [ Cp-D | RANGE:{ __ AUTO |
FREQ :[1.00000MHz | BIAS :[ 1.5000 V |
_ _ CORREC
LEVEL: [ ¥ 1,00 V | INTEG:] MED | T1oN
TRIG INT 1 AVG ] 4 ]
T
ALC ¢ ON ] Vm i ON | #igiE
MON iV BTAS ] Im ] ON | )
DELAY : | 0_ms) !
LIST
DEV A:[_AARS | REF A: [123.456 pF] SETUP
B: I __AABS ] B: [0.00005 ]
i ] Field

Figure 5-1. Available Fields on the MEAS SETUP Page

f
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Figure 5-2. Available Softkeys on the MEAS SETUP Page
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FUNC Field

5-4 MEAS SETUP Menu

The HP 4285A simultaneously measures the two complex impedance
components (parameters} during a measurement cycle, and calculates
the following impedance parameters. These parameters combinations
are chosen in the FUNC field.

® Primary Parameters

|Z}  (absclute value of impedance)
|¥]  (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)

® W4 O O

The primary and secondary parameters combinations, including the
equivalent parallel and series combinations, are listed in Table 5-1.

Table 5-1. Measurement Function

Primary Serial Mode Parallel Mode
Parameter
Z 78 {rad)
Z-6 (deg)
Y Y-8 (rad)
Y-6 (deg)
C Cs-D Co-D
Cs-Q Co-Q
Cs“Rs Cp"G
Co-Rp
L L.-D Ly-D
LS‘Q LP_Q
Le-Rs Lp-G
LP—R’P
R-X T~
G- G-B

Choosing the Measurement Function
Perform the foliowing steps to set the measurement function.

1. Move the CURSOR to the FUNC field using the CURSOR keys.



RANGE Field

2. Press until the desired softkey labels are displayed.
Fzgure 5-3 shows the display order of the measurement functions.

& Co-0 Cs-D tp-b Ls-D A-x Y-8
Cp-0 Cs-0 Lp-C Ls-0 2-{deg) ¥-8iceg!
Coo Cs-Rs Lp-& Ls-G Z-g{raa) Y-8 (rad)
Cp~-Rp Lp-Fo L3s-Rs

o= more 14 wore 216 — " more 3/6 L more 476 more 5/6 —— - more 616 .

Figure 5-3. Measurement Function Display Order

3. Press the appropriate softkey.

The HP 4285A has ten internal measurement ranges: 00 {Oscillator
Level < 1V), 0Q (Oscillator Level > 1V), 50Q, 1000, 5008, 1 kQ, 5
k2, 10 k2, 50 k2, and 100 k©2. When the measurement range is set
to AUTO, the HP 4285A automatically selects the appropriate range
according to the DUT’s impedance, test frequency, and oscillator
level.

Figure 5-4 shows the display range and effective measuring range for
each measurement range while in the impedance mode (|2}, R, X).
For example, when the oscillator level is less than or equal to 1V,
1 kQ impedance DUT can be measured using the 0 Q, 50 2, and 500
 ranges. But the HP 4285A’s measurement accuracy is specified
only for the 500 €2 range, and in the AUTO range, the HP 42854
automatically selects the 500 §2 range. If this DUT is measured using
the 5 kQ range or higher, UNBAL will be displayed.

As shown in Figure 5-4, the HP 4285A will display “--=~-- ” when
an impedance of greater than 100 M{) is measured. In the impedance
mode (|Z], R, X)), the HP 4285A does not display a value greater
than 100 M(} although it can actually measure a value greater than
100 M{2. In this case, change the FUNCtion to the admittance mode
(iYl, G, B).

MEAS SETUP Menu 5-5
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Oscilator Level | Range Name Impedance ranga
100 Kﬂ‘ : R AIO
oy — e SN T
- AUnmeasurabie)
1k
1.01v 1000}
on Gisolays
50 kY P )
W - T
e fUnmeasurabie) -
5006 0 ‘
5mv 5051
R IRRB
o R,

B WEe NOM R W Mk RA W ] oo irpedance

These ranges wre effective £ MHZ : Effectve Measuring Range BB+ B2 bicpiay fange (0l

Figure 5-4. Effective Measuring Range for Each Measurement Range

When the measurement range is set to AUTO, the HP 4285A
requires additional time to select the appropriate range. To reduce
the ranging time, (for example when the HP 4285A is used with the
component handler), it is recommended to fix the measurement range
to an effective measuring range for the DUT. To do this, measure

the DUT using AUTO range, and then move the CURSOR to the
RANGE field and press To change the range manually, press

Set the oscillator level and fest frequency first |

The available measurement ranges change depending on the test
frequency and oscillator level. If you set the measurement range first
and then set the test frequency or oscillator level, the measurement
range may be automatically changed.

This softkey sets the measurement range to AUTO mode.

This softkey fixes the measurement range. When the measurement
range is set to the HOLD mode, the impedance range is fixed at the
current range setting, and the impedance range name is displayed in
the RANGE field.

This softkey increments the current measurement range to the next
higher range. The measurement range is set to the HOLD mode.

-

S
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FREQ Field

This softkey decrements the current measurement raage to the next
lower range. The measurement range is set to the HOLD mode.

Setling 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.

2. Press the appropriate softkeys to set the measurement mode and
range. '

The measurement frequency of the HP 4285A can be set from 75
kHz to 30 MHz with 160 Hz resolution. To set the measurement
frequency, enter the numeric value or use the
When 2 numeric value below the test frequency resolution is entered,
the setting value is rounded to the nearest available frequency point.

This softkey increments 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 the following 28 points.

75 kHz 100 kHz 1 MHz 10 MHz
80 kHz 120 kHz 1.2 MHz 12 MHz
150 kHz 1.5 MHz 15 MHz=
200 kHz 2 MHz 20 MHz
250 kHz 2.5 MHz 25 MHz
300 kHz 3 MH:z 30 MHz
400 kHz 4 MHz
500 kHz 5 MHz
600 kHz 6 MHz
800 kHz 8§ MHz

This softkey increments the current test frequency by the specified
sﬁep val e. The default step is 100 Bz and this step can be changed
When the step value is enterd from the entry

- will be displayed automatically.
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This softkey decrements the current test frequency by the specified ( :
step value The default step is 100 Hz and this step can be changed
i : . When the step value is enterd from the entry

ill be displayed automatically.

This softkey decreases the test frequency to the next sequentially
lower frequency point. There are ten frequency points between
successive decade values. The frequency points set using this softkey
are the same as set using I}

These softkeys are not normally displayed, they are displayed when
a numeric key is pressed. These softkeys are used to input the
frequency unit.

These softkeys are not normally displayed, they are displayed when
a numeric key is pressed. These softkeys set the frequency step to
The default and minimum step value is

100 Hz.

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 following softkeys
will be displayed.

2. Select and set the test frequency using either the softkeys or the
numeric entry keys. When the test frequency is entered using
the numeric entry keys will be displayed. These
softkeys can be used to enter the unit and to terminate the

numeric ‘data entry instead of using (ENTER} . When is
used, the numeric data is entered with the defanlt unit Hz.

5-8 MEAS SETUP Menu



LEVEL Field

Note .i,!

In the LEVEL field, the internal oscillator level of the HP 4285A
can be set as an rms (root mean square) value. You can set either
the oscillator’s voltage level or current level. The internal oscillator
output impedance and tolerance calculation for the test cable length
0 m are:

(25+0.5f.)02 % (m + %fm) %

Where,
fm: Test frequency [MHz]

The HP 4285A oscillator voltage (or current) setting is obtained
when the UNKNOWN terminals are opened (or shorted).

The oscillator voltage level can be set from 5 mVigs 10 2 Vigpe, 2nd
the oscillator current level can be set from 200 pA s to 20 mA .
with a resolution as listed in Table 5-2.

Table 5-2. Oscillator Level and Resolution

Mode Oscillator Level Resolution
Voltage 5 mVems to 200 mV ps I mVims
' 210 mVims t0 2 Vs 10 mV e
Current 200 pAmms 10 2 mAms 20 pA s
2.1 mA s to 20 mA s 200 pAoms

The HP 4285A can measure a device using a constant voltage or
current level by using its automatic level control (ALC) function. The
ALC function (ALC field) can be set to ON from the
page. When a comstant voltage or current level measurement is
performed, an asterisk mark (*) is indicated at the left side of the
oscillator level value. For details of the ALC function, refer to “ALC
Field” described later.

These softkeys increment and decrement the current oscillator level
by the specified step listed in Table 5-2, Resolution.

These softkeys are not normally displayed, they are displayed when
a numeric key is pressed. These softkeys are used to input the
oscillator level unit.

Setting the Oscillator Level

There are two ways to set the osciliator 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.

MEAS SETUP Menu 5-9
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BIAS Field
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1. Move the CURSOR to the LEVEL field. The following softkeys
will be displayed.

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 softkey labels will change to the available
units labels (m¥;, 2 and 7k ), and vou can use these softkeys
to enter the units and data instead of using (ENTER). When
is nused, the numeric data is entered with V or A as the
default unit.

To change the oscillator level from voltage to current or current to
voltage, use the numeric entry keys and units’ softkeys.

The HP 4285A provides the two following methods of applying a DC
bias to a DUT.

n Option 001 DC bias
m Option 002 Accessory Control Interface, HP 42841A Bias Current
Source, and HP 42842C Bias Current Test Fixture

For operation combining an HP 42841 A with an HP 42842C, refer to
the HP {28414 Operation Manual (HP Part Number 42841-90000)
and the HP {2842A/B/C, HP {2843A Operation and Service Manual
(HP Part Number 42842-90001).

When Option 001 is installed, the DC bias voltage can be set from
1 mV to +40 V, or the DC bias current can be set from 10 A to £
100 mA with a resolution as listed in Table 5-3.

Both Options 001 and 002 can’t be operated at the same time. To
use Option 001, set the CONFIG field to !
CONFIG page. To use Option 002, set the CONFIG field to
For details, refer to “CONFIG Field” in Chapter 6.

Table 5-3. DC Bias and Resolution {Option 001)

Mode DC Bias Level Resolution
Voltage £ (0Vto4V) 1 mV
£ (4002Vto8V) 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 pA
4+ (80.05 mA to 100 mA) 50 A




e

Note

Note

e

The HP 4285A DC bias voltage (or current) setting is obtained when
the UNKNOWN terminals are opened (or shorted). When a DUT
has DC resistance, the DC bias current setting value is different
from the actual DC bias current flowing through the DUT. (Refer to
Figure 5-5.)

OC BIAS
HIGH CURRENT LOW

AMA—0C O

Shorted

®

® F
V

vV \Y

Figure 5-5. DC BIAS Current

When current flows through the DUT, the DC voltage across the
DUT is different from the specified voltage. To monitor the aciual
voltage or current being applied to the DUT, connect a digital
voltmeter to the INT DC BIAS MONITOR terminal on the rear
panel. For details, refer to “MON Fieid”.

is used fo enable the DC bias output and it is a toggle type
switch. The DC bias will be output after setting on the
front panel to ON.

When is set to QFF, even though the DC bias value is set
in the BIAS field, no DC bias is output.

These softkeys increment and decrement the current DC bias level by
the specified step in Table 5-3, Resolution.

These softkeys are not normally displayed, they are displayed when a
numeric key is pressed. These softkeys are used to input the DC bias

level unit.

MEAS SETUP Menu 5-11




v

Note

INTEG Field
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Setling the DC Bias

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

1. Move the CURSOR to the BIAS field. The following softkeys will
be displayed. -

2. Select and 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 numeric entry keys, the softkey labels will change to
the available units (¥, ¥, JzA, m&, and &), and you can use
these softkeys instead of using (ENTER). When is used, the

numeric data is entered with V or A as the default unit.

To change the DC bias level from a voltage to current or current to
voltage setting, use the numeric entry keys and units’ softkeys.

3. Press to enable the DC bias output.

The HP 4285A’s measurement time is determined by the following.

w Integration time (A/D conversion}

® Averaging rate (number of measurements averaged)

m Delay time (time delay between the trigger and the start of the
measurement) '

» Measurement result display time

The HP 4285A uses an multi-slope type A/D converter to convert
the analog signal to digital data. The INTEG field is used to select
the integration time of the A/D converter. SHORT, MEDIUM, or
LONG integration times can be selected. The best measurement
accuracy can be obtained whea the INTEG is set to LONG. For
the measurement time of each integration time setting, refer to
“Supplemental Performance Characteristics” in Chapter 1.

This softkey selects the LONG integration time.

T



™

Comment Field

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. Press the appropriate softkey to select integration {ime.

Descriptive alpha-numeric string data, up to 30 ASCII characters,
can be entered as a comment. The comment field is located on

the second line of the LCD screen and there is no default setting.
This comment is stored to the internal non-volatile memory or

to the external memory card along with the current HP 4285A
control settings. Also this comment line is loaded from the internal
non-volatile memory or from the external memory card with the
control settings.

When this softkey is pressed, the COMMENT INPUT page as shown
in Figure 5-6 is displayed. A description of the softkeys on this page
follows.

Comment pointer

A
\§COMﬁﬂﬁT INPUT>
\Comment line ~-- 30 characters ' [—]
CREAR
BioEsna (Jxe, -,/ LINE
@ABCDEFGHEJKLﬁNO ABCRTS
PORSTUVWXYZ[ ] _ EXIT
abcdefghil jkimno
parstuvwxyz{!}
CURSCR END
System megsage line INeuT

Figure 5-6. COMMENT INPUT Page Layout

:g;
m
T
W
 cord
it
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This softkey moves the comment pointer to the right one character.

This softkey clears the current comment string.

B )

Softkey

This softkey abandons the current comment editing data and returns
the display to the MEAS SETUP page. The comment previously
stored before editing still remains.

This softkey terminates the comment input and returns the display .
to the MEAS SETUP page. The previously displayed comment data
is replaced by the newly entered data. S

Entering Comments

Perform the following steps to enter a comment.

1. Move the CURSOR to the comment field. The following softkeys
will be displayed.

3. Move the CURSOR, using the CURSOR keys on the letter to be
selected.

4. Press to select the letter. Numeric entry keys also can be
used for the (0 - (¢}, ( (minus), and ) (period).

to terminate the

5. Press either
COMMENT INPUT page.

5-14 MEAS SETUP Menu
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TRIG Field

The HP 4285A has four trigger modes: INTernal, EXTernal,
MANual, and BUS. Except for BUS trigger mode these trigger modes
can be set in the TRIG field. The BUS trigger mode is used when
the HP 4285A is controlled via HP-IB.

When the trigger mode is set to INTernal trigger mode, the
HP 4285A continuously repeats measurements on any display page
under [DISPLAY FORMAT }-

When the trigger mode is set to MANual trigger mode and display
page set to any page under (DISPLAY FORMAT J, the HP 4285A performs
a single measurement every time when on the front panel is
pressed.

Softkey

When the trigger mode is set to EXTernal and to the pages under
(DISPLAY FORMAT }, the HP 4285A performs a single measurement
every time a low-to-high transition TTL level signal is applied

to the EXT TRIGGER connector on the rear panel. External
triggering can also be achieved by momentarily connecting the center
conductor of the EXT TRIGGER connector to chassis ground (center
conductor circuit contains a pull-up resistor). Figure 5-7 shows the
specifications required for the TTL pulse.

W,{ ....................
Tp
Vi,  semrrmmemeeo- ~
input Voltage: 2.0V <V <50V
OV £ Vi <05V
input Current: Max.0.imA@VH = 5.0V
Max0.4mAIBVE = 0.4V)
Pulse Width: Tp 2 W00us

Figure 5-7. Required External Trigger Pulse Specification




Note
°

ALC Field
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The HP 4285A ignores trigger request while a measurement is in
progress. Trigger the HP 4285A after the measurement is completed.

Select the EXT trigger mode when the HP 4285A is triggered from
an Option 201, 202, or Option 301 interface.

When the trigger mode is set to BUS trigger mode, the HP 4285A
performs a single measurement every time the TRIGger TMSL
command, TRIGGER (GET) bus command, or *TRG common
command is sent to the HP 4285A via HP-IB. The BUS trigger
mode cannot be set on the front panel. Send the TRIGger:S0URce
BUS command via HP-IB to set the trigger mode to the BUS trigger
mode. For detail, refer to “Trigger System” in Chapter 8.

Setting the Trigger Mode

Perform the following steps to set trigger modes except for the BUS
trigger mode.

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

2. Set the trigger mode using the softkeys.

The automatic level control (ALc) function regulates oscillator
voltage and current so that the actual test signal level (voltage across
the DUT, or current through the DUT) is equal to the desired vaiue.
By using this function, the test sigral voltage or current at the DUT
can be held constant. This capability is activated or deactivated in
the ALC filed.

When the ALC function is used, the oscillator level setting range is
limited as shown in Table 5-4.

Table 5-4. ALC Function Setting Range

Mode Range Resolution

Voltage 10 mVims t0 1 Vime | 1 mVipms (€ 200 mVins)
10 mVsms (> 200 mVirms)

Current | 100 pA e to 20 mApms 20 pArme (€2 mAm)
200 pArms (> 2 mAms)




—y

Note

Note

Note

ot

When the entered value is out of the range given in Table 5-4,

the ALC function is automatically turned OFF and the entered
value is a valid normal oscillator level setting. And when the ALC
function is turned on while the LEVEL setting is out of the ALC’s
available range, the LEVEL setting is changed to be within the
ALC’s avaijlable range.

ALC is achieved by feedback using the level monitor function

as shown in Figure 5-8. The feedback operation performs a

level measurement/oscillator 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 more time required, n will be longer.} When the

ALC function can’t regulate the level using 6th output level
measurement /adjustment cycles (when a device has non-linear
characteristics, the ALC function may stop before the 6 cutput level
measurement /adjustment cycle), the ALC function stops, beeps,
displays a warning message ALC unable to regulate, 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 required time for
operating the ALC function is calculated from the following formula.

{measurement time (SHORT) + approximately 115 ms) X =
Where, 2<n<6b

The ALC function may not work properly, if cable correction was not
performed correctly and the CABLE field setting is Im or 2m.

Feedback Loop

Figure 5-8. Feedback Circuit
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The operation range of the ALC function is shown in Figure 5-9.
The ALC function can regulate the specified voltage or current when
the DUT’s impedance value is within the range shown in Figure 5-9.
The uncertainty of the limitation of the operating range is & 30%. If
the DUT’s impedance is out of the range, ALC may not be able to
regulate the voltage or current, and the test signal level applied to
the DUT may be different from specified value.
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Figure 5-9. Available Operating Area For the ALC Function
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Setting the Automatic Level Control Function
Perform the following steps to turn the ALC function ON or OFF.

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

- to set the

2. Press 0N to set the ALC function to ON. Press |
ALC function OFF.

When Option 001 is installed, the actual DC voltage or current
applied to the DUT can be monitored from the INT DC BIAS
MONITOR BNC connector on the rear panel. Either DC bias
voltage or current monitor function can be selected on the MON

field.

MON field displays “~--" when the CONFIG field is set to

The monitor accuracies are given as follows and are applied when the
input impedance of the digital voltmeter > 10 M.

u DC Bias Voltage Monitor

Output Voltage : DC bias voltage across the DUT x 1 [V]
Output Impedance : 11 kf2
Monitor Accuracy : #£(0.2% + 2 mV)

u DC Bias Current Monitor

Output Voltage: DC bias current through the DUT X 10 Q
[V](1V at 100 mA) :

Output Impedance : 10 k2

Monitor Accuracy : £(1% + 0.3 mA)

Softkey
This softkey sets the INT DC BIAS MONITOR to the voltage bias

monitor mode,

Softkey

This softkey sets the INT DC BIAS MONITOR to the current bias
monitor mode. '

Setting the DC Bias Monitor Mode

To mornitor the actual bias current or voltage applied to the DUT,
connect the digital voltmeter to the DC BIAS MONITOR BNC



!
L
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AVG Field

DELAY Field

connector on the rear panel. And perform the following steps to set
the DC bias monitor mode.

1. Move the CURSOR to the MON field. The following softkeys will
be displayed.

® VEBTAS:

The HP 4285A’s averaging function arithmetically averages the
results of two or more A/D conversions results. The averaging rate
can be set in the AV field. Any number of averages can be set from
1 to 256. '

The A/D conversion time can be set in the INTEG field. For
the actual measurement time, refer to “Measurement Time” in-
Chapter 1)

These softkeys increment and decrement the averaging rate in steps
of 1, 2, 4, 8, 16, 32, 64, 128, and 256.

Setting the Averaging Rate

Perform the following steps to set the averaging rate.

1. Move the CURSOR to the AVG field. The following softkeys will
be displayed.

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

The HP 4285A’s delay time function allows you to set a trigger
delay time which the HP 4285A delays the start of the measurement
after it is triggered. The trigger delay time of the HP 4285A can

be set from 0 s to 60 s in 1 ms steps. This function is useful when

a component handler is used with the HP 4285A. The HP 4285A
can wait to start the measurement until mechanical contact with
the DUT becomes stable. When the list sweep measurement is
performed, the HP 4285A will delay the start of the measurement at
each sweep point using the trigger delay time.

These softkeys are not normally displayed, they are displayed when
the numeric key is pressed. These softkeys are used to input the
delay time unit.
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Setting the Delay Time
Perform the following steps to set the delay time.
1. Move the CURSOR to the DELAY field.

9. 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).

The test signal level monitor function allows you to monitor the
actual voltage applied across the DUT oz the actual current flowing
though the DUT. This function can be activated or deactivate on the
Vm and Im field. Voltage and current monitor values are displayed
on the Vm and Jm monitor area on the MEAS DISPLAY page
respectively.

Setting the Test Signal Level Monitor Function

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

1. Move the CURSOR to the Vi, field. The following softkeys will be
displayed.

2. Press to set the test signal voltage monitor function to ON.

Press

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

o set the test signal voltage monitor function to off.

4. Press to set the test signal current monitor function to ON.

Press  to set the test signal current monitor function to OFF.

The deviation measurement function allows you to display the
deviation value instead of the actual measurement value. The
deviation measurement can be made for both primary (data A) and
secondary (data B) parameters. It is activated or deactivated in

the DEV A and (DEV )B field respectively. The deviation value is
calculated by taking the difference between the actual measurement
value and a previously stored reference value (REF A/B fields). This
function is useful for evaluating temperature, frequency, DC bias, and
other characteristics of a DUT. :



There are two types of deviation measurements. One is to represent
;o the diviation by an absolute value and the other is by percentage.
' : These deviation measurements can be made for both primary and
secondary parameter measurements.

Softkey

The difference between the measured value of the DUT and a
previously stored reference value are displayed by absolute value.
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

Softkey

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

This softkey turns the deviation measurement off.

REF A/B Fields  These fields are used to set reference value of the deviation
: measurement. The reference value can be set either by entering a
numeric value using the ENTRY keys or by measuring reference
DUT. When you perform the reference measurement in REF A4 or
3 (REF )B fields, other reference values is also updated.

. Softkey

This softkey is used to measure the connected reference device, and
the measurement results are entered as a reference value for REF A
and RETF B.

Performing the Deviation Measurement

Perform the following steps to execute the deviation measurement.

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

L
{r- 2. Enter the reference value for the primary parameter using the
i : numeric entry keys or press after connecting the

reference DUT.
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SYS MENU Field

3. Move the CURSOR to the (REF) B ﬁeid_to enter the reference
value for the secondary parameter using = or the numeric
entry keys. If the reference values for A and B are entered using

* in step 2, skip this step.

4. Move the CURSOR to the DEV A field. The following softkeys
will be displayed.

5. Select and press a softkey to select the deviation mode for the
primary parameter.

6. Move the CURSOR to the (DEV) B field. The following softkeys
will be displayed.

7. Press the appropriate softkey to set the deviation mode for the
secondary parameter.

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

s Load/Store
w Clear Setup
= Printer

x 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 in
“SYS MENTU Field” in Chapter 4 on page 4-4.) 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.

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

1. Move the CURSOR to the SYS MENU field on the MEAS
SETUP page.




2. If you want to load (store) the data from (to) the memory card,
insert a memory card in the memory card slot until it locks into
place.

3. Use the numeric entry keys and to enter the record
number at which the current control settings will be stored to or
loaded from.

This softkey allows you to return all of the control settings on the
MEAS SETUP page to the power-on default settings. The control
settings on the other pages are not affected. Figure 5-10 shows the
MEAS SETUP page after performing the clear setup function.

<MEAS SETUP> LOAD
FUNC Co-D RANGE : AUTO
FREQ : 1.00000M-<z BIAS 0.000 V CLEAR
{EVEL 1.00 V INTEG: MED SETUP
TRIG INT AVG 1
ALC ¢ OFF Vim : ON
MON  : V BIAS Im : ON
T DELAY: Oms
Lo STORE
: DEV A: OFF REF A: (.00000 F
B: OFF REF A: ©.00000
nore
1/2

Figure 5-10. MEAS SETUP Page After Clearing the Setup
} Resetting the Control Settings on the MEAS SETUP Page

Perform the following steps to reset control settings on the MEAS
SETUP page to the power-on default settings.

1. Move the CURSOR to the SYS MENU field.

2. Press . The message Clearing setup. Are you
sure? will be displayed, and the following softkeys will be
displayed.

3. Press YES' to confirm for clearing setup operation.

I

=
m
=
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Softkey

This softkey is used to print out the instrument control settings on
the measurement setup page.
Dumping the MEAS SETUP Page

Perform the following steps to print out the measurement setup page

Connect a printer to the HP 4285A using an HP-IB cable.

Set the printer to the Listen-Only mode.

On the SYSTEM CONFIG page, set the Talk-Only mode to ON .
Press to display the MEAS SETUP page.

Move the CURSOR to the SYS MENU field.

Press 1

IR A A

Press P . The display page will be printed out by the
printer as shown below,

{MEAS SETUP SYS MENU
FUNC ¢+ Cp-D RANGE : BUTO
FREQ :10.0008MHz BIAS : 0.000 ¢
LEVEL : i.886 V INTEG: MED
TRIG INT AvG 1
ALC OFF Um : ON
MON @ U BIAS Im : ON

OELAY: Oms
DEV A: OFF REF A: 2.00000 F

8: OFF B: G.00000

Figure 5-11. MEAS SETUP Page Printout Example

j Softkey

This softkey resets all of the HP 4285A instrument control settings to
the power-on default values. For details refer to Appendix C.
Hesetting the HP 4285A

Perform the following steps to execute the SYSTEM RESET
function. For details, refer to Appendix C.

N
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. Move the CURSOR to the SYS MENU field on the MEAS

SETUP page.

m_m. The message Resetting system. Are
e displayed, and the following softkeys will be

you sure? wi
displayed.

Pl

to reset the HP 4285A.
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CORRECTION Page  When you press (MEAS sETUP), and € the CORRECTION (
page will be displayed. On this CORRECTION page, the OPEN,
SHORT, LOAD correction for correcting the stray admittance, the
residual impedance, and other error corrections can be performed,
and the cable length can be selected. The correction function
uses two correction methods. In one method the open and short
correction can be performed at all of the frequency points using the
interpolation method, and in the other method the open, short, and
load correction can be performed at seven frequency points you
specify.

The following operations can be performed from this page. (The field
in parenthesis is used to set the control function.)

m Printout (SYS MENU)

m OPEN Correction (OPEN)

m SHORT Correction (SHORT)

m LOAD Correction (LOAD)

® Cable Length Selection (CABLE}

» Multi/Single Correction Mode Selection (MODE)

& Measurement Parameter Selection for LOAD Correction (FUNC)

= OPEN, SHORT, LOAD Correction for individual 7 frequency
points
(FREQ1, FREQ2, ... , FREQT)

m Reference Values for Primary and Secondary Parameters at each of
the 7 frequencies for LOAD Correction (REF A, (REF )B)

These operations 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).

s Actual Measurement Values for LOAD Correction
m Channel Number in the MULTT Correction Mode

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

The available fields and the softkeys which correspond to each field
on this page are shown in Figure 5-12 and Figure 5-13.
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<CORRECTION> |

EYSTMENU ] MEAS

OPEN DN
SHORT :
A e w—

CABLE { L= sETUR
MODE - MULTI —_—

e 89 CORREC
LD b Tion

FREQ4 :{1.00000Miy

REF A:{100.000pF ]B:[ 0.00010 ] , LIMIT
MEA A:i100.004pF i B: 0.00011 .1 TABLE
FRECZ :[Z2.H0000MHz | .

REF A: [100 020pF ] 8:[ 0.000i2 ] !

MEA A:I100,021pF B:. 0.00013,.: ,  LIST
FREQ3 ;[ 00000MIz | SETLP
REF A 100 Ga0p- }B C.00014

REF A:[100.0600pF jB:[ 0.0001G 1

MEA A:I100.001pF .. 6.0001%
FREGS : [5.00000Mz)

REF A:[700.020pF | B:[_06.00017
MEA A::100.021pF [ B: 0.0003i3

FREQS : [6.00000M+z |

FEF A: 100 040pF lf:":[ G.00014

FREQ7 -

REF A:iiOO.CMOpF s:[ c.0001a )

MEA A:I100.041pF

B

Scrolls depending on

" the CURSOR position.

Figure 5-12. Available Fields on the CORRECTION Page
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<CORRECTION> MEAS SETUR

CORRECTT ON
LIMIT TABLE
LIST SETUP
OPEN: oN
o
MEAS OPEN —Eﬁacm
SHORT: o
OFF
MEAS SHORT ABCRY
LOAD: on
OFF

FREQ 1:— on
FREQ 2: |orF

FREQ @: | wess oren
FREQ 4: [ MEAS SHORT

FREQ 5: PEB‘LOAD
EREG 6: [Numeric Entry] kHz
FREQ 7: e
REF A: [tumeric Entry} p

o

u

f

ngre L7 —we
T [nore 2/2)

SYS MENU: PRINT DISP

CABLE: om
im

MODE: SINGLE

MULTT

FUNG: op-0 Cs-0 oo
-] Cs~Q L~
S Cs-Rs L.p-G
Copu iy ip-Rp

- more 176 more 2/6 ~—%= - more 3/6

Ls-0 R-X Y-8
Ls-Q Z-gigeg! y~8{oeg}
Ls-6 Z-gfrac} ¥-8iraal
L.5~Rs
more 416 more S5/ -~ - more 66 7

(REF} B: {Nureric Entry|

B 4w
I x

wore 1/2 «a= b more 2/2

1 (more 2/2% (more 1.’21—,

20050y

Figure 5-13. Available Softkeys on the CORRECTION Page
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OPEN Field

The HP 4285A’s OPEN correction capability mathematically cancels
out the error due to the stray admittance (G, B) existing between the
measurement reference plane (depending on the cable length) and the
measuring contact in parallel with the device under test (DUT) as
shown in Figure 5-14.

O ouT ul—o

Figure 5-14. Stray Admittance Model

The HP 4285A provides two types of OPEN correction method,
interpolation and spot correction modes.

& [nterpolation correction mode

The OQPEN correction data are taken at preset frequency points
shown in Table 5-5, and are independent of the test frequency you
set. OPEN correction data for each measurement point over the
specified frequency points is calculated using the interpolation
method (Refer to Figure 5-15).

Table 5-5. Preset Correction Frequency Poinis

75 kHz - 300 kHz 3 MHz 10 MH:z 20 MHz
79.6 kHz 350 kHz 3.5 MHz 10.0001 MHz 21 MHz
90 kHz 450 kHz 4 MHz 11 MHz 22 MHz
100 kHz 600 kHz 4.5 MHz 12 MHz 23 MHsz
115 kHz 796 kHz 5 MHz 13 MHz 24 MHz
130 kHz 1MEz 5.0001 MHz 14 MHz 25.2 MHy
160 kHz  1.0001 MHz 6 MHz 15 MHz 26 MHz
200 kHz 1.5 MHz 7 MBz 16 MEz 27 MHz
252 kHz 2.001 MHz 7.96 MBz 17 MHz 28 MHz
2.52 MHz 9 MHz 18 MBz 28 MHz

15 MH=z 30 MHz

While the OPEN correction data measurement is being performed,
the measurement conditions will be changed to the following:

Averaging rate : 4

DC bias : OFF
Integration time : LONG
Measurement range : AUTO
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Test Frequercy Points
1200 Hz resolution}

Preset Frecuency Paintsa
{51 peints)

OFEN/SHORY data calculeted
using the interpoletion
method

Figure 5-15.
OPEN/SHORT Correction Using The Interpolation Method

» Spot correction mode

The OPEN correction data taken at the spot frequency points

you specify allows you to set up to seven frequency points

in the FREQ1, FREQ2, ... , FREQT fields. To take the

OPEN ection data at the frequency points you specify,

- displayed when the CURSOR is moved to the FREQI,

FREQ?2, ... , FREQT field, is used.

This softkey performs OPEN correction data measurements at the
preset frequencies. The OPEN correction data measurement will
take approximately 45 seconds. The message OPEN measurement in
progress will be displayed on the system message line while the
OPEN correction data measurement is being performed. A number
displayed in the most right position of the system message line shows
the number of remaining frequency points to be measured for the
OPEN correction data.




i
4
[

Note

ABORT. Softkey

This softkey is displayed while the OPEN correction data
measurement is being performed and is used to stop the OPEN
correction data measurement. The previous OPEN correction data is
Tetained.

Performing the OPEN Correction

There are two procedures: OPEN correction using the interpolation
method, and OPEN correction at the spot frequency points you
specify. Perform the following steps to execute an OPEN correction
at all frequency points using the interpolation method. Whezn you
want to execute the OPEN correction at the spot frequency point,
refer to the spot OPEN/SHORT correction (“Performing the Spot
OPEN/SHORT 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 a DUT.

3. Press . The HP 4285A will measure the OPEN

admittance (céhducta.nce and suceptance) at the preset frequency
points. During the OPEN correction measurement, the following
softkey will be displayed.

to perform the OPEN correction calculations on
subsequent measurements using the OPEN interpolation
correction data.

When the FREQI, FREQ2, ... , FREQT fields are set to ON,
and the test frequency is equal to FREQ1/2/ ... /7, spot OPEN
correction data at FREQ1/2/ ... /7 is preferably used.

5. Press (OFE: not to perform the OPEN correction calculations on
subsequent measurements.
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SHORT Field The HP 4285A°s SHORT correction capability mathematically
cancels out the error due to the residual impedance (resistance
and reactance) existing between the measurement reference plane
(depending on the cable length) and the measuring contact in series
with the DUT as shown in Figure 5-16.

Figure 5-16. Residual impedance Model

The HP 4285A uses the following two types of SHORT correction
data.

» Interpolation correction mode

The SHORT correction data are taken at the preset frequency
points listed in Table 5-5, and are independent of the test
frequency you set. SHORT correction data for each measurement
point over the specified frequency points is calculated using the
interpolation method (Refer to Figure 5-15). Whkile the SHORT
correction data measurement is being performed, the measurement
conditions will be changed to the following:

Averaging rate : 4

DC bias : OFF
Integration time : LONG
Measurement range : AUTO

® Spot correction mode

The SHORT correction data taken at the spot frequency points
you specified allows you to set up to seven frequency points in
the FREQI, FREQ?2, ... , FREQ7 fields. To take the spot
ction data at the frequency points you specify,
displayed when the CURSOR is moved to the
EQ2, ..., FREQT field, is used.

This softkey enables SHORT correctior.

OFF Softkey
This softkey disables SHORT correction.
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Note ﬁ

: Softkey

This softkey performs SHORT correction data measurements at the
preset frequencies. The SHORT correction data measurement will
take approximately 50 seconds. And the message SHORT measurement
in progress will be displayed on the system message line while the
SHORT correction data measurement is being performed. A number
displayed in the most right position of the system message line shows
the remaining number of frequency points to be measured for the
SHORT correction data.

Perform the SHORT correction data measurements after setting
the test signal level less than or equal 0.5V ms. Or, the message
Working Current Limit will be displayed and the correction data
measurement will take additional time.

" Softkey

This softkey is displayed while the SHORT correction data
measurement is being performed and is used to stop the short
correction data measurement. The previous SHORT correction data
is retained.

performing the SHORT Correction

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 the “Performing the Spot
OPEN/SHORT Correction”. :

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

9. (Connect the test fixture to the UNKNOWN terminals, and short
the measurement contacts together.

3. Press Ml The HP 42854 will measure the short
impedance (irductance and resistance) at the preset frequency
points. During the SHORT correction measurement, the following
softkey will be dispiayed.

4. Press ON to perform SHORT correction calculations on
subsequent measurements when the FREQI1, FREQ2, ...,
FREQ7 fields are set to OFF.
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FREQ1-7 Fields
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When the FREQI, FREQ2, ... , FREQ7 fields are set to ON,
and the test frequency is equal to FREQ1/2/ ... /7, the SHORT
correction data at FREQ1/2/ ... /7 is used.

3. __“_“ o halt SHORT correction calculations on subsequent
measurements.

The HP 4285A°s LOAD correction function allows you to correct
residual errors after the OPEN/SHORT correction by using the
transmission coeflicient. The transmission coefficient can be derived
from the relationship between a standard’s (pre-measured) reference
value and the actual measurement value at the frequency points you
specify (up to seven frequency points). The HP 4285A performs

the OPEN/SHORT/LOAD corrections at the frequency points you
specify (Refer to Figure 5-17). The seven frequency points can be set
in the FREQI,FREQ2, ... , FREQT7 fields.

FREDY FREQZ  FREG3 FREG4 FREQS FREQS FREQY

i L i ]
¢ + 1 i { i + s T

T opewr DPEN/  OPENS  OPEN/ OPENS  OPEN/  OPEN/ 50 Mz
SHORT/  SHORY/  SHORT/ SHORT/  SHORT/ SHORT/ SHORW
LOAD LOAD LoaD LOAD LOAD  LOAD  LDAD
datx dats data dats dxts -1 data

Figure 5-17. Spot OPEN/SHORT/LOAD Correction
Softkey

This softkey enables spot OPEN/SHORT/LOAD correction at each
specified correction frequency.

OFE: Softkey
This softkey disables spot OPEN/SHORT/LOAD correction at each

specified correction frequency.

This softkey performs spot OPEN correction data measurement

at the specified spot frequency. The measurement result will be
displayed on the system message line. While an GPEN correction
data measurement is being performed, the measurement conditions
will be changed to the following:

Averaging rate : >4
DC bias : OFF
Integration time : LONG
Measurement range : AUTO



E’

Caution w

REF A/B Fields

This softkey performs spot SHORT correction data measurement
at the specified spot frequency. The measurement result will be
displayed on the system message line, While the SHORT correction
data measurement is being performed, the measurement condition
will be changed to the following.

Averaging rate : >4
DC bias : OFF
Integration time : LONG
Measurement range : AUTO

Softkey

This softkey performs LOAD correction data measurement at the
specified spot frequency. The measurement result will be displayed
on the system message line. While the SHORT correction data
measurement is being performed, the measurement condition will be
changed to the following:

Averaging rate : >4
Integration time : LONG

DO NOT apply a DC bias to the furnished 100 §2 Resistor Box
(HP Part Number 04285-61001) while making a LOAD correction
measurement. Doing so may damage the 100 §2 Resistor Box.

The standard’s reference values can be entered in the REF 4, and
(REF )B fields. REF A field is used to set the reference value

for the primary parameter, and the (REF )B field is used to set
the reference value for the secondary parameter. Before entering
the standard’s reference values, the measurement function for the
standard must be set on the FUNC field in the CORRECTION
page. The standard’s value can be measured using
displayed on the FREQI, FREQZ2, ... , FREQ7 fieids.

Performing the Spot OPEN/SHCRT Correction

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

1. Move the CURSOR to the FREQI, FREQ2, ... , FREQ7
field to specify the frequency for the OPEN/SHORT/LOAD
correction. The following softkeys will be displayed.
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10.
11.

12.

- Press

to show the previous frequency for the

OPEN/SHORT/LOAD correction.

. Enter the frequency using the numeric entry keys. When pressing

one of the numeric entry keys the softkey labels are changed to
the available units (¢ , S0 you can use these softkeys

to enter the unit and terminate the entry without hitting {(ENTER).
(When is used, the numeric data is entered in Hz.)

Connect the test fixture to the UNKNOWN terminals.
—QOPEN correction—

Leave the connection contacts opexn.

The HP 4285A performs an OPEN correction
measurement at the frequency points you specified. After which,
the OPEN correction measurement data are displayed on the
system message line.

. Move the CURSOR to the OPEN field.

Press 0K to perform the OPEN correction calculations for

subsequent measurements at the specified frequency points.

~SHORT correction—

. Move the CURSOR to the FREQI, FREQ2, ... , FREQT field

which you specified.
Short the connection contacts together.

. The HP 4285A will perform a SHORT
correction measurement and display the SHORT correction data

“on the system message hne

Move the CURSOR to the SHORT field.

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

Performing the LOAD Comrection

1.
2.
3.

L

Prepare the working 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 pre-measured value of your standard’s primary
parameter using the numeric entry keys and the unit softkeys.

Move the CURSOR to the {REF )B field, on the right side of
your set REF A field.

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

e



o~ 8. Move the CURSOR to the FREQ1, FREQ2, ... , FREQ7 field
‘ which you specified.

9, Connect the standard DUT to the measurement contacts.
5. The HP 42854 will perform a LOAD

correction measﬁrement and display the LOAD correction data
on the system message line.

11. Move the CURSOR to the LOAD field.
5K to enable the LOAD correction calculations for

it

subsequent measurements at the specified frequency points.

I  The relationship between the CORRECTION page and

Note
89 OPEN/SHORT/LOAD correction function are as follows.

<CORRECT ION> S¥S MENU MEAS
@ OPEN : ON CABLE 1w SETUP

SHORT: O MODE :  MAT

LOAD @ ON CH No.: 89 CORREC
................... Foe o & Tion
FREQL : 1.00000MHZ .
¢ OREF A 100.000pF £: 0.00010 | LIMIT

MEA A 4DQ . DO1pF 8@ D.0001% N TASLE
FREOZ ! 2.00000MHZ :

FEF A: 100.020pF B: 0.00042 -

MEA A: 300.021pF  B: 0.00013 R ListT
1FRED3 1 3.00000Miz : e

' REF A: $1DD.040pF B: 0.00014
}OMEA A: 100.0410F  B: 0.00015
TFREQ4 1 4, DOODOMHZ
. REF A: 100.000pF  B: ©.00010
©OMEA A:D 100.001pF  B&: :
VFREQS [ 5.00000MM2 : @
1 OREF A: 100.020pF :

tOMEA Ap 300.021pF
+ FREQE : 6.00000MHZ
L OREF A 100.040pF  B:
VOMEA A:D 100.041pF B: 0.0001%

@ This area is used as follows.

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

frequency.
x To obtain the OPEN/SHORT interpolation correction data.

@ This area is used as follows.

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

u To make the OPEN/SHORT/LOAD correction data at the spot
frequencies you specify (FREQL, FREQ2, ... , FREQT) valid or
invalid.

™
.[
{
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The correction data used depends on the test frequency as follows. o

Test Frequency Test Frequency
Correction # FREQI-7 = FREQI-7
" Mod
°“ | FrREQ1-7 | FREQi-7 | FREQ1-7 | FREQ1-7
OFF ON OFF ON

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

LOAD: ON X X X SPOT
Where,
SPOT: The correction data for the frequency points you B

specified is used. )
INTPOL:  Interpolation correction data is used. i

X: Correction isn’t performed even if the correction
function is set to ON in the OPEN, SHORT,or LOAD
fields.

When the specified frequency is equal to another spot frequency, the
correction data is used in the following manner.

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

¥ Test Frequency = FREQ2 = FREQ3 =,---, = FREQ7
Correction data: Data at FREQ2
u Test Frequency = FREQ1 = FREQ2 =,---, = FREQT

Correction data: Data at FREQ1

FUNC Field To perform the LOAD correction, the reference (pre-measured) value
of the standard DUT must be entered. The measurement function
for the standard DUT and measured reference value (MEAS A/B
monitor value) is set in the FUNC field. In the FUNC field, the
following measurement functions are available for the reference value.

Cp-D Lp-D R-X
Cp-Q Le-Q Z-6 (deg)
Co-G Lp-G Z-8 (rad)
Co-Rp Lo-Rp G-B
Cs-D L.-D Y-8 (deg)
Cs-Q L:-Q Y-6 (rad)
Cs-Rs Ls-Rs

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

Setting the Measurement Function of the Standard’s DUT

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

1. Move the CURSOR to the FUNC field using the CURSOR keys.

ER = v

2. Press e /6 until the softkey labels are changed to the
function you are looking for. Figure 5-18 shows the display order
of the measurement function.

% reeo CEp LoD Ls~D R Y-8
o0 G- -0 Ls-0 Z-@{ceq} Y-B{degt
CpG Cs-fs Lp-G L.5~G Z-giraa} Y-8{radi
Cp—Fp wpRo La-Rs

- —more 116 mare 246 -—="more /5 = - more 4/6 more SlG w—e - more 616

Figure 5-18. Display Order of the Measurement Function

3. Press the appropriate softkey.

=
)
o
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MODE Fieid

Note

Note '#’5!

Note i
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There are two correction modes. The MODE field switches between
these correction modes. When the HP 4285A is not equipped with
Option 301, only SINGLE mode is available. When Option 301
(Scanner Interface) is installed and turned on in the SYSTEM
CONFIG page, two correction modes, MULTI correction and
SINGLE correction modes, are available.

Set the correction mode to SINGLE. In this mode, two correction
methods, interpolated (preset 51 frequency points) OPEN/SHORT

correction and spot OPEN/SHORT/LOAD correction (up-to 7
frequency points), can be used.

Softkey

Set the correction mode to MULTL In this mode, only spot
OPEN/SHORT/LOAD correction (up to 7 points) can be used and
90 sets {90 channel) of spot OPEN/SHORT /LOAD correction data,
displayed on MEA A/B monitor area on each spot frequency, are
switched.

When the HP 4285A is combined with a scanner, this multi-channel
error correction capability reduces the measurement error due

to the difference of scanner channel path by performing spot
OPEN/SHORT/LOAD correction for each channel.

When the MULTT correction mode is selected, an OPEN/SHORT
correction using the interpolation method cannot be performed.
{Only the OPEN/SHORT/LOAD correction at the seven frequencies
you specify can be performed.)

Depending on the correction mode, {(SINGLE or MULTTI), correction
data for FREQI, FREQ2, ... , FREQ?7 are stored in different
memory areas.

The MODE field allows you to select the SINGLE or MULTI
correction mode. For more information about the MULTT correction
mode, refer to Section 3, Option 301. Scenner Interface Operation
Manual.

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

SCANNER I/F (#301) field under the SYSTEM CONFIG page
must be set to ON for setting the correction mode to MULTI, even if
the interface connector on the rear panel is not used. For example, in
the case of controlling a scanner and the HP 4285A via HP-IB, you
must set this field ON to use the multi-channel correction.




CABLE Field

Note

Note

Setling the Comrection Mode

1. Press (CATALOG/SYSTEM} and
SYSTEM CONFIG page.

2. Move the CURSOR to the SCANNER I/F (#801) field.

to enable the scanner interface function.

4. Press and
CORRECTION page.

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

o return to the

to select the MULTT correction mode. If you want to

set the SINGLE correction mode, press

The HP 4285A can have three reference planes—at the UNKNOWN
terminals (0m), at the end of the HP 16048A test leads (1m), and at
the end of the HP 16048D test leads (2m). These reference planes
are selectable in the CABLE filed. Measurement accuracy of the
HP4285A is specified at these planes. In the high current DC biased
measurement mode ( 5), CABLE field is fixed to
other reference planes can’t be selected.

To achieve the four-terminal pair configuration, four outer conductors
of the HpoT, Hcur, Lpot, and Lcyur test leads must be shorted at
the end of the test leads (DUT side). For details of the measurement
cables termination, refer to “Measurement Cable Termination” in

Chapter 7.

When you use the HP 16048A or HP 16048D with the HP 42854,
cable correction described in “Performing the Cable Correction Data
Measurement™ in Chapter 6 must be performed. Otherwise, the
measurement error at the high frequencies increases.

It is not recommended to use the extension cable other than the HP
16048A and HP 16048D. Using other types or different length of
cables may increase the measurement eryor.

This softkey selects the 0 m cable length. The reference plane is
from the front of the instrument. The 0 m cable length is used for
direct attachment test fixtures, such as the HP 16034E or the HP
16047A/C/D.
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SYS MENU Field
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This softkey selects the 1 m cable length for use with the HP 16048A
test leads. The reference plane is placed at the end of the HP 16048A
test leads. Also, the 1 m cable length is used for the fixtures with
cable, for example the HP 16334A or the HP 16451B.

This softkey selects the 2 m cable length for use with the HP 16048D
test leads. The reference plane is placed at the end of the HP 16048D
test leads.

Selecting the Cable Length

Perform the following steps to select the cable length.

1. Move the CURSOR to the CABLE field. The {ollowing 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.

w 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
on “SYS MENTU Field” in Chapter 4 on page 4-4.) So only the
procedure is given in the following paragraphs.

This softkey is used to print the current correction page setup.

Printing the CORRECTION Page Setup

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

1. Connect the HP 4285A 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.

5. Move the CURSOR to the SY5 MENU field.

to display the

™



to print out the display page. LCD screen

freezes for a moment and the displayed page is printed out to the

printer as shown in Figure 5-19.

{CORRECTION> SYS MENU
OPEN : ON CABLE : @& m
SHORT: ON MODE : SINGLE
LCAD :  OFF CH No.: ===

FUNC : Cp-D

FREGI : 1.0000MHz

REF A: 418.008pF B: .020086

MER A: 418.798pF B: .B33345
FREQZ :10.0000MHz

REF A: 9.90080pF B: .020310

MER A: $9.85329pF B: .000324
FREQ3 : OFF

REF A: ———=—- B: =————-

MEAR A:  —————— B: e
FREQ4 : OFF

REF A: ~—mr—- Br ——-—m-

MER A: —————— Bt meem——
FREQS : OFF

REF A: wwwwom— B: e

MEA A: —mme—- B: e
FREQE 1 OFF

REF A: ———mww B: —————

MEA A: e B: e
FREQ7 : OFF

REF A: ~——v——- B: ——eme——
- MEA A e B: —————

Figure 5-19. CORRECTION Page Print Example
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LIMIT TABLE SETUP
Page
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'I‘hxs page wﬂl be displayed by pressing w (MEAS SETUP) and

T BLE. This page allows you to set the HP 4285A’s built-in
compara,tor function. The built-in comparator can sort devices

into a maximum of ten bins (BIN 1 to BIN 9 and one OUT OF
BINS bin) using 2 maximum of nine pairs of primary limits and
one pair of secondary parameter limits. Also, the DUTs whose
primary parameter is within limits, but whose secondary parameter
measurement result not within limits, can be sorted into an
AUXiliary BIN. This comparator function is especially useful when
using the HP 4285A with a component handler (when the handler

interface option is installed and turned on in the SYSTEM CONFIG

page). The limit settings for bin sorting are only one set on this
LIMIT TABLFE SETUP page.

w LOAD/STORE (SYS MENU)

» Printout (SYS MENU)

» Clear Table (SYS MENU)

m Swap parameter function (FUNC)

w Comparator function’s limit mode (MODE)

w Nominal value for tolerance mode (NOMINAL)
s Auxiliary bin ON/OFF (AUX)

» Comparator function ON/OFF (COMP)

® Low limit value of each bin (LOW)

w High limit value of each bin (HIGH)

The function of each field is described in the following paragraphs.
The available fields and the softkeys which correspond to the fields
on this page are shown in Figure 5-20 and Figure 5-21.



[<CIMIT TABLE SETUP> | | SYS MENU | gg?ﬁp
FUNC :[ Cp-D ] NOM  :[100.000 pF |

MODE :|_% | AUX:[OFF ] comP:[ON |

BIN LOW I GH CORREC
1 [-0.010% | [+ 0.010 % | TION
2 [-0.020% ] [+ 0020 % |
3 [-0030% | [ +0.030 % | LIMIT
4 [-0.040% | [+ 0.040 % | TABLE
5 [-0.050% | [ * 0.050 % |
6 [-0060% | [ *+ 0.060 % | 1sT
7 [-00/0% | [+ 0.070 % | ETUP
8 [-008 % | (¥ 0.080 % |
O [TU00% ] [+ 0.060 % |

ond [F.000000 ] [+ .000005 |

- | | : Field

Figure 5-20. Available Fields on the LIMIT TABLE SETUP Page
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FUNC: —Eswapmmu

MODE : xToL
23S Tl
= MOE

LOW: —Em LINE

MEAS DISP
BIN Ko.

BIN COUNT
LIST SweeP

<.IMIT TABLE SETUP> —E

AUX: o™
—E#
INmeric Entry] p £ {Nseeric Entry} S k
n » n =
-Eu E ﬁu E
. .
more 1/2 ~Be- more 142 e wore 242

wmore 212
* imare 212} inore 1121..]

SYS MENU: —— LoaD ———E CANCEL EPHINT olse

more 212 —

— CLEAR TABLE ES
E o
[ STORE CANCEL.
e moTe 412
i

NOM ;. [Mumer Lo Entry] B 3
n -
v
»
wore 172 W pare 2iZ
+ih0’9 221 jmore 1!2}—-—$
COMP: o
E OFF

HiGH: —E GEMR LINE

Imore 2/2)

{more .1.'2;-|

L2005021

Figure 5-21. Available Softkeys on the LIMIT TABLE SETUP Page

FUNC Field
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This field shows the currently selected primary and secondary
parameters. The parameter combinations displayed in this field can
be changed in the FUNC field on the MEAS DISPLAY page or the
MEAS SETUP page.

Softkey

This softkey swaps the primary parameter and the secondary
parameters. For example, when the measurement function is Cp-D,
the swap parameter function sets the measurement function to D-C,.
(Refer to Figure 5-22.) In the D-C, mode, comparison limits for D




!

MODE Field

can be set to a maximum of nine pairs of comparison limits, and the
comparison limits for C;, can be set to one pair.

Primary Secondary Primary Secondary
Parameter Paramefer Parameter Parametey
D D

é o Swap Paramecier Q ; Co
° —— ¢
D D
<Q Q >

Rs Rs

Ls

Figure 5-22. Swap Parameter Function

Swapping the Primary and Secondary Parameters
Perform the following steps to swap the primary and secondary

parameters.

1. Move the CURSOR to the FUNC field. The following softkey will
be displayed.

2. Press SWAP I M- to swap the primary and secondary parameter
combinations of the measurement function.

again to return the measurement function to
the previous combination.

The HP 4285A uses two methods for specifying primary parameter
limits, as shown in Figure 5-23.
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Sequential Mode Tolerance Mode
Nominal
Value
0Ll H1L H2 H3 € L3 L2 L1 ' H1 H2 H3
i H iy d i K] ] | 1. H 1 }
L1 L 1 T T ¥ + T t } 13 T
BIN 1 e— BIN 1 ——s
BIN 2 o———? 8IN 2 E o
BIN 3 H BIN3 o : -

{n: Lower limit of BINn
Hn: Higher limit of BINN

s ;| Includes the point
o . Excludes the point

Figure 5-23. Tolerance Mode and Sequential Mode

n Tolerance Mode

The tolerance mode specifies comparison limits by the deviation
from a specified nominal value. The nominal value is specified in
NOM field. Generally, in this mode, symmetrical nested limits
are used as shown in Figure 5-23. The HIGH Limit value must be
higher than the LOW limit value. If not, the warning message
Warning, Improper high/low limits, {this isn’t an error, only
a warning), will be displayed, and the HP 4285A will not sort
the DUTs into the specified BINs. And the lower numbered bins
must be narrower than the higher numbered ones. If BIN 1 has
the widest limits, all of the DUTs will be sorted into BIN 1,

and neither the error message nor the warning message will be
displayed.

In the tolerance mode, unsymmetrical unnested limits are also
possible. If it is necessary to define bins with overlaps or gaps
between limits, set the unsymmetrical unnested limit values as

shown in Figure 5-24. .

-
[
S
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Nominal Value

4] LT Mt 12 L3 H2 H3 15 H5
.
BIN ‘
SIN
BIN
BIN
BIN
BIN 6 :

h b W N

Figure 5-24. Tolerance Limit with Cverlaps and Gaps

There are two methods to specify tolerance mode limits, the ratio
in percent and by absolute 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 40 the largest value. If not, the warning message
Warning, Improper high/low limits, (this isn’t an error, only a
warning), will be displayed, and the HP 4285A will not sort the
DUTs into the specified BINs.

The limit values for sequential mode sorting can be set without
setting the lower/higher limits of BIN1. For example,

o BIN 1: Low Limit (L1) only
BIN 2: High Limit (H2)
BIN 3: High Limit (H3)

L1 HZ H3

BIN 1
BIN 2 L
BIN 3 [
OUT OF BINS w—eug Oyt

o BIN i: High Limit (H1) only
BIN 2: High Limit (H2)
BIN 3: High Limit {(H3)
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M1l H2 H3
BIN 1 8
BIN 2 (o e 4
BIN 3 Or—rssinl
QUT CF BINS O—ee

o BIN 2: High Limit (H2)
BIN 3: High Limit (H3)

k2 H3

gIN2 ——————®
BIN 3 o=
OUT OF BINS s S

This softkey sets the limit mode to the tolerance mode (ratio in
percent).

This softkey sets the limit mode to the tolerance mode (parameter
value).

5 ﬂ_ Softkey

This softkey sets the limit mode to sequential.

Setting the Comparator Limit Mode

Perform the following steps to set the limit mode for the comparator.

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

2. Select the appropriate limit mode using the softkeys.



NOM Field

COMP Field

When the tolerance mode is used as the limit mode for the primary
parameter, a nominal value must be specified. The nominal value can
be set within the range of the following measurement range of the
primary parameter.

Primary Parameter and Display Range

Parameter Range

1Z|, R, X |0.00001 Q to 99.9999 MQ

Y], G, B | 0.00001 uS to 99.9996 S

0.00001 p¥F to 999.999 uF

0.001 nH to 99.9999 H
0.000001 to 9.98999

0.01 to 99999.9
—180° to 180°

w O T O

When the limit mode for the primary parameter is sequential mode,
pominal value can be set, but this has no meaning in the sequential
mode.

Setting the Nominai Value
Perform the following steps to set the nominal value.

1. Move the CURSQCR to the NOM feld.

2. Enter the nominal value using the numeric entry keys When the
numenc data is entered, the suffix softkeys (

M) can be used instead of (ENTER).

The HP 4285A’s built-in comparator can sort DUTs into a maxirmum
of ten bins (BIN 1 to BIN 9 and the OUT OF BINS bin) using a
maximum of nine pairs of primary parameter limits and one pair of
secondary parameter limits. Also, a DUT whose primary parameter
is within limits, but whose secondary parameter measurement result
is not within limits can be sorted into the AUXiliary BIN. Tke
comparator function is especially useful when using the HP 4285A
with a component handler (handler interface option is installed).

This softkey turns the built-in comparator function on. Comparison
takes approximately 1 ms.

Softkey

This softkey turns the built-in comparator function OFF.
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Turning 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. Press appropriate softkey to set the comparator function to ON or
OFF.

LOW/HIGH Fields The HP 4285A’s built-in comparator can sort DUTs info 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 1 to BIN § LOW/HIGH fields.

This softkey clears a pair of LOW/HIGH limit fields where the
CURSOR resides.

Entering the LOW/HIGH Limits

Perform the following steps to enter the bin sorting limits.

1. Set the measurement function for the comparator function in the
DISPLAY FORMAT or MEAS SETUP pages. :

2. Press and - to display the LIMIT
TABLE SETUP page.

RSOR to the SY5 MENU field, and press
and YES: to perform the clear table function.

=

4. Move the CURSOR to the MODE field, and select the limit mode
for the primary parameter.

5. When you choose the tolerance mode in the MODE field in the
step 3, move the CURSOR to the NOM field, and set the nominal
value.

6. Move the CURSOR to the BIN 1 LOW field. When you use the
tolerance mode, perform step 6 . When you use the sequential
mode, perform step 7.

7. —In the Tolerance Mode-—

a. Enter the limit value of the BIN 1 at BIN ! LOW field using
the numeric entry keys. When one of the numeric entry keys
is pressed, the suffix softkeys (:
displayed, and you can use these softkeys to enter the unit and

to terminate the entry instead of using (ENTER). When the limit
value of BIN 1 is entered in the BIN I LOW field, the BIN 1
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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 (a.) until the limits of the BIN 9 are 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 move automatically 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 5-20.

8. —In the Sequential Mode—

a.

Enter the low limit of the BIN 1 using the numeric entry keys.
When the one of the numeric entry keys is pressed, the suffix
and M} will be displayed, so you can

use these softkeys to enter the unit and terminate the entry

instead of using (ENTER].

. 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.

. The CURSOR will 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.

. Repeat step ¢ until the BIN 9 limits are entered. After entering

the BIN ¢ high limit, the CURSOR will move automatically to
the 2nd LOW field. Enter the low limit value of the secondary
parameter. ‘

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.
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<LIMIT TABLE SETUP> SYS MENU :g?ip
FUNC :  Cp-D NOM  : 100.000 pF
MODE : SEQ  AUX: ON coMP: ON

BIN LOW HIGH CORREC
1 +100.000pF +110 . 000pF TION
2 +120 . 000pF

5 +130 . 000pF CIMIT
) +140 . 000pF TABLE
5 +150 . 000pF

6 +160 . 000pF

7 +170 . 000pF zé$$P
g +180 . 000pF

o 4190 . 000pF
2nd  + 0.000 + 0.005

e

Figure 5-25. Limit Table Using the Sequential Mode

2nd LOW/HIGH Fields  The HP 4285A’s built-in comparator allows sorting DUTs by the
secondary parameter into three bins; low, in, and high. These 2nd
LOW/HIGH limits can be set in the 2nd LOW/HIGH fields

® When the secondary parameter limits are not specified on the
LIMIT TABLE SETUP page.

The DUTs will be sorted according to the primary parameter
comparison results as shown below.

Secondary

Parameter
CUT CuUT
OF | Going | OF
BINS 8 1 BINS
Lower Higher Primary
Limit Limit Parameter

® When the secondary parameter limits are specified.
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DUTs with secondary limits are sorted by the primary parameter
result. DUTs not within the secondary parameter limits are sorted
OUT OF BINS even if the device’s primary parameter is within

limits.
Secondary
Parameter
CUT OF
IN
Higher{ BINS
Limit CUT BIN ouUT
OF Sortin OF
Lower | BINS 9 | BiNS
Limit ouT oF
 BINS
Lower Higher Primary
Limit Limit Parameter

_ : AUX Field The HP 4285A’s sorts DUTs which fail the secondary parameter

b separately from the QUT OF BINS DUTs, they are sorted into the
AUX BIN. The AUX field allows you to set the AUXiijary bin to ON
or OFF. The AUXiliary bin is available only when 2nd LOW/HIGH
limits are specified.

m When the secondary parameter limits are set and AUX BIN are set
to ON.

The DUTs whose primary parameter is not within limits are sorted
j OUT OF BINS. DUTs whose primary parameter is within limits,
= but whose secondary parameter is out of limits are sorted into the
AUX BIN.
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Secondary
Parameter
AUX
. BINS
Higher |
Limit ouT : ouT
OF zlotlténg OF
Lower | BINS. BINS
BINS
Lower Higher - Primary
Limit Limit Parameter

When only the lower limit of the secondary parameter is set and the
AUX BIN are set to ON, the DUTs 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 DUTs whose primary paramter is within limnits, but
whose secondary parameter is equal or above the higher limit are
sorted into the AUX BIN. (See below.)

Secondary Secondary
Parameter Parameter
AUX
I
Bm, Higheri . .. one
our | Serting | oyt Limit | OUT ouT
OF OF oF | B oF
Lower | BINS 8ins BINS | Sorting | BINS
Limit AUX
BING
Lower Higher Pranary Lower Higher Primary
Limit Limit Parameter

Parameter Lirmit Limit

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. Press either softkey to set AUX BIN to ON or OFF.



a‘.'

SYS MENU Field

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

» Load/Store
g Clear table
u Printer

These functions, except for the clear table function, are the same as
the functions on the system menu on the MEAS DISPLAY page.
(A description of each function is given in “SYS MENU Field” in
Chapter 4 on page 4-4.) 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.

Loading or Storing the Control Settings .

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 SYS MENU field on the LIMIT
TABLE SETUP page.

3. Insert the memory card to the MEMORY card slot, if you are
using the memory card.

iy S

: . when you want to use the STORE function. The
message 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 press
to STORE the current control settings, or LOAD the

control settings.

This softkey cancels the current LOAD/STORE operation.

This function allows you to clear the all limit values. So, when you
change the limit mode, use this function.
Clearing the Limit Table

Perform the following steps to clear all of bin sorting limits oa the
LIMIT TABLE SETUP page.

1. Move the CURSOR to the SYS MENU field.
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2. Press & CL E: The message Clearing table, Are you
sure? w1ll be dxspla,yed on the system message line, and the
following softkeys will be displayed.

to confirm the hmit table clear operation.

Printing the LIMIT TABLE SETUP Page

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

1. Connect the HP 4285A 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.
. -

. Press (MeAs seTuP] and to display the LIMIT
TABLE SETUP page.

Move the CURSOR to the SYS MENU field.

6. Press

o

7. Press
as shown in

The display page is printed out by the printer

LLIMIT TABLE SETUPS 8YS MENU
FUNC: €p-D NOM:. 0.00000pF
MODE: SEQ AUX: ON COMP: ON
BIN LOW HIGH

1 +400.@00pF  +41@.000pF

2 +420. 000pF

3 +430, 00@pF

4 +443.000pF

) +4359. 008pF

& +460 . 008pF

7 +470.800pF

8 +48@.800pF

8 +49@.000pF
Znd -.010000 +. 100030

Figure 5-26. LIMIT TABLE SETUP Page Example
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LIST SWEEP SETUP
Page

The LIST SWEEP function of the HP 4285A allows you to program
up to ten sweep points and to automat thel measurement process.
When you press MEAS SETUP and LISESETOP, the LIST SWEEP
SETUP page will be displayed. The following five parameters can be

swept by the LIST SWEEP.

m Test frequency

m Oscillator level voltage

m Oscillator level current

w DC bias voltage (When Option 001 is installed.)

w DC bias current (When Option 002 is installed, and the HP
42841A and the HP 42842C are combined.)

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.)

= LOAD/STORE (SYS MENU)

m Printout {(SYS MENU)

m Clear Table (SYS MENU)

m Sweep Mode (MODE}

m Sweep Parameter Selection (FREQ [Hz], LEVEL [V], LEVEL [4],
BIAS [V], or BIAS [A])

w Sweep Point Settings (sweep points)

» Limit Parameter Selection (LMT)

» Low/High Limit Values (LOW, HIGH)

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 5-27 and Figure 5-28.
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MEAS
<LIST SWEEP SETUP> SYS MENU SETUP
MODE :[ SEQ ]

[FREQ(Hz) LMT LOW HIGH CORREC
[T-0000cM] [ A ]| [123.456p] [124.5670 ] T10N
[2.00000M) A | [123.456p! [124.567p |
[3.00000M]} A ] [123.456p | [124.867D | LIMIT
4. 00000M | Al [237456p | [I24.567p | TAéLE
[5.000Q0M | A | [123.456p] [124.567p |

&. 00000V A | [1237456p] [124.567p ]

7. 00000M A 123.456p | [124.567p | LIST
[8.00000M] A 123.456p 124.567p ] SETUP
9. 00000M A 123.456p | [124.567p |

10 . 0000M A | [123.456p| [124.567p |

| © Field

Figure 5-27. Available Fields on the LIST SWEEP SETUP Page
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<LIST SKEEP SETUM> MEAS SETUP
COFFECTION

LIMIT TABLE
LIST SETWP

MODE: sge
—£ ST

{Sweesp Paramsted fHEn {rz) LHT:
LEVEL [v]
1EVEL {A)
a1as iv]
BIAS {A}

{Sweep Points) —Em LINE mw:—Em LINE

[{ae=-1{2x 301
Nuwerit Entry) o Rz
oM
[BLASIVI EVELLY] ]
{Numeric Entry] — v
bV
{B1AStAY}
frumeric Entry] wA
wA
A
[LEVELIAY]

[Nuweric Eatryl UA
E )

SYS HENU: ~r— LOO -—Ewr:a_ Em!m oS

jm CLEAR TABLE YES
Em
fem STORE ‘Em
b wire 142
L

mre 2/2

LIMIT DATA A
LIMIT DATA B
o

a!:uv

{mumeric Entryl —E

HGH:—EmunF_

Figure 5-28. Available Softkeys on the LIST SWEEP SETUP Page

MODE Field There are two sweep modes for list sweep measurements:
sequential {SEQ) mode and step (STEFP) mode. In the case of the
sequential mode, when the HP 4285A is triggered once, the DUT is
automatically measured at all sweep points. In the case of the step
mode, the sweep point is incremented each time the HP 42854 is

triggered.
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List Sweep Parameter
Field
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Sweep Sveep
Parameter Parameter
Time 1 I Time
Trigger Trigger Trigger Trigger
SEQ mode STEP mode

Figure 5-29. SEG mode and STEP mode

When two or more sweep points are the same, and are adjacent, the
HP 4285A measures the DUT once, and then the measurement result
is compared to limits set for each sweep point.

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. Choose appropriate softkey to set the list sweep measurement
mode.

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.

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.

e
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Sweep Points and
Limit Fields

Note ﬁ

Note

Note

gt

2. Choose appropriate softkey to set the list sweep measurement
sweep parameter.

The list sweep function permits entry of up to 10 points and
measurement limits. Figure 5-30 shows the available fields for setting
the sweep points, the limit parameter, and the high/low limit values.

LIST SWEEP SETUP page

MEAS
<. JST SWEEP V&E‘T’LP? SYS MENU SETP
MODE SEQ
FREQ{Hz ) LMT LOwW HIGH

N — i ) SOEC
 — . — 7 )
—— LIMIT
L ( ;@ lﬁ TABLE
} s tieeed
LIST
] SETLP
]
— é % ]

— AT

Figure 5-30. List Sweep Settings

When only the low limits of the sweep points are set, DUTs’ 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,
DUTs’ whose selected parameter’s data are equal, or are below the
high limits are sorted as IN.

When the LMT field is set to 4 or B, if the low/high limit values
aren’t entered, the comparison results are always IN.

The comparison results are always LOW under the following
conditions (which are equal to the condition at <STATUS> # 0 in
the data format.)

8 Analog Bridge is unbalanced.
w A/D converter isn’t working.
w Signal source is overloaded.
m ALC is unable to regulate.
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Do NOT enter a value which is Jower 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, only a
warning). The comparison results are as follows.

s Measurement results < LOW limit Result: LOW
s Measurement results > LOW limit Result: HIGH

Setting the Sweep points and Limits

Perform the following steps to set the sweep points and measurement

limits.

1. Move the CURSOR to the SWEEP PARAMETER field and use a
softkey to select 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 are
available, so you can use <hese softkeys to enter the unit and
terminate the entry instead of using (ENTER )

4. The CURSOR will move antomatically 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 1o 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 limjt parameter o the secondary
parameter of the measurement function. When this softkey is
pressed, the CURSOR will move automatically to the LOW

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 appropriate softkey to set the limit parameter.

6. The CURSOR will move automatically to the LOW field. (H
you pressed UEE 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 high limit value, the CURSOR will move automatically to

’,,-/”“s;
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SYS MENU Field

the next sweep point field. Repeat steps 3 through 7 until the all
sweep points are filled out.

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

u Load/Store
a Clear Table
u 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 “SYS MENU Field” in
Chapter 4 on page 4-4.) 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.

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 SY.S 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.

4. Press STC = 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. 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.
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5-68 MEAS SETUP Menu

Clear Table Function

This function allows you to clear all of the list sweep points and
limits. When you change from the current sweep parameter to an
other sweep parameter, use this function. -

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

1. Move the CURSOR to the SYS MENU field.

4BLE.. Then the message Clearing table, Are
you sure? will be displayed, and the following softkeys will be
displayed.

to confirm the clear the list sweep points and limits.

Printing the LIST SWEEP SETUP Page

Perform the following steps to print out the display page using the
page dump function.

1. Connect the HP 4285A 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.
. .

. Press and o display the LIST SWEEP

SETUP page.
5. Move the CURSOR to the SYS MENU field.
6. Press
7. Press I The display page is printed out by the printer

as shown in Figure 5-31.




<LIST SWEEP SETUP> SYS MENU

MODE : SEQ

FREQI[Hz1 LMT Lo HIGH
1.8088M A  400.000p 430.000p
2.000¢M B  40.0000m 60.0000m
3.0000M B  46.0C00m ©0.0000m
4.0000M B  4€.0000m 60.0209m
5.0000M B 42.0400m 60.0000m
6.0008M B  40.0008m 606.0000m
7.0000M B  40.0008m 6@.2000m
8.0000M B  40.0000m 60.0000m
5.9800M B 49.2000m 68.0000m
19.92008M B 10.9000m 60.80C0m

Figure 5-31. LIST SWEEP SETUP Page Example

MEAS SETUP Menu 5-69






e
Sy

s

6

CATALOG/SYSTEM Menu

o
Qo
8%
2
o2
0o
e
& =
= o0
[ oy
=
i g

Introduction

CATALOG Page

This chapter provides information on the function of each of the four
pages under [CATALOG/SYSTEM }.

w CATALOG

w SYSTEM CONFIG

m CABLE CORRECTION
= SELF TEST

This chapter describes the functions of each field on each page in the
order listed above.

When you press (CATALOG/SYSTEM], the CATALOG page will be
displayed. The CATALOG page shows the stored instrument control
settings. The following control functions can be set from this page.
(The field in parenthesis is used to set the control function.)

w LOAD/STORE (SYS MENU)
m Specify media (SYS MENU)
m Printout (SYS MENU)

® Purge record (SYS MENU)

The available fields and the softkeys which correspond to each field
on this page are shown in Figure 6-1 and Figure 6-2.

CATALOG/SYSTEM Menu 6-1




Memory Status CATA=
\@: TCARD: LoG
No.™s COMMENT ]
SYSTEM
10 1 AUTOEXEC Setup CONEIG - |-
i1 1
iz B 10 A DC Bias Setting
: i3 Q@ High Q Meas Setup CABLE
Catalog of 14 X (Data for 4284A) CORREC
the memory 15 0
16 0 SELF
ir 0 TEST
18 ©
19 ©

1 :Field

o s Monitor
Figure 6-1. Available Fields on the CATALOG Page
<CATALOG> CATALOG SYS MENU: —T— LOAD —— CANCEL.  — PRINT DISP

SYSTEM CONFIG — -

SELF TEST z — PURGE CANCEL
—— CAT INT
L—— CAT CARD
b STORE ~— CANCEL

: ‘— more 22

— more 31/2 ——r

Figure 6-2. Available Softkeys on the CATALOG Page

In this page, the following information can be monitored.

e Media type
m Record number

6-2 CATALOG/SYSTEM Menu
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Meadia Monitor Area

Record Number Monitor
Area

Record Status Monitor
Area

Comment Monitor Area

SYS MENU Field

B Record status
® Comment

The HP 4285A supports two types of memory for storing the
instrument control setting, internal memory (EEPROM) and an
external memory card. Both mernory media stores up to 10 records
(instrument control settings). Current media type displayed on the
LCD screen is diS Iayed in the_MEDIA monitor area. Media type can §
be changed by A . under the SYS MENU field.

o
=25
- >
el i
&0
& o)
50
o4
2 m
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Instrument control settings stored in the memory are identified by

~record number. This number is displayed in the No. monitor area.

Internal memory uses record numbers 0 to 9, and external memory
card uses record numbers 10 to 19.

The Control setting stored in a record can be identified by a one-digit
alphanumeric character, called record status. The record status

is displayed in the § monitor area. One of following five types is
displayed.

0  No valid setting is stored in this record.
1 Normal LCR measurement mode setting is stored in this record.

B High current bias mode setting is stored in this record. Option
002 accessory control interface, HP 42841A bias current source,
and HP 42842C bias current test fixtures are required.

qQ Q adapter mode setting is stored in this record. Option 002
accessory control interface and HP 42851A Q adapter are
required.

X HP 4284A setting is stored in this record. (Data for 42844)
will be displayed in the COMMENT monitor area.

The-comment data of the stored control setting is displayed in this
area. The first 26 characters of the comment can be monitored.

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

w J.oad/Store
n Media
m Printer
m Purge

The load/store function is the same as the functions displayed on the
system menu of the MEAS DISPLAY page. The printer function
performs the same function of of the system mernu on
the MEAS DISPLAY page. (The description of each function is
given in “SYS MENU Field” in Chapter 4 on page 4-4.) So, in the
case of the MEDIA and the PURGE functions, the description and

CATALOG/SYSTEM Menu 6-3
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setting procedures are described in the following paragraphs, only the
procedure is described for the other functions.

D: Softkey

On the CATALOG page, the record list of the HP 4285A°s internal
memory (EEPROM) or the external memory card are displayed, with
memory status (records stored or no record in the memory) and the
comments {displayed on the comment line) for each settings.

C displays the stored instrument control settings in the
mternal memory {EEPROM).

- displays the stored instrument contro! settings in the
extema.l memory card.

Specifying the Media Type
Perform following steps to change the media memory type.

1. Move the CURSOR. to the SYS MENU field using the CURSOR
keys. The following softkeys will be displayed in the softkey label
area.

2. Press either softkey to select the records to be displayed.

Loading or Storing the Instrument Controf Setling

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 setiings from the internal non-volatile memory or
from the external memory card.

1. Set all instrument control setting.

2. Move the CURSOR to the SYS MENU field on the CATALOG
page.

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

4. 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. The
message Enter record number to LOAD will be displayed 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.

Wi




Printing the CATALOG Page

Perform the following steps to print out the catalog page.

1. Connect the HP 4285A 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 the CATALOG/SYSTEM menu key to display the
CATALOG page.

Move the CURSOR to the SYS MENU field.

o
€3
5
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The catalog page will be printed out to the
printer as shown below. )

LCATALOG? SYS MENU
MEDIA ¢ CARD

No. S COMMENT

18 1 AUTCEXEC Test

11 § {7Zi{~f Characteristics
12 B 18R DC Current Bias
13 1 DC-Bias Test No.l

14 qQ

i5 4 Q_Meas 25.2MHz

16 @

17 @

18 X <{(Data for 428B4A)

18 ¥ (Data for 4284A)

Figure 6-3. CATALOG Page Exampie

Softkey

This softkey erases the specified instrument control setting. The
record status of the specified record changes to 0.

\NCEL Softkey
This softkey cancels the PURGE operation.

Purging the Unused Record

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. .

CATALOG/SYSTEM Menu 6-5



2. Insert the memory card into the MEMORY card slot, if you are o
going to purge the settings from a memory card. ( _

3. Press a’;ﬁ GE. The message Enter record number
to PURGE will be 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.

6-6 CATALOG/SYSTEM Menu



" SYSTEM CONEIG
Page

AR

When you press {CATALOG/SYSTEM ) and ;
SYSTEM CONFIG page will be displayed.
of the 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.)

u Printout (SYS MENU )

® Beeper function ON/OFF (BEEFPER)

u HP-IB address (HP-IB ADDRESS)

# HP-IB Talk-Only mode ON/OFF (TALK ONLY')

w Accessory control interface {Option 002) configuration (CONFIG)
» Handler interface (Option 201 or 202) ON/OFF (HANDLER I/F)
» Scanner interface (Option 301) ON/OFF (SCANNER I/F)

Each control function is described in the foliowing paragraphs. This
page also provides the following information in monitor fields. 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)

» DC bias (Option 001) installed /not installed {DC BIAS (#001}}

® Accessory control interface (Option 002) installed /not installed
(ACCESSORY I/F (#002))

® Handler Interface (Option 201 or 202) installed /not installed
(HANDLER I/F (#201 or #202))

w 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 6-4 and Figure 6-5.

o
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<SYSTEM CONFIG> | SYS MENU CATA-
LOG
BEEPER oN 1
HP-IB I/F (UINSTALLED SYSTEM
HP-1B ADDRESS 1777 CONFIG
TALK ONLY :[OFF
................... CABLE
ACCESSORY I/F (#002}:! INSTALLED"
CONFIG L. Q_ADAPTER ] SELF
HANDLER I/F  (#201):  INSTALLED: =
......................... EST
:[ON_]
SCANNER I/F  (#301): INSTALLED
LON_]
| Field

.......................

- Monitor

Figure 6-4. Available Fields on the SYSTEM CONFIG Page

6-8 CATALOG/SYSTEM Menu
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<SYSTEM CONFIG>-—r CATALOG
SYSTEM CONFIG

SELF TEST

BEEPER: on
‘Eﬂ;

HP-IB ADDRESS: [Numeric Data only]

TALK ONLY: N
1 OFF

ACCESSORY U/F

CONFIG: I BIAS
O ADAPTER
OFE
HANDLER {/F: o
_E =F

SCANKNER I/F: N
OFF

SYS MENU: PRINT DISP

Figure 6-5. Available Softkeys on the SYSTEM CONFIG Page
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BEEPER Field

HP-IB ADDRESS Field

TALK ONLY Field

6-10 CATALOG/SYSTEM Menu

The HP 4285A emits a beep if any of the foﬂowiﬁg conditions occur.
The beeper can be turned ON or OFF in the BEEPER field.

® ADCERR is displayed.
m An error has occurred.
® A warning message is displayed.

m Correction data measurement at 51 preset frequencies is completed.

® Comparison judgment result is out of bin.
® Failed sweep comparison judgment.
® Key lock ON/OFF mode is switched.

Turning the Beeper 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
softlkey label area.

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

All HP 4285As except for those with Option 109 Delete HP-IB
Interface are remotely controlled via the HP-IB. The HP 4285A can
be linked to other instruments and eomputers to form an automated
measurement system. When the HP-IB interface is installed, the
HP-IB ADDRESS field changes the HP-IB address of the HP 4285A.

Allowable HP-IB address values of the HP 42854 are 0 to 30 address.

Decimal 31 is not accessible. The factory set default address is 17.

Setting the HP-IB Address
Perform the following steps to set the 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

GNiEa)

The HP 4285A can directly print out the display and measurement

data to an HP-IB printer without connecting a controller (computer).

To do so, the HP 4285A must be a Talk-Only device. The HP 42854
can be a Talk-Only device or addressable device by setting ON or
OFF in the TALK ONLY field. When the Talk-Only mode is set to
ON, TLK (talk) HP-IB status indicator on the front panel is lit.

Setling the Talk-Only Mode

Perform the following steps to set the HP 4285A to the Talk-Only
mode (ON) or to the addressable mode.

v

p——



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.

e
K

2. Use the softkeys to set the Talk-Only mode to ON (Talk-Only), or
to OFF (addressable).
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CONFIG Field When the HP 4285A is equipped with an Option 002 Accessory

. Control Interface and the accessories are connected to the 50-pin
Amphenol connector on the rear panel, this field is used to specify
the accessory to be controlied.

The status of the accessory control interface is monitored on this

SYSTEM CONFIG page (ACCESSORY I/F (#002)).

This softkey enables the controls of the HP 42841A via the accessory
control interface on the rear panel (50-pin amphenol connector) and
the following control settings are set.

» Option 001 DC bias is disabled.
m Cable length (CABLE field) is fixed to 1 m.
E ._ u Disable the DC bias output.

*z’i} : Softkey

‘This softkey enables the controls of the HP 42851A via the accessory
control interface on the rear panel (50-pin amphenol connector) and
the following control settings are set.

s DC bias, Option 001 and Option 002 with the HP 42841A, are
disabled.

Softkey

This softkey disables the controls of the accessory control interface on
the rear panel (50-pin amphenol connector) and the following control
settings are set.

a DC current bias when combined with the HP 42841A is disabled.
m DC bias is turned off.

Configuring the High DC Current Bias System

To control the HP 42841A from the HP 4285A via Option 002
accessory control interface, perform the following steps.

1. Move the CURSOR to the CONFIG field on the SYSTEM
CONFIG page. The following softkeys will be displayed in the
softkey label area.

W
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HANDLER I/F
(#201)/(#202) Field

6-12 CATALOG/SYSTEM Menu

to perform the high current biased impedance

measurement.

3. Further information for operating the HP 4285A when combined
with the HP 42841A, refer to HP 42841A Operation Manual (HP
Part Number 42841-90000).

Configuring the Precision Q Measurement System

To control the HP 42851A from the HP 4285A via Option 002
accessory control interface, perform the following steps.

1. Move the CURSOR to the CONFIG field on the SYSTEM
CONFIG page. The following softkeys will be displayed in the
softkey label area.

4 o perform the precision Q measurement using
the resonant method. .

3. Further information for operating the HP 4285A when combined
with the HP 42851A, refer to HP {28514 Operation Manual (HP
Part Number 42851-90000).

Back to the Normal LCR Measurement Mode

To perform a normal LCR measurement without controlling the
device connected to the Option 002 Accessory Control Interface,
perform the following steps.

1. Th ing softkeys will be displayed in the softkey label area.

to perform a normal LCR measurement by the auto
balancing bridge method.

When the HP 4285A 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 4285A and the handler to pass
control input/output signals and the comparator function bin
judgment resuits. For details refer to Option 201 Handler Interface
OPERATION NOTE or Option 202 Handler Interface OPERATION
NOTE.

The status of the handler interface installed/not installed is .
monitored on the SYSTEM CONFIG page (HANDLER I/F (#201 (
or #£202)).

¥



Setting the Handler Interface tc OGN or OFF

Y

v 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.

3
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2. Use the softkeys to set the handler interface function to ON or
OFF.

SCANNER I/F (#301) When the HP 4285A is equipped with the Option 301 Scanner
Field 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 4285A and the scanner to pass control output signals
and channel selection signals for multi channel correction. Maximum
of 90 channels of multi-channel correction can be performed. For
details refer to Option 301 Scanner Interface OPERATION NOTE.

The status of the scanner interface installed/not installed is
mornitored on the SYSTEM CONFIG page (SCANNER 1/F (#301)).

L . Setling 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 To set the correction mode to MULTL, this procedure must be
# 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 4285A via HP-IB.

1. Move the CURSOR to the SCANNER I/F (#3801) field on the
SYSTEM CONFIG page. The following softkeys will be displayed

2. Use the softkeys to set the scanner interface function to ON or
OF¥.

Y

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

® Printer

The printer function is the same as the function o

the system menu on the MEAS DISPLAY page. (The descrzptlon of
the function is given in “SYS MENU Field” in Chapter 4 on page
4-4.) So only the setting procedures for this function are described in
the following paragraphs.

Printing the SYSTEM CONFIG Page

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

1.

. Press

Connect the HP 4285A 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.
5

Move the CURSOR to the Y5 MENU field.

to print out the displayed page. The displayed

o

page is prmted out as shown in Figure 6-6.

<SYSTEM CONFIG> SYS MENU
BEEPER : ON
HP-IB I/F : INSTALLED
HP-TB ADDRESS 117
TALK ONLY 1 ON
¢ BIAS ($@01): INSTALLED
ACCESSORY I/F(#002): INSTALLED
CONFI5 :0FF
HANOLER I/F (#2861 3:NOT INSTALLED
1OFF
SCANNER I/F (#381):INSTALLED
:ON

Figure §-6. SYSTEM CONFIG Page Example
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CABLE
CORRECTION Page

Note %

Note i

v

CABLE CORRECTION
MENU Field

When you press (CATALOG SYSTEM ) and *CA IEC BRECF the CABLFE
CORRECTION page will be displayed. In this page, error correction
for the Im cable (HP 16048A) and 2m cable (HP 16048D) can be
perforned. When the HP 4285A configured for the high current

DC biased measurement mode combining with the HP 42841A and
the HP 42842C, (set to T2BTAS mode on the CONFIG field), error

S
correction for the 1m cable only is allowed.

@
L &
-

Measurement error due to an individual test lead is proportional

to the square of the test frequency. Accordingly, the difference of
each test leads can’t be ignored at high frequencies, such as 30 MHz.
When the HP 4285A is shipped from the factory, it contains default
correction data for both 1m and 2m cables. However, it may not be
directly usable with your HP 16048A or HP 16048D. Cable correction
must be performed if you need to measure the DUT accurately at
high frequencies, or when you change the test cables.

While the cable correction data measurement is being performed, the
measurement conditions will be changed to the following:

Averaging rate : 4

DC bias : OFF

Integration time : LONG

Measurement range : FIXED (50 Q range: LOAD correction
data measurement.)

Oscillator Level : 1 Vims, LOAD correction data
measurement.

ALC Mode : OFF

If the cable correction was not performed correctly, the ALC function
may not work properly.

The following two cable correction pages are included in this page.
Both pages are almost the same except for the cable length to be
applied.

m 1 m Cable Correction for HP 16048A (No.1)
m 2 m Cable Correction for HP 16048D (No.2)

Choosing the 1 m Cable Correction Menu

1. Move the CURSOR to CABLE CORRECTION MENU field on
the CABLE CORRECTION page.
2. Press (1) and (ENTER), to select the 1 m CABLE CORRECTION

page.

Choosing the 2 m Cable Correction Menu

1. Move the CURSOR to CABLE CORRECTION MENU field on
the CABLE CORRECTION page.

v
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2. Press (2} and (ENTER), to select the 2 m CABLE CORRECTION
page.

Softkey

This softkey performs reference data measurement at the preset
frequencies. The reference data measurement will take approximately
40 s, and the message REF measurement in progress will be
displayed on the system message line while the reference data
measurement is being performed. The number displayed in the right
most position on the system message line shows the number of
remaining frequency points to be measured for reference data. When
the reference data measurement is completed, the HP 4285A beeps,
displays REF measurement complete, and displays the * at the left of
softkey label.

- Softkey

This softkey performs OPEN correction data measurement at the
preset frequencies. The OPEN correction data measurement will
take approximately 40 s, and the message OPEN measurement in
progress will be displayed in the system message line while the
OPEN correction data measurement is being performed. The number
displayed on the right most position on the system message line
shows the number of remaining frequency points to be measured

for reference data. When the OPEN correction data measurement

is completed, the HP 4285A beeps, displays OPEN measurement
completed, and displays an * at the left of softkey label.

Softkey

This softkey performs SHORT correction data measurement at the
preset frequencies. The SHORT correction data measurement will
take approximately 40 s, and the message SHORT measurement in
progress will be displayed in the system message line while the
SHORT correction data measurement is being performed. The
number displayed in the right most position on the system message
Jine shows the number of remaining frequency points to be measured
for reference data. When the SHORT correction data measurement
is completed, the HP 4285A beeps, displays S meagurement
completed, and displays an = at the left of ; softkey label.

This softkey performs LOAD correction data measurement at the
preset frequencies. The LOAD correction data measurement will
take approximately 40 s, and the message LOAD measurement in
progress will be displayed in the system message line while the
LOAD correction data measurement is being performed. The number
displayed in the right most position on the system message line
shows the number of remaining frequency points to be measured




for reference data. When the LOAD correction data measurement
P is completed, the HP 4285A beeps, displays LOAD measurement
( completed, and displays an * at the left of

Softkey

This softkey calculates cable correction coefficient from the REF,
OPEN, SHORT, and LOAD value, and stores the calculation result
to the internal system EEPROM. The SAVE operation will take
approximately 20 s, and the message Saving cable correction
data ... will be displayed in the system message line while the
SAVE operation is being performed. The number displayed in the
right most position on the system message line shows the number
of remaining frequency points to be measured for reference data.
When the cable correction data store is completed, the HP 4285A
beeps, displays 1 (2) & cable correction completed, and returns
to the CABLE CORRECTION page. When any of the REF.,
OPEN, SHORT, and LOAD correction measurements will not be
performed and you press , the HP 4285A beeps and displays
IZX measurement incomplete.

o
5 €

o
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This softkey is displayed while the cable correction data
measurement, : CPEN, :SHORT., or m% , is being performed.
Press this softkey to stop the cable correction data measurement.
When the cable correction data measurement is aborted, the previous
cable correction data is retained.

Performing the Cable Correction Data Measurement
The CABLE

1. Press (CATALOG/SYSTEM) and
CORRECTION page will be displayed.

2. Move the CURSOR to the CABLE CORRECTION MENU field.

3 3. Press (1) or (3) and to select either the Imor 2 m
CABLE CORRECTION menu. The following instruction screen

and softkeys will be displayed.

e

¥
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REF.

<CABLE CORRECTION> im cable om

1 Connect 100 () resistor to
UNKNOWN terminals OPEN

2 Press REF Om key

3 Disconnect 100 3 and connect

1m test cable SHORT
Connect OPEN to test cable

Press OPEN key

Connect SHORT in place of OPEN LOAD
Press SHORT key

Connect 100 N in place of SHORT

Press LOAD Key

Press SAVE key SAVE

1_!
l v~ ma

Use softkeys to select

Figure 6-7. Cable Correction Page

. Connect the HP 42102A 10052 Resistor to the HP 4285A

UNKNOWN terminals. If you don’t have an HP 42100A, use the
furnished 1002 Resistor Box (HP Part Number 04285-61001).

REF measurement. will be displayed in the

systeni message line. Wait until the HP 4285A beeps and

displays the REF measurement complete. An * will be displayed
left side of

. Connect the HP 160484/D test leads to the UNKNOWN

terminals of the HP 4285A.

. Connect the HP 42090A OPEN Termination and the HP

16048A/D test leads with the furnished BNC female-female
adapter (HP Part Number 1250-0080).

If you don’t have the HP 42090A OPEN Termination, configure
an OPEN as shown in Figure 6-8 using the furnished BNC £.f
adapter.




/w-.-ﬂ

u

8. Press OF

HP 1504840 Test Leads

BNC {~f Adapter
PN 12500080

Figure 6-8. OPEN Termination (Alternative)

QPEN.. OPEN measurement in progress will be displayed
an the system message line. Wait until the HP 4285A beeps
and displays the OPER measurement completed. An * will be
displayed left side of

. Connect the HP 42091A SHORT Termination and the HP

16048A./D test leads using the furnished BNC {-f adapter.

If you don’t have the HP 42091A SHORT Termination, configure
a SHORT as shown in Figure 6-9 using two tee BNC m-f-f
adapters and the furnished BNC {-f adapter.
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-1ata mmmﬁ
s 2 CE
omm
B mool] v
"

HF 1B04BA/0 Test [eads

BNC t-i+f Adapter </? BNC -1 Adapter

PN 1250-0781 \i PN 1250-0080 : !
LTy =—— C
Hpot

Figure 6-9. SHORT Termination (Alternative)

10. Press SHORT measurement in progress will be displayed
on the system message line. Wait until the HP 4285A beeps
and displays the SHORT surement completed. An * will be
displayed left side of

11. Connect the HP 42102A 100 Q Resistor (or the furnished
10092 Resistor Box) and the HP16048A /D test leads using the
furnished BNC {-f adapter.

12. Press EUAD. LOAD measurement in progress will be displayed
on the system message line. Wait until the HP 4285A beeps
and displays the LOAD measurement completed. An * will be
displayed left side of 1 .,

Saving cable correction data ... will be
displayed in the system message line. Wait until the HP 4285A
beeps and displays the CABLE CORRECTION page.

When changing the HP 16048A/D test leads, the above cable
correction measurement procedure must be re-performed.
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SELF TEST Page

When you press (CATALOG/SYSTEM) and SECETFST. the SELF TEST

page will be displayed. This SELF TEST page is for service use only.

You can check the HP 4285A%s digital functions using the self test
functions listed on this page.

There are two fields on this page. {The field in parenthesis is used to
set the control function.

u Self Test Menu (TEST MENU)

The available fields and the softkeys which correspond to the fields
on this page are shown in Figure 6-10 and Figure 6-11.

<SELF TEST>

Z.
e}

o~ O W

| TEST MENU |

Memory card
LED display
LCD display
Handier 1/F
Scanner 1/F
Scanner I/F

R/W test

test

test

test

EEPROM R/W fTest
I/0 test

Accessory contrel I/F fest
Q~Adapter buffer fest

CATA-
LOG

SYSTEM
CONFIG

CABLE
CORREC

SELF
TEST

‘Field

Figure 6-10. Available Fields on the SELF TEST Page

<
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<SELF TEST> CATALOG
SYSTEM CONFIG

CABLE CORREC

SELF TEST
TEST MENU: [Numeric Data 1-7] —— TEST START
- TEST END
:
[Numeric Datea 8] ~ VM
- Vi
- TEST END

Figure 6-11. Available Softkeys on the SELF TEST Page

TEST MENU Field The following self tests are included in this page. Each test is
described in the following paragraphs. (The number in parenthesis
is the test number used when the self test preceding the number in
parenthesis is selected.)

# Memory Card Read/Write Test (No.1)

a LED Display Test (No.2) oo
& LCD Display Test (No.3) : )

® Handler Interface Test (No.4) o

w Scanner Interface EEPROM Read/Write Test (No.5)

® Scanner Interface Input/Output Test ( No.6)

® Accessory Control Interface Input/Output Test {No.7)

» Q-Adapter Buffer Test (No.8)

Memory Card R/W Test

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.

6-22 CATALOG/SYSTEM Menu
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Note

Caution

When this test is performed, data stored on the memory card is
retained.

Performing 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 APRS (HEX)= : Current testing address as a

hexadecimal expression

3. Insert a memory card into the MEMORY card siot on the front
panel.

While this test is in progress, DO NOT remove the memory card,
and DO NOT turn the HP 4285A OFF. If you do the data stored on
the memory card may be lost.

to start the test, and to abort the test, press

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. wili be displayed on the
system message line.

3. Press D to exit from the MMEMORY CARD R/W TEST
display.

LED Display Test

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.

Performing 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.
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2. Press (2) and to select test number 2. The »LED
DISPLAY TEST screen will be displayed.

to start the test. The five LED indicators,
RMT, LTN, TLK, SRQ and DC BIAS, will be toggled ON and
OFF once per second.

D to stop the test and to exit from the PLED
DISPLAY TEST screen.

LCD Display Test

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.

Performing the LCD 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 (2) and (ENTER), to set the test number to 3. The »LCD
DISPLAY TEST screen and all LCD characters will be displayed.

3. Press RT to start the test. The display will toggle
between the normal and inverse modes once per second.

4. Press to stop the test and to exit from the »LCD
DISPLAY TEST screen.

Handler {/F Test

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 signals
have been asserted, then the sequence is repeated until
is pressed. This test uses the Handler Simulator (HP Part Number
04278-65001) is described in HP {2854 Maintenance Manual (HP
Part Number 04285-90030).

Scanner JF EEPROM R/W Test

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.

Performing the Scanner I/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

2. Press (5} key and (ENTER), to set the test number to 5. The 3 =
bSCANNER I/F EEPROM R/W TEST screen will be displayed, [off)
and the following messages indicating the address of the scanner § ?
interface EEPROM are displayed. g ®
START ADRS (HEX)= :  Start address as a hexadecimal =2

expression 2
END ADRS (HEX)= : End address as a hexadecimal
‘ expression
TEST 4DRS (HEX)= : Current testing address as a

hexadecimal expression

I The Data stored in the EEPROM is retained when this test is

Note
@ performed.

3. Press

© to start the test.

R

Note i To abort the test, press 'I‘E

o If the test failed, the test is aborted and TEST ADRS (HEX)= on
T - 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.

4. Press to exit from the YSCANNER I/F EEPROM
R/W TEST screen.

j Scanner I/F 1O Test

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 alternately asserted, and the input signals
(CH No. and /CH_VALID} are read when only the status of these
signals is switched. These sequence is repeated until ;
pressed. This test uses the Scanner Simulator (HP Part Number
04278-65301) described in HP {2854 Maintenance Manual (HP Part
Number 04285-90030).

Accessory Control IJF Test

This test checks the input/output signals of the Option 002
Accessory Control Interface. When the test is started, the /CS._0 and
/CS_1 output signals are alternately asserted, and ADDRESS and

: DO0 to DO7 output signals are changed in ascending order. Input
B signals DI0 to DI15 are read when only the status of these signals is

v
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switched. This sequence is repeated until pis: is pressed. This
test uses the Bias Current Interface Simulator (HP Part Number
42841-65001) described in HP {2854 Maintenance Manual (HP Part
Number 04285-90030).

Q-Adapter Buffer Test

This test switches the signal path of the HP 42851A Precision Q
Adapter by controlling the multiplexer in the HP 42851A. For
details, refer to HP 42851A Muaintenance Manual (HP Part Number
42851-90030). '
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Measurement Basics

Introduction

Basic Measurement
Procedure

This chapter provides basic measurement procedures, basic L, C,
and R measurement theory, and measurement hints for achieving

maximum performance with the HP 4285A.

Basic measurement procedure using the HP 4285A and topics to be
discussed are listed below. Refer to the corresponding paragraph for

each step.

1.

Setup the HP 4285A measurement conditions.

e Impedance Parameters
w Parallel/Series Circuit Mode
® Signal Level

Connecting a test fixture to the HP 4285A.

m Four-Terminal Pair Configuration
m Measurement Contacts

Setup the correction function.
m Correction Functions
Connecting a DUT to the test fixture

w Parasitic components Related to DUT Connection

. Perform: measurement

® Characteristics

Measurement Basics
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Impedance
Parameters

7-2 Measurement Basics

All circuit components, resistors, capacitors or inductors, have
parasitic components lurking in t;he shadows waiting for the unrwary,
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 7-1, (A) shows the complex zmpedance definitions and (B)
shows the vector representation of complex impedance. Impedance,

7 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+jX=|Z L8

|2} = VR? 4+ X2

@ = arctan (%—!)
R =R,

Where,

Z:  Complex Impedance Q]
R:  Resistance {{}]
X :  Reactance [Q]
{Z] :+  Magnitude of Impedance []
: Phase of Impedance [deg or rad)
Ry ¢ Series Resistance []

(a) (b)
| maginary
® L 7 ’ ® Part 1Z]
v\/ i
v \
7= ——
I' 8

R PR
Real part

Figure 7-1. Definition of Impedance




P

Note

The following parameters can be used to represent the reactance.
X=2rfL
Where,

f: Frequency [Hz]
L: Inductance [H]

In addition to these parameters, the Quality Factor (Q) and
Dissipation Factor (D) are used to describe the quality of
components.

11X
9=5=F

Where,

Q :  Quality Factor
D :  Dissipation Factor

In some case, the reciprocal of impedance (Admittance), ¥ is used.
Figure 7-2 shows the vector representation of admittance. As Z
(Complex Impedance), Y is composed of 2 real and an imaginary
part, and is expressed in rectangular form as Conductance and
Suceptance, or in polar form as magnitude of Admittance and Phase.
The following are expressions for Admittance.

V=i
] V/
Y=G+B=|Y|,¢

Y= VG B = =

|Z|
¢ = arctan (%»I-) = -0
B = 2#x1C
_1_ml
@=35=7
1

Where,

Y : Complex Admittance [S]

G:  Conductance [S] (real)

B:  Suceptance [S] (imaginary)

|Y}: Magnitude of Admittance [S]

¢:  Phase of Admittance [deg or rad]
C: -Capacitance [F]

R, : Parallel Resistance [}]

The |Y|-f measurement function of the HP 4285A can obtain the |Y]
and ¢ parameters given in the above equations.

o
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¢ Real Part

a
iB

Imaginary
Part

g

Figure 7-2. Vector Representation of Admittance

e O ™

Parallel/Series
Circuit Mode

7-4 Measurement Basics

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 4285A

~can select the mode by setting the FUNC (C,, C;, Ly, or L} on the

MEAS SETUP page. To determine which circuit model is best,
consider the relative impedance magnitude of the reactance and R,

and Ry.
Table 7-1. Parallel/Series Circuit Model
Circuit Model Measurement Definition of D, Q and G
Funciion
Cp Model Cy-D D= 2*fClpRp = -é-
Cp"Q G = 'ﬁL
CP‘“‘G ®
Co-Rp
Cs Model Ce-D D = 27{C,R, = &
Cs-Q
Cs-Rs
Lp Model Lp-D Q= .2..2.5: =4
LP'Q G= El-
Lo-G g
Lp-Ry
Ls Model Ls-D Q=% =1
N LS‘Q
Ls-Rs
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Selecting Circuit Mode
of Capacitance

Selecting Circuit Mode
of Inductance

The following description gives some practical guide lines for selecting
the capacitance measurement circuit mode.

Small Capacitance

Small capacitance yields a large reactance, which implies that the
effect of the parallel resistance (R} has relatively more significance
than that of the series resistance (Rg). The low value of resistance
represented by R has negligible significance compared with the
capacitive reactance, so the paralle] circuit mode (Cp-D or Cp-G)
should be used, modeled by (2) in Figure 7-3.

Large Capacitance

When the converse is true and the measurement involves a large
value of capacitance {low impedance), R, has relatively more
significance than Ry, so the series circuit mode (Cs-D or Cq-Q)
should be used, modeled by (b) in Figuse 7-3.

{a) (b} E

(?—irzahIEZC} — % Rp targe C Rp
i
1 M ignifi Low Z) Less significant

ore significant

? Rs : Rs
Less significant More significant

Figure 7-3. Capacitance Circuit Mode Selection

The following is a rule of thumb for selecting the circuit model
according to the impedance of the capacitor.

eAbove approx. 10 k2 : use parallel circuit model

sBelow approx. 10 0 : use serjes circuit model

eBetween above values : follow the manufacturer’s
recommendation

For example, to measure a 20 nF capacitor at 1 MHz (impedance will
be approximately 8 Q), the Ci-D or C,-Q function is suitable.

The following description gives some practical guide lines for selecting
the inductance measurement mode, {which circuit mode to use.}.

Large Inductance

The reactance at a given frequency is relatively large (compared
with that of a small inductance), so the paraliel resistance becomes
more significant than the series component. So, a measurement in
the parallel equivalent circuit mode (L,-D, Ly,-Q or L, G) is more
suitable, modeled by (a) in Figure 7-4.
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Small inductance

Conversely, for low values of inductance the reactance becomes
relatively smali (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, modeled
by (b) in Figure 7-4.

(a) (b)
Small L Large L
llow 2) > Re thigh 2 Rp
Less significant More significant
As Rs
More significant ' Less significant

Figure 7-4. Inductance Circuit Mode Selection

The following is a rule of thumb for selecting the circuit model
according to the impedance of the inductor.

eBelow approx. 10 Q : use serles circuit model

sAbove approx. 10 k(2 : use paraliel circuit model

sBetween above values : follow the manufacturer’s
recommendation

For example, to measure 2 1 pH inductor at the 1 MHz (impedance
may be approximately 6.3 Q), Ls-D or L-Q function is sujtable.

7-6 Measurement Basics
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Test Signal Level

Oscillator Level Setting

Note %

Most components have impedance characteristics that are dependent
on the applied test signal level. So, the oscillator level setting should
be set appropriate for the DUT.

The HP 4285A°s oscillator level can be set to the appropriate voltage
or current value, and by using the automatic level control (ALC)
function, the actual signal level applied to the DUT can be regulated
to be the same as the setting value. So the signal level setting mode
can be selected in the following four ways.

a 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.

n 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.

# 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.

m 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 ZEVEL field.

For details of the ALC function, refer to “ALC Field” in Chapter 5.

By using the level monitor functior (Vm and Im monitor area on the
MEAS DISPLAY page), the actual signal level across the DUT can
be monitored.

Signal Level Selting 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.

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.

Measurement Basics 7-7




Four-Terminal Pair Generally, any mutual inductance, interference of the measurement

. : signals, and unwanted residual factors in the connection method
Conflgurahon related to ordinary termination methods will have significant effects
on the measurements, especially at high frequency. The HP 4285A
employs the four-terminal pair measurement configuration which
permits easy, stable, and accurate measurements and avoids the
measurement limitations inherent to such factors.

Figure 7-5 shows the four-terminal pair measurement principle. 'I‘he
UNKNOWN terminals consists of four coaxial connectors.

w Hour @ High current
m Hpot : High potential
» LpoT : Low potential
w Lougr @ Low current

5
ki

Virfuat Ground

output  He X =0V
Resister [ —— .
— NN DUT ,
; VX T
<ﬁciii&icr Hp ix Lp
— : R =
System -
Ground VX

Auto Balance Brtdge

Figure 7-5. 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), so 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 N

W
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do not contribute additional errors dne 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 is required to make
measurement contacts (the number labels in the following description
corresponds to the numbers in Figure 7-6).

1. The signal path between the HP 4285A and DUT should be as
short as possible.

2. To construct the four-terminal pair measurement circuit
configuration, the outer shields of Hoyr and Hpot, Loyr and
Lpor terminals must be respectively connected together at a point
as near as possible to the point at which the DUT will connected.

HP 4285A

j few  Leor  Her Haom

goictote

h
1
+
]
.

' o v
P P [
{ . oy e e
v ™ ™ ™~
. Vo [ [

P 6« 1

four-terminal pair
configuration

+ o4 + .
N N
' P [ o
* P o o
v P 4 o
' 4 o P
¥ P + o
v P + o
+ ' o e
] s o
P
' .
Ve
®

DAY
C 0
DUT

Figure 7-6. Measurement Contacts

The following 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 7-7.

[Low High

Ch can
be ignored
Cx

|| o
o )
Cl=  =ch | |

TTTTTTTT 777777777

Grournded Conductor

Cl can not
be ignored

Figure 7-7. 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 7-8, {A). If four-terminal pair connections are close
to the point where contact is made with the DUT, interconnect the -
shields of the measurement terminals to the conductor to reduce the
infivence of the stray capacitance to ground, as shown in Figure 7-8,

(B). _ S
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(a) (b)

Leur Lpot Hpot Heour

Shield to the Tip

as short as
possibie
b
ey o ; ;
3 | TC Cl Z %Ch
Ve Y
Grounded Conductor Grounded Conductoer

f.Ao07008
Figure 7-8. 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 and to give the
lowest contact resistance.

o

~y
1

=Y

-
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out - DUT

(A) Two—-Terminal Method (B) Four-Terminal Method

Measurement Cable
Termination
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Figure 7-9. Contact Configuration

When the test cable is extended by 1 m or 2 m, measurement. error
will increase obviously above 5 MHz. This is because the HP 4285A
internally switches the circuitry at 5 MHz and the length of the
four-terminal pair cable affects the measured value.

To minimize the error, it is recommended to use one of the following

test fixtures connected to the end of the HP 16048A /D Test Leads
using the furnished BNC f{ adapters.

» 16034E
x 16047C
m 16047D

If 2 test fixture cannot be used, connect the additional cables or
adapters as described below. This is to simulate the electrical length
of the test fixture.

® When using the isolated connecting plate

Extend the Hy’ and the L.’ test leads 6-7cm including BNC
connector length. Initially, make a little bit longer test leads and
adjust the length by minimizing the measurement data gap at 5
MHz. The effects of the J.’ and L’ test leads are negligible. Use
an insulating material for the connector plate.




é’f{'f’

ip Le

s s W

insuator —= I

Hp' He' L’ e

DUt

Figure 7-10. Termination Method

% When using BNC Adapters (informal method)

Extend the H,” and the L.’ test leads 6-7cm by connecting the
BNC connectors as shown below. Do not extend further than the

top of the BNC tee m-f-f adapter.

|

8NC 1-f Adpter
PN 1250~0080

BNC f—m Adpter
PN 12500076

BNC f-m Adapter
PN 12500076

. BNC
m—{~{ Adapler
PN 1250~0781

=

DUt

He
BNC {~f Adaptet
PN 12500080

Figure 7-11. Termination Method (informal method)

Note Apply this method for the short term usage. This method is not suit
able for permanent usage.
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Extending Test Leads I measurement contact cannot be made using the four-terminal pair P
configuration, use the connection methods shown in Figure 7-12. Ey

Shielded TWO*Terminai Connection

H‘”‘EE{A IW /Connector Plate

- ) 5

BNC Terminal

o

Figure 7-12. Measurement Contacts for Test Leads Extension

Guarding for Low Use a guard plate to minimize measurement errors caused by stray
Capacitance  capacitance when measuring low capacitance values, such as low
Measurements  capacitance chip capacitors. Figure 7-13 shows an example of
measurement contacts using a guard plate in the four-terminal pair
measurement configuration.

GROUND  Len Ler Ha;nr Hoe

o OQOO HP 42854

v '
[ P
‘

i

Shield Conductor

/ of the Test Leads

Guard Plate
BuT (Should net be Grounded)

Figure 7-13. Example of DUT Guard Plate Connection
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Shielding  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 7-14.

)

Law fmr Heor Haa
+ TR
v '
vi b d v
PR B B
b HE

e

~Guard Plate

Figure 7-14. Guard Shield
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Correction Functions

7-16 Measurement Basics

The HP 4285A has powerful correction functions, Cable Length
correction, and OPEN, SHORT, and LOAD corrections. These
correction functions are used to correct additional error due fo
the test fixture and the test leads. Table 7-2 lists the Correction

functions with a brief description.

Table 7-2. Correction Functions

Correction Description Typical Usage
Selection
Cable Length | Correct phase shift |e Measurements using the
Correction error due to the 1 or HP 16048A/D
2 m test Leads.
OPEN Correct for stray ¢ High impedance measurements
Correction admittance due to
the test fixture.
SEORT Correct for residual |e Low impedance measurements
Correction impedance due to
test fixture.
OPEN/ Correct the stray o Precise measurements
SHORT admittance and
Correction residual impedance
due to the test
fixture.
OPEN/ Correct any error ¢ Measurements to be referenced to
SHORT/ due to the test a standard
LOAD fixture and test leads )
Correction by using the ¢ Measurements using a test fixture
standard. that has complicated impedance
characteristics
For example, the HP 4285A
combined with the scanner.

1,

—~



— a 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

P N

et

HP 16047 A

x Measurements using HP test leads and 2 test fixture.

In this case, CABLE LENGTH and OPEN/SHORT correction

is used. Of course CABLE CORRECTION must be performed

completely described in “Performing the Cable Correction Data
Measurement” in Chapter 6.

LCR Meter
CABLE LENGTH

(1 m) OPEN/SHORT
m/"’“\(\/u"\

o

bt

HP 16048A (1m)

o
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® 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

Standard for
LOAD correction

R —

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 scanner, the HP 4285A with Option 301 scanner
interface provides powerful error correction fanctions for up

to seven sets of OPEN/SHORT/LOAD correction data for
ninety-channels.

OPEN/SHORT/LOAD
e ——]
Siandard
LCR Meter for LOAD
correction

Scanner

1S
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Performing OPEN  To perform an OPEN correction data measurement, set up an OPEN
Correction  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.

Performing SHORT  To perform a SHORT correction data measurement, set up a SHORT
Correction  condition, using 2 shorting bar to short between high terminal and
low terminal of the UNKNOWN terminals.

Figure 7-15 shows a sample shorting bar (HP Part Number
5000-4226) for the HP 16047A/C/D test fixtures.

O
40 —>

Material: Brass

Thickness: 1.0mm

.?0—-)1

g

o %‘; ] DATUM
T 35

Unit: mm

e

Figure 7-15. 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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Figure 7-16. Shorting Plate Connection

Performing LOAD To perform a LOAD correction data measurement, connect the
Correction 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 tkat you select
a standard whose impedance is as close as possible to DUT’s
impedance. The foliowing are recommmendations for selecting
standards.

® For capacitance measurements:

A standard capacitor whose capacitance is nearly equal to the
DUT capacitance.

® For resistance measurements:

A standard resistor whose resistance is nearly equal to DUT’s
resistance.

a For induciance measurements:

A standard inductor whose inductance is nearly equal to DUT’s
inductance.

Reference Values for the LOAD Standard

Enter the specified reference values of the standard as the REF

A and REF B values using the appropriate function on the
CORRECTION page. For example, When using a standard
capacitor which has a specified parallel capacitance and D values,
enter the specified parallel capacitance value as the REF A value and
the specified D value as the REF B value with C,-D function.

e
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e

Note "é
Parasitic
Components
Related to DUT
Connection

If the REF A and REF B values are entered with the C,-D function,
measurements with other functions (such as the |Z|-8 function) can
be performed.

Using the Pre-Measured Device for the LOAD

Even if your standard has no specified reference values, you can
perform a LOAD correction using a device such as a general purpose
capacitor or resistor. The pre-measured values of a device are used
for the REF A 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 4285A).

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.

You should consider that some parasitic components remain in
measurement path even after performing corrections, as follows.

Figure 7-17 shows parasitic impedance model after correcticns =~
performed using the HP 16047A/C/D test fixture. In this case, to
minimize the influence of parasitic components on the measurement
values, insert the DUT completely into the test fixture (keep the
leads of the DUT as short as possible).

-~
5

N

h
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Characteristics
Example

Device

0
Lo Lo
Co. Co'
Ro /\ /\ Ro
Electrode  [&  Electrode

"

Figure 7-17.
Parasitic Impedance Model (Using the HP 16047A/C/D or HP 16034E})

Lo: Residual inductance in DUT lead
Ro:  Lead resistance in DUT lead
Co:  Stray capacitance

ieasurement Basics

Figure 7-18 shows typical characteristics of various components.

As can be seen in the figure, a component may have different effective
parameter values dependent upon its operating conditions. The
measured values most useful in actual applications are obtained from.
precise measurement under the actual operating conditions.
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Pt Measurement
DUT Characteristics Example Functions
74 — A~ ;{-@O‘OVVV\»-) Cs~Rs, Cs-D,
Large C cs-Q
R-X, ZI-¢
1
Small C & TR ;“’W’W\"’ Cp-D. Cp-G,
/ G-B, IV
f
L :
lLarge L & Tont Gy Lp-Rp, Lp-D.
' : Lp—-Q,
: G-B. IYl-8
; {
Small L Ls-Rs, Ls~D,
Ls—Q,
R-X, |zZi-8
1z14
Large R T Cp~Rp,
N G-B, Y-8
f
124
Small R TN~ / Ls~Rs,
/ R-X, 1ZI-6
f

200707

Figure 7-18. Typical Characteristics of Components
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Remote Control

8

Introduction

Hewlett-Packard
Interface Bus
(HP-IB)

HP-IB Connection

This chapter provides the following information to remotely control
the HP 4285A via the Hewlett-Packard Interface Bus {8P-18).

m Reference information for programming the HP 4285A

u Introduction to the Test and Measurement System Language
(TMsL)

» Tutorial information for the TMSL programmer

HP-IB is Hewlett-Packard’s implementation of IEEE standard
488.1-1887. 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.

= 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.

» A maximum of 15 devices can be connected on one bus system.

x 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 81 shows an HP-IB interface connector. The HP 4285A 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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o

pio 05
mo\ f‘\ 06
mos\ 1 - /D:o‘r
Y : “%IOS
E:)‘Q . . RN
DAV—.__ 1% oI —~PIO TWISTED PAIR WITH 6
NRFD—~——e 1 wi——PfO TWISTED PAIR WITH 7 | GROUNDED NEAR
Noac-—"] ] 0 TWISTED PAIR WITH 8 { TERMINATION OF
Fo"lo PG TWISTED PAIR WITH 5 | OTHER WIRE OF
sra— i P10 TWISTED PAIR WITH 10 | TWISTED PAIR
m:j = \_/ "iﬁo TWISTED PAIR WITH 11
sHiE 1GNAL GROUND

QCONNECTEDV
EARTH GROUND)

Figure 8-1. HP-IB Connector Signal/Pin Configuration

Table 8-1. HP-iB interconnect Cables

HP Part Number Length
10833A 1m(3.31t)
108338 2m (6.6 ft)
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 8-2. The
_ HP-IB connector is firmly fastened using two bolts to keep it from
i working loose during use.

.-'/ﬂ\k

RP—1& FIGGYBACK
CONNECTORS

Figure‘8~2. Typical HP-IB System Interconnection

HP-IB Capability  Table 8-2 lists the HP 4285A°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 8-2. HP-IB Interface Capability

Code Punction
_ SH1 | Complete Source Handshake capability
) AH1 | Complete Acceptor Handshake capability
T5 |Basic Talker; serial poli; unaddressed if MLA; Talk-Only
L4 | 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
E: Drivers are open-collector
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HP-IB Addressing

HP-IB Bus Capability

8-4 Remote Controi

The HP 4285A’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 4285A is shipped from the
factory the default HP-IB address is 17.

The HP 4285A will respond to the following bus commands which
are given as HP 9000 series 200/300 BASIC statements.

ABORT /O (IFC)

ABORT I/0 (IFC control line TRUE) halts all bus activity and
deselects the HP 4285A.

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 4285A will initialize the following items
only when it receives this command. Then the:

= Input buffer is cleared
®m Qutput data buffer is cleared
u 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 L.OCKOUT (LLO)

LOCAL LOCKOUT disables the LOCAL operation (HP 42854 :
Pressing (LcL)) of all devices on the bus. After this command is sent

s



you will be unable to operate the HP 4285A from the front panel.
Execute the LOCAL command to unde LOCAL LOCKOUT.

For example:

LOCAL LOCKOUT 7

REMOTE

REMOTE sets the HP 4285A 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 4285A’s operating state.

For example:

Var=SPCLL{717)

SERVICE REQUEST

The HP 4285A 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 4285A sends an SRQ it also
sets Bit 6 of the status byte. Bit 6 is the RQS (Request Service) bit,
sometimes referred to as the stafus bit in connection with polling.
When the HP 4285A is serially polled, it clears the RQS bit and the
SRQ line, one of the five management contro! 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 4285A to set the SRQ line. For more information on the status
byte, refer to “Status Byte”.

TRIGGER (GET)

Enables the HP 4285A 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 4285A 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:

SEND 7;UNL MTA LISTEN 17
TRIGGER 7
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Test and |
Measurement

Test and Measurement Systems Language (TMSL) is the new
universal command set adopted by Hewlett-Packard for test and
measurement instrumentation by extending ITEEE 488.2-1987. This

Systems Language language uses standard HP-IB hardware and will be used in many

(TMSL) future Hewlett-Packard Products. TMSL uses easy to learn, self
_ explanatory commands, and is flexible for both beginners and expert
programmers. Detailed TMSL command descriptions are given in
Chapter 9.
System System
Component X BUS Component Y
< Device Dependent Messages >
< Common Commands and Queries >
< Syntax and Data Structures >
< Remote iF Messages >
Db CiB A L A:BICID:
. IEEE-4882 © IEEE-4882
.\ Standard . i . Standard -
condard | ehme Ll
TMSL TMSL
WHERE:
Laver D represents Device Functions
Layer C represents Common System Functions
Layer B represents Message Communication Functions
Layer A represents inierface Functions {(F}

8-6 Remote Control

Figure 8-3. Functional Layers Diagram
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Data Transfer

The HP 4285A 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.

ASCH Format  The ASCII data format is the default output format. When the
FORMat :DATA ASCii command is executed, the HP 4285A 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 8-4.

coMP: OFF

COMP: ON
) =] (o om }—
<DATA A> <DATA B> <STATUS> <BIN No.>

Figure 8-4. ASCII Format 1

The <DATA A>, <DATA B>, <STATUS>, and <BIN No.>»
formats are as follows.

® <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
(S: 4+/-,N: 0 t0 9, E: Exponent Sign)

u <STATUS> Format:

Tke <STATUS> data shows the measurement status when getting

the measurement data as follows.

Remote Control
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Status Description

—1]No data (in the data buffer memory)
0 | Normal measurement data.

+1{ Analog bridge is unbalanced.

+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 (S: +/—, N: 0 to 4)

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| Soriing Results
0| OUT_OF_BINS
+1{BIN 1

+21BIN 2

+31BIN 3

+4|BIN 4

+51BIN §

+6}BIN 6

+7{BIN 7

+8|BIN 8

+¢{BIN 9

+10{ AUX_BIN

The <BIN No.> data is output with the measurement data only
when the comparator function is set to ON.

The data output formais for <BIN No.> uses a 2 or 3 ASCIH
character data length format as follows.

SN or SNN (S: +/~, N: 0 tc 9)

The ASCII data output format on the LIST SWEEP DISPLAY
page is described in Figure 8-5. The data loop is repeated for the
number of the sweep points.

B-8 Remote Control



‘N

\L/

ET Q) ST = )

<DATA A>

<DATA B> <STATUS>

<IN/OUT>

Binary Format

Figure 8-5. ASCH Format 2 (L.ist 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.
& <IN/OUT> format:

The <IN/QUT> data shows the result of the list sweep’s

comparator function.

Data

Result

-1
0
+1

LOW
IN
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 ASCIH
character fixed length format as follows.

SN (8: +/—,N:0to 1)

When the FGRMat:DATA REAL,64 command is executed the
HP 4985A 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 8-6.

Remote Control
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2 bytes

\

4 bytes

COMP: OFF

. of -
g R gy BTy By KT e IR O

8 bytes 8 bytes 8 bytes 8 bytes 2 bytes

|

Floating Point Format

8-10 Remote Control

Figure 8-6. 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 ASCII format.

IEEE 754 Floating Point Format

Bit No. 7 6 5 4 3 2 1 o

First byte sent S Enep E E E E E E
Second byte sent E E E Ewpw Fow F F F
Third ~ seventh F F F F F F F F
byte sent : : :
Last byte sent F F F F F F ¥ Fies

Where,

Emsb : 1s the most significant bit of the exponent.

Eiep ¢ is the least significant bit of the exponent.

Fmsy ¢ is the most significant bit of the fractional part.

Fip ¢ is the least significant bit of the fractional part.

S: is the sign bit.

E: is an exponent bit.

¥ is a fraction bit.

The real number RN represented in floating point format are
provided using the following formula. (EXP: Exponent part of
number, f: Fractional part of number)

® When 0 < e < 11111111111 (2047)




{
4

R

RN = (»——I)S % o(EXP-1023) (1 + f/gsz)
® Whene=20

RN = {—1)% x 271022 x ({/2%%)
® Whene=10,f=0,

RN =0
For example,
S=1

EXP = 01111111111 (1023 decimal)
{ = 1000 00000000 00000000 00000000 00000000 00000000 00000000 (2°1)

_ 253
RN =(-1) x 0(1023-1023) (1 + “55'5")

=~}1x1x15
=15

When the list sweep measurement is performed, the binary data
format is as follows. <DATA A>, <DATA B>, <STATUS>, and
<IN/QUT> 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 ASCII format.

4 bytes

by

of bytes ] .
transfer Lq}Am A>I—*I <DATA aH‘:S?”US)H‘}N’OUTﬁ— 0 N B

/ o N

5 bytes 8 bytes B pytes 8 bytes 8 bytes 2 bytes

Figure 8-7. Binary Data Format For List Sweep Measurement
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Trigger System Figure 8-8 shows the HP 4285A trigger state diagram when in

REMOTE.

IDLE e ABORT TMSL. command
State

N

WAIT FOR
TRIGGER
State

MEASUREMVENT

State

Figure B-8. Trigger State Diagram

Fach HP-IB trigger state is described in the following paragraphs.

g 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 8-9.

{1} INITiate:CONTinuous OFF

iog
State
INITiate command _
must be sent. fatosatic
wWALT FOR
MEASLEEMENT
ey : state
Trigper

{2} INITiate:CONTinuous ON

IE
State
Automatic/ \mm
WAIT FOR
MEASUREMENT
TRIGGER Stata
State Yrigger

Figure 8-9, 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
S TRIGGER state after reading the measurement data by a
controller.

2. INITiate:CUNTinuous ON 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 controlier.

When the ABORt command is sent under any state, the HP 4285A
state is forced to the IDLE state. In this condition there are no data
stored in the HP 4285A. If the FETCh? query is sent in this case, an
error (error message ~230: "Data corrupt or stale®) will occur.

Note "é

= WAITING FOR TRIGGER state

In this state, the HP 4285A can accept a trigger command
while in the remote condition. When the trigger command is
sent to the HP 4285A, the state is automatically changed to the
MEASUREMENT state.

There are three kinds of the trigger commands: *TRG common
command, Group Execution Trigger (GET) bus command,
and TRIGger:IMMediate TMSL command. These commands
are divided into two types in this trigger system. {Refer to

Figure 8-10.)
. ¥TR n
{1) TRIGger TMSL command (2] G common command and
TRIGGER (GET) bus command
FETCh? command
IDLE 1IDLE
State State
TRIG
ENI? Commg:\lg ENIT
WAIT FOR WALY FOR
TRIGGER e wicsE e
State TRIGger . State *TRG or GET
Command

Figure 8-10. Trigger System and Trigger Commands

Remote Control
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1. TRIGger:IMMediate TMSL command

Either the WAIT FOR TRIGGER state or the IDLE state,
the HP 4285A is triggered by sending the TRIGger:IMMediate
command. When the measurement results can be read by a
controller under the IDLE state, the FETCh? command must be
used.

2. *TRG common command or Group Execution Trigger (GET) bus -
command

In the WAIT FOR TRIGGER state, the HP 4285A 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, :

“*xTRG” = “TRIGger:IMMediate; :FETCh?”

Figure 8-11 and Figure 8-12 shows the difference between the
TRIGger:IMMediate command and *TRG or GET command by using
the sample programs.

10 ASSIGN Q¥eter TO 717

20 REMOTE @Meter

30 OUTPUT @Meter;"*RST;*CLS"

40 OUTPUT @Meter;"TRIG:SOUR BUS"

50 QUTPUT @Metexr;"ABORT; :INIT"®

S0 OUTPUT QMeter;"TRIGGER:IMMEDIATE"
70 QUTPUT @Meter;VFETCH?"

80 ENTER QMeter;A,B,C

20 PRINT A,B.C

100 END

Figure 8-11. TRIGger:iMMaediate Command Sample Program

10 ASSIGN @Meter TO 717

20 REMOTE @Meter

30 OUTPUT @Meter;"*RST;*CLS"

40 QUTPUT @Meter;“TRIG:SOUR BUSY
50 OUTPUT @Meter;"ABORT; :INIT"
60 OUTPUT @Meter;"*TRG!

70 ENTER @Meter;4,B,C

80 PRINT 4,B,C

9¢ . END

Figure 8-12. *TRG or GET Command Sample Program

g-14 Remote Confrol



Nate

Note

¥

g

When the HP 4285A is set to the EXT TRIG mode, and is triggered
via the EXT TRIGGER connector or an optiocnal interface under
the remote condition, this trigger signal has the same effect as the
TRIGger:IMMediate TMSL command.

» MEASUREMENT state

In this state, DUT measurement is being performed. After the
DUT measurement is completed, trigger state automatically
changes to the IDLE state.

The HP 4285A can only measure a DUT on one page of the MEAS
DISPLAY, BIN No. DISPLAY, BIN COUNT DISPLAY, and LIST
SWEEP DISPLAY pages under the (DISPLAY FORMAT ) even if the

HP 4285A is in remote.

A typical flowchart of data transfer using the {rigger system is
shown below.

i

WAIT FOR TRIGSER
STATE

¥TRG commang TR]Gger command
GeT

MEAR FEMENT
STATE
I ILE STATE
: frata Buffer
FETCh? command : Encty F‘ETic-n?
DATA DATA P Dota Buffer | i DATA
AVALLABLE AVATLAGLE Feesdy LAVATLASLE

INITiate :CONTinuous OFF

matomatic [INITiste:CONTinuous ONG
or
INITiate comsand {INITioterCONTimrous OFF )

Figure 8-13. Triggering System and Data Transfer
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Data Buffer Memory The HP 4285A has data buffer memory capability. The data buffer e
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 8-14. So
the overall data transmission time will be greatly reduced.

10 OPTIOK BASE 1
20 DIM D(5,4)
30 ASSIGH @Meter TO 717

40 REMOTE @Meter
50 OUTPUT @Meter;"*RST;*CLS"

60 QUTPUT @Meter;"FORM ASCIIV

70 OUTPUT @Meter;"TRIG:SOUR BUSY
80 OUTPUT @Meter ;" DISP:PAGE MEAS"

90 OUTPUT @Meter;"MEM:DIM DRUF,5"

100 OUTPUT @Meter;“MEM:FILL DBUFH .
110 FOR I=1 T0 & “7)
120 QUTPUT QMeter;"TRIGGER:IMMEDIATE" =
130 NEXT I

140 OUTPUT @Meter;“MEM:READ? DBUF"
150 ENTER @Meter;D{*)

160 PRINT D(%)

170 OUTPUT @Meter;"MEM:CLE DBUF"

180 END
Contreller
C R Transfer

Initialize Measurement Afl Data Clear
1 tpata 1 1| DATA 1 1

P 2|paTta 2 2{DATA 2 2

3 3|DATA 3 3|pATA 3 3

4 4|DATA 4 4|pata 4 4

5 5 5|0ATA 5 5

LINE 90~100 LINE 120 LINE 140150 LINE 170

Figure 8-14. Buffered Data i’ransfer Sample Program and Description



- ' Note When the data buffer memory is used, use the following rules.

DU m The measuremnent 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,

m When triggering the HP 4285A 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 4285A°s controller
reads the measurement results. If you don’t, error (—410, "Query
INTERRUPTED") will occur.

= Whern 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 comimand.

n 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>: & .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
j} stored as one set of measurement data. So when two or more sweep
: points are the same, and are adjacent, the HP 4285A measures
the device once, but the number of data sets stored is equal to the
number of sweep points.

® 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 MEMory :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.)

m ASCII Format

When the ASCII format is selected as a data format, the returned

L format is as follows. The <DATA A>, <DATA B>, <STATUS>,

Remote Confroi B8-17



<BIN No.>, or <IN/OUT> data format and meaning are the :
same as the ASCII data format described in “ASCII Format”. (

O

> () ——(—L=
<DATA A> <DATA B> <STATUS> <BIN No.>

or
<IN/OUT>

Figure 8-15. ASCHl Format (Bufier 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 .
: <BIN No.>| :
No. of bytes .
to trans.};’er <DATA A’} 'I“DATA B> <STATUS> or 0
\ ) <IN/OUT>
6 bytes 8 byies & bytes 8 bytes 8 bytes 2 bytes

Figure 8.16. BINARY Format (Buffer Memory)

[
\
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Each data format has a different data transfer rate. Table 8-3 shows
the typical time required from sending the FETCh? command or the
KEM:READ? DBUF command to enter the data using the ENTER
command with an HP 9000 series 300 computer.

Table 8-3. Data Format and Data Transfer Time

Format Data Type Time

ASCII | Data without BIN No. 10 ms
Data with BIN No. 1l 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 Ne. 8.8 ms

List Sweep Data (10 points) 34 ms

Data Buffer Memory (128 sets of data) 406 ms

Reimnmote Control
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Status Byté

The status byte register contains an 8-bit word that the HP 4285A
places on the HP-IB bus when it is serially polled.

The value of each bit indicates the status of an internal HP 4285A
function, and two bits of the status byte are used as the summary

bits of the registers (Refer to Figure 8-17). Bits are set to “1” and
Teset to “0”.

~-e Status Summary Messages -~

Service
Request
Generation

MSS

--------- read by *¥STB?
—G

'_ig g e read by Serial Poll

{ ii 706 ese[mv{ 3|2 f 1 | 0 { Status Bit Register

®

Qo

Logical OR

&

G
Service Request

{ [TN6]4|3!2| 1}0‘! Enable Register
Set by ¥SRE
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Figure B-17. Status Byte Register

The individual bit assignments of the status byte and its bit weights
are given in Table 8-4. 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.




Table 8-4. Status Byte Assignments

Bit No. | Bit Weight Description

7 128 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-polling.}

6 64 Bit 6 serves two functions RQS/MSS depending on how it is read.
# RQS (Request Service) Bit

If bit 6 is read in the sertal polling process, it is treated as the RQS
bit and is reset during the serial polling process.

s MSS (Master Summary) Bit

-1 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.

&2

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 sumnmary bit generation cireuit 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 4285A 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.

D 5 32 Standard Event Status Register Summary 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 “1”.
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.)

4 16 MAV (Message Available) Bit

This bit is set to “1” whenever the HP 4285A has data available to
output. This bit is cleared when the available data is read.
{(This bit isn’t cleared by serial-polling.)

3 8 always 0 (zero)
2 4 always 0 (zero)
. 1 2 always 0 (zero)
\h 0 1 always 0 (zero)
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Enabling the
Status Byte
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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
command 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
Status Byte 76543210
Bit Pattern
for *SRE command {0 0100010

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 8-18. The operation status register
group consists of the standard operation status condition register, the
standard operation status event register, and the standard operation
status event enable register.

O ¢ Measuring Correction Data Bit

+ | Measuring Bit

W | Sweeping Bt

Operation Status
Cerdition Register

[5]4] ||

S—
M~
—%

Transition Filter

()

' Operation Status
B Jq 4 } 3|2 I ! I O] Event Register

Logical OR

Event Enable Register

—l‘ 115'14]/]”3[2] Iol_OperationStatus

Summary Message

Operation Status tvent Register
Summary Bit

{Bit ¥ of Status Byte Register

Figure 8-18. Operation Status Register Structure
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Standard Operation 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 4285A’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 8.5,
Standard Operation Status Condition Register
Assignments
Bit No. | Bit Weight Description
15-5 always 0 (zero)
4 16 Measuring Bit

0 : Measurement not in progress
I : Measurement 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.
FEach event bit is set to “1” when its corresponding bit in the
condition register makes a “1” to “0” transition only, 2 negative
transition filter is used.

Table 8-6.
Standard Operation Status Event Register Assignments
Bit No.| Bit Weight Descripiion
15~ 5 always 0 (zero)
4 16 Measurement Complete Bit
This bit is set to “1” when 2 single point
measurernent is completed.
3 8§ List Sweep Measurement Complete Bit
This bit is set to “1” when a last sweep point
measurement of the list sweep measurement is
completed.
2 4 always 0 (zero)
1 2 always 0 (zero)
0 1 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:CPERation:EVENt? query, the operation status
event register is cleared, and bit 7 of the status byte is set to “07.
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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
“1”. 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:0PERation :ENABle<In>
Where, <n> : decimal number (0 to 65535)
¥or example,

If <n> is equal to 8§ {0000000000001000 in binary), bit 3 is enabled,
as follows.

Bit No. of |MSB LSB
Event Register /151413121110 9 8 7 6 5 4 3 2 1 0
Event Enable

Register D0 OO0 O 60000001000

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 default setting is STATus :OPERation:ENABle 0O (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. .

N



h

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 8-19. If one or more enable bits of the standard
event status register is set to “17, bit 5 (standard event status
register summary bit) of the status byte is set to “17. 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 queue. For details, refer to

Appendix B.
Bit No. Error No.
5 (Command Error) —100 to ~178
4 {Execution Error) —211 te ~230
3 (Device Specific Error) | 10 to 101, =310, —311
2 (Query Error) —400 to —440

Wher 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 “07.
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Power On
Execution Error

W | Deveice Dependent Error

Standard Event
Status Register

*ESR?

.

o 1 User Request

ot Command Error

r> | Query Error
Request Conirol

o | Operation Complete

¥
i=N

(<)
/;;\_
()
“'\

Logical OR

®
®
Standard Event

Status Enable Register
*ESE

7165141312110

Summary Message
Event Summary Bit (ESB)
Bit 5 of Status Byte Registern

Figure 8-18. Standard Event Status Register
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Table 8-7. Standard Event Status Register Assignments

Bit No.

Bit Weight

Description

128

64

32

16

 occurred.

Power On (PON) Bit

This bit is set to “1” when the HP 4285A’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 “17 if the following the command errors occur.
An IEEE 488.2 syntax error occurred. .

The device received a Group Execute Trigger (GET) inside a
program 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 4285A as being
outside of its legal input range or is otherwise inconsistent with
the HP 4285A°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

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 Control (RQC) Bit
always 0 (zero)
Operation Complete (OPC} Bit

This bit is set to “1” when the HP 4283A has completed all
selected pending operations before sending the *0PC command.
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Enabling the Event  An event status register summary bit (bit 6 of the status byte) will
Status Register 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. :

Bif No. of Event | MSB ISB
Status Register 765432160
Bit Pattern

for *ESE command (00100010

When either bit 1 or 5 of the standard event status register js set to
“17, the event status register summary bit (bit 6 of the status byte)
is set to “17.

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.
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7 g Sample Programs This paragraph provides some sample programs for control set and
' data transfer.

Conirol Settings  The HP 4285A has four control setting pages under the

as follows.

s MEAS SETUP

= CORRECTION

w LIMIT TABLE SETUP
w 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.

d  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.

Note

I When the HP 4285A measures 2 DUT, one of the following pages
% under the [DISPLAY FORMAT ) must be used even if the HP 42B5A isin
the remote condition. '

{ . = MEAS DISPLAY

Note

= BIN No. DISPLAY
.w BIN COUNT DISPLAY
w LIST SWEEP DISPLAY

i
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MEAS SETUP page

This sample program sets all of the sétting controls on the MEAS {
SETUP page. o

10 ASSIGN @Meter TO 717
20 REMOTE QMeter
30 OUTPUT QMeter;"DISP:PAGE MSET"
40 QUTPUT @QMeter;"DISP:LINE *“Control Example"""
50 QUTPUT QMeter;"FUNC:IMP ZTD"
60 QUTPUT @Meter;“FREQ 1MHZ"
70 QUTPUT @Meter;“VOLT 1V"
80 QUTPUT QMeter:“"TRIG:SOUR BUSY
90 QUTPUT @Meter;"AMPL:ALC ON“
100 QUTPUT @Meter;"FUNC:IMP:RANG 5000HM"
110  OUTPUT @Meter;"BIAS:VOLT 5"
120 OUTPUT @Meter;"APER LONG,4"
130 QUTPUT @Meter;"FUNC:SMON:VAC ON¢
140 QUTPUT @Meter;“FUNC:SMON:IAC ON"
150 OUTPUT @Meter;“TRIG:DEL 1"
160 OUTPUT @Meter;"FUNC:DEV1:MODE ABS"
170 OUTPUT QMeter;"FUNC:DEVZ2:MODE ABS®
180 DUTPUT QMeter;"FUNC:DEV1:REF 1000%
190 OUTPUT QMeter;"FUNC:DEV2:REF 1V
200 END

Figure 8-20. MEAS SETUP Page
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CORRECTION page

This sample program sets the setting controls on the CORRECTION
page after the correction data have already been stored.

10 ASSIGN @Meter TO 717

20 REMOTE @Meter

30 QUTPUT @Meter;"DISP:PAGE CSETY
40 CUTPUT @Meter;"CORR:0PEN STAT ON"
50 QUTPUT @Meter;"CORR:SHOR:STAT ORN®
60 OUTPUT QMeter:“CORR:LOAD:STAT ON®
10 OUTPUT @Meter;"CORR:LENG 1"

80 QUTPUT @Meter;"CORR:METH MULT®

90 QUTPUT @Meter;"CORR:USE 10"

100  QUTPUT @Meter;"CORR:LOAD:TYPE CPD"
;10 DUTPUT @Meter;"SPOT1:STAT ON®

120  OUTPUT @Meter;“SPOT2:STAT OR®

130 OUTPUT @Meter;"SPOT3:STAT ON"

140  QUTPUT @Meter:"SPOT4:STAT OR"

150 OQUTPUT @Meter;"SPOTS:STAT ON“

160 COUTPUT @Meter;'"SPOT6:STAT OKN"

170  DUTPUT @Meter;"SPOTT7:STAT ONY

180 END

Figure 8-21, 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 DUTPUT @Meter;"DISP:PAGE LTAB"
40 OUTPUT Q@Meter;"FUNC:IMP CPD"
50 QUTPUT @Meter;"COMP:TOL:NOM 10E-12"
60 QUTPUT @Meterxr;"COMP ON“
70 OUTPUT @Meter;"COMP:ARIN ONY
80 DUTPUT @Meter;“COMP:MODE PTOLY
20 DUTPUT @Meter;"COMP:TOL:BIN1 -1,1%
1006 OUTPUT @Meter;"COMP:TOL:BIK2 -2,2¢
110 OUTPUT @Meter;"COMP:TOL:BIN3 -3,3"
120 QUTPUT @Meter;"COMP:TOL:BIN4 —4,4"
130 OUTPUT @Meter;'COMP:TOL:BIKS -5,5"
140 QUTPUT @Meter;"COMP:TOL:BIK6 ~6,6"
150 OUTPUT @Meter;"COMP:TOL:BIKT -7.,7¢
160 QUTPUT @Meter;"COMP:TOL:BINS -8,8"
170 OUTPUT @Meter;“COMP:TOL:BIRO -9,9¢
180 QUTPUT @Meter;"COMP:SLIM 0,0.00008"
180 END

Figure 8-22. LIMIT TABLE SETUP page
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LIST SWEEP SETUP page

This sample program sets all of the setting controls on the LIST
SWEEP SETUP page.

10 ASSIGN eMeter TO 717

20 REMOTE @QMeter

30 0UTPUT @Meter;"DISP:PAGE LSET"

40 QUTPUT @Meter;"LYST:MODE SER"

50 OUTPUT @Meter;"LIST:FREG 1MHZ,2MHZ,3MHZ,4MHZ,5MHZ,6MHZ,7MHZ ,8MHZ , 9MHZ , 1OMHEZ"
60 QUTPUT @Meter:;"LIST:BAND1 A4,100,200%
T0 OUTPUT @Meter;"LIST:BANDZ A, 100,200"
80 OUTPUT @Meter;“LIST:BAND3 4,100,200%
90 OUTPUT QMeter;"LIST:BAND4 4,100,200
100 QUTPUT @Meter;"LIST:BANDS 4,100,200"
110 QUTPUT @Meter;"LIST:BANDS A4,100,200"
120 OUTPUT @Meter;"LIST:BAND7 A,100,200"
130 QUTPUT @Meter;"LIST:BANDS A,100,200"
140 OUTPUT @Meter;"LIST:BANDS9 A,100,200"
150 QUTPUT @Meter;"LIST:BANDYS 4,100,200"
160 OUTPUT @Meter;"LIST:RBANDIO A,100,200¢
170  END

Figure 8-23. LIST SWEEP SETUP

e +]
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Data Transfer Examples  The HP 4285A has two data transfer formats, ASCII and BINARY.

10
20
30
40
50
60
70
80
20
100
110
120
130

This paragraph includes sample programs for each.

ASCH Format

The sample programs using the ASCII data format are in the
following three patterns.

#® Measurement data transfer when the comparator function of the
limit table is set to ON. (Figure 8-24)

& Measurement data transfer using the buffer memory function
when the comparator function of the limit table is set to ON,
{Figure 8-25)

® Measurement data transfer when the list sweep measurernent is
performed. (Figure 8-26)

ASSIGN @Meter TD 717
REMOTE @Meter :
QUTPUT @Meter;"*RST;*CLS" [AY

OUTPUT OMeter;"FORM ASCII" ! Setup
OUTPUT @Meter;"TRIG:SOUR BUSH ! Measurement
OUTPUT @Meter;"COMP ON" ! Ceondition
DUTPUT QMeter; INIT:CONT ON" v
FOR I=0 70 9
TRIGGER @Meter ! Perform measurement
ENTER @Meter;A,B,C,D t Transfer data to controller
PRIKT A,B,C,D ! Print measurement result
REXT I
END

Figure 8-24, Sample Program {Comparator) Using ASC!i Format
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10 DIM D(127,3)
20 ASSIGN QMeter TO T1i7
30 REMOTE @Meter

40 OUTPUT @Meter;"*RST;*CLS" (Y

50 QUTPUT @Meter;"FORM ASCII" ! Setup

80 OUTPUT @Meter;“MEM:DIM DBUF, 128" ! Measurement

70 - OUTPUT @Meter;"TRIG:SOUR BUS" ! Condition

80 OUTPUT QMeter;"COMP ON" 1/

20 OUTPUT @Meter;"MEM:FILL DBUF" ! Enable the buffer memory

100 FOR I=0 TO 127 1\

110 QUTPUT @Meter;"TRIGGERY ! Perform measurement 128 times
120 NEXT I 1/

130  OUTPUT @Meter;"MEM:READ? DBUF™ LAY

140 ENTER @Meter;D(*) ! /Transfer the measurement result
150  PRINT D(*} ! Display the measurement result
160  QUTPUT @Meter;"MEM:CLE DBUF" ! Disable the buffer memory

170 END

Figure 8-25. Sample Program {Buffer Memory) Using ASCIl Format

10 DIH D(6,3)
20 ASSIGN @Meter TO 717
- 30 REMOTE @Meter
E! “' 40  OUTPUT @Meter;'*RST;*CLS" AN
T 50 QUTPUT @Meter;"FORM ASCIIY LI
60 QUTPUT @Meter;"TRIG:SOUR BUSH L
70 ODUTPUT @Meter;"LIST:MODE SEQ" 1]
80 OUTPUT @Meter;"LIST:FREQ 1MHEZ,2MHZ,3MHZ,4MHZ,5MHZ, 6MEZ, TMHZ"
a0 QUTPUT @Meter;"LIST:BAND1 4,100,200"! Setup
100  QUTPUT @Meter;®LIST:BAND2 A,100,200%% Measurement
110 . QUTPUT ¢Meter;"LIST:BAND3 4,100,200"! Condition
= ‘ 120  OUTPUT @Meter;"LIST:BAND4 A,100,200"!
::) 130  QUTPUT @Meter;"LIST:BANDS 4,100,200%!
140  QUTPUT @Meter;"LIST:BAND6S 4,100,200%!
150  QUTPUT €@Meter;“LIST:BAND7 4,100,200%!
160 QUTPUT @Meter;"DISP:PAGE LISTY !

170  QUTPUT @Meter;"INIT:CONT ON" 1/

180  TRIGGER @Meter ! Perform measurement

190  ENTER @Meter;D{*) ! Transfer measurement data
200  PRINT D(=*) ! Display measurement data
210 END

Figure 8-26. Sample Program (List Sweep) Using ASCIl Format



10
20
30

40

50
60
70
80
90
100
110
120
130
140

180

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.}

m Measurement data transfer when the comparator function of the
limit table is set to ON. (Figure 8-27)

m Measurement data transfer using the buffer memory function
when the comparator function of the limit table is set to ON.
(Figure 8-28) '

® Measurement data transfer when the list sweep measurement is
performed. (Figure 8-29)

INTEGER Beader_1,Header_2,Tern
ASSIGN @Meter TO 717 :FORMAT ON
ASSIGN @Binary TO 717;FORMAT OFF
REMOTE @Meter

QUTPUT @Meter;"*RST;*CLSY Y
QUTPUT @Meter;"FORM REAL,B4" ! Betup
QUIPUT @Meter;"TRIG:SCUR BUSH ' Measurement
OUTPUT @Meter;" COMP ON“ ! Condition
QUTPUT @Meter;YINIT:CONT ONY L4
FOR I=0 TC 9
TRIGGER @Meter t Perform measurment
ENTER @Binary;Header_1,Header 2,4,8,C,D,Term! Transfer data
PRINT 4,B,C,D ! Display measurement resultg
NEXT I
END

Figure 8-27. Sample Program {Comparator) Using BINARY Format
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_ 10 INTEGER Header_1,Header_2,Header_3,Term
e 20  DIM D(127,3)
30 ASSIGN QMeter TO 717;FORMAT ON
40 ASSIGN @Binary TO 717;FORMAT OFF
50 REMOTE @QMeter

60 QUTPUT @Meter;"*RST;*CLS" AN

70 QUTPUT @Meter;"FORM REAL,84" ! Setup

80 QUTPUT @Meter;"MEM:DIM DBUF, 128" ! Msasurement

a0 QUTPUT @Meter;"TRIG:SOUR BUS" ! Condition

100 QUTPUT éMeter;“COMP ONV v/

110  0UTPUT @Meter;"MEM:FILL DBUF" ! Enable the buffer memory

120  FOR I=0 TO 127

130 QUTPUT @Meter;"TRIGGER"Y ! Perform the measurement 128 times
140 NEXT I

150 QUTPUT QMeter;"MEM:READ? DBUF" ! Transfer data

160  ENTER ©Binary;Header_1,Header_2,Header_3,D(%),Term

170  PRINT D(*) ! Display the measurement result
180  QUTPUT @Meter;"MEM:CLE DBUF" ! Disable the buffer memory

190  END

Figure 8-28. Sample Program (Buffer Memory) Using BINARY Format

20 DIM D(6,3)

30 ASSIGN @Meter TO T4i7;FORMAT ON

40 ASSIGN @Binary TO 71i7;FORMAT OfFF

50 REMOTE @Meter

60 OUTPUT @Meter;'*RST;*CLS" LAY

70 OUTPUT @Meter;"FORM REAL,64" - 1

80 QUTPUT @Meter;"TRIG:SOUR RUS" v

100 OUTPUT @Meter;"LIST:MODE SEQ™ L

110 QUTPUT @¥eter;"LIST:FREQ 1MHZ,2MHZ,3MHZ, 4MHZ,OMHZ, 6MHZ, 7TMHZ"

b 120 GUTPUT @Meter;"LIST:BAND1 4,100,200"! Setup

;:} 130 CUTPUT @Meter:;"LIST:BAND2Z A,100,200%"! List
140 CUTPUT @Meter;"LIST:BAND3 4,100,200"! Sweep
150 OUTPUT @Meter;"LIST:BANDS A,10C,200%! Table
160 CUTPUT @Meter;"LIST:BANDS A,100,200"!|

"476  OUTPUT QMeter;“LIST:BANDS A,100,200¢1|

180  OUTPUT @Meter:;"LIST:BAND7 A,100,200%!]|

190  OUTPUT @Meter;"DISP:PAGE LIST® ]

?(\;'j:-:
§
LW

200 QUTPUT QMeter;"INIT:CONT ON" v/

210 TRIGGER @Meter I Perform measurement

220  ENTER ¢Binary;Header_1,Header_2,Header_3,D(*},Term! Transfer measurement data
230  PRINT D(x) ' ! Display measurement data

240 END

Figure 8-29. Sample Program (List Sweep} Using BINARY Format
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Command Reference

Introduction This chapter provides descriptions of all Test and Measurement
Systems Language (TMSL) 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 TMSL
_ command.
Command Syntax  The way you must type in the command,
? including all of the required and optional
parameters.
Query Syﬁtax The way you must type in the query, including

all of the required and optional parameters.
Query Response HP 4285A°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
3 symbolize a program code parameter or an HP-IB command.

{1 Square brackets indicates that the enclosed items are
optional. The square brackets with the asterisk (for example,
[,<wvalue>*]) means the enclosed item {<wvalue>) 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, 11-32 decimal)
For example, Carriage Return {13 decimal) or Space
e (32 decimal)

Bl
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Command Structure

8-2 Command Reference

The HP 4285A commands are divided into two types: HP-IB
common commands and TMSL commands. The HP-IB common
commands are defined in JEEE std. 488.2-1987, and these commands
are common for all devices. The TMSL commands are used to
control all of the HP 4285As functions. The TMSL 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 lower level commands. See Figure 9-1 for a sample.

FUNCLian
i IMPecance I [ SMONI tor l

CFUNG: [MP CPD”
RANGe VAC 1AC

TEUNC: IMPIRANG 100" "FUNC: SMON:VAC ON" . TFUNC : SMON: TAC ONT
AUTO

"FUNC: IMP:RANG: AUTO ON°®

Figure §-1. Command Tree Example

o



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 = FuNc:IMp cPd

¥ Spaces (U used to indicate a space) must not be placed before
and/or after the colon (:).

For example,
{wrong) FUNCLI: UIMP CPD — (right) FUNC:IMP CPD

# 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

s The command header should be followed by a question ma,rk (7) to
generate a query for that command.

For example,
FUNC:IMP?

The semicolon (;) can be used as a separator to execute multiple
commands on a single line. The multiple command rules are as
follows.

r Commands at the same level and in the same subsystem command
group can be separated by 2 semicolon (;} on a multiple command
line. '

For example,
FUNC:SMDX:VAC ON;IAC ON

= 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 commmand at the top of the
command tree, must follow.

For example,
FUNC:IMP CPD; :FUNC:SMON:VAC ON

m The HP-IB common commands can restart only after a semicolon
on a multiple command line.

For example,
FUNC:IMP CPD;#3RE 32

n The HP-IB common commands keeps the previous commands level
in a multiple command line.

For example,
FUNC:IMP CPD;*SRE 32;SMON:VAC ON; TAC ON
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Command Abbreviations ¢

Every command and character parameter has at least two forms, a
short form and a long form. In some cases they will be the same.
The short form is obtained using the following rules.

m If the long form has four characters or less, the long form and short
form are the same. '

& If the long form has more than 4 characters,

oy 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.

m 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 mnemonric is a single word, are then applied to
the resulting long form mnermonic to obtain the short form.

For example:

Percent TOLerance abbreviates to PTOL. (The long form is
PTOLERAKCE.)

Note ! The HP 4285A accepts the three forms of the same TMSL
% commands: all upper case, all lower case, and mixed upper and lower
case.

8.4 Command Reference
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Header and Parameters

The HP-IB control commands consists of a command header and
parameters. (See the following.)

Interface Command
Select Code Header

Par ame ter

QUTPLT 17; "FREQ %2-””2\
Controtler HP-1B Aagress numeric  Multiplier szix
Qutput Nata Mnemonic !
Statement

wnite Space

Figure 9-2. 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.

® 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 (" 7).

w 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.j The available range for
numeric data is & 9.9E37.

+ &

NR1

For example, 123
+123
—12345

Command Reference. 9-5



NR2 ‘ ' \

For example, 12.3
+1.234
-123.4

NR3

For example, 1.23B+5
123.4E~56

When numeric data is used as a parameter, the suffix multiplier
munemonics and suffix units (The suffix multiplier must be used with
the suffix unit.) can be used for some commands as follows.

9.6 Command Reference
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Table 9-1. Multiplier Mnemonics

Definition Mnemonic
1E18 (EXA) EX
1E15 (PETA) PE
1E12 (TERA) T
1ES (GIGA) G
1E6 {MEGA) MA!
1E3 (KILO) K
1E-3 (MILLI) M
1E-6 (MICRO) U
1E-9 {(NANO) N
1E-12 (PICO) P
1E-15 (FEMTO) F
1E-18  (ATTO) A
1: M or MA is available only
when the suffix unit is HZ.

Table 9-2. Suffix Units and Available Commands

Suffix Unit Available Command

HZ FREGuency
LIST:FREQuency
CORRection:SPOT<n>:FREQuency

v VOLTage
BIAS:VOLTage
LIST:VQOLTage
LIST:BIAS:VOLTage

A CURRent
BIAS:CURRent
LIST:CURRent
LIST:BIAS:CURRent

OHM FUHCtion:IMPedance:RANGe

M CORRection:LENGth

S 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
ASCH space (32 decimal) code.

Command Reference 8.7



o e e

Terminators

There are two kinds of the terminators: program message
terminators and response message terminators.

Program Message Terminators

The HP 4285A 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.

Response Message Terminators

(<)

Command Reference

The HP 4285A 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 EOQOI line is asserted while the New Line or Line Freed character
{10 decimal) is being sent on the bus.

e
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(" Command Reference

All commands in this reference are fully explained and listed in the
following functional command order.

HP 42B85A Subsystem Commands

¢ DISPlay e TRIGger e APERture ¢ MEEmory
¢ FREQuency o QUTPut « IRITiate s CORRection
¢ VOLTage & BIAS s« FETCh? ¢ COMParator
» CURRent @ FUNCtion e ABORt & Mass NEMory
@ AMPLitude « LIST # FORMat e SYSTen

e STATus

HP-IB Common Commands

» #CLS e ¥SRE s *OPC7T e *TSTT

e +E3SE - » #5TB e *WAIT e *TRG

e *ESRY e *TDR? s #RST ¢ ¥*LLRN7
e *(QPT?

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

e |
© 00 N D O L0 0 1

s

Command Reference $-%
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DISPlay Subsystem The DISPlay subsystem command group sets the display page, and
' enters ASCII characters on the comment line. Figure 9-3 shows the

command tree of the DISPlay subsystem command group.

DISPLAY —— :PAGE MEASurement

Bin NUMber

Bin COunt

LIST

Measurement SETup
Correction SETup -
Limit TABle '
List SETup

SYSTem

CATalog

SELFtest

w~:LINE'"<5trimg>"

Figure 8-3. DISPlay Subsystem Command Tree

§-10 Command Reference -
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‘PAGE

[P ST

4 ‘PAGE ' The :PAGE command sets the display page. The :PAGE? query
returns the abbreviated page name currently displayed on the LCD
screen.
Command Syntax DISPlay:PAGE <page name>

Where, <page name> is:
MEASurement Sets display page to MEAS DISPLAY

BNUMber Sets display page to BIN No.DISPLAY
BCOunt 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 dispiay 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

Example
QUTPUT 717;"DISP:PAGE BCO" ! Set display page to the BIN COUNT DISPLAY

Query Syntax DISPlay:PAGE?

Query Response  Returned data format is :

< page name><NLTEND>

Example 10 OUTPUT 747;"DISP:PAGE?®
20 ENTER 717;A$
30 PRINT A$
3 40 END

=4
3
@
2
=
[
®

Command Reference 9-11



:LINE

Command Syntax

Example

Query Syntax

Query Response

Example

9-12 Command Refarence

The :LINE command enters an arbitrary comment line of up to 30
ASCH 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)

QUTPUT 717;"DISP:LINE ““This is a comment."!"

DISPlay:LINE?

Returned data format is :

< string><NL"END>

10 OUTPUT 717;"DISP:LINE?"
20 ENTER 717;A$

30 PRINT A%

40 END

:/.‘T_"'T\‘

e
L



)

FREQuency Subsystem

FREQuency Subsystem

Command Syntax

Note i

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 (+7.50000E+04)
MAX Sets to the maximum value {+3.00000E+07)

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).

Ret

QUTPUT 7i7;"FREQ IMHZ" ! Set to 1 MHz

OUTPUT 717;“FREQ MIN"

QUTPUT 717;"FREQ MAX"

FREQuency| :CW]? Eﬁ]

urned Format is :

<NB3><NL-END>

10 OUTPUT 717;"FREQ? MIR"
2C ENTER 717;4

30 PRINT A

40 END

! Set to 75 kHz

! Set to 30 MHz

Command Reference 9-13
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VOLTage Subsystem

Command Syntax

Note i

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.

NR3 format

Sets to the minimum oscillator voltage level

<value>
VOLTage[ :LEVel]( MIN

MAX
Where,
<value> is the NR1, NR2, or
MIN

(+5.00000E-03)

MAZ

Sets to the maximum oscillator voltage level

(+2.00000E+00)

A suffix multiplier and a suffix unit, V {volt), car 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;"VOLT 100 MVY
GUTPUT 717;"VOLT MIR"

GUTPUT 717;"VOLT MAXY

MIN
VOLTage[ :LEVel]? [m]

Returned format is :

<NR3><NL"END>

10 QUTPUT 74i7;"VOLTT MIN"
20 ENTER 717;4

30 PRINT &

40 END

¢ Set to 100 mV

! Set to 5 mV

1 Set to 2V



CURRent Subsystem

<~ CURRent Subsystem

The CUBRent command sets the oscillator’s output current Jevel. The
CURRent? query returns the current oscillator current level.

Command Syntax <value>
CURRent | :LEVel | ¢ MIN
MAaX
Where,
< value> is the NR2 or NR3 format
MIN Sets or returns the minimum osciliator current level
(+2.00000E-04)

MAX Sets or returns the maximum osciliator current level

(+2.00000E-02)
In case of ALC ON, the maximum oscillator current
level {+1.00000E~02)

Note I 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.
> Example QUTPUT 747;"CURR 10MA" ! Set to 10 mA
f

QUTPUT 717 ;"CURR MAX" ! Set to 20 mA

IN
Query Syntax CURRent[ :LEVel]? |

MAX

Query Response  Returned format is :
j <NR3><NL™END>

Examp{e 10 QUTPUT 717;"CURR? MIN®
20 ENTER T17;4
30 PRIKT &
40 EXND

Command Reference 8-15



AMPLitude Subsystem
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
1

0

Command Syntax
AMPLitude:ALC

Where,

1 (decimal 49) When the function is ON
0 (decimal 48) When the function is OFF

Example OUTPUT 717 ;"AMPL:AUTO ON®

Query Syntax AMPLitude:ALC?

Query Response  Returned format is :
<NR1><NL"END>

Example 10 OUTPUT 717;"AMPL:ALC?"
20 ENTER 717;A
30 PRINT A
40 END

9.-16 Command Reference
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OUTPut Subsystgm The 0UTPut subsystem command sets the DC bias monitor function.

Figure 9-4 shows the command tree of the OUTPut subsystem group.

QUTPuUL :Bias MONitor — VOLTage ON (1)
OFF (0}

—— :CURRent ON {1)

OFF (0)

Figure 9-4, CUTPut Subsystem Command Tree

Command Reference 9-17




:Bias MONitor:VOLTage

Command Syntax

Exampie

Query Syntax

Query Response

Example

18 Command Reference

The :Bias MONitor:VOLTage command sets the internal DC bias
(Option 001) monitor function to the voltage monitor mode. The
:Bias MONitor:VOLTage? query returns the voltage monitor mode is

set or not.

On

OFF
OUTPut :BMONitor:VOLTage

0

Where,

1 (decimal 49) When the function is ON
0 (decimal 48) When the function is OFF

OUTPUT 717;"0UTP:BMON:VOLT QN

QUTPUT 717;"OUTP:BMON:VQOLT O"
OUTPut :BMONitor:VOLTage?

Returned format is :

<NR1><NL"ERD>

10 QUTPUT T717;"0UTP:BMON:VOLT?"
20 ENTER 717:4

30 PRINT A

40 END



:Bias MONitoCURRent

:Bias MONitor:CURRent

The :BMONitor:CURRent command sets the internal DC bias
(Option 001) monitor function to the current monitor mode. The
:BHONitor :CURRent? query returns the current monitor mode is set

or not.
Command Syntax oN
OF
QUTPut :BMONitor:CURRent . F
0

Where,

1 (decimal 49) When the function is ON
0 (decimal 48) When the function is OFF

Example QUTPUT 717;"0UTP:BMON:CURR ON"

OUTPUT 717;"OUTP :BMON:CURR 0"
Query Syntax DUTPut : BMONitor : CURRent?

Query Response  Returned format is :

<NR1><NL"EKD>

Exampie 10 OUTPUT 717;"0UTP:BMON:CURRT"
20 EXNTER 717:4A
30 PRINT A
40 END

o
u
!

5
B
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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. This subsystem command group available only when
the Option 001 DC bias is installed. Figure 9-5 shows the command
tree of the BIAS subsystem command group.

BIAS —1—— :STATe ON (1)

- :VOLTage

e = CLURRENT

OFF {0}

[:LEVel] <value>
‘ MIN
MAX

[:LEvVel] <value>
MIN
MAX

§-20 Command Reference

Figure 9-5. BIAS Subsystem Command Tree
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:STATe

:STATe

Command Syntax

Example

Query Syntax

Query Response

Example

The :STATe command turns the DC BIAS switch to ON or OFF.
Setting BIAS:V0OLTage 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

BIAS:STATe

Where,

1 (decimal 49) When the switch is ON
0 (decimal 48) When the switch is OFF

OUTPUT 717;“BIAS:STAT 1"

BIAS:STATe?

Returned format is :

<NR1><NLTEND>

10 OUTPUT 717;"BIAS:STAT?"
20 ENTER 717;4

30 PRINT &

40 END

Command Reference 8-21
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: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.
This command is effective when the Option 001 DC Bias is installed.

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
(+0 . 00DOOE+00)
MAX Sets to the maximum DC bias voltage level
(+4.00000E+01) e
Example OUTPUT 717;"BIAS:VOLT 1.5V"
; - [MIN
Query Syntax BIAS:VOLTage| :LEVel]? [M AX]
Query Response  Returned format is :
<KE3><KL"END>
Example 10 QUTPUT 717;“BIAS:VOLT? MAX™
20 ENTER 717;A
30 PRIKT A
40 END
Note 4 A suffix multiplier and a suffix unit, V {volt), can be used with this

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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:CURRent

o~ CURRent 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 42842C are combined.

Command Syntax <value>
BIAS:CURRent [ :LEVel]q MIN
MAX
Where,
< value> NRI1, NR2, or NR3 format
MIN Sets or returns the minimum DC bias current level
(+0.0D0DOE+00)
MAX Sets or returns the maximum DC bias current level
(+1.00000E-01})
Note f A suffix multiplier and a suffix unit, A (ampere), can be used with

@ this 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.

Example OUTPUT 717;“BIAS:CURR 10MAY
T k Query Syntax MIN
- y sy BIAS:CURRent[:LEVel]? |

Query Response  Returned format is :
<NR3><NLEND>

Example 10 OUTPUT 717;"BIAS:CURR?ZY
20 ENTER 717;4
30 PRINT &
40 END

"

o
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FUNCtion Subsystem

The FUNCtion subsystem command group sets the measurement
function, the measurement range, monitor ON/OFF control, and the
deviation measurement control. Figure 9-6 shows the command tree
of the FUNCtion subsystem command group.

FUNCtion - :IMPedance ~————— 1 [:TYPE] CPD
CPQ
CPG
CPRP
CsSD
CsQ
""" CSRS
LPG
LPD
LPG
LPRP
LSD
LSO
LSRS
RX

ZTD
ZTR
GB

YTD
YTR

e - RANGE "—[: <value>
TAUTO ON (1)

OFF (O)

—— :Source MONitor ——p— :VAC = [:STATe] ON (1)
OFF (0}

e s TAC —— | :STATe] ON (1)
OFF (0)

— DEV1 :MODE ABSolute
2 PERcent
OFF

b REF O EACE T <value>
FILL

Figure 9-6. FUNCHon Subsystem Command Tree
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{INMPedance[:TYPE]

? ‘ :!IMPedance[:TYPE] The :IMPedance command sets the measurement function. The
:IMPedance? query returns the current measurement function.
Command Syntax FUNCtion:IMPedance[ : TYPE ] <function>
Where, <function> is:
CPD Sets function to C;-D LPRP Sets function to Ly-Ry
CPQ Sets function to Cp-Q LSD Sets function to Le-D
CPG  Sets function to Cp-G LSQ Sets function to Ls-Q
CPRP Sets function to Cp-Ry LSRS Sets function to Ls-Rs
CSD  Sets function to Ce-D RX  Sets function to R-X
CsQ  Sets function to C;-Q ZTD  Sets function to Z-§ (deg)
CSRS Sets function to Cy-R,. ZTR  Sets function to Z-6 {rad)
LPQ Sets function to Lp-Q GB  Sets function to G-B
LPD Sets function to Ly-D YTD Sets function to Y-8 (deg)
LPG Sets function to Lp-G YTR  Sets function to Y-@ (rad)
Example QUTPUT T47;"FUNC:IMP GB" ! Set to the G-B function
Query Syntax FUNCtion:IKPedance[‘:TYPE]?
E» Query Response  Returned format is :
< function><NL"END>
Example 10 OQUTPUT T17;“"FUNC:IMP?"
20 ENTER 71748 '
30 PRINT 4%
40 END

Command Reference  $-25



:IMPedance:RANGe

Command Syntax

Note 1

v

Example

Query Syntax

Query Response

The :IMPedance:RANGe command sets the measurement range.
Any value can be used as the setting value. The HP 4285A 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.

FUNCtion:IMPedance:RANGe <value>

Where, <value> is the impedance value of DUT in the NR1, NR2, or
NR3 format .

A suffix multiplier and a suffix unit, OHM, can be used with this
command. If this command is received while auto range is ON, the
auto range function is autermatically set to OFF and the range will
be held at the range dictated by the received command.-

CGUTPUT 717;"FUNC:IMP:RANG SKOHM"

FUNCtion:IMPedance :RANGe?

Returned format is -

< value><NL"END>

Where, <wvalue> is

Impedance Range Applicable Oscillator Level
0 50 500 5,000 50,000 5mV =1 Vs
0 106 1,000 10,000 100,000 101V =2 Vs

Returned format is NR3.

Example

$-26 Command Reference

1 These ranges are effective < 1 MHz,

10 OUTPUT 717;"FUNC:IMP:RANG?"
20 ENTER 717;4

30 PRINT A

40 END




siviPedance:RANGe:AUTO

A R D R

‘IMPedance:RANGe:AUTO

The :IMPedance:RANGe:AUTO command sets the auto range to ON or
OFF. The :IMPedance:RANGe:AUTO? guery returns the current auto
range ON/OFF condition.

ON

Command Syntax
OFF

FUNCtion:IMPedance:RANGe: AUTO

Where,

1 {decimal 49) When the function is ON
0 {decimal 48) When the function is OFF

Example OQUTPUT 717;"FUNC:IMP:RANG:AUTC ON

OUTPUT 717;“FUNC:IMP:RANG:AUTO 1°
Query Syntax FUNCtion: IMPedance: RANGe : AUTO?

Query Response  Returned format is :
<NR1><KL"END>

Example 10 OQUTPUT T7i7;"FUNC:IMP:RANG:AUTO?"
20 ENTER 71i7;4
30 PRINT A
40 END

Command Reference 9-27



‘Source MONitor:VAC

Command Syntax

Example

Query Syntax

Query Response

Example

9.28 Command Reference

The :Source MONitor:VAC command sets the voltage level monitor
to ON or OFF. The :Source MONitor:VAC? query returns the
voltage level monitor ON/OFF condition.

ON

OFF
FUNCtion:SMONitor:VAC[ :STATe]

Where,

1 (decimal 49) When the switch is ON .
0 (decimal 48) When the switch is OFF

OUTPUT 717T;"FUNC:SMON:VAC ON"

OUTPUT 717;"FUNC:SMON:VAC 1"
FUNCtion:SMONitor:VAC| :STATe]?

Returned format is :

<KR1><NL"END>

10 OUTPUT 717;"FUNC:SMON:vVaAC?"
20 ENTER 717;4

30 PRIKT 4

40 END
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:Source MONitor:lAC

Command Syntax

Example
Query Syntax

Query Response

Example

:Source MONitorlAC

The :Source MONitor:JAC command sets the current level monitor
to ON or OFF. The :Source MO¥itor:IAC? query returns the
current ON/OFF condition of the current level monitor.

ON

. . OFF
FUNCtlon:SMQNltor:IAC[:STATe]

Where,

1 (decimal 49) When the switch is ON
0 (decimal 48) When the switch is OFF

QUTPUT 717;"FUNC:SMON:IAC 1"

FUNCtion:SMONitor:IAC[:STATe]?

Returned format is :

<NR1><NL"END>

10 QUTPYUT 717;"FUNC:SMON:IAC?™
20 ENTER 717;4

30 PRINT A

40 END
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:DEV<n>:MODE

Command Syntax

Example

Query Syntax

Query Response

Example

§-30 Command Reference

The :DEV<n> :MODE command sets the deviation measurement
mode. The :DEV<n>:MODE? query returns the current setting of the
deviation measurement mode.

ABSolute

FUNCtion:DEV<n>:MODE { PERCent
’ OFF

Where,

ABSolute A ABSolute deviation mode
PERCent A % deviation mode
OFF 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

DUTPUT 717;"FUNC:DEV1:MDDE ABS"

OUTPUT 717;"FUNC:DEV2:MODE OFF"

FUNCtion:DEV<n>:MODE?

Returned format is :

ABS
PERC » <NLTEND>
OFF

10 OUTPUT 717;"FUNC:DEVi:MDDET
20 ENTER 717;A$

30 PRINT A%

40 END

{
N



DEV<n>:REFerence

:DEV<n>:REFerence
The :DEV<n>:REFerence command sets the reference value for
deviation measurement. The :DEV<n> :REFerence? guery returns
the current reference values.
Command Syntax FUNCtion:DEV<n>:REFerence<value>
Where,

<value> is the NR1, NR2, or NR3 format
<n> is:

1 {decimal 49) Reference value setting for primary parameter
2 (decimal 50) Reference value setting for secondary parameter

Example QUTPUT 717;"FUNC:DEV1:REF 10"

OUTPUT 717;“FUNC:DEV2:REF 2E-3"
Query Syntax FUNCtion:DEV<n> :REFerence?

Query Response  Returned format is :
<NR3><NL"END>

Example 10 OUTPUT 717;“FUNC:DEV1i:REF?"
20 ENTER 717;4
30 PRINT 4
40 END
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‘DEV<n>:REFerence:FILL - ( 5

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.

Command Syntax FUNCtion:DEV<n>:REFerence:FILL
o Where, <n> is

1or2  (Both reference values are measured simultaneously.)

Example QUTPUT 717;"FUNC:DEV1:REF:FILL"

¢
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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 9-7 shows the
command tree of the LIST subsystem command group.

LIST —— :FREQuency <sweep point>[, <sweep point>*]

- V0L Tage <sweep point>[,<sweep point>*)]

~——— CURRent <sweep point>[.<sweep point>*]

—— :BIAS ——E :VOLTage <sweep p'oint>£,<sweep point>*] -

:CURRent <sweep point>{,<sweep point>*]

—- MODE SEQuence
STEPped

e (BAND<n> Al <low limit n>.<high limit n>}
B
OFF

e o,

Figure 8-7. LIST Subsystem Command Tree
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:FREQuency

Command Syntax

Example

Note " |

v

Query Syntax

Query Response

Example

Note i

W

§-34 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 <value> [, <value>*]
*Repeat Max. 10 sweep points

Where,
<value> is the NR1, NR2, or NR3 format

QUTPUT 717;"LfST:FREQ 1E6,2E86,3E6,4E6"
! Set 1 MHz to point 1, ..., 4 MHz 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 OUTPUT 717;"LIST:FREQ?™
30 ENTER 717;A$

40 PRINT A%

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 occur.
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:VOLTage

A R N T S I S

:VOLTage

Command Syntax

Example

Note i

v

Query Syntax

Query Response

Example

Note i

The :VOLTage command clears the previous list sweep point table,
and sets the oscillator voltage level sweep points. The :VOLTage?
query returns the current settings of the voltage sweep points.

LIST:VOLTage <value>|,<value> *]

*Max. 10 sweep points

Where,
<value> is the NR1, NR2, or NR3 format

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$[100]

20 OUTPUT 717;"“LIST:VOLT?"
30 ENTER 717;A$

40 PRINT A$

50 END

If this query is received when the List Sweep parameter is set to

ﬁ anything other than voltage, error ~230 Data corrupt or stale will

GCcur.
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:CURRent

Command Syntax

Example
i

v

Query Syntax

Note

Query Response

Example

v

Note

The :CURRent command clears the previous list sweep point table,
and sets the oscillator current level sweep points. The :CURRent?
guery returns the current settings of current sweep points.

LIST:CURRent <value>[ , <value> *]

*Max. 10 sweep points

Where,
<wvalue> is the NR1, NR2, or NR3 format

ouUTPUT 717;"LIST:CURR 1E~3,2E-3,3E-3,4E-3"
! Set 1 mAd to point 1, ... 4 mA to point 4

A suffix multiplier and a suffix unit, & (ampere), can be used with
this command.

LIST:CURRent?

Returned formatis :

<NR3>[ ,<NR3>*|<NL"END>

10 DIM A$[100]

20 QUTPUT 717,"LIST:CURR?"
30 ENTER 717;4%

40 PRINT A%

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

GCCur.

.



:BIAS:VOLTage

i A T T RN i

:BIAS:VOLTage The :BIAS:VOLTage 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. This command is effective when the Option
001 DC Bias is installed.

P

Command Syntax LIST:BIAS:VOLTage <value> | ,<value>*]
*Max. 10 sweep points

Where, :
< value> is the NR1, NR2, or NR3 format

Exampie OUTPUT 717;"LIST:BIAS:VOLT 2E-1,4E-1,6E~1,8E-1"
! Set 200 mV to point 1, ... 800 mV to point 4

Note i A suffix multiplier and a suffix unit, V (voltage), can be used with
% this command.

Query Syntax LIST:BIAS:VOLTage?

CQuery Response  Returned format is :
? - <NR3>[ , <NR3>*] <NL"END>

Example 10 DIM A$[100]
20 OQUTPUT 717;“LIST:BIAS:VOLT?"
30 ENTER 717;A$ ‘

40 PRINT A$
50 END
3 Note I 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.

3
&
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B
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‘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. This command is effective when the Option
001 DC Bias is installed or the HP 42841 A and the HP 42842C are

combined.

TN

Command Syntax LIST:BIAS:CURRent <wvalue> [ » <value> *]

*Max. 10 sweep points

Where, : Do
<value> is the NR1, NR2, or NR3 format

Example QUTPUT 717;"LIST:BIAS:CURR 1E-2,2E-2,3E-2,4E-2"
! Set 10 mA to point 1, ... 40 mA to point 4 0y

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 A$[100]
20 QUTPUT 717;"LIST:BIAS:CURR?"
30 ENTER 717;A$
40 PRINT A$
50 END

anything other than bias current, error —230 Data corrupt or stale

Note ﬁ If this query is received when the List Sweep parameter is set to

will occur.
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iMODE

: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.

SEfuence }

LIST:MODE
{ STEPped

Where,
SEQuence  Sets to sequence mode
STEPped Sets to stepped mode

QUTIPUT 717;"LIST:MODE SEQR"
LIST:MODE?
Returned format is :
SEQ <NL"END>
STEP

10 OUTPUT 717;"LIST:MODE?"
20 ENTER 717;4%

30 PRINT A%

40 END
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:BAND<n>

Command Syntax

Example

Query Syntax

Query Response

Example

2-4¢ Command Reference

The :BAND<n> command sets the limit values of the limit function
for the list sweep measurement. The :BAND<n>7 query returns the
current limit value settings.

LIST:BAKD<n>< pammeter>[ ,<low limit n>,<high limit n>]
Where,

<n> 1 to 10 {(NR1) : Sweep point number
<parameter> is : A - Limit setting enable for primary parameter
B Limit setting enable for secondary
parameter

OFF Limit setting disable
<low limit n> NR1, NR2, or NR3 format : low limit for sweep
point<n> .
<high limit n>  NRI1, NR2, or NR3 format : high limit for sweep
' point<n>

QUTPUT 717;“"LIST:BAND1 4,10,20%

OUTPUT 717;"LIST:BARD3 OFF"

LIST:BAND<n>?

Returned format is :

< parameter> , <low limit n>, <high limit n>

10 DIM A$[30]

20 QUTPUT 7417;"LIST:BAND3?"
30 ENTER 717;A$

40 PRINT A$

50 END

AT
°
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APERture Subsystem

APERture Subsystem

Command Syntax

Example

Query Syntax

Query Response

Example

The APERture command sets the integration time of the A/D
converter and the averaging rate. The APERture? query returns the
current integration time and the averaging rate settings.

SHORt
APERture { MEDium )|, <value> ]
LONG
Where,
SHORt Short integration time
MEDium Medium integration time
LONG Long integration time

<value> 1to 256 (NR1) : Averaging rate

OUTPUT 717;"APER SHOR"

QUTPUT 717;"APER MED,64"

APERture?

Returned format is :

SHOR
MED ,<NR1><NLTEND>
LONG

10 GUTPUT 717;"APERT"
20 ENTER 717;4$

30 PRINT 4$

40 EWD

Command Reference $-41
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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 9-8 shows the command tree of
the TRIGger subsystem command group.

TRIGger —r—— [:IMMegiate]

—— 80URce INTernal
EXTernal
BUS
HOLD

—— DELay <value>»
MIN
MAX

Figure 9-8. TRIGger Subsystem Command Tree
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:IMiMiediate

:IMMediate

Command Syntax

Example

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 8, for details.

TRIGger|[ : IMMediate |

OUTPUT 717;"TRIG"

OUTPUT 717;“TRIG:IMM"

Command Reference 85-43
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SOURce

Command Syntax

Example

Query Syntax

GQuery Response

Example

9-44 Command Reference

The :S0URce command sets the trigger mode. The :S0URce? query ,
returns the current trigger mode. C (

INTernal
EXTernal
BUS

HOLD

TRIGger:S0URce

Where,

INTernal Internal trigger mode

EXTernal External trigger mode

BUS Bus trigger mode

HOLD Trigger hold (Manual trigger mode)

QUTPUT 717;“TRIG:SOUR BUS" R
TRIGger:S0URce?

Returned formatis :
IRT
EXT
<NL-END> S

BUS B ( .

HOLD

10 OUTPUT 717;"TRIG:SOURT"
20 ENTER 717;A$

30 PRIKNT A$

40 END

-



:DELay

:DELay 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 NRI, NR2, or NR3 format; 0 to 60 [s] in 1 ms
resolution
MIN Sets the minimum delay value (+0.00000E+00})
HAX Sets the maximum delay value (+6.00000E+01)
Example OUTPUT 7T1T7;"TRIG:DEL 58" ! Set delay time to 5 s

OUTPUT T717;"TRIG:DEL MIN" ! Set delay time to O s

Note i A suffix multiplier and a suffix unit, S (second), can be used with this
% command.

HIN
Query Syntax TRIGger:DELay? [mx}
f " Query Response  Returned Format is :
<NR3><HNL"ERD>
Example 10 QUTPUT 717;"TRIG:DEL?"
20 ENTER 717;4
30 PRINT &

3 ‘ : 40 END
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INITiate Subsystem The INITiate subsystem command group controls initiation of
the triggering system. Figure 9-9 shows the command tree of the
INITiate subsystem command group.

INITiate —[ [:IMMediate]
CONTinuous ON (1)

OFF (0)
' Figure 9-8. INITiate Subsystem Command Tree
§-46 Command Reference



[:IMMediate]

PR v

( o [;[MMedIate] 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 8.
Command Syntax INITiate[IMMediate]
Example ODUTPUT 717;"INIT®

QUTPUT 747 ;"IKIT:IMM"
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+CONTinuous

Command Syntax

Example

Query Syntax

Query Response

Example

9-48 Command Reference

The :CONTinuous command 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 8.

The :CONTinuous? query responds the current condition of the
CONTinuous ON or OFF.

ON

. R OFF
INITiate:CONTinuous

Where,

1 (decimal 49) When the function is ON
0 (decimal 48) When the function is OFF

QUTPUT 717;"INIT:CONT OR"

INITiate:CONTinuous?

Returned format is :

<NR1i><NL ERD>

10 QUTPUT 717;"INIT:CONT?"
20 ENTER 717;4A

30 PRINT &

40 END



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 4285A's
output buffer.

(_(

Figure 9-10 shows the command tree of the FETCh? subsystem
command group.

FETCh '—[ {fIMp]?
‘Source MONitor —[ VAC?

tIAC?

Figure 9-10. FETCh? Subsystem Command Tree
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[:lMP]? The [:IMP]7 query sets the latest measurement data of the primary
and secondary parameters into the HP 4285A's output buffer. For
the returned format, refer to “Data Transfer” in Chapter 8.

Query Syntax FETCh|[ :IMP]?

Example 10 QUTPUT 717;"TRIG:SOUR BUS"
. 20 OUTPUT 717;"TRIG"

30 OUTPUT 71T7;"FETC?"

40 ENTER 717;4,B,C

50 PRINT 4,8,C

60 END

o
- .

8-50 Command Reference



g

:Source MONitonVAC?

[0 ]

:Source MONitor:VAC?

Query Syntax

Query Response

Example

Note i

The :Scurce MONitor:VAC? query sets the latest measured voltage
monitor data into the HP 4285A’s output buffer.

FETCh:SMONitor:VAC?

Returned format is :

<NR3><NLTEND>.

10 GUTPUT 717;"TRIG:SOUR BUSY
20 QUTPUT 717;"TRIG"

30 OUTPUT 717;"FETC:SMON:VACT®
40 ENTER 717;A

50 PRINT 4

60 END

If this guery is received when the voltage level monitor is set to OFF,
returned data is 9.9E37.
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:Source MONitor:lAC?

The :Source MONitor:IAC? query sets the latest measured current
monitor data into the HP 4285A°s output buffer.

Query Syntax FETCh:SMONitor:IAC?

Query Response  Returned format is :
<NR3><NLTEND>.

Example 10 OUTPUT 717;"TRIG:SOUR BUSY"
20 TRIGGER 717
30 OUTPUT T17;"FETC:SMON:IAC?®
40 ENTER 71i7;4A
50 PRINT &
60 END

Note A If this query is received when the current level monitor is set to OFF,
% returned data is 9.9E37.
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ABOR! Subsystem

T O N TN

ABORt Subsystem

Command Syntax

Example

The ABORt command sets the trigger systemn to reset, and the trigger
state is in the IDLE STATE on the state diagram. For detail, refer to
“Trigger System” in Chapter 8.

ABORT

OUTPUT 717 ;"ABOR"

(f}
[#)]
&
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FORMat Subsystem The FORMat command sets the data output format. For details, refer
to “Data Transfer” in Chapter 8. The FORmat? query returns the

current data format setting.

Command Syntax ) 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 QUTPUT 717;“FORM REAL"

Query Syntax FORMat[:DATA|?

Query Response  Returned data format is :

ASC <KL"END>
REAL,64

Exampie 10 QUTPUT 717;"FORM?"
20 ENTER 717;A%
30 PRINT 4$
40 END
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MEMory Subsystem The MEMory subsystem command group controls the HP 4285As
data buffer. Figure 9-11 shows the command tree of the MEMory

subsystem command group.

MEMory — DIM DBUF , <value>
—— :FILL DBUF

—— :CLEar DOBUF

- READ? DBUF

Figure 9-11. MEMory Subsystem Command Tree

2
o
2

Command Reference 9-55



:DIM

Command Syntax

Example

8-56 Command Reference

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 8.

MEMory :DIM DBUF, <value>
Where,
<value> 1 to 128 (NR1) : Number of data sets

OUTPUT 717;"MEM:DIM DBUF,3"

! Specify the DBUF size for 3 sets of measurement data

{rf .




sFILL

FILL 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 8.

Command Syntax MEMory:FILL DBUF

Example OUTPUT 717;"MEM:FILL DBUF"
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«CLEar

Command Syntax

Example

8-58 Command Reference

The :CLEaxr 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 8.

MEMoxry:CLEar DBUF

OUTPUT 717;"MEM:CLE DBUF"



‘READ?

‘READ? 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 8.

Query Syntax MEMory :READ? DBUF

Example OUTPUT 717;"MEM:READ? DBUF"

\J

@
o,
)
[
[~ 2 &
o
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CORRéction Subsystem

The CORRection subsystem command group sets the correction
function, including the cable length correction settings, and the
OPEN/SHORT/LOAD correction settings. Figure 9-12 shows the
command tree of the CORRection subsystem command group.

CORRection ~T— :LENGth <value>
I METHod SINGle
MULTiple
— :OPEN e (STATe ON (1)
OFF (0}
— SHOAt ————— :STATe ON (1) *
OFF {0}
— LOAD (STATe ON (1)
‘ OFF {D)
(TYPE CPD
o=lo}
CPG
CPRP ,
Ccsb
cs0
CSAs
LPQ
LPD
LPG
LPRP
LSD
150
{ SRS
RX
ZTD
ZTR
cB
YTD
YTR s
— :sPOT1 [STATe ON (1) B
2 OFF {0)
i (FREQuency <value>
& :OPEN
[3)
7 cSHORt
LOAD —:STANdard <REF . A>, <REF B>
- USE —E <channel number>
(DATA? <chamnel number>
e+ COLLBCT [:ACQuire] FEF
: OPEN
SHORT
LOAD

1 SAVE

. i
Lz0030t7 ( ;

Figure 9-12. CORRection Subsystem Command Tree R
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:LENGth

:LENGth

Command Syntax

Note vrl
Example

Query Syntax

Query Response

Example

The :LENGth command sets the cable length correction setting. The
:LENGth? query returns the current settings of the cable length
correction.

CORRection:LENGth < value>

Where,
<value> 0,1, or 2 is Cable length in [m]

A suffix with a suffix unit, M (meter), can be used with this
command.

OUTPUT T717;"CORE:LENG 1H"

CORRection:LENGthT

Returned format is :

<NR1><NL"END>

10 OUTPUT T717;"CORR:LENG?"
20 ENTER 717;4

30 PRINT A

40 EXD
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:METHod

Command Syntax

Example

Query Syntax

Query Response

Example

9-62 Command Reference

The :METHod command sets the correction mode. The :METHod?
query returns the current settings of the correction mode. '

CORRection:METHod 4 o ore

e .

ction O HULT.'..L

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 <KL"END>
MULT

10 OUTPUT 717;“CORR:METHY"
20 ENTER 717;A$

30 PRINT A$

4C END



:OPEN

™ ‘ ‘OPEN The :0PEN command executes 51 presetted OPEN correction data
.K measurement points.
Command Syntax CORRection:0OPEN
.Examp[e QUTPUT 717 ;"CORR:0PER"

Command Reference 9-63



‘OPEN:STATe The :0PEN:STATe command sets the OPEN correction function to -
ON or OFF. The :0PEN:STATe? query returns the current ON/OFF (

condition of the OPEN correction.

CN

Command Syntax
' OFF

CORRection:OPEN:STATe
0

Where,

1 {decimal 49) When the function is ON
0 {decimal 48) When the function is OFF

Example OUTPUT 717;"CORR:OPEN:STAT ON"

Query Syniax CORRection:(OPEN:STATe?

Query Response  Returned format is :
<NR1><NL"END>

Exampie 10 OQUTPUT 717;"CORR:OPEN:STAT?"
' 20 ENTER 717;A :
30 PRINT 4
40 END
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:SHORt

:SHORt

Command Syntax

Example

The :SHORt command executes 51 presetted SHORT correction data
measurement points.

CORRection:SHORt

OUTPUT 717;"CORR:SHORY

Command Reference - 5-65
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:SHORtSTATe

Command Syntax

Example

Query Syntax

Query Response

Example

8-66 Command Reference

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
CORRection:SHORt:STATe

0

Where,

1 (decimal 49) When the function is ON
0 (decimal 48) When the function is OFF

OUTPUT 717 ;"CORR:SHOR:STAT CN"

CORRection:SHORt: STATe?

Returned format is :

<NR1><NL"END>

i0 OUTPUT 717;"CORR:SHOR:STAT?Y
20 ENTER 717;4

30 PRINT A

40 END

Mo
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L.OCAD:STATe

:LOAD:STATe

Command Syntax

Example

Query Syntax

Query Response

Example

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.

O

FF
CORRection:LOAD:STATe

Where,

1 (decimal 49) When the function is ON
0 (decimal 48) When the function is OFF

OUTPUT 73i7;"CORR:LDAD:STAT ON

CORRection:LOAD:STATe?

Returned format is :

<HR1><NL"END>

10 OUTPUT 717;“CORR:LOAD:STAT?"
20 ENTER 717;4A

30 PRINT &

40 END
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:‘LOAD:TYPE

Command Syntax

Example

Query Syntax

Query Response

Example

$-68 Command Reference

The :LOAD:TYPE command sets the function of the reference values
for the load correction. The :LOAD:TYPE? query responds the current
function of the reference values.

CORRection:LOAD:TYPE <function>

Where, <function> is:

CPD  Sets function to Cp-D LPRP Sets function to Lp,-R,
CPQ Sets function to Co-Q LSD Sets function to L-D

CPG Sets function to Cp-G LSQ Sets function to L;-Q
CPRP Sets function to Cp-Rp - LSRS Sets function to Ls-Rs
CSD  Sets function to Ce-D " RX  Sets function to R-X

¢S Sets function to Co-Q ' ZTD Sets function to Z-8 {deg)
CSRS Sets function to Cs-Rs ZTR  Sets function to Z-8 {rad)
LPG  Sets function to Lp-Q GE  Sets function to G-B

LPD  Sets function to L,-D YTD Sets function to Y-6 (deg)
LPG Sets function to Lp-G YTR Sets function to Y-8 (rad)

QUTPUT 717;"CORR:LOAD:TYPE CPD™

CORRection:LOAD: TYPE?

Returned format is :

< function><NL"END>

< function> returns the current function of the reference value, using
the abbreviations listed above.

10 QUTPUT 717 ;“CORR:LOAD:TYPE?"
20 ENTER 717;A% ‘

30 PRINT A%

40 END
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:SPOT<n>:STATe

Command Syntax

Exampie

Query Syntax

Query Response

Example

SPOT<n>:STATe

The :SPOT<n>:STATe command sets the specified frequency point
correction (FREQI-FREQ7) to ON or OFF. The :SPOT<n>:STATe?
guery responds the current ON/OFF setting of the specified

frequency point correction.

‘ ON

OFF
CORRection:SPOT<n>:STATe

0

‘Where,

1 (decimal 49) When the function is ON
0O (decimal 48) When the function is OFF

<n> is:

1 State setting for FREQI point
2 State setting for FREQ2 point
7 State setting for FREQT point

QUTPUT 71i7;"CORR:SPOT1:STAT ON"

CORRection:SPOT<n>:8TATe?

Returned format is :

<NR1><NLT"END>

10 QUTPUT 717;"“CORR:SPOT1:STAT?"
20 ENTER T17;A

30 PRINT A

40 END
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:SPOT<n>:FREQuency

Command Syntax

Example

Note
W

Query Syntax

Query Response

Example

Note
v

9-70 Command Reference

The :SP0T<n>:FREQuency command sets the frequency points
(FREQ1 - FREQ7) for the specified frequency point correction. The
:SPOT< n> :FREQuency? query returns the current settings of the
frequency points ( FREQ1 ~ FREQT).

CORRection:SPOT< n>:FREQuency <value>
Where,
<value> is the NR1, NR2, or NR3 format

<n> is:

1 Frequency setting for FREQ1 point
2 Frequency setting for FREQ2 point

7 Frequency setting for FREQT point

QUTPUT 717;"CORR:SPOT1:FREQ 2MAHZ'"! Set 2 MHz to FREQ1

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).

CORRection:SPOT<n> :FREQuency?

Returned format is :

<NR3><NL"END>

10 OUTPUT 717;"CORR:SPUT1:FREQYY
20 ENTER 717;A

30 PRIXT A

40 END

I this query is received when the List Sweep parameter is set to
anything other than frequency, error —~230 Data corrupt or stale
will occur.




:SPOT<n>:0PEN

I S T
? ' SPOT<n>:0PEN The :5P0T < n> :0PEN command executes the OPEN correction data
: ; measurement for the specified frequency point (FREQ1-FREQT)

correction.

Command Syntax CORRection:SPOT<n>:0PEN

‘Where,
<n> is:

1 State setting for FREQ! point
2 State setting for FREQ2 point

7 State setting for FREQT point

Example OUTPUT 717;"CORR:SPOT1:0PEN"

g
R
8.
a8
8

B
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:SPOT<n>:SHORt

Command Syntax

Example

8-72 Command Reference

The :SPOT<n>:SHORt command executes the SHORT correction
data measurement for the specified frequency point (FREQ1 -
FREQT) correction.

CORRection:SPOT<n>:SHORt

Where, <n> is:

1 State setting for FREQI point
2 State setting for FREQ2 point
7 State setting for FREQT7 point

QUTPUT 717;"CORR:SPOT1:SHOR"

P

R



:SPOT<n>:L0AD

A I A ST

? ' SPOT<n>:LOAD The :SPOT<n>:LOAD command executes the LOAD correction data.
' measurement for the specified frequency point (FREQ1 -~ FREQT)
correction. :

Command Syntax CORRection:SPOT<n>:LOAD

Where,
<n> is:

1 State setting for FREQ1 point
2 State setting for FREQ2 point

7 State setting for FREQY point

Example QUTPUT 717;"CORR:SPOT1:LOAD"
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SPOT<n>:LOAD:STANdard

The :SPOT<n>:LUAD:STANdard command sets the reference values
of the standard at the specified frequency point (FREQ1 — FREQT).
The :SPOT<n>:LOAD:STANdard? query returns the current settings
of the reference values for FREQ1 - FREQ7.

Command Syntax CORRection:SPOT<n>>:LOAD:STANdard <REF.A>,<REF.B>
Where,
<n> 1 Setting for FREQ]I point

2 Setting for FREQ2 point

7 Setting for FREQT point

<REF.A> is the NR1, NR2, or NR3 format :
Primary parameter’s reference value of the standard
<RFEF.B> is the NR1, NR2, or NR3 format :
Secondary parameter’s reference value of the
standard
Example OUTPUT 717;"CORR:SPOT1:LOAD:STAN 100.7,0.0002"
Query Syntax ClRRection:SPOT< n> :LOAD:STANdard?

Query Response  Returned format is :
<NR3>,<NR3><NL"END>
Example 10 OUTPUT 717;"CORR:SPOT1:LOAD:STAN?"
20 ENTER 717;A,B

30 PRINT 4,B
40 END
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:USE

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 : 0 to 89 (NR1, NR2, or NR3) :
channel number

QUTPUT 717;V"CORR:USE 10" ! Set to channel number 10

CORRection:USE?

Returned format is:

< channel number><NL"END>

10 DUTPUT 717 ;"CORR:USE?Y
20 ENTER 717;4

30 PRINT A

40 END

g
o
3
o
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‘USE'DATA? The :USE:DATAT query returns the OPEN/SHORT/LOAD correction (
measurement data at FREQ1 ~ FREQ7. i

Query Syntax CORRection:USE:DATA? <channel number>
Where, <channel number> is : 0 to 89 (NR1)

Query Response  Returned format is : 7
<openl A>, <openl B>, <shortl A>, <shortl B>, <loadl A>,

<loadl B>,

<open2 A>, <open2 B>, <short2 A>, <short2 B>, <load2 A>,
<load2 B>,

<open3d A>, <opend B>, <short3 A>, <short3 B>, <load3 A>,
<load3 B>,

<opend A>, <opend B>, <short4 A>, <shortd B>, <load4 A>,
<load4 B>, .

<opend A>, <open5 B>, <shortd A>, <short5 B>, <load5 A>,
<loadb B>,

<open6 A>, <openb B>, <short6 A>, <short6 B>, <loadf A>,
<load6 B>,

<open7 A>, <open7 B>, <short7 A>, <short7 B>, <load7 A>,
<load7 B><NL"END>

Where,

<openl-7 A> NR3 format : primary OPEN correction data at
' FREQ1-7.

<openl-7 B> NR3 format : secondary OPEN correction data at
FREQ1-7.

<shortl-7 A> NR3 format : primary SHORT correction data at
FREQI-7.

<short1~7 B> NR3 format : secondary SHORT correction data at
FREQI-7.

<loadl-7 A> NR3 format ; primary LOAD correction data at
FREQ1-T.

<loadl-7 B> NR3 format : secondary LOAD correction data at
FREQ1-T7.

Example 10 OPTION BASE 1
20 DIM A(18)
30 OUTPUT 717;"CORR:USE:DATA? 89"
40 ENTER T717;A(%)
50 PRINT A(x)
60 END -

I
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:COLLect:ACQuire]

:COLLect[:ACQuire]

Command Syntax

Note %I
Example

The :C0LLect[:ACQuire] commands execute the cable correction
data measurement to adopt the HP 4285A to individual HP
16048A /D Test Leads.

REF
(PEN
CORR i :C +ACQui
ection DLLect[ Quire] SHORT
LOAD
Where,
REF Executes the LOAD reference data measurement on the
front panel (0 m)
OPEN Fxecutes the QPEN correction data measurement
SHORT Executes the SHORT correction data measurement
LOAD Executes the LOAD correciion data measurement

The cable length to be applied for the cable correction must
be specified by the CORRection:LENGth command before these
correction data measurements are being performed.

QUTPUT 717;"CORR:COLL REF"
QUTPUT 717;“CORR:COLL OPEN"
OUTPUT 717;"CORR:COLL SHORT™

QUTPUT 717;"CORR:COLL LOADY
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:COLLect:SAVE

Command Syniax

Example

9.78 Command Reference

The :COLLect:SAVE command calculates the cable carrection B (/"
coefficient from the 0 m reference, OPEN, SHORT, and LOAD \
correction data previously measured, and stores the data into the

system configuration memory (EEPROM).

CORRection:C0LLect:SAVE

OUTPUT 717;"CORR:COLL:SAVE"



Y

By

[ L]

COMParator Subsystem

The COMParator subsystem command group sets the comparator
function, including its ON/OFF setting, limit mode, and limit values.
Figure 9-7 shows the command tree of the COMParator subsystem
command group.

COoMParator — [ :STATe] ON (1)
OFF (O)

- MODE Absolute TOLerance
Percent TOLerance
SEQuence
— :TOLerance —E :NOMinal <value>
:BIN<n> <low limit>,<high limit>
— :SEQuence — :BIN <BIN1 low limit>,<BIN1 high limit>,
<BINZ high limit>,<BIN3 high limit>,
...... ,<BINN high limit>

— :Secondary LiIMimit <low limit>,<high iimit>

— cAuxiliary BIN ON(1)

OFF(0)
— (SWAP ON {1)
OFF (&)
— BIN ~—————1:: :CLEar
: COUNL [:STATe]
:DATA?
;ClEar

Figure 9-13. COMParator Subsystem Command Tree

Command Reference 9-79



[:STATe] The [:STATe] command sets the comparator function to ON or (" .
OFF. The [:STATel? query responds the current ON/OFF condition L

of comparator function.

oN

Command Syntax
OFF

COMParator| :STATe |
0

Where,

1 (decimal 49) When the function is ON
0 (decimal 48) When the function is OFF

Example OUTPUT 717;"COMP ONWY

Query Syntax COMParator{ :STATe]?

Query Response  Returned format is :
<NR1><RL"END>

Example 10 QUTPUT 717;"COMP?"
20 ENTER 717;A | ("m
30 PRINT A L
40 EKD

Py
L ,
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:MODE

:MODE

Command Syntax

Example

Query Syniax

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 { PTOLerance
SEQuence

Where,

ATOLerance  Set the absolute tolerance mode (parameter value)
PTOLerance  Set the percent tolerance mode (the ratio in percent)
SEQuence Set the sequential mode

QUTPUT 717;"COMP:MODE ATOLY

Cﬂ!*ﬁ’ara‘i:or :MODE?

Returned format is:

ATOL
PTOL ,<NL"END>
SEQ

10 OUTPUT 717;"COMP:MODE?
20 ENTER 717;4$

30 PRINT A%

40 END
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“TOLerance:NOMinal The :TOLerance:NOHinal 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
nominal value for the tolerance mode.

Command Syntax COMParator:TOLerance:NOMinal <value>
Where,
<value> is the NR1, NR2, or NR3 format : nominal value
Exampie gUTPUT 717;“COMP:TOL:KOM 100E-12"
Query Syntax ~ COMParator:TOLerance:NOMinal?

Query Response  Returned Format is :
<NR3><NL“END>

Example 10 QUTPUT 717;"CORR:TOL:KOM?Y
20 ENTER 717;A :
30 PRIKT &
40 END
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:TOLerance:BIN<n>

Command Syntax

Note #

Example

Query Syntax

Query Resopnse

Example

TOLerance:BiN<n>

The :TOLerance:BIN<n> command sets the low/high Bmit 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:TOLerance:BIN<n> <low limilt>, <high limi{>

Where,

<n> 1to 9 (NR1): BIN number
<low limit>  NRI1, NR2, or NR3 format : low limit value
<high limit> NRI1, 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).

QUTPUT 747;"COMP:TOL:BIN1 -5,5"

OUTPUT 717;"COMP:TOL :BIN2 ~10,10"

COMParator:TO0Lerance :BIN<n>7

Returned Format is :
<low Hmil> ,<high limii><NL"END>
10 QUTPUT 717;"COMP:TOL:BIR17"
20 ERTER 717;4A.B

30 PRINT ALB
40 END
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:SEQuence:BIN

Command Syntax

Note
£

Example
Query Syntax

Query Response

Example

9-84 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.

COMParator:SEQuence:BIN <RBIN{ low limit>,<BINI high
limit> , < BIN? high limit>, ... , <BINn high limit>

Where,

<BIN1 low limit> NR1, NR2, or NR3 format : low limit value for
BINi

<BIN1 high limit> NRI1, NR2, or NR3 format - high limit value
for BIN1

<BINn high limit> NRI1, NR2, or NRS 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 Format is :

<BINI low limit>, <BIN{ high limit> , < BIN? high bmit>, ...,
<BINn high limii><NL END> -

10 DIM A$[200]

20 OUTPUT 717;"COMP:SEQ:BIN?"
30 ENTER 717;A%

40 PRINT A$

50 END




:Secondary LIMit

fo s L
:Secondary LIMit

Command Syntax

Note
v

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 [imit>, <high limit>

Where,

<low limit>  is the NR1, NR2, or NR2 format : low limit value
<high limit> is the 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).

QUTPUT 717;"COMP:SLIM 0.001,0.002"

COMParator:SLIMit?

Returned Format is:

<NR3> , <NR3><NLEND>

16 QUTPUT 717;"COMP:SLIN?"
20 ENTER 717;A,B

30 PRINT A,B

40 END

1
W0
L]
o
1223
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:Auxiliary BIN

Command Syntax

Example

Query Syntax

Query Response

Exampie

9-86 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.

oK
OFF
1

o

COMParator:Auxiliary BIK

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"ERD>

10 QUTPUT 717;"COMP:ABINT"
20 ENTER 717;4

30 PRIKET A

40 END

o
Pl
£
\
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SWAP

:SWAP

Command Syntax

Example

Query Syntax

Query Response

Example

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.

ON

OFF
COMParator:SWAP

0

Where,

0 (decimal 48) When the function is OFF
1 (decimal 49} When the functionis ON

QUTPUT 717 ;"COMP:SWiP ONY

COMParator :SWAP?

Returned Format is :

<NRI><NLTEND>

10 OUTPUT 717,;"“COMP:SWAPT"
20 ENTER 717;4

30 PRIRT A

40 END
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‘BIN:CLEar The :BIN:CLEar command clears all of the limit value settings.

Command Syntax COMParator :BIN:CLEar

Example QUTPUT 717;"COMP:BIN:CLE"
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:BIN:COUNY:STATe]

:BIN:COUNL[:STATe]

Ccmmand Syntax

Example
Guery Syntax

Query Response

Example

The :BIN:COUNt[:STATe] command sets the BIN count function to
ON or OFF. The :BIN:COUNt[:STATe]? query responds with the
current ON/QFF condition of the BIN count function.

ON
COMParator :BIN:COUNt{ :STATe]

0

Where,

0 (decimal 48) When the function is OFF
1 (decimal 48) When the function is ON

OUTPUT 717;"COMP:BIN:COUN OK™
COMParator :BIN:COUNt|:STATe]?

Returned Format is :

<NR1><NL"END>

10 QUTPUT 717 ;"COMP:BIN:COUNTY
20 ENTER 717;4

30 PRINT A

40 END
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BIN:COUNLDATA? The :BIN:COUNt:DATA? query returns the comparator BIN count {
results. o

Query Syntax COMParator :BIN:COUNt:DATA?

Query Response  Returned Formatis :
< BINI count>,<BIN? count>, ... , <BIN§ count>,<OUT OF
- BIN count>, <AUX BIN count><NL END>

Where,
<BIN1-§ count> NR1 format : count result of BIN1-9
<QUT OF BINS count> NR1 format : count result of QUT OF
BINS
<AUX BIN count> NR1 format : count result of AUX
BIN
Example 10 OPTION BASE 1

20 DIM A(11)

30 QUTPUT 717;"COMP:BIN:COUN:DATAT"
40 ENTER 717;4(%)

50 PRINT A(*)

60 END
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. :BIN:COUNECLEar
P AR iy

" “OUNECLEar

The :BIN:COUNt:CLEar command clears all BIN counts.

Command Syntax COMParator :BIN:COUNt:CLEar

Example QUTPUT 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 9-14 shows the command tree of the Mass MEMory subsystem
command group.

Mass MEMory —[ :LOAD :STATe <record number>
:STORe —— :STATe <record number>

Figure 9-14. Mass MEMory Subsystem Command Tree
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LOAD:STATe

?‘ 41 OAD:STATe The :LOAD:STATe command loads the setting data from the internal
‘ : EEPROM or a memory card.
Command Syntax MMEMory:LOAD:STATe <value>
Where,

<value> 0 to 9 (NR1) : record number for internal EEPROM
10 to 19 (NR1) : record number for memory card

Example OUTPUT 717,;"MMEM:LOAD:STAT 10"
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:STORe:STATe

Command Syntax

Example

8-84 Command Reference

The :STORe:STATe command stores the setting data to the internal
EEPROM or to the memory card.

MMEMory :STORe:STATe <wvalue>

Where,

<value> 0 to 9 (NR1) : record number for EEPROM
10 to 19 (NR1) : record number for memory card

QUTPUT 717;"MMEM:STOR:STAT 5"




SYSTem:ERRor?

W
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 4285A’s error queue,

The HP 4285A’s error queue stores errors generated by the

HP 4285A. As errors are generated, they are placed in the error
Gueue which stores up to five errors. This is a first in, first out quene
(riro).

If the error queune overflows, the last error in the queue is replaced
with error —350, "Too many errors". Anytime the quene overflows,
the least recent errors remain in the queune, 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.

SYSTém: ERRor?

Returned Format is -

<number>, "< message>"

Where,
<nurmnber> NR1 format : error number

For details, refer to Appendix B.
<message> ASCII string : error message

For details, refer to Appendix B.

10 DIM A$[50]

20 FOR I=1 to &

30  OUTPUT 717:“SYST:ERR?"
40  ENTER 717;A$

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 4285A’s
normal operation, including measuring and sweeping. Figure 9-15
shows the command tree of the STATus subsystem command group.

STATus

:OPERation - [:EVENL]?
CONDition?

ENABLI e

9-96 Command Refarenca
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:OPERation[:EVEN1]?

o -OPERation[:EVENt]?

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 the operation status condition register.

Query Syntax STATus :OPERation[:EVENt|?

Query Response  Returned Format is :
< value><KL"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 G (zero}
? 4 Measurernent Complete Bit
£ : -3 List Sweep Measurement Complete Bit

2,1 |Always 0 (zero)
4] Correction Data Measurement Complete Bit
Example 10 QUTPUT 717;"STAT:0PER?"
20 ENTER 717:4
j 30 PRINT 4
40 END

"
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:OPERation:CONDition?

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.

o

Query Syntax STATus:0PERation:CONDition?

Query Response  Returned Format is :
<value><NL"END>
Where,

<value> 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 No. Description
15— 5 | Always 0 (zero)
4 Measuring Bit
3 Sweeping Bit ( :
2,1 | Always 0 (zero) W
0 Measuring Correction Data Bit
Example 10 QUTPUT 717;"STAT:0PER:COND?"
: 20 ENTER 71i7;4
30 PRINT &
40 EXND
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:OPERation:ENABfe

M

:OPERation:ENABJe

Command Syntax

Example

Query Syntax

Query Response

Example

byte register. The :0PERation:ENABle? query returns the currept
setting of the enable bits of the operation statys event register.

STATus : OPERation :ENABle <uvalye>
Where,

<value> NR1 format - decimal expression of enable bits of the
operation status event register

follows.

@t No. Description "

15 -5 |Always 0 (zero)

4 Measurement Complete Bit
3 List Sweep Measurement Complete Bit

2,1 [Always 0 {zero)

H
0 Correction Data Measurement Complete Bit

L

ouUTPUT 717;"STAT:OPER:ENAB 16"! Bit 4 enable

STATus:0PERat ion:ENABle?

Returned Format js:

<value><NL END>

10 oUTPUT ?1?;“STAT:GPER:ENAB?”
20 ENTER 71734

30 PRINT &

40 END
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Common Commands

9-100 Command Reference

The HP-IB Common commands (from chapter 8) are defined as

IEEE 488.2-1987, and are noninstrument specific HP-IB commands.

A common command consists of an asterisk (*) and 2 header. The
HP 4285A acceptable HP-IB common commands are as follows.

HP-1B Common Commands

e *CLS # *SRE e x0QPC? @ ¥TST?

s *ESE e xSTB @ *WAT? s *TRG

® *ESR? s *IDK? e *RST ' o xLRN?
» *¥0PT?

/’_\‘ 3
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*CLS

Command Syntax

Example

*CLS

The *CLS command {clear status command) clears the status byte
resister, the event resister 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).

*CL3

QUTPUT 717 ;"*CLS"
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*EQE The *ESE command (standard Event Status Enable command) sets (
the enable bits of the standard event status register. The *ESE? h
query returns the current setting of the enable bits of the event
status register.

Command Syntax *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

1 Request Control (RQC} Bit

0 Operation Complete (OPC) Bit

L A I =~ T

Example OUTPUT 717;"*ESE 36! Bit 2 and 5 enabled

Query Syntax *ESE?

Query Response  Returned format is :
< value><NL"END>
Example 10 OUTPUT 7i7;"*ESE7T"
20 ENTER 717;4

30 PRINT A
40 END
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*ESR?

*ESR?

Query Syntax

Query Response

Example

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.

*ESRY

Returned format is :

< value><KLEND>
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

i Request Control (RQC) Bit

0 Operation Complete {OPC) Bit

L= B - N ) B o N

10 OUTPUT 717;"*ESR7?H
20 ENTER 717;4

30 PRINT A

40 END
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*SRE

Command Syntax

Example

Query Syntax

Query Response

Example

9-104 Command Reference

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 <wvalue>
Where,

<value> NRI1 format : decimal expression of erable bits of the
status byte register

The definition of each bit of the status byte register is as follows.

Bit No. Description.

Operation Status Register Summary Bit
RQS (Request Service) Bit

Standard Event Status Register Summary Bit

e O L] -3

MAY (Message Available} Bit

3-0 [Always 0 (zero)

QUTPUT 747;%"*SRE 32! Bit 5 enabled

*3RE?

Returned format is :

< value><NL"ERD>

10 OUTPUT 717;"#SRET"
20 ENTER 717;4A

30 PRINT A

40 END

TN
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*STB?

)

*STB? The *STB? query reads the status byte by reading the master
summmary 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.

Query Syntax *STB?

Query Response  Returned format is :

<value><NLEND>

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

B o oy -3

o

Operation Status Register Summary Bit

RQS (Request Service) Bit

Standerd Event Status Register Summary Bit
MAYV (Message Available) Bit

Always 0 (zero}

Example 10 OUTPUT 717;“*STB?®
20 ENTER 717;4

30 PRINT 4
40 END
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*IDN? The *IDN? query returns the HP 42854 ID.

Query Syntax *IDN?

Query Response  Returned format is :

<manufacturer>, <model>, <serial no.>, < firmware><NL"END>

Where,

<manufacturer> HEWLETT-PACKARD
<model> 4285A
<serial number> 0 (not available)
< firmware> REVdd.dd
(dd.dd : ROM firmware revision number}

Example 10 DIM A$[30]
20 QUTPUT 717;"*IDN?"
20 ENTER 717;A$
30 PRINT A$
40 END

Note ]  This string data is an arbitrary ASCII response. So, this command
% should not be sent before a normal query in a program message. (For (T
example, *IDN?;FREQ? can not accepted, FREQ? ;*IDN? should be (

sent. )
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*OPC

*QPC

The *0PC command (operation complete command) tells the

HP 4285A to set bit 0 (OPC bit) in the standard event status
register when it completes all pending operations. The *0PC?
command tells the HP 4285A to place an ASCII “1” (decimal 49)
in the HP 4285A’s output buffer when it completes all pending

operations.

Command Syntax *0PC

Example
OUTPUT 717;"*0PC" { Set the HP 4285A to set OPC bit
! when the operation executed by previous command is completed.

Query Syntax *0PC?

Query Response  Returned format is :
1<NL"EKND>
Where,
1 1 (ASCH, decimal 49)

Example _
10 QUTPUT 717;"CORR:0QPEN" ! Perform OPEN correction measurement
20 QUTPUT 71i7;"=0pPC?" ! Wait for OPEN correction
30 ENTER 7iT;:4 ! measurement completed
40 END
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*WAI

Command Syntax

Example

9-108 <Command Reference

The *WAI command (the wait to continne command) makes the
HP 4285A wait until all previously sent commands are completed.
The HP 4285A then continues executing the commands that follow
the *WAI command.

*WATL

DUTPUT 717, "*WAIL"



=

-

P

*RST

*RST

Command Syntax

Exampie

The *RST command (reset command) sets the HP 4285A to its initial
settings. The initial settings set by the *RST command are given

in Appendix C. When the HP 4285A receives a *RST comimand,

it aborts all pending operations, and forgets about any previously
received *0PC commands and *0PC? queries.

*RST

QUTPUT 717;"*RET"
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*TST? The *TST? query (self-test query) causes the device to execute an (* '
internal self-test and reports whether or not it detected any errors. L
In the case of the HP 42854, the response to this query is always “07 -

{no error).

Query Syntax =  *TST?

Query Response  Returned format is :
O<NL"END>
‘Where,
0 0 (NR1 format}

Example 10 OUTPUT 717;"TST?"
20 ENTER 717;4
30 END
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*TRG

*TRG The *TRG command (trigger command) performs the same function
as the Group Execute Trigger command (refer to “Trigger System” in
Chapter 8). This command also moves the primary and secondary
parameter measurement data into the HP 4285A’s output buffer.

-~y

Command Syntax *TRG

Example 10 DUTPUT 717;"#TRG"
20 ENTER 717:4,B,C
30 PRINT A,B,C
40 END

i
g
o ]
g
g

. &'—_\\a

Command Reference 8-111



*LRN?

o

1

“
i

Query Syntax

Query Response

2 Command Reference

The *LRN? query (learn device setup guery) tells the HP 42854 to
send a response that contains all the necessary commands to set the
HP 4285A to its present state. The response can later be sent back
to the HP 42854 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 <NR3>;

:VOLT (or CURR) <NR3>;

:AMPL:ALC {Ol1};

(:BIAS:VOLT (or CURR) <NR3>:STAT {0|1};)—in case of #001 or

{:0UTP:BMON:VOLT {011} ;CURR {0{1}; )—in case of #001 is installed
:CORR:LENG <NR1>;METH {SING|MULT};

:CORR:OPEN:STAT {011};

:CORR:SHOR: STAT {011};

:CORR:LOAD:STAT {011};TYPE <function>;

:CORR:SPOTL:STAT {01} ;FREQ <NR3>; LOAD:STAN
<REF.A>,<REF.B>;

:CORR:SPOT2:STAT {011} ;FREQ <NR3>; LOAD:STAN
<REF.A>,<REF.B>;

:CORR:SPOT3:STAT {011} ;FREQ <NR3>; LOAD:STAXN
<REF.A>,<RFEF.B>; :
:CORR:SPOT4:STAT {011} ;FREQ <NR3>; LOAD:STAN
<REF.A>,<REF.B>;

:CORR:SPOTS:STAT {0]1};FREQ «NR3I>; LOAD:STAN
<REF.A>,<REF.B>;

:CORR:SPOT6:STAT {01} ;FREG <NR3>; LOAD:STAN
<RFEF.A>,<RFEF.B>;

:CORR:SPOT7:STAT {011} ;FREQ <NR3>; LOAD:STAN
<REF.A>,<REF.B>;

:CORR:USE <NR1>;

:FUNC:IMP:TYPE <function> ;RANG <NRJ3>;RANG:AUTO {0l1};
:FUNC:SMON:VAC:STAT {011} ;FUNC:SMON:IAC:STAT {0{1};
:FUNC:DEV1:MODE {ABS|PERC|OFF};REF <NR3>;
:FUNC:DEV2:MCDE {ABS|PERC]OFF};REF <NR3>;

1 APER {SHOR|MED|LOKG},<NR1>;

:TRIG:SOUR {INTIEXT|BUS|HOLDY};DEL <NR3>;

:DISP:PAGE <page name> ;LINE “<string>";

:FORM {ASC|REAL}{,64];

:COMP:STAT {0]1};MODE {ATOL|PTCOL|SEQ};

(TOL:NOM <NR3>;BIN1 <low>, <high>;BIN2 <low>,<high>, ...
i)

or (:COMP:SEQ:BIN <BINI low> ,<BIN2 high> ,<BIN3 high>,..;)
:COMP:SLIM <low>,<high> ; ABIN {01} ;SWAP {0|1};BIN:COUN
{0{1}; :LIST:FREQ (VOLT, CURR, BIAS:VOLT, or BIAS:CURR) <NR3>




*LRN?

[, <NR3>*];

:LIST:MODE {SEQ|STEP};

BAND1 <parameter>,<low> ,<high>;

BAND2 <parameter>, <low> , <high>;
. 3 BAND<n>

<parameter> , <low> , <high>

For details, refer to each command reference page.

Example 10 DIM A$[1000]
20 OUTPUT 717;"*LRN?"
30 ENTER 717;4$
40 ¢
50 OUTPUT 717;A$
60 END

AT

e
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*OPT?

Query Syntax

Query Response

The *0PT? query (OPTion identification query) tells the HP 4285A
to identify the options installed in the system interface.

*0PT?

Returned format is :

<DC bias> , <accessory control I/F> ,<handler I/F>,<scanner

I/F><NL"END>
Where,
<DC bias> is : 001
c
<accessory conirol I/F> is : 002
0
<handler I/F> is : 201
202
. 0
<scanner I/F> is: 301
o

Note Q.
Example
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(ASCII) :
(ASCII) :
(ASCIH)
(ASCII) :
(ASCII) :
(ASCII) :
(ASCII) :
(ASCII) :
(ASCII) :

Option 001 is installed

Option 001 is not installed

Option 002 is installed

Option 002 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 2 normal query in a program message. {For
example, *0PT? ;FREQ? can not accepted, FREQ?; ¥*0PT7 should be

sent.)

10 OUTPUT 717;"=0pPT?"

20 ENTER 717;4%
30 END

PN



Manual Changes

A

| Introduction

Manual Changes

This appendix contains the information required to adapt this
manual to earlier versions or configurations of the HP 4285A than
the current printing date of this manual. The information in this
manual applies directly to HP 4285A Precision LCR Meter whose
serial number prefix is listed on the title page of this manual.

To adapt this manual to your HP 42854, 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 yellow MANUAL
CHANGES supplement.

Refer to the description of the *IDN? query in “*IDN?” in Chapter 9
for confirmation of the ROM-based firmware’s version. For additional
information on serial number coverage, refer to “Serial Number” in
Chapter 1.

Table A-1. Manual Changes by Serial Number

Serial Prefix Make Manual Changes
or Number

There are no earlier configurations than the printing date
of this manual.

Table A-2. Manual Changes by Firmware’s Version

Version Make Manual Changes

There are no earlier versions than the printing date of this
manual.
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Error and Warning Messages

Introduction This appendix lists the HP 4285A’s error and warning messages with
brief descriptions and solutions.

Error MesSages The HP 4285A 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.

Operation Errors  These errors occur while attempting an improper operation. If one
of these errors occur, the HP 4285A displays the error number and a
message on its system message line. There are two kinds of errors in
this category.

r 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.

® Execution Error (error numbers —200 to —299)
These errors will set the Execution Error bit (bit 4) in the Event
Status Register.

HP-IB Eprors  These errors occur when the HP 4285A received an improper
command via HP-IB. If one of these errors occur, the HP 4285A
displays the warning message, HP~1B error occurred on the system
message line, check the command syntax. There are two kinds of
errors in this category.

s Command Error (error numbers —100 to —199}
These errors will set the Command Error bit {bit 5} in the Event
Status Register.

u 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 42854, the
Detect the Error  following sample program is a useful debugging tool (using the

100
110
120
130
140
180

500
510
520
530
540
550
560
570
580
580
600
610
620
630
640
650

HP 4285A status bytes and the SYST:ERRor? query) for detecting
the errors.

Event Status Resister enable
(error bpits enable)

Status Byte Resister enable
(Event Status Summary bit enable)

QUTPUT 717;"*ESE 60"

QUTPUT 717;"“*SRE 32"

P T Y

ON IKTR 7,2 CALL Errors
ENABLE INTR 7;2

SUB Erzors
DIM Err$[s0]
Sp=SPOLL{(717)
IF BIT(Sp,5) THEN
QUTPUT T717;"=*ESRTH ! Clear the Event Status Resister
ENTER 717;EsT
PRINT "Event Status Resister =";Esr
Logp
QUTPUT 717;"SYST:ERR?"! Error No. & message query
ENTER 717;Erx$
EXIT IF VAL(Err$)=0 t Exit if no error
PRINT Err$
ERD LBOP
ERD IF
ENABLE INTR 7;2
SUBEND
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The following is a list of the HP 4285A’ error numbers and

messages.
Operation Errors
Error Displayed Message ¢ Description
No. )
—+ Solution
Device-Specific Exror

12 [ DC bias ON/OFF ignored s Hlegal operation, is pressed while in the comment
input mode.

—s Press after exiting the comment input page.

14 |V bias disabled o Illegal operation, set to DC voltage bias while in the high
current DC biased measurement mode.

— Set the CONFIG field to ﬂPF, or change BIAS to a current
value.

15 |I bias not available ¢ Illegal operation, set to DC current bias when the accessory
control interface cable or the EP 42842C are not properly
connected.

— Properly connect the accessory cortrol interface cable and
HF 42842C.
16 |Measurement aborted s AREF data Measurement aborted.
— Re-measure.
18 | DC bias Opt not installed ¢ Internal DC bias Option is not installed.
-+ Install Option 001.

19 | Bias monitor disabled ¢ Iilegal operation, set the DC bias monitor mode while in the

high current DC biased measurement mode,
— Set CONFIG field to 1

> B}
=]
=
o
=
.
€
o
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Error

Ne.

Displayed Message

s Description

— Solution

20

DC bias unit powered down

o Illegal operation, set to DC current bias when an
inoperative HP 428414 is connected to the HP 4285A.

— Turn the HP 42841A on after checking the power cord
connection and BP 42842C connection.

21

Fixture circuit defective

Back-emnf protection circuit of the HP 42842C is defective.

— Contact your nearest Hewlett-Packard office.

22

Fixture over temperature

o Temperature of the HP 42842C bias current test fixture
exceeded its Himit.

— Turn the DC BIAS off to let the HP 42842C cool down.

23

Yixture OPEN det. defective

Fixture cover open detection wire is open. -~

— Contact your nearest Hewlett-Packard office.

| e

Fixture cover open

« The cover of the HP 42842C is open.

— Close the cover of the HP 42842C.

DC bias I source overload

s 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.

DC bias I sink overload

o The DC bias sink 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.
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- Error Displayed Message e Description
' No. X
— Solution
40 |Scanner I/F disabled o Tlegal operation, MULTI channel correction mode set or
CORRection:USE command is sent via HP-IB when the
SCANNER I/F is not installed or to OFF.
— Install the SCANNER 1/F and set it to ON.
41 |Measurement aborted e Correction data measurement aborted.
— Re-measure.
43 | Measurement failed e Measurement error, (for example, bridge unbalance),
occurred during the correction data measurement.
-+ Confirm measurement condition and measurement contacts,
g then re-measure.
; 44 | Correction data protected e Correction data write protected by DIP switch ATSW3.
{Refer to Appendix D)
— Set bit 6 of DIP switch A7SW3 to the OFF position, and
retry.
45 | Valid in single mode only o Illegal operation, OPEN/SBORT correction data (for 5!
' frequency points) measured when the MULTI channel
- correction mode is set.
- : — Set to SINGLE mode first, or perform OPEN/SHORT data
M measurements at FREQI-7.
46 {Correction memory error s Correction data write error.
— Contact your nearest Hewlett-Packard office.
47 {1m cable only to 1 BIAS s Dlegal operation, cable length was changed while in the high
current DC biased measurement mode.
: ~+ Set the CONFIG field to OFF: or do not change CABLE
) field in the high current DC biased measurement mode.
(
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Error
No.

Displayed Message

e Description

— Solution

50

Clear the table first

o Illegal operation, MODE of the LIMIT TABLE changed
when the table exists.

—+ Clear the table first.

51

Inconsistent limit setting

# Illegal operation, COMParator:SEQuence cormmand sent
when the TOLerance mode is set, .or the
COMParator:TOLerance command was sent when the
SEQuence mode is set.

— Set TOLerance or SEQuence mode appropriately.

55

REF measurement incomplete

¢ Illegal operation, attempted to save cable correction data,
before performing the REF data measurement.

—+ Perform the REF measurement first.

56

OPEN measurement
incomplete

e Illegal operation, attempted to save cable correction data,
before performing the OPEN data measurement.

— Perform the OPEN measurement first.

57

SHORT measurement
incomplete

¢ Illegal operation, attempted to save cable correction data,
before performing the SHORT dats measurement.

—+ Perform the SHORT measurement first.

58

LOAD measurement
incomplete

* Illegal operation, attempted to save cable correction data,
before performing the LOAD data measurement.

~+ Perform the LOAD measurement first.

59

Invalid command at 0m cable

e lllega! operation, attempted to measure cable correction
data, when the cable length is set to Om.

—+ Set the cable length to 1m or 2m before performing
CORRection:COLLect OPEN/SEORT/LOAD or
CORRection:COLLect: SAVE HP-IB command.

60

No values in sweep list

e Illegal operation, LIST SWEEP measurement performed
when no sweep point settings exist in the LIST SWEEP

SETUP.

~+ Set sweep points in the LIST SWEEP SETUP first.

61

Clear the table first

e 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

e Jllegal operation, DC bias sweep was attempted while the
DC BIAS is OFF.

B-6 Error and Warning Messages
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Error
No.

Displayed Message

e Description

—+ Solution

70

Handler I/F pot installed

e Illegal operation, HANDLER I/F set to ON when Option
201 or 202 was not installed.

—+ Install Option 201 or 202.

e Ilegal 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 installed

e Illegal operation, SCANNER I/F set to ON when Option
301 was not installed.

~—+ Install Option 301.

L

Iilegal operation, Scanner [/F EEPROM R/W test or
Scanper I/F 1/0O test were performed when Option 301 was
not installed.

~+ Instail Option 301.

72

HP-1B I/F not installed

Illegal operation, HP-IB interface used when Option 168
was installed.

~- Install the HP-IB interface.

73

Accessory I/F not installed

lllegal operation, CONFIG field set to _
when Option 002 is not installed.

]

-+ Install the ACCESSORY CONTROL interface.

o lllegal operation, Accessory control I/F test or Q-Adapter
buffer test were performed when Option 002 was not
installed.

~+ Install the ACCESSORY CONTROL interface.

Iliegal test setup

e lllegal operation, ACCESSORY CONTROL I/F test
performed when the HP 4285A and the HP 42841A, the
HP 42851 A, or both of them are connected with the
accessory control interface cable.

— Disconnect the accessory control interface cable from the
HP 42841A and the HP 42851A.

Illegal Accessory config

o Illegal operation, cable correction is attempted, while in the
precision () measurement mode.

— Set the CONFIG field to T'BTAS (for 1m cable only) or

DEE:.
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Error
No.

Displayed Message

¢ Description

—+ Solution

80

Setup data protected

¢ Setup data write protected by DIP switch ATSW3. (Refer
to Appendix D.)

—+ Set bit 5 of DIP switch ATSW3 to the OFF position.

81

No mermory card

' Illegal operation, attempted to store data in record No. 10
to 19 when a memory card was not inserted.

—+ Insert a memory card, or store to record No.0 to 9 {internal
memory) -

82

Store failed

e Memory card hardware failure (storing function) occurred.

— Use another memory card.

s Internal EEPROM hardware failure {storing function)
occurred.

- Contact your nearest Hewlett-Packard office.

83

No data to load

¢ Memory card is not inserted.

—+ Insert the memory card completely.

e No setup data to load in the record number entered.

~+ Confirm the CATALOG, and retry.

84

Load failed

e Memory card hardware failure (loading function} occurred.

—+ Use another memory card.

e Internal EEPROM hardware failure (loading function)
occurred.

— Contact your nearest Hewlett-Packard office.

85

Different system recorded

s Current configuration mode and recorded configuration
mode are different.

— Confirm the status of the target record and change the
CONFIG field.
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& Error Displayed Message ¢ Description

No.
° — Solution

80 {Data bufier overflow ¢ The amount of data to be stored into the data buffer
memory (DBUF) exceeded the defined data buffer size.

—s 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 4285A with an HP-IB cable or the
printer was turned OFF.

— Connect a printer to the HP 4285A with an HP-IB cable, or
turn the printer ON.

» Printing speed of printer cannot keep up with the
HP 4285A°s data output transfer rate.

—+ Set the HP 4285A°s DELAY tirne appropriately or replace
the printer with a higher speed printer that can match the
HP 4285A°s data transfer rate.

101 | TALK ONLY disabled e Data sent to the output buffer when the HP 42854 is
addressable.

— Set the HP 4285A to the talk only mode, and set the printer
to the listen only mode.

p 110 | Connect Interface Cable e Illegal operation, set to precision Q measurement mode
; when the accessory control interface cable is not properly
connected.

— Connect the HP 4285A and the HP 42851A with the
accessory control interface cable.

P
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Error

Displayed Message

¢ Description

—+ Solution

111

Q Adapter fan failure

e Cooling fan stopped.

-+ Contact your nearest Hewlett-Packard office.

112

Q Adapter- powered down

s Illegal operation, set to precision Q measurement mode
when an inoperative HP 428514 is connected to the
HP 4285A.

— Check the power cord connection of the HP 42851A and

turn it on.

113

EEPROM Read Status Error

e The HP 42851 A internal EEPROM hardware failure
occurred. :

— Re-store the data to the EEPROM. If this message is still

displayed, Contact your nearest Hewlett-Packard office.

114

EEPROM Write Status Error

e An HP 42851A internal EEPROM hardware failure

occurred.

—+ Re-store the data to the EEPROM. If this .messa.ge is still

displayed, Contact your nearest Hewlett-Packard office.

115

Hlegal operation

e Any illegal operation is attempted. (For example, INTernal
trigger mode while in SERIES or PARALLEL connection
modes.)

—+ Perform the correct operation.

116

Q Adapter control failure

o (General failure of the HP 42851A

— Turn the HP 42851A and the HP 4285A OFF and few

seconds later turn ON again. If this message is still
displayed, contact your nearest Hewlett-Packard office.

~310

System error

e Severe error.

—+ Contact your nearest Hewlett-Packard office.

-311

Memory error

® Severe error.

— Contact your nearest Hewlett-Packard office.
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Error
No.

Displayed Message

# Description

-+ Solution

Execution Error

~211 | Trigger ignored ¢ The HP 4285A 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 e FETCh? query received after the ABDRt 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.

e FETCh? gquery 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 setiing
mode is mismatched.

— Send a setting value query command which matches the
current setting mode.
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HP-IB Errors

Error
No.

Error Message String

Description

Command Error

-100

Command error

Improper command.

-161

Invalid character

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, “;”7, “,”) 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

GET is not allowed inside a program message.

~108

Parameter not allowed

Too many parameters for the command received.

~109

Missing parameter

A command with improper number of parameters received.

~1i2

Program mmemonic too long

Program mnemonic is too long (maximum length is 12
characters).

—113

Undefined header

Undefined header or an unrecognized cormmand was
received (operation not allowed).

—-121

Invalid character in number

Invalid character in numeric data.

-123

Numeric overflow

Numeric data value was too large {exponent magnitude
>32k).

—124

Too many digits

Numeric data length was too long (more than 255 digits
received).

128

Numeric data not allowed

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.

—141

Invalid character data

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.

~150

String data error

» String data is improper.
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Error Error Message String Description

No.

—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.

—160{ Block data error Block data is improper.

—161 [ Invalid block data Invalid biock data was received (for example, END received

: before length satisfied).

—168 | Block data not allowed Block data is not allowed.

—1701 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 aliowed.

| 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 indefinité response

The query which requests arbitrary data response (*IDN7
and *OPT? queries) is sent before usual queries in a program
message. (for example, FREQ?; *IDN? was expected, but
*IDN7 ;FREQ? is recieved.)
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Warning Messages The HP 4285A 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 4285A’s warning messages.

‘Warning Message

Description

"1 HP-IB error occurred

When the HP 4285A receives an illegal command via
HP-IB, this warning message is displayed To identify
the error, use the sample program given in “Sa.rnple
Program to Detect the Error”.

Warning, ALC turned off

When the LEVEL setting is out of the ALC’s available
range, the ALC function is automatically turned OFF.

Set the LEVEL to be within the ALC’s available range,
and ther 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, Bias changed for fixture

When the SMD Test Fixture is connected to the

HP 42842C and the BIAS setting is out of the available
range, the BIAS setting value is reduced to be within the
SMD Fixture’s available range (2A).

Warning, Correction not effective

When the MULTT correction mode is used and the
measurement frequency is not equal to FREQ1-7
(correction frequency), correction will not be performed.

Warning, Deviation measurement 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, I bias unit disconnected

This message is displayed when the status is changed
after the current bias unit is disconneeted.

Warning, Improper high/low limits

The high limit value is less than the low Hmit 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 guaranieed to be valid. (The data status is
set to 3.} Reduce the LEVEL.

Warning, Test voltage too high

In the precision Q measurement mode, resonant voltage
of the DUT exceeds maximurn allowable input voltage of
the HP 4285A. The measurement data is not guaranteed
to be valid. Reduce the LEVEL.

14 Emor and Warming Messages
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Initial Settings and System Memory

Iintroduction This appendix lists the HP 4285A’s initial settings and functions
whose status is stored in system memory.

There are three ways to initialize the HP 4285A:

x POWER ON
Turn the LINE ON/OFF switch ON.

m *¥RST
Press in the SYS MENU field of MEAS SETUP

page, or send the *RST common command via HP-IB.

u DEVICE CLEAR
Send the device clear bus command (SDC:selected device clear or
DCL:clears all devices) via HP-IB.

The following list indicates the differences between the three

initialization methods on the functions to be initialized. Functions
S whose status are stored in internal system memory are indicated by
' “Sys. Memory” on the “POWER ON” column in the following list.

Functions Initialize Method

Power ON | *RST | Device Clear
Setiings

MEAS SETUP FUNC Cp-D Cp-D Not Affected
FREQ 1MHz 1 MHz Not Affected
LEVEL 1V 1V Not Affected
) RANGE AUTO AUTO Not Affected
BIAS Y oV Not Affected
(On/Off) OFF OFF Not Affected
INTEG MED MED Not Affected
TRIG INT INT Not Affected
ALC OFF OFF Not Affected
MON V BIAS V BIAS Not Affected
AVG 1 1 Not Affected
Vm ON ON Not Affected
Im . ON ON Not Aflected
DELAY 0s Os Not Aflected
DEV A QFF OFF Not Aflected
REF A 0 ' 0 Not Affected
o DEV B QFF CFF Not Aflected
o REF B 0 0 Not Affected

nitial Settings and System Memory C-1



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 Affecied
FREQI — 7 Sys. Memory Not Affected Not Affected
REFA Sys. Memory Not Affected Not Affected
REFB Sys. Memory Not Affected Not Affected
LIMIT TABLE NOM 0 ¢ Not Affected
SETUP MODE % Tolerance % Tolerance Not Affected
AUX OFF OFF Not Affected
COMP QFF OFF Not Affected
BIN I - §LOW Cleared Cleared Not Affected
BIN I - 8 HIGH Cleared Cleared Not Affected
2nd LOW Cleared Cleared Not Affected
2nd HIGH Cleared Cleared Not Affected
BIN COUNT CQUNT ON/OFF OFF OFF Not Affected
LIST SWEEP MODE SEQ SEQ Not Affected
SETUP sweep perameter FREQ {Hz] FREQ {Hz] Not Affected
sweep poinls 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
CONFIG 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 Control

<display page> MEAS DISPLAY | MEAS DISPLAY Not Affected
D.P. FIX A OFF OFF Not Affected
D P. FIX B QFF OFF Not Affected

Measurement Data
Measurement Data Cleared Cleared Not Affected
List Sweep Data Cleared Cleared Not Affected
V /1 Monitor Data Cleared Cleared Not Affected
BIN Count Data Cleared Cleared Not Affected

C-2 Initial Settings and System Memory
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Fuanctions Initialize Method
Power ON i *RST Device Clear
HP-IB
Data Buffer Cleared Cleared Not Affected
Memeoery
Data Format ASCII ASCII Not Affected
Input Buffer Cleared Not Affected Cleared
Output Buffer Cleared Not Affected Cleared
Error Queue Cleared Not Affected Not Affected
Status Byte! Bit 7 0 Not Affected Not Affected
Bit 6 0 Not Affected Not Affected
Bit 5 4 Not Affected Not Affected
Bit 4 0 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 Event Bit 7 1 Not Affected Not Affected
Status Hegister! Bit 6 0 Not Affected Not Affected
Bit 5 0 Not Affected Not Aflected
Bit 4 0 Not Affected Not Affected
Bit 3 0 Not Afiected 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 QFF OFF Not Affected

1 Any other bits described in this table are not used. (always 0)
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Fanctions Initialize Method
Power ON | *RST Device Clear
HP-1B
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 Queue Cleared Not Affected Not Affected
Status Bytel Bit 7 0 Not Affected Not Affected
Bit 6 0 Not Affected Not Affected
Bit 5 0 Not Affected Not Affected
Bit 4 0 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 Event Bit 7 1 Not Affected Not Affected
Status Register’  |Bit 6 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 Not Affected Not Affected
iEnable Resister 0 Not Affected Not Affected
Others
comment Cleared Cleared Not Affected
KEY LOCK QFF OFF Not Affected

1 Any other bits described in this table are not used. (always 0)
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introduction

Write Protection
Procedure

Warning %

D-2 Write Protection

The HP 4285A 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 4285A 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.

The procedure for setting the write protection switch to ON is as
follows.

1. Turn the HP 4285A off and remove the power cord. Aliow 1
minutes for the internal capacitors to discharge.

Dangerous voltage may be present in the HP 4285A even through
the power switch is off. Be sure to wait 1 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 4285A and lift 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 D-1 shows the A7 board’s
location.
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U{_J P Violet board extractors

Caution ﬁ

Figure D-1. A7 Digital Board Location

Semiconductor components are instalied on the A7 board. When
handling the A7 board, be aware that electrostatic discharge can
damage these components.

8. Set A753-6 to the right-most position (ON) to disable
HP 4285A’s STORE function. Set A753-6 to the left-most
position (OFF) to enable storing. Refer to Figure D-2.

9. Set A783-7 to the right-most position (ON) to disable to change
all of the correction settings on the CORRECTION page. Set
A783-7 to the left-most position {OFF) to enable to change all
of the correction settings on the CORRECTION page. Refer to
Figure D-2.
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Enable Storing -— ) 6| —~ Disable Storing

Enable Correction =m— T| —~Disable Correction
Datz Change 18 Data Change

Figure D-2. Write Protection Switch

Note # Do not change any of the other switch settings on the A7 board.

10. Install the configured A7 board into the HP 4285A.
11. Replace the top shield plate, top cover, and rear feet.

D-4 Write Protection



NOTE

The Operation Note for Option 201 Handler Interface, starting
from the next page, was written for use with the HP 4284A. This
Operation Note is also applicable to the HP 4285A without any
changes in description.
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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 Handier 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 exiernal trigger signal and a
keylock signal. Using these signals, the HP 4284A can easily be
combined with a component handier 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 Handier Interface specifi-
cations only. All other specifications are the same as those for a
standard HP 4284A.

1-1
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Table 1-1. Specifications

Cutput signal: Negative true, open collector, opto-isolated.
Decision Qutput:
Comparator Function: Bin number, out of bins, and reiection status.
List Sweép Comparator Functiori:
INJOUT at each sweep point and pass/fail for the
result of sequential comparisons.

Index: Analog measuremeni complete.

Measurement Complete: Full measurement complete.

Alarm: | Notification that a momentary power failure was detected.
input Signal. Opto-isolated.

Keylock: Front panel keyboard lockout

External Trigger: Pulse width > 1 us
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SECTION 2
OPERATION

INTRCDUCTION This section provides information, including a description of the
interface signal lines and their electrical characteristics, necessary
to use the Option 201 Handler interface.

7

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 and the List Sweep Comparator Function
are defined differently for comparison output signals and control
input signals. The following are signal 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 Comparator Function are as follows.

s Comparison Output Signais:
/BINT - /BINSG, 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.

e Control Output Signals:
JINDEX (analog measurement completed signal), JEOM (End
Of Measure and comparison data valid signal} and JALARM
{(instrument fallure signal).

¢ Control input Signal:

JEXT_TRIG (External 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. Signal Name Description

1 [BiIN1 Sorting judgments.

2 [BIN2 All [BIN__ signal outputs are

3 [BIN3 open collector.

4 [BIN4

5 [BINS

6 [BiNG

7 [BIN7

8 [BINE

9 [BINSG

10 JOUT OF BINS

11 JAUX_BIN

12 JEXT _TRIG External Trigger:

i3 [EXT_TRIG HP 4284A is friggered on the rising edge of a
pulse applied to this pin when the trigger mode is
set to EXT_TRIG. -

14 EXT.DCVZ External DC voltage 2:

15 EXT.DCV2 DC voltage supply pins for DC Isolated inputs (/
EXT_TRIG, /KEY _LOCK) and DC Isolated out-
puts (fALARM, /INDEX, /EOM). Setling of internal
jumpers must be changed when using an internal
voltage supply. .

16 +5V Internal voltage supply (max. 0.5A).

17 +5V Exceeding 0.5A will cause the fuse to biow on

18 +5V the handler interface board, and the internal
voltage will no longer be output {refer to the pink

" page at the front of this manual).

19 JPHI Primary Parameter High Reject:

The measurement value is greater than the high
fimit value of BINt - BIN9. (See Figure 2-1)

20 J/PLO Primary Parameter Low Reject:

The measurement value is less than the low limit
value of BINT - BINS. (See Figure 2-1)
21 J/SREJ Secondary Parameter Reject:
The measurement value is not within the range of
the secondary parameter imit. (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 4284A’s
front panel key funclions are disabled.

26 NC No Connection

27 EXT.DCVA External BC Voltage 1:

28 EXT.DCV1 DC voltage supply pins for DC isolated open
collector outputs, [BINT - /BIN9, JAUX_ BIN,
JOUT_OF_BINS, fPHI, /PLO, [SREJ, JUNBAL.
The setling of internal jumpers must be changad
when using the internal voltage supply.

29 JALARM JALARM is asserted when a POWER FAILURE
OCCurs.

30 JINDEX /iNDEX signal 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 ierminals. The measurement data,
however, is not valid until /EOM is asserted. (See
Figure 2-3).

31 [ECM End Of Measurement:

This signai is asserted when the measurement
data and comparison results are valid. (See
Figure 2-3)

32 COM2 Common for EXT.DCV2

33 COM2

34 COMI1 Common for EXT.DCV1

35 COMA1

36 COMA

o
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Primary
parameter

PH I (OUT_OF BINS)

SREJ

(AUX_BIN)

BIN

BIN

BIN

BIN

BIN

BIN

BIN

BIN

BIN

OGO W[

SREJ

(AUX_BIN)

PLO {OUT_OF BINS)

[V

Secondary parameter

Figure 2-1. /PHI, /PLO, /SREJ Signal's Area Example
( For The Comparator Function }

JEXT.DCV2 {

esv ]f

prec

/UNBAL
/KEY LOCK

N.C
}EXT.DCVE

FALARM
/INDEX
/EOM

}comz

}COM[

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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JEXT_TRIG U : § \_/
/INDEX ] \ .5 / \

Data Previous Data Valid X Data Vald
: a measurement 5 a2 measurement
Measurement M TN AT
Tirming 2
Delay / 3
Time " Ccompari 2 Display
Measurement “CMPANSON -
Time Time
Time Minimum Value Maximum Value
Tt Trigger Puise Width 1us -

T2 Measurement Start

Delay Time - 200 us Display Time ? +200 us

T3 Trigger Wait Time
After [EOM Quiput 0O us —

*  Refer to the HP 4284A Operation Manual.
#  Typical comparison 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. 8.5 ms

Figure 2-3. Timing Diagram
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Signal Line

Used for List Sweep

Comparator

Function 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.

e Comparison Output Signals:

[BINT - /BINS and /OUT_OF BINS indicate INfOUT judg-
ments for each sweep point (refer to Figure 2-4). JAUX_BIN
indicates pass/fail judgment (one or more failed judgments .
of Steps 1 to 10 occurred during a single sweep).

These signals are ocutput when the sweep measurement is
completed.

e Conftrol Output Signals:

" /INDEX (analog measurement compieted signal) and /EOM
{end of measurement signal). The timing when /INDEX and
JEOM are asserted is as follows: (different from that used for
the comparator function).

¢ In the SEQ sweep mode:
JINDEX is asserted when the last step of an analog mea-
surement of a sweep measurement is compieted. JEOM
is asserted when all of the comparison results are valid
after a sweep measurement.

e In the STEP sweep mode:
JINDEX 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 completad.

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 slash) in the signal name means that the signal
is asseried when LOW,

2-6
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Table 2-2. Contact Assignments for List Sweep Comparator Function

Pin No.

signal Name

Description

SCWNDG DN

/BINT
/BIN2
/BIN3
/BIN4
/BINS
/BING
/BIN7
/BING
/BIND
JOUT_OF_BINS

Failed {out of limif) at sweep Point 1
Failed {out of limit) at sweep Point 2
Failed {out of limit) at sweep Point 3
Failed (out of limit) at sweep Point 4
Failed {out of limit) at sweep Point 5
Falled (out of limit) at sweep Point 6
Failed (out of limii} af sweep Point 7
Failed {out of limit) at sweep Point 8
Failed {out of limit) at sweep Point 9
Failed {out of limit} at sweep Point 10

s
wh

JAUX_BIN

[AUX_BIN is asserted when one or more fail judgments
of Steps 1 tc 10 occur in a single sweep.

19 - 21

N.U.

Not Used (Off state, HIGH level)

30

[INDEX

In the SEQ sweep mode:

[INDEX is asserted when an analog measurement of the
last sweep step is completed, and the HP 4284A is ready
for the next DUT to be connected to the UNKNOWN
terminals. The measurement data, however, is not valid
untit /EOM is asseried. (See Figure 2-5.)

In the STEP sweep mode:

[INDEX is asserted when each analog measurement is
complete and the HP 42844 is ready for the next sweep
step. The measurement data, however, is not valid until
JEOM is asserted. (See Figure 2-5.)

31

JEOM

End Of Measurement:

In the SEQ sweep mode: .

JEOM is asserted when the measurement data and com-
parison results are valid after the tast step measurement
is compieted. (See Figure 2-5.)

in the STEP sweep mode:

JEOM is asserted when each step measurement, includ-
ing the comparison times, is completed and the mea-
surement data is valid. The comparison results are valid
after the JEOM signal of the last sweep point is asserted.
{See Figure 2-5.)

12 - 18,
22 . 29,
32 -36

Same as the assignments for the comparator function
(Refer to Table 2-1).
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/BING /BING
/BINS JBINT /BIiNB I fOUT_OF _BINS
} M
T § NN §\ NN
\\\\-." \\\\\
Y NN L N N
Measurement \': : t e \\ :::
: U, N
value \ NN QAN TNNA
\ NSNS a
~
&\ AN
Higher limit Pass area
— \Q\ NN
AN R \\ NN
N NN SN
Lower limit \\\\ RNRNEN S \: NN
\ RN N AN N
NN N\
\\\\\\:‘ NN R k NN A & :\ N
1 2 3 4 5 6 7 8 g 10
Sweep point

Figure 2-4. Signal Area Example
{ For The List Sweep Comparator Function )
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SEQ Sweep Mode:

71

EXT_TRIG U U
/INDEX ] \ Z
A

2 13
¥ -

/

/EOM

Data * Previous Sweep’s Data Vaid

Data Valid
2 sweep //_—_“
Timing
) Comparison and
Settling  Delay 3 Display Time
Time Time Measuremant
Time
STEP Sweep Mode:
12 - T3
T ¥
[EXT_TRIG U U U
NDEX w
EOM z : \ / L
Data  Previous Sweep's Data Vaid X Data Vakd
: a sweep
Measurement : : : : :
Timing

w R R
Sattling Comparison and
Time Del2y 4 Display Time

Time Measurement
Time

NOTE

Setting Time inciuds Correction Data Switching Time. Comparison and Display
Time is approx. 4.5 ms. Refer to Figure 2-3 for information of T1, 72, T3.

Figure 2-5. Timing Diagram
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ELECTRICAL
CHARACTERISTICS

DC Isolated Odtputs
(Opto-coupled)

As mentioned in the previous paragraph, the meaning of some of
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 fist sweep comparator function.

Each DC output (pins 1 through 11, pins 19 through 24, pins 29
through 31) is isolated using an open coliector output optocou-
pler. The output voltage of each lne is set by a pull-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 externally applied voltage (EXT.DCV.1: +5V to 124 V,
EXT.DCV.2: +5 V o +15 V) by setting jumpers (refer to page 2-15,
SETTING UP THE HANDLER INTERFACE BOARD).

The electrical characteristics of the DC isolated outpuls are di-
vided into two types, (See Table 2-3).

Since the power source for the Comparison Output and Conirol
Qutput signals are diiferent, two circuit commons (COM1, COMR)
are made available.

Table 2-3. DC Isolated Output Electrical Characteristics

Voltage Qutput Maximum
Output Signals Rating Current Circuit Common
Low High
Comparison Signals
/BINT - /BING Internal pull-up
JAUX _BIN <05V +5V - 6 mA voltage: HP 4284A
JOUT_OF_BINS +24 V circuit common
[PHI
/PLO External voltage
JUNBAL (EXT.DCV.1): COM1
Control Signals internal pull-up
JINDEX voltage: HF 4284A
JEOM <05V +5V - 5 mA circuit common
JALARM +15 V
External voliage
(EXT.DCV.2): COM2

A simplified diagram of the output signals is shown in Figure 2-6
(Comparison Signais) and Figure 2-7 {Control Signais).

e



HANDLER INTERFACE BOARD HANDLER -‘_r_:?
INTERFACE 5
CONNECTOR =
> >—E0<<| exT.0CV 1 h
> > < raing
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1
]
1
i
i
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> {{| /BINS
3 S 2L CI/OUT_OF.BIN
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!
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!
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i
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> 22| comn
|
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CIRCUIT COMMON

* Factory shipped jumper setting

Figure 2.8, Simplified Diagram of The Comparison Output Signals
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HANDLER INTERFACE BOARD

HANDLER
! NTERFACE
CONNECTOR
e
A, > >— < exT.pCV 2
$T8T S
J4
G ie ¢
I—-q——-"1
Adel
PULL-UP RESISTOR, g J
—— é 3> >—22 q 7aLARM
(ze)
> < /INDEX
{ 31
- > > <{{ /EOM
(76 .
— > > {{JcoMz

] 33
J5 i
i U

CIRCLUIT COMMON

* Factory shipped jumper selting

Figure 2-7. Simplified Diagram of The Conirol Qutput Signals

DC Isolated Input
(Optocoupied)

The elecirical characteristics of the DC isolated input are divided
into two types.

1. [EXT_TRIG

The [EXT_TRIG signal {pins 12 and 13} is connected io the
cathode of the LED in an opltocoupler. The HP 4284A is triggered
on the rising edge of the /EXT_TRIG pulse. The anode of the
LED can be powered from the internal 5V and 12 V supplies, or
by an external voltage source (EXT.DCV2).

NOTE

To limit the trigger current, jumper J6 must be selected
considering the optocoupler anode voltage being used. See
page 2-15, SETTING UP THE HANDLER INTERFACE .
BOARD. ‘ (;
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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 o the internal 5V or 12V supplies,
or can be connected to an exiernal voltage source (EXT.DCV2),
which is connected o pin 15 or 16 on the handler interface
connector,

The OFF state voltage (high level) of the /KEY_LOCK (pin 25) and
JEXT _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.

o]
<]
=
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=
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]
b

HANDLER INTERFACE

CONNECTOR HANDLER INTERFACE BOARD
e - -
+H2V +5V
EXT.OCVZ ] 14 7L % %
e 15 NN N R
JEYLE K2
Jiole
3 .
98 360
ZEXT_TRIG ¢ l At
_TRI {2
: >> 15 J( 1] 1.4
, - T
o
/KEY, LOCKI | 25 s 7-‘?‘3
rdvd A b
hv4
1
* 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
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Table 2-4. Typical Eiecirical Characteristics

Signal Input Voltage Input Current (Low) Circuit Common
Puli-up Voltage

LOwW | HIGH +5V +12V +15Y

Internal Puil-up
Voltage: HP 4284A
circuit common
[EXT_TRIG | <1V |5V~15V [11.1mA | 10.5mA | 13.5mA
‘ External Pult-up
Voltage: COM2

internal Pull-up
Voliage: HP 4284A
circuit cormmon
[KEY_LOCK | €1V [5V~15V | 52mA | 14.5mA | 18.5mA
‘ External Pull-up
Voltage: COM2

IR

SETTING UP

THE HANDLER

INTERFACE Jumpers on the Handler Interface board must be set to select the
BOARD signal outputs {Open collector, Internal voltage outputs, or Exter-

nal voltage outputs). A description of each of the five jumpers (J2
- JB), is given in Table 2-5, and their locations are shown in Figure
2-9. '



Table 2-5. Internal Jumper Settings

Jumper Description Signails
No. | Position
J2  {Upper(N) | DC Isolated outputs are isolated.
Lower | DC Isolated outputs are not isolated. /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 fo JPHI ~ JUNBAL
the /EXT.DCV1(5V~24V).
Center | The open collector outputs are pulled up to
the internal 12V.
Left The open collector outputs are pulied-up to
the internal 5V,
Ja | Right{N) | The open collector outputs are pulled up to
the EXT.DCV2{5V~13V). [INDEX
JEOM
Center | The open collector outputs are pulied up to JALARM
the internal +12V. JEXT_TRIG
- JKEY 1LOCK
Left The open coliector outputs are putlled up o
the internal +5V.
J5 | Upper(N) | DC Isolated outputs are isolated.
Lower | DC Isolated outputs are not isolated.
COM2 is connected to 4284A circuit common.
JB Righf(N) Trigger current limiting resister is 1kQ.
This position should be set when EXT.DCV2 is JEXT_TRIG
between 9V io 15V or J4 is set to the center position.
Center | Trigger current limiting resister is 511Q.
This position should be set when EXT.DCV2 is
between &V to 3V.
feft Trigger current limiting resister is 3164
This position should be set when EXT.DCV2 is
between 5V io 8V or J4 is set to lefi position.

When shipped from the factory, each jumper is set to the (N) position {marked
"N" on the handler interface board).
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NOTE

When the internal SV {pin 16-18} of the handler interface

connector 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.

Procedure

Figure 2-9. Jumper Locations

To set up the jumpers and puli-up resistors, perform the following
steps.

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 1S IN OPERATION AND JUST AFTERIT IS
POWERED DOWN. ALLOW A FEW MINUTES FOR THE
INTERNAL CAPACITORS TO DISCHARGE.
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Front

2. Disconnect the two rear feet which lock the fop cover and
rear panel together,

3. Fully loosen the top cover retaining screws located on the
rear of the top cover.

&
5

4. Slide the top cover towards the rear and [ift it off. The top
shield plate will be visible.

5. Remove the top shield plate to expose the PC boards.
6. Disconnect the flat 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 handier interface board.

mempRe o{uuum-‘ o

T, ] Tele]
EL_'_I___J 7

LI e———

1 { : I ] Rear
1 =]

[ : < z

N
Handler I/F board

Figure 2-10. Handler Interface Board Locations
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8. Use the following flow chart to set the jumpers for the com-
parison output signals.

START

|

The pull-up voitage for the output signals:

{1) Use the internal voltage {2)
(2) Use the exiernal voltage

L 4

Pull-Up Voltage: Pull-Up Resistors:
{1) Use +5V (1) Mount on the handler I/F
(2) Use +12V board

(2) Mount on the handler

{1

2) . (1) (2)

Setting 1 Setting 2 Setling 3 Setting 4
9. Install jumpers according to Table 2-6, {See Figure 2-11).
10. Mount the pull-up resistors for the comparison output sig-
nals when pull-up resistors are called for in Table 2-6.
Table 2-6. Jumper Setting (1)
Setling Jumper Setting Circuit Pull-up Puli-up
Number J2 J3 Common resistor voltage
1 Lower Left 4284A's COM Required Internal+5v
2 Lower | Center 4284A's COM Required Internal+12v
3 Upper(N) | Right(N COM1 - Required EXT.DCV.1
pper(N) | Right{N) ‘ q (5V~24V)
4 Upper(N) - - COM1 Not required -
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NOTE

Use the following equation o determine the vajue of the
pull-up resistors.

Vpiv
R[}(Q}z _..._?i_}_..
3
Where,
vp: Pull-up voltage
R:  Pull-up resistor
The typical pull-up resistor values are:
Pull-Up Voltage Pull-Up Resistor HP Part Number
5V 1.78k02 PN 0757-0278
i2 Vv 3.16kQ PN 0698-3154
24 v 8.25kQ2 PN 0757-0441

Figure 2-11. How to Set Up the Handler Interface Board %))

11. Follow the fiow chart in step 8 to set up the jumpers for the
coniro! output signals.




12. Set the jumpers in accordance to Table 2-7, {See Figure 2-
12).

Table 2-7. Jumper Seftlings (2)

Setting Jumper Sefling Circuit Pult-up Puli-up
Number J4 J5 Common resistor voltage
1 Left Lower 4284A°s COM Required Internal+5V
2 Center | Lower 4284A's COM Required internal+12Vv
3 Right(N) | Upper(N comz Required EXT.DCV.2
ght(N) | Upper(N) q v tav)
4 - Upper{N) COM2 -Not required -
When input signals are used, J4 is set to the Right(N) position, {a pull-up
resistor is not required).
13. Mount the pull-up resistors for the control output signals
when puli-up resistors are called out in Table 2-7.
NOTE
Use the following equation to determine the pull-up resistor
values.
Vpiv]
R o
Q] oY
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 1.78kQ) PN 0757-0278
9V 3.16k0 PN 0757-0279
12 Vv 4.22k0 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 acecerding o 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)

brive Voltage Jumper Setting Circuit
J6 Common
Internal +5V Left 4284A’s circuit common
internal +12V Right(N} 4284A’s circuit common
EXT.DCV.2 (5-6V) Left COM2
EXT.DCV.2 (6-9V) Center COM2
EXT.DCV.2 (8~15V) Right(N) COM2

2-21
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Figure 2-13. How to Set Up the Handler Interface Board (3)

15. Replace the handler interface board, top shield plate, rear

feet, and top cover.
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OPERATION

Setting Procedure
For Comparator
Function

To use the handier interface, after setting up the handler interface
board, setup the limit table for using the comparator function or
the list sweep setup table for using the list sweep comparator
function. Then set the handler interface {o be enable to
outpui/input the signals. The following procedures are for using
the handler interface with the comparator function or the list
sweep comparator function.

The following operation procedures are for using the handier
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 fimit table for bin sorting (refer to the HP 4284A
Operation Manual for details).

3. Use the CURSOR arrow keys fo move the cursor to the
COMP field. The following softkeys will be displayed in the
softkey label area.

e ‘ON’
o ‘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.

6. 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 label area.

e ‘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.

2-23
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Setting procedure
For List Sweep
Comparator

Function The foliowing operation procedures are for using the handier
interface with the list sweep comparator function.

1.

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/low limits
for the list sweep measurement (refer to 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 o the
HANDLER I/F (#201) field. The following softkeys will be
displayed in the softkey label area.

- GON!
e ‘OFF

Press the ‘ON’ softkey. Then the handler interface can be
used to output/input the signals.

Press the DISPLAY FORMAT MENU key. To perform list
sweep measurements, sefect the ‘LIST SWEEP’ softkey.

2-24
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NOTE

The Operation Note for Option 202 Handler Interface, starting
from the next page, was written for use with the HP 4284A. This
Operation Note is also applicable to the HP 4285A without any
changes in description.
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SECTION 1

GENERAL INFORMATION

INTRODUCTION This operation note provides the information necessary o use the
HP 4284A precision LCR 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 elecirically interface the HP 4284A to the following compo-
nent handlers:

Palomar Model M16 Handler
Palomar Model M11 Handler
Q-Corporation RTR2 Handier
Isumeca 83 Handler

EA Model M0O15 Handier

& & & 8 &

The MP 4284A Option 202 is a Handler Interface to output signals,
including a measurement completed signal, and bin sort judg-
ments of the comparator function, or Go/No-Go judgments of the
fist 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 systern controller fo fully automate LCR com-
ponent testing, sorting, and quality control data processing to
increase production efficiency.

SPECIFICATIONS Table 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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Tabte 1-1. Specifications

Qutput signal: Opto-isolated and Open collector with internal pull-up resistor {to +
5 V), or external pull-up resistor and pull-up supply voltage {+ 24 v,
80 mA maximum).
Decision Quiput:
Comparator Function: Bin number

List Sweep Comparator Function:

INJOUT at each sweep point and pass/fail for the
result of sequential comparisons.

EOC: End of conversion A/D output.
BUSY: HP 4284A is busy with conversion or calculation,
Input Signat: Opto-isolated or TTL.

Opto-isolated input is a current input (5 mA to 60 mA).
TTL input is a schmiti-trigger input (hysteresis = 0.8 V) with an
internal 1 K 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 descriptions of the interface
signal lines and their electrical characteristics.

SIGNAL LINE

DEFINITION The handier Interface uses three types of signals, comparison
output, control input and control output. The signal lines for the
Comparator Function and the List Sweep Comparator Function
are defined differently for comparison output and control output
signals. The following defines the the signals when the handler
interface Comparator Function and the List Sweep Comparator
Function are used.

Signal Line Used

for Comparator

Function The signal definitions used for the Comparator Functlion are as
follows.

» Comparison Qutput Signals:

BINT - BIN1TO. See Figure 2-1.
+ Control Input Signak |

START IN ( Triggers the HP 4284A to start a measurement.)
e Control Qutput Signals:

EOC:

An opto-isolated signal cutput by the HP 4284A to tell the
handler when the end of conversion occurs. At the End Of
Conversion the HP 4284A enters the correction, calculation
and comparison phase and the handier is free to position the
next DUT for testing.

BUSY:

An opto-isolated signal output by the HP 4284A telling the
Handier that the HP 4284A is busy performing a measure-
ment, comparison, or calcuiation.

Ny
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NOTE

The assertion ievel of the following signals is selected by the
jumper settings W3 through W13, Refer to SECTION 3 for
jumper setting details.

The contact assignments 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 Functlion

:i“ Signal Name Description
0.
1 Common Isolated Common
2 BINO Bin sorting results Opto-lsolated
3 BIN1 open coltector output
4 BIN2
5 BIN3
6 BiN4
7 BINS
8 BINBG
9 BIN7
10 BINS
11 BINS
12 + 5V QUT +5 V for external use.
13 System Ground Instrument Logic Ground
14 START IN Trigger Input { Signal from Handler )
15 ECC : £nd of Conversion A/D output
16 BIN1O Bin 10 Sorling result (same as BING - 9}
17 +5 V ouiput when jumper W1 is installed
18 BUSY BUSY { conversion, calculation } output
19 - 36 No Connection

2-2
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tor function.

Primary BIN 0
parameter
BIN 1
BIN 2
BIN 3
BIN 4
BIN 10 BIN 5 BIN 10
BIN S
BIN 7
BIN 8
BIN 2
BIN O
e o]
Secondary parameter
Figure 2-1. BINO - BIN10 Limit Map
{ For The Comparator Function }
COMMON 3
19~36
NO CONNECTION
() +5V OUT
(1) SYSTEM GROUND
() START IN i z
() EOC
(1) NC(+5V WHEN W1 JUMPERED) —
(1) BUSY J
Signal information used for
/ the list sweep comparator
' function is different from
\/ that used for the compara-

Figure 2-2. Handler interface Connector Pin Assignments
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) I3
W8/ or Ty ¥
WSHON3 U g U
START i ] '
WB/13 or /—\ {_\
Wo/10/12 :
" I U S N S
EOC wa \ F |
w5 | ' \i /
BUSY. : :
w7 } 5 |
: ;
Data Previous Data Valid :K Data Valid
2 meaé;uremenf : a measiyement
Measurement NN A TN
Timing Delay W&spby&
Time 1 2 Time
Measurement Comparison
Time Time
Time Description Min. Max.
T1 Trigger Pulse Width 5 us or 50 us*® e
T2 Measurement Delay Time 200 us Display Time *+ 200 us
T3 Trigger Wait Time 0s .

after EOC is output

! Refer to the HP 4284A Operation Manual.
Typical comparation time is approximately 1 ms.

Typical display time for each dispiay format is as foliews'.

MEAS DISPLAY page
BIN No.DISPLAY page
BIN COUNT DISPLAY page

Handler Interface Board.

approx. 8 ms
apporx. 5 ms
approx. 0.5 ms

Trigger puise width is selected by instaliing or leaving open jumper W11 on the

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.

« Comparison Output Signals:

BINt - BIN10 indicate IN/OUT 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 signais are output when a sweep measurement is
completed.

¢ Control Quiput Signals:

EQC (analog measurement completed signal) and BUSY
(end of measurement signal). The timing when EOC and
BUSY are asserted is as follows (different from the timing
used for the comparator function).

e In the SEQ sweep mode:
EQC 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,

e in the STEP sweep mode:
EQC is asseried when each step analog measurement of
the sweep measurement is completed, and BUSY is asser-
ted when each step measursment 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
{o for the comparator function). The fiming diagram is shown in
Figure 2-5.

NOTE

The assertion level of the following signals is seiected by the
jumper settings W3 through W13. Refer {o SECTION 3 for
jumper setting details.
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Table 2-2. List Sweep Comparator Function Pin Assignments

Pil  lsignal Name
Na,

Description

2 BINO

Is asserted when one or more fail judgments of Step 1 to
Step 10 occur.

BINT
BIN2
BIN3
BiN4
BINS
BING
BIN7
BINS
BIN9

L0 NO O s ®

Failed (out of Hmit) at sweep Point 1
Failed (out of limit} at sweep Point 2
Failed (out of limit) at sweep Point 3
Faited {out of limit} at sweep Point 4
Failed (out of limif) at sweep Point 5
Failed (out of limit) at sweep Point 6
Failed {out of limit) at sweep Point 7
Failed {out of limit) at sweep Point 8
Failed {out of limil) at sweep Point 9

ECC

-t
[42]

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 io the UNKNOWN ter-
minals. The measurement data, however, is not valid
until the BUSY line is asseried. (See Figure 2.5.)

in the STEP sweep mode:

EOC is asserted when each analog measurement is
complete and the HP 42844 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 BIN1O

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 signa! 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.)

1,
12 - 14
17,

19 - 38

Same assignments as for the comparator function
(refer to Table 2-1).
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7 /BIN3 /BING /BING
/BINZ I [BING IBINSYL sy BING ] JOUT _OF _BINS
1
A

S

JBINT
|
%\ S YA
r NN RS § \Y N NN
\\\\* \\\\-. - NN N
NAN NN SENENER
SN SN SENENER
Measurement \ NN \ R N AN NENRNER
Vah}e \\\\1_. . - \ NSNS ._.'.__‘.._‘ LN
A N \ NN\ e
NAN -
\\\\‘ ] AN \\
S A
Higher fimit \\\\ Pass area
NN
R
: N
\\\‘-_‘-l'-.' NN NN
RN N RNRNEN
Lower limit w NN NN
\ NN NN N
NN \ NN\ NN
mt t :: o &.\ : LN ‘ & .
1 2 3 4 5 & 7 8 9 10
Sweep point

Figure 2-4. Signal Area Example
( For The List Sweep Comparator Function )
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SEQ Sweep Mode: H ;}L: ¥
, WBAZ o Do R
WaHoM3 N N :
START IN U : U :
Wa/B3 or r\ : [_\ f
warore : . :
w3 J \ L] :
EOC W i ’ . 5
w T —
BUSY , :
w o} |-
Data * Previoys Sweep's Data Valid X ' Data Vakd
2 sweep /_’__,_____ﬁ
¥ ameasurement # measurement
Measurement - ; TN AT
Timing Senﬁngﬂ%m&m and
Time Delay Measwemeznt Display Time
Time Time
STEP Sweep Mode: T2 T3

WBH2 or

Wi of R [

W2

START IN

§w:a
océ e U S U S U
%

BUSY
w7

Bata  Previous Sweep's Dato Valid X : Data Velid

D 2 sweep /___

¥ ameasurement: T & measurement |
Meesurement NN TS AT N TN AT
Timing LN N —— .
Sefting . mparison and
Time  Del2Y peocirement  Dispiay Time
Time Time
NOTE

Setiling Time includs Correclion Data Swifching Time. Comparison and Dis-
play Time is approx. 4.5 ms. Refer to Figure 2-3 for information on T1, T2, T3.

Figure 2-5. Timing Diagram for The List Sweep Comparator 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 compietely the
same between the two operations. The following description
applies when using both the comparator function and the list
sweep comparator function.

Opto-isolated Outputs

The outputs from the HP 4284A are Opto-lsolated for added
interfacing fiexibility 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
ievels, otherwise the supply voltage (24 V maximum ), and the
puil-up resistors are located in the handler { the combination of
the pull-up resisior and the pull-up supply voltage used must
resuit in a current through the opto-isolator of less than 80 mA ).
The opto-isalator 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 Voltage Output Level Maximum
Current
Low High
} Binning Signals
; BINO - BIN1O <05V 5-24y* _ 80 mA

Control Signals
EOQC <05V 5~24V°? B0 mA

- BUSY <05V 5~24V 1 80 mA

' Depends on the value of puil-up voltage used. The puli-up voltage on the
handler interface board is +5 V, and up to 24 V can be used from an external
source { from the handler }.
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Figure 2-6. Simplified Binning 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 - 60 mA for proper operation. For TTL
level trigger input signals, install jumper W8 and leave jumper
positions W9 and W10 open,

Table 2-4. Typical Input Electrical Characteristics

input Signal Input Electrical Characteristics
input Cutrent input Voltage
START IN Low High
{Opto-tsolated) 0 - 250 uA 5-860mA~* 20V
_ {input Current= 5 mA)
Input Threshold Voltage Input Current
START IN? Low High Low High
(TTL Level) 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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OPERATION To use the handler interface, setup the comparator function or the
list sweep comparator function, and set the handier interface to
be enable to output/input signals. The followings are procedure
to use the handler interface with the comparator function or the
list sweep comparator function.

Setting Procedure

For Comparator : -

Function The followings are operation procedure to use the handler inter-
face with the 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 ‘LIMIT TABLE’
softkey. The LIMIT TABLE SETUP page is displayed.

5. Setup a limit table for bin sorting (refer to the HP 4284A —~
Operation Manual for detaiis). { :

8. Move the cursor to the COMP field using the CURSOR arrow
key. Then the following sofikeys will be displayed on the
softkey labei area.

e ‘ON’ softkey
e ‘OFF softkey

7. Press the ‘ON’ softkey to enable the comparator function.

8. Press the CATALOG/SYSTEM MENU key, and the ‘SYSTEM
CONFIG® softkey. The SYSTEM CONFIG page is dispiayed.

8. Move the cursor to the HANDLER I/F (#202} field using the
CURSOR arrow key. Then the following softkeys will be
displayed on the softkey label area.

s ‘ON’ softkey
e ‘OFF softkey

0. Press the *ON’ sofikey. Then the handier interface can be
used to output/input the signals.

11, Press the DISPLAY FORMAT MENU key. To perform mea-
surement, select the ‘MEAS DISP’, ‘BIN No.’, or ‘BiN o T
COUNT’ softkey. . ( :



NOTE

/’\ The Comparator function ON/OFF can be set an the BIN No.
£ DISPLAY page.

Setting procedure

For List Sweep

Comparator

Function The following are operation procedures for using handler interface
with the list sweep comparator function.

1. Setup the Handier Interface Board consists of installing
jumpers and pull-up resistors as required for the handier.
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 details).

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.

¢ ‘ON’ softkey
¢ ‘OFF softkey

') 8. Press the ‘ON’ softkey. Then the handier interface can be
. used to output/input the signals.

8. Press the DISPLAY FORMAT MENU key. To perform list
sweep measurements, select the ‘LIST SWEEP® scftkey.
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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. Setling up the handler inter-
face board consists of installing jumpers and pull-up resistors as
reguired.

GENERAL
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 Setlings

Handler EOC |BUSY | STARTIN | +5 GND Note

{standard) w4 W6 W9, 10, 13 Default jumpers installed at
the factory

PALOMAR M16 | W5 W6 W8, 13 Wi, 2 Mount 1.78 KQ puli-up
resistors at locations R101 -
R113 for BIN O - BIN 10,
EOC, and BUSY.

PALOMAR M11 W4 w6 W8, 12 wi, 2 MOUNT 1.78 KQ pull-up

- | resistors at locations R101 -
R113 for BIN 0 - BIN 10,
EOC, and BUSY.

QModel RTR2 | wa | we | we, 10,13 | wi,2

[SUMECA w4 W6 W9, 10, 1
and Wi3

EA Model 015 W4 Weg w9, 10, 12

3-1




Table 3-2. Jumper Definitions

Jumper Definition When installed

w1 +5 V is supplied at pin 17.

we COMMON is connected to the system ground. When +5V from the
handier interface is used, this jumper must be installed.

W3 EQOC is asserted LOW when the measurement is completed and the
HP 4284A is ready for the next DUT.

w4 EQC is asserted HIGH when the measurement is completed and the
HP 4284A is ready for the next DUT.

WS EOC is asserted LOW while the measurement data and comparison re-
sults are invalid.

W6 BUSY is asseried HIGH while the measurement data and comparison
results are invalid.

W7 BUSY is asserted LOW while the measurement data and comparison
results are invalid.

w8 Sets the START IN input to operate at TTL levels. WS and W10 must be
left open.

W9, W10 | Opto-isolates the START IN input, both W8 and W10 must have jumpers

installed and W8 must be left open.

Wi Adds a 0.1 uF capacitor to fiiter out noise on the START IN input.

w12 Sets the HP 4284A to trigger on the falling edge of the START IN input
signal { Opto-lsolator ).
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 raising edge of the START IN input

{ Opto-isolator ).

Sets the HP 42844 1o frigger on -the falling edge of the START IN input
signal { TTL ).

3-2
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| ol General Configuration
'f) Procedure

If you are using one of the handiers listed below perform steps 1
through 6 of the foliowing general configuration procedure, and then
go to page 3-7, CONFIGURATION EXAMPLES for your handler and
instali the pull-up resistors and jumpers as directed. Use the com-
plete procedure to configure the Option 202 Handier interface Board
for a handier that is not listed.

Palomar Model 16
Palomar Mode! M11
Q-Corporation RTR2
Isumeca 83

EA Model M0O15

Figure 3-1 shows the location of the handler interface board in the
HP 4284A, Figure 3-2 shows the locations of the pull-up resistors on
the handier interface board, and Figure 3-3 shows the locations of
the handler interface jumpers,




1. Disconnect the HP 4284A’s power cord and allow enough
time { a few minutes ) for the internal supply filter capacitors
to discharge.

WARNING |

DANGEROUS ENERGY/VOLTAGE EXISTS WHEN 4284A 1S
IN OPERATION AND JUST AFTER IT IS POWERED DOWN.
ALLOW A FEW MINUTES FOR THE iINTERNAL CAPACI-
TORS 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 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 itop shield plate {0 gain access o the PC
boards.

6. Disconnect the flat cable connected to the handler inierface
board which has Brown and Orange extractors, as shown in

Figure 3-1,
=1 @ - ° ]
i, —
T | _uuuf]]" o

C l | telel S 5

Front 1 ! I B Rear

e :
o A\ ]

Handler I/F.board

Figure 3-1. Handler Interface Board Location
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7. If the comparison output signals are TTL levels signals and if
these signals are not pulled up by the handler, determine the
pull-up resistor value ( 1.78 KQ is recommended ) and refer-
ring to Figure 3-2 for the locations of the BIN pull-up resis-
{ors, install the pull-up resistors.

AN

/
5

8. If the conirol outputs { EOC, BUSY ) are to be TTL level
signals and if these signals are not pulled up by the handier,
determine the pull-up resistor value (1.78KQ s
recommended } and referring to Figure 3-2 for the locations
of R112 (EOC) and R113 {BUSY), install the puli-up
resistors.

Figure 3-2. Pull-Up Resistor Locations




9. Refer to Table 3-2 to determine which jumpers to install to
configure the EOC and BUSY oulputs.

10. Use Figure 3-3 to locate the location of the required jumpers
and install the jumpers.

11. Refer to Table 3-2 to determine the jumpers required to
configure the START IN input. '

12. Use Figure 3-3 to find the location of the required jumpers
and install the jumpers.

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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Lo CONFIGURATION

EXAMPLES Setup example information consisting of handler interface board
configuration, timing diagrams, list of signais used, logic levels used,
and other special information pertaining o the handler under discus-
sion will now be given. Setup examples are given for the following
handiers: '

Standard Configuration {default setting)
Palomar Mode! M16

Palomar Model M11

Q-Corporation RTR2

isumeca 83

EA Model MO15

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 \ 7Raisiﬂg Edge \j
_ Trigger

EQC \ / \ /
BUSY —\——/ \ |

>

BiN Data

|

Figure 3-4. Timing for Standard Configuration
(Used with The Comparator Function)

g
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Standard Configuration Procedure:

1. Perform steps 1 through € 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 info the
HP 4284A.

4. Replace the top shield plate, rear feet, and top cover.
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W

Palomar Model M16

START IN

ECC

BUSY

The Palomar M16 timing diagram is shown in Figure 3-6 for
reference.

Palomar model M1i6

Falling Edge \
Trigger

L
L

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 Wg
EQC Install jumper at W5

) Figure 3-7. Palomar M16 Jumper and Pull-Up Resistor Locations

3. All I/O signals are TTL level so you must install all pull-up
resistors to +5 V (install puli.up resistors R101 - R113).
Refer to Figure 3-7 for the puil-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 W1 for +5 v
and at W2 for the COMMON connection ). Refer o Figure
3-7 for the locations of W1 and W2,

5. Install the configured handier interface board into the
HP 42844, < (-

6. Replace the top shield plate, rear feet, and top cover.

3-10



Palomar Model M11 The Palomar M11 timing diagram is shown in Figure 3-8 for
reference.

Palomer model M11

START IN R?}fégifdge; \ / \
BUSY / \ /

Figure 3-8. Palomar M11 {/O Timing
{Used with The Comparator Function;j



Palomar M11 Configuration Procedure:

1.

2.

Perform steps 1 through 6 of the General Configuration
Procedure on page 3-3.

Configure the following interface signals by installing the
jumpers as shown in Figure 3-9.

START IN install jumper at W8 and W12
BUSY Install jumper at W6
EOC Insiall jumper at w4

Figure 3-9. Palomar M11 Jumper and Puli-up Resistor Locations

3.

All 1JO signals are TTL level so you must install all puli-up
resistors to +5V (install pull-up resistors R101 - R113).
Refer to Figure 3-9 for the pull-up resistor locations.

Bring + 5V out through pins 12 and 17 of the handier inter-
face rear panel connector (install a jumper at W1 for +5 v
and at W2 for the COMMON connection ). Refer to Figure
3-9 for the locations of W1 ang W2.

install the configured handler interface board into the
HP 4284A.

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 \ j Raising Edge \ 7‘
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 installing the

3-11.

in Figure

hown

jumpers as s

Install jumper at W8, W10, and W13

install jumper at W8
Install jurmper at W4

START IN
BUSY
ECC

10Ns

Up Resistor Locati

RTR2 Jumper and Puil

-11.

3

Figure

3. Bring +5 V out through pins 12 and 17 of the handier inter-

face rear panel connector (install a jumper at W1 for +5 V

and at W2 for the COMMON connection
3-11 for the jocations of W1 and W2.

). Refer to Figure

4. install the configured handler interface board into the

HP 4284A.

5. Replace the top shieid plate, rear feet, and top cover.
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Isumeca 83

START IN

The isumeca 83 timing diagram is shown in Figure 3-12 for
reference.

Raising Edge
Trigger

w L

Figure 3-12. Isumeca 83 i/O Timing
(Used with The Comparator Function)

315




isumeca 83 Configuration Procedure

1. Perform steps 1 through € of the General Configuration

Procedure on page 3-3.

2. Configure the following interface signals by installing the

3-13.

igure

in F

hown

jumpers as s

Install jumper at W9, W10, W11, and W13

Install jumper at W6
Install jJumper at W4

START IN
BUSY
ECC

Figure 3-13. isumeca 83 Jumper and Pull-Up Resistor Locations

the configured handler interface board into the

3. Install

HP 4284A,

4. Replace the top shield plate, rear feet, and top cover.
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EA Model MO015 The MO15 timing diagram is shown in Figure 3-14 for reference.

START N Falling Edge
Trigger -
BUSY \ /

Figure 3-14. EA MO15 /O Timing
{Used with The Comparator Function)
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EA Model M015 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
jumpers as shown in Figure 3-15.

START IN  install jumper at W9, W10, and W12
BUSY Install jumper at W6
EOQOC instail jumper at W4

Figure 3-15. EA MO15 Jumper and Pull-Up Resistor Locations
3. Instali the configured handier interface board into the

HP 42844,

4, Replace the top shield plate, rear feet, and top cover.

3-18
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NOTE

The Operation Note for Option 301 Scanner Interface, starting
from the next page, was written for use with the HP 4284A. This
Operation Note is also applicable to the HP 4285A by making the
following changes.

Scanner Channel Number 128 = 90

Spot Correction Points 3=7
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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 o the HP 4284A Operation Manual for specific HP 4284A
operating procedures.

L ]

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 LOAD) for up to 3 user defined frequencies
can be stored 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
admittance, residual impedance, and other errors for each chan-
nel from 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 also provided.

pd
prd
Up to 128 sets
L =
,g,
»,% ’?4/4,
%
FREQ 1 R A
P
FREQ 2 | '\O ks
FREQ 3 ,3,/%% .
o %y, K
OPEN SHORT LOAD X, T, /l/<<\ 4
correction correciion correction ’7/1« 4’6‘ <,¥
4{,\(\ (VY
<,

Figure 1-1. Multi Carrection Data Memory Model
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SPECIFICATIONS Table 1-1 and 1-2 list the HP 4284A Option 301 specifications and
supplemental performance characteristics. Other specifications
are the same as those for a standard HP 4284A.

Tahle 1-1. Specifications

Interface Connector: Amphenol 14-pin connector
Maximum Number of Channels; 128

Output signal:

JANDEX: Analog measurement complete (1 bit).
-/EOM: Full measurement complete {1 bit).
Input Signat:
JCHO to fCHT: 8-bit paraliel input signals for selecting the channel.
JCH_VALID: Sign_at valid or invalid for fCHO fo JCH7
EXT_TRIG: External trigger signéi (1 bit).

Multi-Channe! Correction:
The muiti 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.




Table 1-2. Supplemental Performance Characleristics

Electrical Characteristics:

(1)  input Signal Characteristics: Opto-isolated, negative true

Signal Name Input Voltage Rate External Input Current
High Low Pull-up Voltage

CHO to CHY Pull-up <1V 5ici5V 510 20 mA

JCH_VALID Voltage

EXT_TRIG Pull-up S 5t0 15V 6.3 tc 15 mA
Voltage

(2)  Output Signal Characteristics: Opto-isolated, negative true

Signal Name External Pull-Up Voltage Maximum Current

JINDEX, /EOM Max. 15V 8 mA

Measurement Time:

Correction Data Switching Time:

Measurement frequency is equal to FREQ 1*: approx. 3.6 ms
Measurement frequency is equal to FREQ 2%: approx. 4.0 ms
Measurement frequency is equal to FREQ 3 *: approx. 4.8 ms
Measurement frequency is not equal to FREQ 1/2/31

(correction not performed): ' ‘approx. 3.0 ms

When multi-channel correction is performed, correction data
switching times are added to the measurement time.
*: Correction frequency

s '.‘.3;{
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SECTION 2

INTERFACE SIGNAL DEFINITION

INTRCDUCTION 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/OQUTPUT

CONNECTOR The scanner interface 1/O connector, a standard t4-contact
female Amphenol connector, is mounied on the HP 4284A’s rear
panel for interconnection between the HP 4284A and your scan-
ner. The scanner interface 1O signals are divided into three types
as follows.

Channel Selection
Input Signals These signals are used to select the correction data which cor-
responds to the channel number of the scanner.

e /CHO to /CHY Channel Selection { 8-bit binary input )
e /CH_VALID Channel Valid

Control Output
Signais These signals are used to contrel the timing between the

HP 4284A and the scanner.

o [/INDEX Analog measurement complete
s /EOM End of measurerment (measurement data
valid)

Assertion timing for /INDEX and /EOM is different for normal
measurements and sweep measurements.

[Normal MeasurementrTiming}
/INDEX is asserted when an analog measurement is complete and
the HP 4284A is ready for the next DUT to be connected to the

UNKNOWN terminals. /EOM is asserted when the measurement
data and the comparison results are valid. (See Figure 2-2)

2.1




[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 asseried
when the measurement resuits are valid after a sweep mea-
surement is completed. '

+ In the STEP mode:
/INDEX is asserted when each analog measurement of a
sweep measurement is completed, and /EOM is asserted
when each step measurermnent, 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.

e EXT_TRIG External Trigger

NOTE

The / { back slash ) in the signal name means that the signal
is asseried when low.

The scanner interface /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 /CR1
/CH2 /CH3
/CH4 /CH5
/CH6 /CH7
/CH_VALID EXT.TRIG
/ INDEX /EOM
EXT.DCV COMMON

Figure 2-1. Control Assignments
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Table 2-1. Contact Assignments

Pin Na. Signal Name Description

1 JCHO

2 JCH2 Channel Selection Signals ( Input )

3 JCH4

4 JCH6

5 JCH_VALID Channel valid Signal { lhput Signal ). This signal
makes the channel selection signals valid or
invalid.

6 JINDEX? Analog Measurement Complete Signal (Qutput).
{INDEX is asserted when a measurement is com-
pieted and the HP 4284A is ready for the next
DUT to be connected o the UNKNOWN ter-
minals. The measurement data is not valid until
JEOM is asserted.

7 EXT.DCV External DC voltage.

8 JCH1

9 JCH3 Channel Selection Signal {(Input)

10 fCHS5

11 JCHT

12 EXT.TRIG External Trigger Signal (input).

13 JEOM* “End of Measurement Signal (Output). This signal
is asserted when the measurement is compieted
and the measurement data and comparison
results are valid.

14 COMMON Common for EXT.OCV.

* Assertion timing for these signals is different for normal measurements and list
sweep measurements. Refer to Figure 2-3.

!'.\'3
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The scanner system will operate more efficiently when the Input/
output control signals are used as follows.

1

7.

Set the scanner channel CHANNEL 0, the first scanner
channel,

Set the channel selection signals (fCHO to /CH7) and the
channel valid signal {/CH_VALID ) to compensate CHAN-
NEL 0. .

.- 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 0, 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 to be mea-

sured when fINDEX is asserted

After /JEOM 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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T

T2 14 Ta~ .
[EXT_TRIG U D Do

HNDEX

IEOM | 2
CH Ne, CHr\; \"X QH N+ \\)C _
1R
JCH_VALID ﬁ—i\_—__" J

. a measurement a measurement

Measurement /‘M/"‘\
Timing Correction t Display‘t
Data Switching Time
Time Dglay Ccmparisson
Time 2 T
Measurement Ime
Time
Time Description Minimum Maximum

T1 Trigger Pulse Width 1 us —
T2 Measurement Start Display Time *+

Delay Time 200 us 200 us
T3 JCH_VALID Wait Time

After Measurement Start O ns -
T4 Wait Time

After [ECM Output O us --
5 JCH_VALID Puise Width S0 us -

Refer to Table 1-2.

Refer to the HP 4284A Operation Manual.

Typical comparison time is approximately 1 ms.

Typical display time for sach display format is as follows.
MEAS BISPLAY page approx. 8 ms

BIN No.DISPLAY page apporx. 5 ms
BIN COUNT DISPLAY page  approx. 0.5 ms

Figure 2-2. Timing Chart {for Normal Measurements)




SEQ Sweep Mode:

T2 13 ™y

EXT_TRIG

ANDEX

Tig ¢

Y
—
S |

CH No. CH N X CH N+
1CH_VALD \———_/—~——-
) 3 sweep’ :
Measurement a measurement a measurément

Timing

’ i
Settling c ) ;
Time ” Defay oIparison an

2 Display Time
Time  Measurement
Time

STEP Sweep Mode:

T ¥, <—f
IEXT_TRIG L ' Do

ANDEX : y Lo
EOM ﬂ : \ ; L
CH No. D CCH N : X : CH
JCH_VALD L ‘ b f
; T a sweep : .
: a mea:surement . . a measurement
Measurement : : : : - .

K’W"‘*\
Timi
mne Settling* ‘Q/\
Time Comparison and
Delay s Dispiay Time

Time  pmeasurement
Time

NOTE

Setlling 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, 72, T3, T4 and T5.

Figure 2-3. Timing Diagram (for List Sweep Measuréments)
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The scanner system setup for the preceding procedure is shown

in Figure 2-4.
SCANNER
JCHO  JCHY7 CONTROLLER Channel
JCH_VALID Selection
Channel Selector
[
SCANNER / INDEX éi? .
4284A /¥ Control Timing SCANNER
ICONNECTO!
Y,
.ﬂﬂaﬁiiaﬁﬁm1 Trigger Generator

Measurement (Cable

Figure 2.4, Scanner System Example



L
ELECTRICAL

CHARACTERISTICS The electrical characteristics of the 1/O signals are as follows.

Channel Selection
input Signals
( Optocoupled )

External Trigger
Input Signals
{ Optocoupled )

The /CHO to /CH7 and /CH_VALID signals are optocoupled to
isolate 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 fevel)
of each signal depends on the pull-up voltage {EXT.DCV) used.
EXT.DCV can be set from 5V to 15V. The selector switches
must be set according to the vaiue of EXT.DCV used (Refer to
Table 2-2).

The EXT_TRIG signal is optocoupled to dc isolate the input. This
signal is connected 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 puil-up volitage (EXT.DCV) used. EXT.DCV can be
set from 5V to 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
LOW HIGH

;ggi\*/if;7 <1v 5Vio 15V 5 mA to 20 mA

EXT_TRIG <1V SViois vV 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



Control Output o
Signals ( :
{ Optocoupled ) The /INDEX and /EOM signals have optocoupled open collector c

outputs The combination of pull-up resistor and pull-up voltage

must result in a current through the optocoupler of less than

& mA (Refer to Tabie 2-3).

Tabie 2-3. Output Signal Electrical Characteristics

Signal Name External Puli-up Veltage 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
:E 464 b 464 Sole
SCANNER I/F
_ CONNECTOR
1 % 16 éfﬁ\
> > < {| /INDEX
2 *1 ( 15 . |
3
3 14 13 '
> > <} /EOM
13 (o
“1 14
> > < (| CoMMON
e

Figure 2-6. Simplified Diagram of the Qutput Circuits
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SETTING UP
THE SCANNER
INTERFACE BOARD

When you use the rear panel scanner |/C connector, you must set
two switches on the scanner interface board according to the
external dc voltage (EXT_DCV) used. Perform the following
steps.

1. Disconnect the power cable from the HP 4284A and allow
enough time (a few minutes) for the internal capacitors to
discharge.

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 together.

3. Fuily 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 flat cable connecied 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 I/F board

Figure 2-7. Scanner Interface Board Location

7. Remove the scanner interface board.

8. Set switches 8W1 and SW2 according to Table 2-4. The
location switches SW1 and SW2 are shown in Figure 2-8.

9. Replace the scanner interface board, top shield plate, rear
feet, and top cover.

]
1
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SCANNER INTERFACE BROARD

Figure 2-8. SW1 and SW2 Switch Locations




Table 2-4. SW1 and SW2 Settings

EXT_DCV SwW1 SW2
o[ o[ 3
= B
=l s ]
= 3
5to6V =l —
Factory shipped
Setting = —3
- L= =
OFF e ON OFF ON
o5} ] =T
= =
| -—= B
= 7
= 3
3 -
6to8V = 3
= =
OFF w—m—e——= ON OFF == ON
o[ ] o= ]
= &}
B =N
=T 3
=T -
=1 ]
Sto9 Vv =3 —
E] ST
OFF =———= ON OFF e ON
= o[ ]
=1 =
E_] -
= L3
= 3
=3 —3
Stots vV = —
=1 =]
OFF = ON OFF -——ie——= ON

;




SECTION 3

e
7

OPERATION

INTRODUCTION This section provides information necessary for the HP 4284A to
operate using the Option 301 Scanner Inferface.

BASIC

PROCEDURE Figure 3-1 shows a sample procedure to use the scanner inter-
face. Follow this flow chart, referring o the following paragraphs
describe details. ‘

i
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START

Set the measurement conditions.

!

Make the scanner interface valid.

|

Set the correction mode to MULTL

!

Define the correction frequency(ies).

!

Define the reference standard values.

Channel
change

Select the channe! number.

!

Perform an OPEN correction measurements
at FREQ1/FREQ2/FREQ3.

Perform a SHORT correction measurements
at FREQ1/FREQ2/FREQS.

Perform a LOAD correction measurements
al FREQ1/FREQ2/FREQS3.

Channel
change

N

Make the correction function valid.

Select the channel number.

Perform measurements.

A

END-

Figure 3-1, Basic Procedure

3.2

Reference Paragraph

ACTIVATING SCANNER
INTERFACE

CORRECTION MODE
TEST FREQUENCY

AND REFERENCE
VALUE ENTRY

CORRECTION DATA
SELECTION

CORRECTION DATA
MEASUREMENTS

ACTIVATING CORREC-
TION FUNCTION

CORRECTION DATA
SELECTION
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ACTIVATING

SCANNER

INTERFACE Make the scanner interface valid to perform multi channe! correc-
tion, and to input/output signais through the interface connector
on the HP 4284A’s rear panel.

NOTE

To use the multi correction function, this procedure must be
performed, even if the mulli correction function is used
without the interface connector on the rear panet, for exam-
ple in the case of controlling. & 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) field. The following softkeys will be
displayed in the scfikey label area.

Iy tGN.!
o ‘OFF

3. Press the ‘ON’ softkey. The scanner interface is now valid to
output/input signals.




CORRECTION
MODE To use the multi correction function, set the correction mode to

MULTI as follows. g

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 labet area.

» ‘SINGLE’
e ‘MULTP

3. Press the “MULTY softkey to use the mulli channel correc-
fion function.



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.

z""T\".!

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 exampie, to use the standard capacitor which
has reference parallel capacitance and D values, the reference
valiues should be stored with Cp-D function. Also the function of
reference values 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 exampie, if the reference
values are defined as the Cp-D function (eniered with capac-
ftance vaiue and D value), the Z-8 parameter can be mea-
sured with performing the correction.

-
- The following is the setting procedure.
1. Press the MEAS SETUP MENU key, and the ‘CORRECTION’
softkey. The CORRECTION page will be displayed.
2. Move the cursor {o the FUNC field.
3. Use the softkeys to select the function to be used for enter-
j) ing the reference values.

4. Move the cursor to the FREQ1 field.

5. if the FREQ1 is set to OFF, press the ‘ON’ softkey to use the
FREQ1 correction data.

6. Enter the frequency value for the FREQ1T correction.
7. Move the cursor to the REF A field under the FREQ1 field.

8. Enter the reference value of the primary parameter at
FREQT. "

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

- 10. Enter reference value of the secondary parameter at the
‘ FREQ1.

11. If necessary, move the cursor to the FREQ2 field, and repeat
steps 4 to 10 at the second correction frequency.
3-5



12. If necessary, move the cursor to the FREQS3 fieid, 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. So in this case, the

HP 4284A displays the raw measurement value inciuding
additional error due {o the test fixture's residuals.

AT
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
channe! number. To select correction data, the channel number
must be set using the /CHO to /CH7 signals, and the /CH_VALID
signal on the rear panel connector, or the CORRectiomUSE com-
mand via HP-IB.

Channel Selection

Using Interface

Connector The channel number (correction data selection) can be selected
with the channel selection signais (JCHO to /CHY) and the channel
valid signal {CH_VALID). The /CHO 1o /CHT signals are the 8-bit
binary signals. JCHO is the LSB, and /CH7 is the MSB.

For exampie,

JCHO /CH1 jCH2 [CH3 [CH4 [CHS /CH& (CH7 CHANNEL

No.

1 o 0 0 0 0 0 0 1
0 1 0 0 0 0 0 0 2
0 0 1 0 0 0 0 0 4
¢ 0 0 1 0 0 0 0 8
0 0 0 o 1 0 0 0 16
0 0 0 0 0 1 0 0 32
0 0 0 0 0 0 1 0 64
1 1 1 1 1 1 1 o 127

1: LOW

0: HIGH

If /{CH_VALID is set to HIGH when the channel number is set

using the /CHO to /CHY signals, the HP 4284A cannot

acknowledge the channel number, and the HP 4284A will use

the currently specified correction data. &4
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Channel Selection
Using HP-IB

Monitoring Current
Channel

NOTE

in case of the channel number selection using the Interface
connector: when the HP 42844 is triggered, or when the

HP 4284A starts a correction data measurement { for exam-
ple: when the ‘'MEAS OPEN’ softkey is pressed ), the

HP 4284A acknowledges the channel number. So if /CHO to
{CH7 signal and /CH_VALID signal are sent, the HP 4284A
will not set the channel number until it is triggered or until it
starts a correction data measurement.

The channel number used to select the correction data can be set
using the CORRection:USE command via HP-iB. The syntax of
this command is:

CORRection:USE <channel number>
where,
<channel number> : 0 to 127 (integer)

For example, the sample program for the channei number=20 is
as follows.

10 OUTPUT 717;"CORR:METH MULT" I Set the mulii compen.
mode

20 OQUTPUT 717;"CORR:USE 20" ! Set the CH. No to 20

30 END

NOTE

In case of the channel number 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 monifor current channet 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 caorrection data measurements, OPEN,
‘ SHORT and LOAD data measurements at 3 test frequencies, for
each channel.

The following is a sample procedure for performing correction
measurements for a channel. Repeat the following procedure for
each scanner channel to be used.

1. Select the scanner channel.

2. Set the HP 4284A’s channel number equal to that selected
in step 1.

3. Press the MEAS SETUP MENU key, and the ‘*CORRECTION’
softkey. The CORRECTION page will be displayed.

[OPEN Correction]

4. Open the measurement contacts of the selected scanner
channel,

5. Move the cursor to the FREQ1 field, and press the ‘MEAS
OPEN’ softkey to measure OPEN condition at the FREQ1.
Whait for the end of OPEN correction measurement.

6. If necessary, repeat step 5 for the FREQ2 and FREQ3
fields.’

[SHORT Correction]

7. Short the measurement contacits of the selected scanner
channel.

8. Move the cursor to the FREQ1 fieid, and press the ‘MEAS
SHORT’ softkey to measure the SHORT condition at the
FREQ1. Wait for the end of SHORT correction
measurement.

9. if necessary, repeat step 8 for the FREQ2 and FREQ3
fields.,

[LOAD Correction]

10. Connect the standard for the FREQ1 correction to the
measurement coniacis of the selected scanner channel.

11. 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.
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12. If necessary, repeat steps 10 and 11 for the FREQ2 and
P FREQS3 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 channeis.

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 tc 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.

A 5. Move the cursor to the SHORT fieid.

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,

Vo
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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:

CORRection:USE:DATA? <channel number>

Where,

<channel number> : 0 to 127 (integer)

Query response :

<opent A>,<openi B>,<shortl A>,<shorll B>,
<ipad? A>,<loadl B>,<openZ A>,<gpen? B>,
<short2 A>,<short2 B> <load2 A><ioad2 B>,
<opend A>,<opend Bx,<short3 A>,<shori3 B>,
<load3 A>,<load3 B><NL END>

where,
<openif2/3 A>

<gpent/2/3 B>
<short1/2/3 A>
<short1/2/3 B>
<load1/2/3 A>
<load1/2/3 B>

<NLAEND>

Prirnary 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 1/2/8.

Primary parameter measure-
ment data of LOAD cormrection
at FREQ 1/2/3.

Secondary parameter measure-
ment data of LOAD correction
at FREQ 1/2/3.

Terminators {the EOI line is
asserted while the New Line or
ASCIl 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 muiti channel correction mode.

e CORRection:SPOT{1{2]{3:$STATe? query
u= returns ON/OFF condition of FREQ1, FREQRZ or
FREQS correction.

o CORRection:SPOT{1]|2|3):FREQuency? query
m= returns the correction frequency of FREQ1,
FREQZ or FRES,
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¢ CORRection:SPOT({1]2|3):.OAD:STANdard? query
= returns the reference values of the standard for
FREQ1, FREQZ2 or FREQS.

Refer to SECTION 8, COMMAND REFERENCE of the HP 42844
OPERATION MANUAL for details.

The following procedure and sample program are a guide to
reading the correction frequency, reference values for LOAD
correction, and a 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 8000 series 200 or 300

computers }.

10 CPTION BASE 1

2@ DIM Statel{3),Freql{3),Ref_a{3),Ref_b(3),Corr_datal3,&)

30 QUTPUT 717;"CORR:METH MULT"! Set MULTI correciion mode

49 |

bl FOR I=1 T0 3

51 QUTRUT 717:"CORR:SPOT"&VALSE(I }8":STAT7;FREQ?"1Status & freq.queries
78 ENTER 717:S5tatel(l),Freq(I}

20 OUTPUT 717:"CORR:SPOT &UALS(I 8" LOAD:STANT?" | Reference value query
ap ENTER 717:iRef_a(I);Ref_b(I)

108 NEXT I

110 [

120 QUTPUT 717;"CORR:USE:DATA? 18" iCorrection measurement data query
130 ENTER 717:iCorr_datal+)

140 H

iS@ FOR I=1 70 3

168 PRINT "FREQ"BVALE(II®“=";Freq(l);"Hz :";5tatel(l)

17@ PRINT " REF :",Ref_a(Il}),";"iRef_b(I)

188 PRINT " MEARS DATA"

188 PRINT " OQOPEN A:",Corr_data(l,1), B:"jCorr_data(Il,2)

bt 1o PRINT * S&HORT A:",Corr_data{l,2),"B:"iCorr_datal{l,4)

2i0 PRINT * LOAD A:",Corr_data(I,%), " "B:"iCorr_datall,e}

220 - PRINT ‘

238 NEXT I

Z40  END

NOTE

In this example channe! 10 is selected.
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3. RUN the program. The correction data for channel 10 will
be displayed on the computer as follows.

FREGI= 1390 Hz @ |

REF 1969, 4 ;—-1.59117E+6
MEAS DATA

OPEN A: .0898373% B:-9.3B@B8E-C
SHORT A: .Q12764 B: .8@3287428
LOAD A: 2611.29 B:~368i124

FREQZ= 2006 Hz : 1
REF 1989.25 ;-79568¢
MEAS DATA
OCPEN  A: (099834329 B:~-9.16435E-5
SHORT A: 2750754 B: .00345305
LOAD A: BBE3.75 B:-35475%

FREQZ= 5228 Hz : 1

REF ¢ 13,7138 1-70407

MEAS DATA
OPEN A: .29893221 B:-.20@113€75
SHORY A: .Q2448:17 B: .B247512B
LORD A: B17.802 B:-73157.1

NOTE
On the HP 4284A's LCD you can monitor the 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.
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Index

Special characters BEEPER Field, 6-10

*, 5-9 Beeping Condition, 6-10

——, 5-20 B Field

______ , 3-8 (Deviation), 5-22

:, 92 (Deviation Reference), 5-23
(LOAD), 537

A BIAS Field, 5-10

BIAS Subsystem, 9-20
BINARY Format, 8-9
(Data Buffer Memory), 8-18
Examples, 8-38
BIN COUNT DISPLAY Page, 3-11, 4-15
Bin Counter, 416 _
BIN No. DISPLAY Page, 3-11, 4-10
BIN Sorting, 5-46

ABORT 1/0 (IFC}, 8-4

ABORt Subsystem, 9-53

Absolute Tolerance Mode, 5-50

Accessories Available, 1-20

Accessory Control I/F Test, 6-25

Accuracy Calculation, 1-11
Example, 1-15

ADC ERR, 3-8 _
Admittance, 7-3 BUS Trigger mode, 5-16
CALC, 7-7 c

Operating Time, 517
Operation Range, 5-18
Resolution, 5-16
Setting Range, 5-16
Theory of Operation, 5-17
ALC Tield, 5-16
ALC Function, 9-16
AMPLitude Subsystem, 9-16
APERture Subsystem, 9-41
Arbitrary Sweep. See List Sweep

C, 73
Cable Correction
Condition, 6-15
CABLE CORRECTION MENU Field, 6-15
CABLE CORRECTION Page, 3-12, 6-15
Cable Extension, 7-14
CABLE Field, 543
Cable Length Correction , 9-60
Cable Termination, 7-12

ASCI! Format, 87 C Accx}racy, 1-9
(Data Buffer Memory), 8-17 Capacitance, 7-3
Examples, 8-36 Capacitance to Ground, 7-10
Assistance, X : CATALOG Page, 3-12, 6-1
# (Asterisk on LE VEL field), 5-9 EAWELOG/SYSTEI\Q Menu, 6-1
Auto Load function, 4-5 Caution, v
. AUX Field, 5-37 Certification, 1%

Character Data, 9-5
Characteristics Example, 7-22
Characters not Recognized by the Printer, 4-7

AUXiliary Bin, 5-57
Averaging Function, 5-21
Averaging Rate, 9-41

AVG Field, 5-21 CLEAR LOCKOUT, 8-4

. Clear Status Command, g-101
B *CLS Command, 9-101
B, 7-3 Command

Abbreviations, 9-4

ABORt Subsystem, 9-53
AMPLitude Subsystem, 9-16
APERture Subsystem, 9-41
BTAS Subsystem, 9-20

B Accuracy, 1-9

Basic Measurement Procedure, 7-1
Basic Operation, 3-16

Rasic Rules of TMSL, -3
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*CLS, 9-101
COMParator Subsystem, 9-79
CORRection Subsystem, 9-60
CURRent Subsystem, 9-15
DISPlay Subsystem, 9-10
Error , B-1
*ESE, 9-102
FETCh? Subsystem, 0-49
FORKat Subsystem, 9-54
FREQuency Subsystem, 9-13
FUNCtion Subsystem, 9-24
Header, 9-5
IRITiate Subsystem, 3-46
LIST Subsystem, 9-33
¥ass MEMory Subsysiermn, 9-92
MEMory Subsystem, 9-55
*0PC, 9-107
OUTPut Subsystem, $-17
Reference, 9-1, §-9
*RST, 8-109
*SRE, 9-104
STATus Subsystem, 9-96
Structure, 9-2
SYSTem: ERRor? Query, 9-95
*TRG, 3111
TRIGger Subsystem, 9-42
VOLTage Subsystem, 9-14
*WAI, 9-108 '
Command Error (CME) Bit, 8-29
Comment Field, 3-7, 5-13
Comment Input, 8-12
COMMENT Mounitor Area, 6-3 .
Common Commands, 86, 8-100
Comparator, 1-18, 5-53
COMParator Subsystem, 9-78
COMP Field, 4-12, 5-53
Components not Covered by Warranty, 1-1
Conductance, 7-3
CONFIG Field, 6-11
Contact Resistance, 7-11
Contacts, 7-9
CONTRAST Control Knob, 3-4
Control Setting Examples, 8-31
Correction Data Measurement Complete Bit,
8-25, 8-97, 9-99
Correction Functions, 1-17, 5-28, 7-16
Correction Meode, 5-42
CORRECTION Page, 3-11, 5-28
CORRection Subsystem, 9-60
COUNT Function On/Of, 4-16
CSA-BULLETIN-556B, 1-1
CURRent Subsystem, 9-15
CURSOR, 3-16
CURSOR Keys, 3-3
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D

D Accuracy, 1-9
Data Buffer, §-55
Memory, 8-16
Data Output Format, §-54
Data Transfer, 8-7
Examples, 8-36
Rate, 8-19
DC Bias, 5-10, 9-20
Mogitor Accuracy, 1-19
Monitor Accuracy (Option 001), 5-20
Monitor Function, 9-17
Moniter Mode, 5-20
Resolution, 5-10
Setting Range, 5-10
Settling Time, 1-24
Key, 3-3, 5-11
DCL (Device Clear), 8-4
D (Dissipation Factor), 7-3
Default Address, 6-10
Definitions, 9-1
DELAY Field, 5-21
DELETE. See PURGE
DEV A Field, 5-22
(DEV) B Field, 5-22
Deviation
DEV A Field, 5-22
{(DEV) B Field, 5-22
Measurement, 5-22
REF A Field, 5-23
(REF'} B Field, 5-23
Reference, 5-23
DEVICE CLEAR (SDC or DCL), 8-4
Device Dependent Messages, 86
Device-Specific Error |, B-1
Device Specific Error (DDE) Bit, 8-29
Dimensions, 1-22
Display Area Definition, 3-7
(DISPLAY FORMAT ) Menu, 4-1
Display Page, 3-9
Display Page Format Field, 3-7
Display Range, 5-5
DISPlay Subsystem, 9-10
Documentation Map, vi
DUT Characteristics, 7-22

E

Effective Measurement Range, 1-7, 5-5
ENTRY Keys, 3-3
Equivalent Circuit Mode, 7-4
Error
Handling, B-2
Messages, B-1
*ESE Command, 102



«ESR? Query, 9-103 Command. See Command

F ' Exclusive Remedies, x Common Commands, $-2, 9-100
Execution Error, B-1 Connection, &-1

Execution Error (EXE) Bit, 8-29 Connector Signal/Pin, 8-2

External Memory Card, §-92 Errors, B-1

External Trigger Pulse Specification, 5-15 Interconnect Cables, 8-2

EXT TRIGGER Connector, 3-6 Interface Capability, &3
Interface Connector, 3-5

F Status Indicator, 3-3

FETCh? Subsystem, 9-49 Typical Interconnection, 8-3

Fixed Decimal Point Display, 4-6 HP-IB ADDRESS Field, 6-10

FORMat Subsystem, 9-54 : Humidity, 1-21

Four-Terminal Pair Configuration, 7-8
FREQI-7 Fields, 536 ‘

FREQ Field, 5-7 I BIAS, 5-20
FEEQuency Subsystem, 9-13 I BIAS Softkey, 6-11
Front Panel, 3-2 IDLE state, 8-12
FUNC Field *IDK? Query, 9-106
(Limit Table), 5-48 IEC Publication-348 {1978) Safety Class 1, 1-1
(LOAD Correction), 5-40 IEEE
(Measurement), 5-4 488.2 Common Commands, 8-6, $-100
Function 754 Floating Point Format, 8-10
(Limit Table), 5-48 standard 488.1-1987, 8-1
(LOAD Correction), 5-40 standard 488-1978, 8-1
Measurement, 5-4 standard 488.2-1987, 9-2
FUNCtion Subsystem, $-24 IFC, 8-4
7o Furnished Accessories, 1-28, 2-2 Im Field, 5-22
k Fuse Selection, 2-5 Impedance, 7-2
o Parameters, 7-2
G Incoming Inspection, 2-1
G, 7-3 INFINITY, 3-8
G Accuyracy, 1-9, 1-10 Initialize. See Reset
Garding, 7-14 Initial Settings, C-1
General Information, 1-1 INITiate Subsystem, 9-46
Group Execute Trigger (GET), 8-5 Input Line Area, 3-8
GTL, 84 Input Protection, 1-23
D GUARD Terminal, 3-4 Installation, 2-1
i Rack/Handle, 2-3
H INT DC BIAS MONITOR BNC Connector,
HANDLER I/F (#801)/(#202) Field, 6-12 3-5, 5-20
Handler I/F Test, 6-24 ' INTEG Field, 5-12
Header, 9-5 Integration Time, 9-41
Hewlett-Packard Interface Bus (3p-iB), 8-1 Interface Connectors, 3-5
High DC Current Bias System, 6-11 Internal Memory (EEPROM), 6-3
HIGH Field HP-IB Command, 9-92
Primary Parameter, 5-54 Interpolation
Secondary Parameter, 5-56 OPEN Correction, o-31
Sweep Limit, 5-65 - SHORT Correction, 5-34
How To Use This Manual, vii Introduction, 3-1
HP 42841A Bias Current Source, 5-10 -
HP 42842C Bias Current Test Fixture, 5-10 K
" HP-IB ) KEY LOCK Function, 4-9, 4-14, 4-18, 4-24
_' K Addressing, 8-4
B Bus Capability, 8-4
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L Measurement

L, 7-3 Accuracy, 1-6 (’
L Accuracy, 1-9 Basics, 7-1 g
LCD Display Test, 6-24 : Cable Length, 5-43
LCD Panel, 3-2 Cable Termination, 7-12
Key, 3-3 Conta:cts, 7-8
gn Device Setup Query, 9-112 Functions, 1-3, 9-24
LED Display Test, 6-23 Range, 5-5
LEVEL Field, 5-9 Reference Plane, 1-8
Limitation of Warranty, ix Setup Clear, 5-25
Limit Field, 5-65 Measurement Complete Bit, 825, 9-87, $-99
Limit Mode, 5-49 MEASUREMENT state, 8-15
LIMIT TABLE SETUP Page, 3-12, 5-46 Measurement Time, 1-24
Line Frequency, 1-21 Measuring Bit, 8-24, 9-98
LINE Fuse Holder, 3-6 Measuring Correction Data Bit, 8-24, 9-98
LINE Input Receptacle, 3-6 Afedf'a Monitor Area, 6-3
LINE On/Off Switch, 3-2 Media Type, 6-3
Line Voitage, 1-21, 2-5 Sw:ltch, 6-4
LINE VOLTAGE SELECTOR, 3-6 MEDium, 1-24, 5-12
Liquid Crystal Display, 3-2 Memory

Area Definition, 3-7 PURGE, 6-5
LIST Subsystem, 9-33 Memory Cazd, 6-3
LIST SWEEP DISPLAY Page, 3-11, 419 Memory Card R/W Test, 6-22
List Sweep Measurement Complete Bit, 825, MEMORY Card Slot, 3-3

9-97, 9-99 MEMory Subsystem, 9-55

List Sweep Measurement Function, §-33 MENU Keys, 3-2, 3-9

List Sweep Parameler Field, 5-64 Minor. See Secondary
LIST SWEEP SETUP Page, 3-12, 5-61 Mode
LMT Field, 5-65 Correction, 5-42
LOAD Limit, 5-49
Correction, 5-36, 5-38. Sweep, 5-63
Function, 4-4, 4-13, 417, 4-22, 5-24, 5-59, MODE Field, 4-21, 5-42, 5-49, 5-63
567, 6.4 MON Field, 5-20
REF 4 Field, 5-37 MSS (Master Summary) Bit, 8-21
(REF) B Field, 5-37 MULTI Correction Mode, 5-42
Reference, 5-37 Multiple Command Rules, 9-3
LOCAL, 84 N
LOCAL LOCKOUT (LLO), 8-4 .
LONG, 1-24, 5-12 NOM Field, 5-53
LOW Field No. Monitor Area, 6-3

Normal LCR Measurement Mode, 6-12

Primary Parameter, 5-54
Notation Conventions, 9-1

Secondary Parameter, 5-56

Sweep Limit, 5-65 Note, v
*LEN? Query, 9-112 NR1 Format, 9-5
* NR2 Format, 9-6
i NR3 Format, 9-6

Major. See Primary Number of Averages, 5-21
Manual Changes, A-1 : Numeric Data, 9-5
Manual Printing History, iii Numeric Entry, 3-17
Kass MEMory Subsystem, 9-92

MAV (Message Available) Bit, 821 °

MEAS DISPLAY Page, 3-11, 4-1 OFF Softkey, 6-11
Menu, 51 *OPC Command, 9“1@? (
MEAS SETUP Page, 3-11, 5-1 OPEN Correction, 5-31

OPEN Field, 5-31
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OPEN/SHORT/LOAD Correction, §-60
Operating Environment, 1-21, 2-8

Humidity, 1-21

Temperature, 1-21
Operation Complete Command, 9-107
Operation Complete (OPC) Bit, 8-29
Operation Errors, B-1 '
Operation Status Registers Group, 8-23, 9-96
Operation Status Summary Bit, 8-26
Option, 1-18

trigger mode, 5-16
Option 001 DC Bias, 1-19, 5-10

Monitor Accuracy, 5-20

Resolution, 510

Setting Range, 5-10
Option 002 Accessory Control Interface, 5-10
Option 201 Handler Interface, 6-12

- Option 202 Handler Iuterface, 6-12

Option 301 Scanner Interface, 6-13
Option 907 Handle Kit, 2-3
Option 908 Rack Flange Kit, 2-3
Option 909 Rack Flange & Handle Kit, 2-3
OPTion Identification Query, 9-114
*0PT? Query, 9-114
Oscillator

level, 7-7

Level, 5-9

Resolution, 59

Setting Range, 5-9
OUTPut Subsystem, 17
Overview, 3-1

P

Page Setup Clear
LIMIT TABLE SETUP Page, 5-59
LIST SWEEP SETUP Page, 5-68
MEAS SETUP Page, 5-25

Parallel Circuit Mode, 74

Parailel Resistance, 7-3

Parameters, 9-5

Parameters Combinations, 1-3

Parasitic Components, 7-21

Percent Tolerance Mode, 5-50

Polar Form, 7-2

Power Consumption, 1-21

Power Cord Selection, 2-6

Power On (PON) Bit, 829

Power Requirements, 1-21, 2-4

Precision Q Measurement System, 6-12

Preset Correction Frequency Points, 5-31

Primary Parameter, 5-48, 5-53

Print DATA Format, 4-7

.Prim‘, Qut

(BIN COUNT DISPLAY Page), 417
(CATALOG Page), 6-5

(CORRECTION Page), 5-44

(LIMIT TABLE SETUP Page), 5-60

(LIST SWEEP DISPLAY Page), 4-22

(LIST SWEEP SETUP Page), 5-68

(MEAS DISP Page), 4-6

(MEAS SETUP Page), 5-26

(SYSTEM CONFIG Page), 6-14
Program Message Terminators, 3-8
PURGE, 6-5

Q

Q Accuracy, 1-9
Q-Adapter Buffer Test, 6-26
Q ADAPTER Softkey, 6-11
Q (Quality Factor}), 7-3
Query

*ESR7, 9-103

*IDK?, 9-106

*LRK7, 9-112

*0PT7,9-114

*STB?, 9-105

*TST?, 9-110
Query Error , B-1
Query Error (QYE) Bit, 8-29

R
R, 7-2
R Accuracy, 1-9
Rack/Handle Installation, 2-3
RANGE Field, 5-5
Reactance, 7-2
Rear Papel, 3-3
Record
Delete. See Memory, PURGE
Number, 6-3
Status, 6-3
Rectangular Form, 7-2
REF A Field
(Deviation Reference), 5-23
{LOAD), 5-37
{REF)} B Field
(Deviation), 5-23
(LOAD), 5-37
Reference
Plane, 543
Value, 7-20
REMOTE, 8-5
Remote Control, 8-1
Repacking, 2-8
Reset, 5-26
Command, $-109
Resistance, 7-2
Response Message Terminators, 9-8
R;, 7-3
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Accuracy, 1-10
RQS (Request Service) Bit, 8-5, 8-21
R, 7-2

Accuracy, 1-10
*RST Command, 9-109

s
Safety

Summary, iv

Symbols, v
Sample Programs, 8-31
SCANNER I/F (#8501} Field, 6-13
Scanner I/F EEPROM R/W Test, 6-24
Scanner I/F 1/O Test, 6-25
SDC (Selected Device Clear), 8-4
Secondary Parameter, 5-48, 5-53
SELF TEST Page, 3-12, 6-21
Selfitest Query, 9-110
SEQuence Mode, 5-63
Sequential Tolerance Mode, 5-51
Serial Number, 1-1
Serial Polling, 8-5
Series Circuit Mode, 7-4
Service Request Enable Command, $-104
SERVICE REQUEST (SRQ), 85
SET LOCAL, 8-4
Settling Time, 1-23
Shielding, 7-15
SHORT, 1-24, 5-12
SHORT Correction, 5-34
SHORT Field, 5-34
SINGLE Correction Mode, 5-42
S Monitor Area, 6-3
Softkey Area, 3-8
Softkey Label, 3-8

SOFTKEYs, 3-2
Specifications, 1-3
SPOLL, 85

Spot

LOAD Correction, 5-36
OPEN Correction, 5-32
SHORT Correction, 5-34
Spot OPEN/SHORT Correction, 5-37
*SRE Command, $-104
Stability, 1-23
Standard Event Status Enabje Command, 9-102
Standard Event Status Register, 8-27
Standard Event Status Register Summary Bit,
8.91
Standard Operation Status Condition Register,
8.24
Standard Operation Status Even: Enable
Register, 8-26
Standard Operation Status Event Register, 8-25
Status Byte, 820

index-6

Status Indicator, 3-3

STATus Subsystem, 9-96

*STB7? Query, 89-1056

STEP Mode, 5-63

Storage Environment, 2-8

STORE Function, 4-4, 4-13, 4-17, 4-22, 5-24,

5-59, 5-67, 6-4

Contents, 4-4-5

Stray Capacitance, 7-14

String Pata, 9-5

Suceptance, 7-3

Suffix
Multiplier, 9-6
Units, 9-6 .

Summary of Pages, 3-11

Suppliemental Performance Characteristics, 1-23

Swapping Parameter, 5-48

Sweeping Bit, 824, 9-98

Sweep Mode, 5-63

Sweep Points Field, 5-65

SYS MENU Field
(BIN COUNT DISPLAY Page), 4-16
(BIN No. DISPLAY Page), 413
{(CATALOG Page), 6-3
(CORRECTION Page), 5-44
(LIMIT TABLE SETUPF Page), 5-59
(LIST SWEEP DISPLAY Page), 4-21
(LIST SWEEP SETUP Page), 5-67
(MEAS DISPLAY Page), 4-4
(MEAS SETUP Page), 5-24
(SYSTEM CONFIG Page), 6-14

SYSTEM CONFIG Page, 3-12, 6-7

System Configuration Memory, 4-5

SYSTem:ERRoxr? Query, 9-95

Systermn Memory, C-1

Systemn Menu Field, 3-7. See also SYS MENU

Field
Systemn Message Area, 3-8
SYSTEM RESET, 5-26

T

TALK ONLY Field, 6-10
Temperature
Coefficient, 1-23
Range, 1-21
Termination, 7-12
Terminators, 9-8
Test and Measurement Systems Language (TMsL),
8-6
Test Cable Configuration, 7-8
Test Fixtures, 1-20
Test Leads, 1-20
Configuration, 7-§, 7-12
Extension, 7-14
TEST MENU Field, 6-22




;ﬂ\ Test Signal UNKNOWN Terminals, 3-4
' Level, 14, §-9, 7-7 UNLOCK Button, 3-3
Level Monitor, 5-22
Level Monitor Accuracy, 1-5 v
Resclution, 5-9 _ V BIAS, 5-20
Setting Accuracy, 1-4 Vm Field, 5-22
Setting Range, 5-9 VOLTage Subsystem, 9-14
8, 7-2 _
# Accuracy, 1-9 w
TMSL Command. See Command *JAI Command, 9-108
% Tolerance Mode, 5-50 WAITING FOR TRIGGER state, 813
Tolerance Mode, 5-30 Warm-up time, 1-6
Absolute, 5-50 Warning, v
Percent, 5-50 Messages, B-1, B-14
Sequential, §-51 Warranty, ix
*TRG Command, 9-111 , Weight, 1-22
TRIG Field, 515 White Space, 9-7
Trigger Working Standard, 7-20
Command, 9-111
Control, 5-15 : X
Delay Time, 5-21 X, 7-2
Input Voltage/Current, 5-15 X Accuracy, 1-9
Pulse Width, 5-15
System, 8-12 Y
, "TRIGGER, 85 [vl, 7-3
P Key, 3-3 . |Y1 Accuracy, 1-9
. TRIGger Subsystem, 9-42 Y, 7-3
' *#TST? Query, %110
Typeface Conventions, viii Zz
U |2}, 7-2
1Z| Accuracy, 1-9
UL-1244, 1-1 7. 7.9
UEBAL, 3-8

Unit Softkeys, 3-17
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