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Certification

Agilent Technologies certifies that this product met its published specifications at the time

of shipment from the factory. Agilent Technologies further certifies that its calibration
measurements are traceable to the United States National Institute of Standards and
Technology, to the extent allowed by the Institution’s calibration facility, or to the calibration
facilities of other International Standards Organization members.

Warranty

This Agilent Technologies 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 General Information of this manual, the warranty shall be for the
specified period. During the warranty period, Agilent Technologies will, at its option, either
repair or replace products that prove to be defective.

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

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

Limitation Of Warranty

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

No other warranty is expressed ov tmplied. Agilent Technologies specifically disclaims the
tmplied warraniies of merchantability and fitness for a particular purpose.



Exclusive Remedies

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

Assistance

Product maintenance agreements and other customer assistance agreements are available for
Agilent Technologies products.

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



Safety Summary

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 Agilent Technologies assumes no lability for the customer’s failure to comply with these
requirvements.

Ground The Instrument

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 In An Explosive Atmosphere

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

Keep Away From Live Circuits

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

DO NOT Service Or Adjust Alone

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

DO NOT Substitute Parts Or Modify Instrument

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

Dangerous Procedure Warnings

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

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

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

CAUTION

NOTE

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.

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.

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.

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

This Note sign denotes important information. It calls attention to a
procedure, practice, condition or the like, which is essential to highlight.
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HOW TO USE THIS MANUAL

This manual consists of Chapter 1 (Performance Tests). Chapter 1 provides the information to
performance test the 4285A.
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4285A Precision LCR Meter Documentation Map

Getting Started Guide

The Getting Started Guide walks you through system setup and initial power-up, shows
how to make basic measurements and explains commonly used features.

Operation Manual

The Operation Manual provides general information, specifications, GPIB programing
information, and in depth reference information.

Maintenance Manual

The Maintenance Manual explains how to verify conformance to published specifications.

Service Manual

The Service Manual explains how to adjust troubleshoot, and repair the instrument.
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CHAPTER 1

PERFORMANCE TESTS
1-1. INTRODUCTION

This chapter provides the test procedures to verify that the HP 4285A meets the specifica-
tions listed in the HP 4285A Operation Manual. All tests can be performed without access-
ing the interior of the instrument. Performance tests are used to perform incoming inspec-
tion and to verify that the HP 4285A is within its performance specifications after trouble-
shooting or adjustment have been performed. If the performance tests indicate that the
HP 4285A is not within specifications, check your test setup, then proceed to Adjustments or
Troubleshooting as required.

NOTE

Allow the HP 4285A to warm up for a minimum of 30 minutes be-
fore starting any of the performance tests.

NOTE

The performance tests are valid only when performed in an ambient
temperature of 23°C £5°C.

1-2. TEST EQUIPMENT

Tables 1-1 and 1-2 list the test equipment required to perform the tests described in this
chapter. Use only calibrated test instruments when performance testing the HP 4285A_ If
the recommended test equipment is not available, equipment with specifications equal to or
surpassing those of the recommended equipment may be used.

NOTE

Components used as standards must be (1) calibrated using an
instrument whose specifications are traceable to the National In-
stitute of Standards and Technology (NIST) or an equivalent stan-
dards group, or (2) calibrated directly by an authorized calibration
organization, such as NIST. The calibration cycle depends on the
stability specification of each component.

NOTE

The HP 4285A Performance Test Program can be used for shorten-
ing the test time and to avoid human error. The HP Part Number for
the program is as follows.

Description HP Part Number
Test Program (5.25 inch floppy disk) 04285-65001
Test Program (3.5 inch floppy disk) 04285-65002
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Table 1-1. Recommended Test Equipment (1 of 2)

Equipment Requirements Recommended Model
Electronic Frequency: 75 kHz to 30 MHz HP 5334B

Counter Accuracy: <<0.01%

RMS Voltmeter Frequency: 75 kHz to 1 MHz HP 3458A

Voltage range: 5 mVrms to 2 Vrms
Accuracy: <<4%

Power Meter Frequency: 1 MHz to 30 MHz HP 436A
Accuracy: <<4%
Power Sensor No substitute HP 8482A
LCR Meter? No substitute HP 4284A
DC Voltmeter * Voltage range: -40 V to 40 V HP 3458A
Accuracy: <<0.1%
Q measurement?® No substitute HP 42851A
Adapter
Computer HP Technical Computer HP 9000 Series 200
Model 226
Standard Capacitor No substitute HP 16380A
OPEN Termination No substitute HP 42090A
SHORT Termination |  No substitute ' HP 42091A
100 Q Resistor* No substitute HP 42102A
20 cm Air Line® No substitute HP 11567A
0 Q Termination ® No substitute 04191-85300
0 S Termination ® No substitute 04191-85302
Step Attenuator? 20 dB is calibrated at 1 MHz with HP 8495A (001, HO4)
uncertainty < 0.025 dB
Fixed Attenuator?® Attenuation: 20 dB at 1 MHz HP 8491A (020)
*: HP 4284A Serial Number 2940J01456 and above is required.
%: Required for Option 001
%: Required for Option 002
4

: 100 Q Resistor HPPN 04285-61001, HP 4285A furnished accessory can be
used.
%: Included in the HP 16342A Calibration Equipment Kit
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Table 1-2. Recommended Test Equipment (2 of 2)

Equipment Requirements Recommended Model
Terminal No substitute HP 16085B

Adapter

1 m Test Leads No substitute HP 16048A

2 m Test Leads No substitute HP 16048D

Interface Box

Adapter

Cabile

Power Splitter

HP-IB Cable
Memory Card

Bias IF Simulator?*
Handler Simulator 2 *
Scanner Simulator *
Simulator Cable?®

DC Power Source* *

No substitute
BNC(f)-BNC(f)
BNC(f)-Dual Banana
BNC(m)-N(f)

BNC(m)-BNC(m), 30 cm
BNC(m)-BNC(m), 61 cm

No substitute

HP-IB cable, 1 m

(HP 4285A furnished accessory)
No substitute

No substitute

No substitute

No substitute

+5V,0.1A

HP PN 04284-65007
HP PN 1250-0080
HP PN 1251-2277
HP PN 1250-1477

HP PN 8120-1838
HP PN 8120-1839

HP PN 04192-61001
HP 10833A

HP PN 04278-89001
HP PN 42841-65001
HP PN 04278-65001
HP PN 04278-65301
HP PN 04278-61635

HP 6214C

S W ON B

: Required for Option 002
: Required for Option 201
: Required for Option 202
: Required for Option 301

1-3. PERFORMANCE TEST RECORD

Record the results of each performance test in the Performance Test Record located at the
end of this chapter. The performance record lists each test, parameters tested, acceptable
tolerance limits, and measurement uncertainties for the recommended test equipment. Keep
a record of past performance test results for comparison purposes to help indicate any
possible areas of developing trouble.
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1-4. INITIAL OPERATING PROCEDURE

Before starting the performance tests, the following procedure must be performed.

[Procedure]

1.

Turn the HP 4285A ON.

NOTE

Steps 2 through 4 must be performed only when the HP 4285A is
equipped with Option 002 Accessory Control Interface.

Press the CATALOG SYSTEM key and the ‘SYSTEM CONFIG’ softkey to
display the SYSTEM CONFIG page.

Move the cursor to the CONFIG field, using the CURSOR arrow keys.
Press the ‘OFF’ softkey to disable the Accessory Control Interface.

Warm-up the HP 4285A for at least 30 minutes to allow its internal circuits to
stabilize. .

1-5. SYSTEM RESET

By using SYSTEM RESET function the HP 4285A can be set up easily for the performance
tests. SYSTEM RESET can be performed using the following procedure.

[Procedure]

1.

2.

Press the MEAS SETUP MENU key to display the MEAS SET UP page.
Move the cursor to the SYS MENU field, using the CURSOR arrow keys.
Press the ‘more 1/2’ softkey to display the ‘SYSTEM RESET’ softkey.
Press the ‘SYSTEM RESET’ softkey.

Press the ‘YES’ softkey to perform a SYSTEM RESET.
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PERFORMANCE TESTS

1-6. TEST FREQUENCY ACCURACY TEST
This test verifies that the HP 4285A test frequency accuracy is within £0.01%. The accuracy

is specified for an ambient temperature range of 28 °C %5 °C.

HP 4285A

o/l oos ooon|f
Bl—=— o220 ;
= ooo

ELECTRONIC COUNTER

o0
ogo Q 0o O O ) 0oooo| o
0ooQ Qooocoo
g Doooo Do goocoQo = —r—T °
© 0oc© @ 0 o 0000? °o ¢
 S— |  So—

BNCim}~BNC(m} Cable, 61 cm

Figure 1-1. Test Frequency Accuracy Test Setup

EQUIPMENT:
Electronic Counter HP 5334B
BNC(m)-to-BNC(m) Cable, 61 cm HP PN 8120-1839
PROCEDURE:

1. Set up the equipment as shown in Figure 1-1.

2. Perform a SYSTEM RESET as described on page 1-4.

3. Move the cursor to the FREQ field.

4. Set the test frequency according to Table 1-3, and confirm that the counter read-

ings are within the test limits given in the table.

Table 1-3. Test Frequency Test limits

Test Frequency Test Limits

100 kHz 99.990 kHz to 100.010 kHz
149 kHz 148.985 kHz to 149.015 kHz

1 MHz 0.99990 MHz to 1.00010 MHz
10 MHz ’ 9.9990 MHz to 10.0010 MHz
16 MHz 15.9984 MHz to 16.0016 MHz
17 MHz 16.9983 MHz to 17.0017 MHz
30 MHz 29.9970 MHz to 30.0030 MHz
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PERFORMANCE TESTS

1-7. TEST SIGNAL LEVEL MONITOR ACCURACY TEST

This test verifies that the HP 4285A test signal level monitor accuracy is within
*[(4+0.2xfm)% of reading + Vm x 0.002].

{fm:test frequency [MHz], Vm: test signal level setting) The accuracy is specified for an
ambient temperature range of 23 °C £5 °C. The test consists of a Low Frequency Test and
a High Frequency Test.

1-7-1. LOW FREQUENCY TEST

MULTIMETER BNC(f)-dual banana HP 4285A
plug Adapter -
o 09000 Q@et— Jom} DDDDDGD
coocooco 28 Seoalo—— % = ggg 5
O cooooe so oeaa(000 = D\:JD === s
———s
0 °§3¢3 ° °
BNCm~-BNC(m)
Cable 61 cm ™~
INTERFACE BOX
DC BIAS TEST SIGNAL
Figure 1-2. Test Signal Level Monitor Accuracy Test Setup
using an Interface Box
HP 4285A
MULTIMETER BNC(f)-dual banana — .
piug Adapter % ooo gggaﬁ
=0 ocooo o Q = [a=) GDD
| I=sssioes ===
ooooca oo ocoeeiO00 _ -
—  BNCimI-BNCIm) Ll 0999 ° ©o
 — |
e et BNC(m)—BNC(m)/U * BNC{m)-BNC{m)
* Direct connection no cable Cable 30 cm o 30 o
' Tee BNCImIfND
Adapter

Figure 1-3. Test Signal Level Monitor Accuracy Test Setup
without an Interface Box
NOTE

The length of the BNC to BNC cables used in this test should be
<61cm.



PERFORMANCE TESTS

EQUIPMENT:
Interface Box HP PN 04284-65007
Multimeter HP 3458A
BNC(m)-BNC(m) Cable, 61 cm HP PN 8120-1839
BNC(f) to dual banana plug Adapter HP PN 1251-2277
PROCEDURE:

1.

10.

Set up the equipment as shown in Figure 1-2.

NOTE

If the Interface Box is not available, use the following cables and adapters
as a substitute. Figure 1-3 shows the test setup without the interface box.

BNC(m)-BNC(m) Cable, 30 cm HP PN 8120-1838 2 ea.
Tee, BNC(m)(f)(f) Adapter HP PN 1250-0781

. Set the multimeter as follows.

e ACV

e Auto

e SETACV SYNC
o NPLC = 100

Perform a SYSTEM RESET as described on page 1-4.

Press the MEAS SETUP MENU key and the ‘CORRECTION’ softkey to display the
CORRECTION page.

Move the cursor to the CABLE field, and press the ‘0 m’ softkey to set the cable
length to O m.

Press the DISPLAY FORMAT MENU key to display the MEAS DISPLAY page.

. Move the cursor to the FREQ field and set the test frequency to 100 kHz.

Record the multimeter reading into Calculation Sheet column [a], and calculate
the test limits according to the calculation sheet.

. Confirm that the Level Monitor reading (Vm) is within the specified test timits.

Perform the test for all settings listed in Table 1-4 by repeating steps 7 to 9 for
each listed setting. ’

1-7



PERFORMANCE TESTS

Table 1-4. Test Signal Level M

onitor Accuracy Test Limit

Test Test Signal Test Limit
Frequency Level
100 kHz 1V M.R. £ 0.042xM.R.
1 MHz 20 mv M.R. ¥ 0.044xM.R.
1 MHz 100 mV M.R. £ 0.044xM.R.
1 MHz 1V M.R. £ 0.044xM.R.
1 MHz 2V M.R. £ 0.044xM.R.

M.R.: Multimeter Reading

1-7-2. HIGH FREQUENCY TEST
HP 4285A

ooo
= | oo

0

0aooa

EDD |amiem | am o]

oooo

Power Meter
2 3

oo 0o 0o

CN

——

o

O o

o

1%

INTERFACE BOX

po@OD

TEST SIGNAL
DC BIAS g\

Power Splitter —

BNCim-N(f} Adapter~”

BNC{m)im) Adapter

_—~Power Sensor

Figure 1-4. Test Signal Level Monitor Accuracy Test Setup
using an Interface Box

HP 4285A
o||=oo GUDD_‘E’J Power Meter
8,5 oo & e I —
DUito] ooooja
L Doo O oo
°9999 ©° o ¢ -® oo
— L
BNC(m)-BNCim} .~
BNC(m)~-BNCim)
b S ﬁ:ble, 30cm " Cable, 30cm
ower Splitter
~{ poo
BNC(m)-Nl{f} Adapter —& / \
Tee BNC(m) {f) {f)
BNC(m) (m) Adapter
Adapter
Power Sensor

Figure 1-5. Test Signal Level Monitor Accuracy Test Setup
without an Interface Box

NOTE

The length o the BNC to BNC cables used in this test should be

<30 cm.
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PERFORMANCE TESTS

EQUIPMENT:
Interface Box HP PN 04284-65007
Power Meter HP 436A
Power Sensor HP 8482A
Power Spilitter HP PN 04192-61001
BNC(m)-BNC(m) Adapter HP PN 1250-0216
BNC(m)-N(f) Adapter HP PN 1250-1477
BNC(m)-BNC(m) Cable, 30 cm HP PN 8120-1838
PROCEDURE:

1. Calibrate the Power Meter for the Power Sensor.

2. Set up the equipment as shown in Figure 1-4.

NOTE

If the Interface Box is not available, use the following cables and adapters
as a substitute. Figure 1-5 shows the test setup without the interface box.

BNC(m)-BNC(m) Cable, 30 cm HP PN 8120-1838 2 ea.
Tee, BNC(m)(f)(f) Adapter HP PN 1250-0781

3. Set the Power Meter to WATT.
4. Perform a SYSTEM RESET as described on page 1-4.
5. Move the cursor to the FREQ field and set the test frequency to 3 MHz.

6. Set the Power Meter CAL FACTOR % dial setting to the Power Sensor’s CAL
FACTOR.

7. Record the Power Meter reading into Calculation Sheet column {a].

8. Calculate the test signal voltage according to the Calculation Sheet, and record it
into column [b]. Figure 1-6 explains the voltage calculation theory.
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PERFORMANCE TESTS

10.

11.

4285A Power Splitter

lVo

Power
Sensor

Vo'

Power Meter

(Vo' M) .
P W= .. Vo'V = /50 ohm} X P W]
50 {ohm)
50 + 50 [ohm]
Vo [V] = ———————— X Vo' = 2 X +/ 50 [ohm] X P [w] P: Power Meter Reading
50 {ohm]

Figure 1-6. Test Signal Voltage Calculation

. Calculate the test limit according to the Calculation Sheet.

Confirm that the Level Monitor reading (Vm) is within the specified test limits.

Perform the test for all settings listed in Table 1-5 by repeating steps 5 to 10 for
each listed setting.

Table 1-5. Test Signal Level Monitor Accuracy Test Limit

Test Test Signal Test Limit
Frequency Level

3 MHz 1V M.V. £ 0.048xM.V.

10 MHz 1V M.V. £ 0.062xM.V.

30 MHz 1V M.V. £ 0.102XM.V.

M.V.: Measured Voltage



PERFORMANCE TESTS

1-8. TEST SIGNAL LEVEL ACCURACY TEST

This test verifies that the HP 4285A test signal level accuracy is within
1[(8+0.4xfm)% of reading + 1 mV]. (fm:test frequency [MHz]) The accuracy is specified for
an ambient temperature range of 23 °C £5 °C.

NOTE
The Test Signal Level Monitor Accuracy Test, described in paragraph 1-7,

must be successfully completed before performing this test, because the
test signal level accuracy is measured by the Test Signal Level Monitor.

HP 4285A
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OPEN Termination

Figure 1.7. Test Signal Level Accuracy Test Setup

EQUIPMENT:

OPEN Termination HP 42090A

PROCEDURE:

1.

2,

Perform a SYSTEM RESET as described on page 1-4.

Press the MEAS SETUP MENU key and the ‘CORRECTION’ softkey to display the
CORRECTION page.

Move the cursor to the CABLE field, and press the ‘0 m’ softkey to set the cable
length to O m.

Press the DISPLAY FORMAT MENU key to display the MEAS DISPLAY page.

. Connect the OPEN Termination to the HP 4285A’s UNKNOWN terminals.

Move the cursor to the FREQ field and set the test frequency to 100 kHz.



PERFORMANCE TESTS

7. Confirm that the Level Monitor reading (Vm) is within the specified test limits
listed in Tabie 1-6.

8. Set the test frequency and the test signal level according to Table 1-6, and con-

firm that the Level Monitor readings are within the specified test limits listed in
Table 1-6.

Table 1-6. Test Signal Level Accuracy Test Limits

Test Test Signal Test Limit

Frequency Level

100 kHz 1V 0919V to 1.081 V
1 MHz 5 mv 3.580 mvV to 6.52 mV
1 MHz 20 mv 17.32 mV to 22.68 mv
1 MHz 100 mV 906 mvV to 1094 mV
1 MHz 1V 0915V to 1085V
1 MHz 2V 1831V to 2169 V
10 MHz 1V 083V to 112V
30 MHz 1V 080V to 1.20 V
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PERFORMANCE TESTS

1-9. IMPEDANCE MEASUREMENT ACCURACY TEST

This test verifies the HP 4285A Impedance Measurement accuracy.

©line /
HP 4284A 20 cm Air Line /0 S
Y| P ——
= oo B
9||==2" coon|o
00000 ° 6 0S
— —d 0 ohm

= B
1 o
I o

ogs==

Terminal Adapter

Standard Capacitor

Figure 1-8. Air Line Calibration Setup

HP 4285A
j ooo DDDGE—J
oo .D
oo
oo 0
00000
 Sao—
Test Leads (1 m, 2 m)
F=P=t=F= -S888

Standard Cépacitor Standard Capacitor

Figure 1-9. Impedance Measurement Accuracy Test Setup
{Low Frequency Test)
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PERFORMANCE TESTS

HP 4285A

— —
coo oooo|?
ooo
oo oo
o | oooo

00600

[ (]

Test Leads (1 m, 2 m}

L

s

20 cm Air Line 20 cm Air Line

i —— | ] I
<
w

!
|

Terminal Adapter Terminal Adapter

Figure 1-10. Impedance Measurement Accuracy Test Setup
(High Frequency Test)

EQUIPMENT:
LCR Meter? HP 4284A
1 pF Standard Capacitor HP 16381A
10 pF Standard Capacitor HP 16382A
100 pF Standard Capacitor HP 16383A HP 16380A
1000 pF Standard Capacitor HP 16384A
OPEN Termination HP 42090A
SHORT Termination HP 42091A
100 Q Resistor 2 . HP 42102A
20 cm Air Line® HP 11567A
Terminal Adapter HP 16085B
0 Q Termination ? HP PN 04191-85300
0 S Termination?® HP PN 04191-85302
Adapter BNC(f) to BNC(f) HP PN 1250-0080 4 ea.
Test Leads (1 m) HP 16048A
Test Leads (2 m) HP 16048D

1. HP 4284A Serial Numbered 2940J01456 and above is required.

2: 100 Q Resistor HP PN 04285-61001, HP 4285A furnished accessory, can be
used as a substitute.

?: Included in the HP 16342A Calibration Equipment Kit
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PERFORMANCE TESTS

PROCEDURE:

NOTE

Air Line Calibration

0 m Low Frequency Test
0 m High Frequency Test
1 m Low Frequency Test
1 m High Frequency Test
2 m Low Frequency Test
2 m High Frequency Test

Air Line Calibration

1.

The Impedance Measurement Accuracy Test consists of the follow-
ing seven blocks.

Steps 1 to 27
Steps 28 to 45
Steps 46 to 61
Steps 62 to 76
Steps 77 to 86
Steps 87 to 101
Steps 102 to 111

Record the 10 pF Standard Capacitor’'s calibration value at 1 MHz into Calcula-
tion Sheet column [a].

Initialize the HP 4284A by performing a SYSTEM RESET. The HP 4285A SYS-
TEM RESET procedure shown on page 1-4 also applies to the HP 4284A.

Press the MEAS SETUP MENU key and the “CORRECTION’ softkey to display the
CORRECTION page.

Set the CORRECTION page as shown in Figure 1-11.

<CORRECTION> gg}ﬁp
OPEN : ON CABLE ] 0m
SHORT:[__ON ) mMopE [ 's'xgqgsgg_:_\_
LOAD Z]L] gthgo T Lot CORREC
XX fion
FREQL :{1.0000 MHz ] ,
reF Ao ] 8:[ XX LIMIT " 1: Field
MEA ADIXKXK | I Br . XXRX ... : TABLE )
FrREG2 :[COFE ] PIUIIIIIIIIT  Monitor
REF A:[_———=- )8 oo ) st
MEA Al | momeem B ot SETUP
FREQ3 :[ OFF
H L o= . .
REF Al —oomo- 1Bl oo | XXXX : Any Setting

FREQ 1: 1.0000 MHz

FREQ 2,3: . OFF

Figure 1-11. Correction Page Setup

5. Connect the OPEN Termination to the HP 4284A’'s UNKNOWN terminals.
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PERFORMANCE TESTS

HP 4285A

HANDLER SIMULATOR

Figure 1-22. Handler Interface Function Test Set Up
12. Press the CATALOG/SYSTEM MENU key.
13. Press the “SELF TEST’ softkey to display the SELF TEST page.
14. Use the CURSOR arrow keys to move the cursor to the TEST MENU field.
15. Press the 4 and the ENTER keys to select the Handler I/F test.
16. Press the ‘TEST START softkey.
17. Confirm that the LEDs on the handler simulator turn ON in accordance with the

HP 4285A’s output signals displayed on the LCD. The LEDs turns ON in the
sequence shown in Figure 1-23.

&

=z

) fas)

1.8, 5

= 1 e}
con- Z852 T O 2bL 2o ddidbzods
I T XX 38%x0 =z T a3 25 ZZZZZZ=Z2Z Z
[CRSNSES <ZWLw =) S aa DODDDODDD DDDD
CO 00 OO0 00 02000 OO0 000000000

el

OFF T

EXT TRIG-: Always ON

Figure 1-23. Handler Interface Function Check
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PERFORMANCE TESTS

18. Press the ‘TEST END’ softkey.

DO NOT EXECUTE ANY SELF TEST EXCEPT FOR THE HANDLER Ii/F TEST OR
THE HP 4285A WILL BECOME INOPERATIVE. THE REMAINING SELF TESTS
ARE FOR SERVICE USE ONLY.

19. Return the jumper settings on the handler interface board to their original
settings.
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PERFORMANCE TESTS

1-16. HANDLER INTERFACE FUNCTION TEST (OPTION 202 ONLY)

Perform this test only when troubleshooting the Option 202 handier interface board.

This test verifies the Option 202 handler interface functions. When this test is performed the
following LEDs WILL NOT turn ON because the signals they represent are not used by the
Option 202 handler interface board.

PHI-, PLO-, SREJ-, UNBAL- and ALARM-

EQUIPMENT:
Handler Simulator HP PN 04278-65001
Cable HP PN 04278-61635
PROCEDURE:

1. Perform steps 1 through 5 described on page 1-34.

2. Disconnect the flat cable from the handler interface board. The handier inter-
face board has ORANGE and BROWN extractors and its location is shown in
Figure 1-20 (page 1-34).

3. Remove the handler interface board.

NOTE

Before performing step 4, make a note of the jumper settings so that you
can return them to there original settings at the end of this test.

4. Set the jumpers on the handler interface board as shown in Figure 1-24.
(Figure 1-24 shows the jumper settings when the board is shipped from the
factory.)
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PERFORMANCE TESTS

OPEN W1, W4, W5, W7, W8, W11, W12
SHORT w2, W3, W6, W9, W10, W13
OPEN (removed) R101 thru R113

Figure 1-24. Jumper Settings

. Replace the handler interface board, top shield board, rear feet, and the top
cover.

. Turn the HP 4285A ON.

. Connect the handler interface connector on the HP 4285A’s rear panel with
the handier simulator as shown in Figure 1-25.

HP 4285A

I” HANDLER SIMULATOR

200

Figure 1-25. Handler Interface Function Test Set up
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PERFORMANCE TESTS

8. Press the CATALOG/SYSTEM MENU key.
9. Press the ‘SELF TEST softkey to display the SELF TEST page.
10. Move the cursor to the TEST MENU field.
11. Press the 4 and ENTER keys to select the Handler I/F test.
12. Press the ‘TEST START’ softkey.
13. Confirm that the LEDs on the handler simulator board turn ON in accordance

with the HP 4285A’s output signals displayed on the LCD. The LEDs shouid turn
ON in the sequence shown in Figure 1-26.

2 =]
4
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370 X =
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253 25
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<N - CLU-s 3 g4 L SLroxrowenq L
T IICX J2x0 Z T ox ZoZZ=ZzZzzz2zzZz2z2Z
80U O <Zuww 5 “Ea DODDD O ODD DD
00O OO0 00 022000 OQ0O0O0OO0OOOCO
e
OFF

EXT TRIG-: Always ON
PHI-, PLO-, SREJ-, UNBAL~-, ALARM-: Always OFF

Figure 1-26. Handler Interface Function Check

14. Press the ‘TEST END’ softkey.

CAUTION

DO NOT EXECUTE ANY SELF TEST EXCEPT FOR THE HANDLER I/F TEST OR
THE HP 4285A WILL BECOME INOPERATIVE. THE REMAINING SELF TESTS

ARE FOR SERVICE USE ONLY.

15. Return the jumper settings on the handler interface board to their original
settings.
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PERFORMANCE TESTS

1-17. SCANNER INTERFACE FUNCTION TEST (OPTION 301 ONLY)
Perform this test only when troubleshooting the Option 301 scanner interface board.

This test verifies the Option 301 scanner interface function.

EQUIPMENT:
Scanner Simulator HP PN 04278-65301
DC Power Supply HP 6214C
Test Leads

PROCEDURE:

1. Perform steps 1 through 5 described on pages 10-26.

2. Disconnect the flat cable from the scanner interface board. The scanner inter-
face board has BLACK and YELLOW extractors and its location is shown in
Figure 1-20 (page 1-34).

3. Remove the scanner interface board.

4. Set SW1 and SW2 on the scanner interface board as shown in Figure 1-27.
Figure 1-27 shows the switches settings when the board is shipped from the
factory.

NOTE

Before performing step 4, make a note of the switch settings so that you
can return them to their same settings at the end of this test.
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Figure 1-27. SW1 and SW2 Settings

5. Replace the scanner interface board and reconnect the flat cabie.

6. Set the DC power supply output voltage to +5 V. Connect TP2(GND) on the bias
interface simulator to ‘-’ terminal of the power supply. Then connect TP1(Vcc)
on the simulator to the ‘+’ terminal of the power supply, refer to Figure 1-28.

NOTE
DC power for the bias interface simulator can be supplied by the
HP 4285A instead of an external DC power supply. For further details, see

paragraph 1-18, SUPPLYING DC POWER TO THE SIMULATOR on page 1-
44.

7. Connect a cable from the scanner simulator to the scanner interface connector
on the HP 4285A’s rear panel as shown in Figure 1-28.

1-42



PERFORMANCE TESTS

SCANNER SIMULATOR . HP 4285A
[e3
SCANNER
DC POWER SUPPLY —o TP2 GND INTERFACE ol ooo coool
o TPt Vce Connector = = ol e B
=8 o000
@ O O S|P oo o
[nom} -
o olt:z .
o 00000 o o
—3

Figure 1-28. Scanner Simulator Connections

8. Turn the HP 4285A ON.
9. Press the CATALOG/SYSTEM MENU key.
10. Press the ‘SELF TEST’ softkey to display the SELF TEST page.
11. Use the CURSOR arrow keys to move the cursor to the TEST MENU field.
12. Press the 6 and ENTER keys to select the Scanner I/F 1/O test.
13. Press the ‘TEST START’ softkey.

14. Confirm that LEDs on the scanner simulator board turn ON in accordance with
the HP 4285A settings displayed in the LCD.

15. Press the ‘TEST END’ softkey.

DO NOT EXECUTE ANY SELF TEST EXCEPT FOR THE ABOVE SELF TESTS OR
THE HP 4285A WILL BECOME INOPERATIVE. THE REMAINING SELF TESTS
ARE FOR SERVICE USE ONLY!

16. Set SW1 and SW2 on the scanner interface board to their original settings before
this test.

17. Replace the top shield plate, rear feet, and top cover.
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PERFORMANCE TESTS

1-18. SUPPLYING DC POWER TO THE SIMULATOR

This paragraph describes the procedure for supplying +5 V DC to the Bias Interface Simula-
tor or the Scanner Simulator from the internal circuits of the HP 4285A interior.

PROCEDURE:

1. Disconnect the power cable from the HP 4285A and allow enough time (a few
minutes), for the internal capacitors to discharge.

DANGEROUS ENERGY/VOLTAGE EXISTS WHEN THE HP 4285A IS IN OPERA-
TION, AND FOR A TIME AFTER IT IS POWERED DOWN. ALLOW A FEW M!-

NUTES FOR THE INTERNAL CAPACITORS TO DISCHARGE.
2. Disconnect the two rear feet which lock the top cover and rear panel together.
3. Fully loosen the top cover retaining screws located on the rear of the top cover.

4. Slide the top cover towards the rear and lift it off. The top shield piate will be
visible.

)

- A7TTP2

—
AY

o

il _— A7TP1

|
i
T

|

Figure 1-29. A7TP1 and A7TP2 Location

5. Connect TP2 {GND) on the A7 digital control board to the TP2 (GND) on the
simulator board. Then connect TP1 on the A7 board to TP1 (5 V or Vcc) on the
simulator board. Figure 1-29 shows the locations of A7TP1 and A7TP2.
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CALCULATION SHEET

TEST SIGNAL LEVEL MONITOR ACCURACY TEST

Low Frequency Test

Test Test Signal Multimeter Minimum Maximum
Frequency Level Reading Limit Limit
[al
ax0.958 ax1.042
100 kHz 1V V] V] V]
ax0.956 ax1.044
1 MHz 20 mv [mV] [mV] [mV]
ax0.956 ax1.044
1 MHz 100 mV [mV] [mv] [mV]
ax0.956 ax1.044
1 MHz 1V Vi Vi Vi
ax0.956 ax1.044
1 MHz 2V V] V] V]
High Frequency Test
Test Power Meter Measured Minimum Maximum
Frequency Reading Voltage Limit Limit
fa] [b}=2x/0.05a
bx0.952 bx1.048
3 MHz _ImW] vl [vi vl
bx0.938 bx1.062
10 MHz [mw] Vi \Z! v1
) bx0.898 bx1.102
30 MHz — [mw] V] [v] v]




IMPEDANCE MEASUREMENT ACCURACY TEST

10 pF Cal. Value 10 pF Meas. Value Air Line Meas. Value Air Line Cal. Value
[a] [b] [c] [cIx[a}/[b]

[PF] [PF] [PF] [PF]

VOLTAGE RATIO MONITOR ACCURACY TEST

Monitor Monitor Measured Value
Reading (Vo) Reading (V20) 20LOG(Vo/Vao)
[mV] [mV] [dB]




PERFORMANCE TEST RECORD

Hewlett-Packard HP 4285A Tested by
Precision LCR Meter Date
Serial No.

TEST SIGNAL FREQUENCY ACCURACY TEST

Test Minimum Measured Maximum Measurement
Frequency Value Uncertainty

100 kHz 99.990 kHz 100.010 kHz 0.0010 kHz

149 kHz 148.985 kHz 149.015 kHz 0.0015 kHz

1 MHz  0.99990 MHz 1.00010 MHz 0.00001 MHz

10 MHz 9.9990 MHz 10.0010 MHz 0.00010 MHz

16 MHz 15.9984 MHz 16.0016 MHz 0.00016 MHz

17 MHz 16.9983 MHz 17.0017 MHz 0.00017 MHz

30 MHz  29.9970 MHz 30.0030 MHz 0.00030 MHz

TEST SIGNAL LEVEL MONITOR ACCURACY TEST

Test Test Signal Minimum Monitor Maximum Measurement
Frequency Level Reading Uncertainty
100 kHz 1 Vrms 0.001 Vrms
1 MHz 20 mVrms 0.21 mVrms
1 MHz 100 mVrms 1.01 mVrms
1 MHz 1 Vrms 0.010 Vrms
1 MHz 2 vrms 0.021 Vrms
3 MHz 1 Vrms 0.010 Vrms
10 MHz 1 Vrms 0.011 Vrms
30 MHz 1 Vrms 0.023 Vrms




TEST SIGNAL LEVEL ACCURACY TEST

- Test Test Signal
Frequency Level
100 kHz 1 Vims
1 MHz 5 mvrms
1 MHz 20 mVims
1 MHz 100 mVrms
1 MHz 1 Vrms
1 MHz 2 Vrms
10 MHz 1 Vrms
30 MHz 1 Vrms
30 MHz 2 Vrms

Measured
Value

Minimum

0919 Vv
3.580
17.32
90.6
0915 V
1.831 V
0.88 V

\

\'

myv

0.80
1.60

IMPEDANCE MEASUREMENT ACCURACY TEST

1 pF STANDARD (0 m)

Test Frequency : 1 MHz

Test Signal Minimum
Level

5 mv C.V. -0.0399 pF
-0.0399

20 mv C.V. -0.0113 pF
-0.0113

100 mV C.v. -0.0037 pF
-0.0037

1V C.V. -0.0027 pF
-0.0027

2V C.V. -0.0022 pF
-0.0022

Maximum

1.081 V
6.420
22.68
109.4
1.085 V
2.169 V
112 Vv
1.20 V
240 Vv

Measurement
Uncertainty
0.042 V
0.210

0.84
4.2
0.042 V
0.084 Vv
0.06 Vv
Vv

Vv

mvVv

0.10
0.20

C.v.: {(Cal. Value at 1 MHz)
Upper Value: Capacitance (Cp)
Lower Value: Dissipation Factor (D)
Measured Maximum Measurement
Value Uncertainty
C.V. +0.0399 pF 0.00025 pF
0.0399 0.0002
C.V. +0.0113 pF 0.00025 pF
0.0113 0.0002
C.vV. +0.0037 pF 0.00025 pF
0.0037 0.0002
C.vV. +0.0027 pF 0.00025 pF
0.0027 0.0002
C.vV. +0.0022 pF 0.00025 pF
0.0022 0.0002




10 pF STANDARD (0 m)

Test Frequency : 1 MHz

Test Signal Minimum
Level
5 mv C.V. -0.068 pF
-0.0068
20 mv C.V. -0.030 pF
-0.0030
100 mv C.V. -0.024 pF
-0.0024
1V C.V. -0.024 pF
-0.0024
2V C.V. -0.021 pF
-0.0021

100 pF STANDARD (0 m)

Test Frequency : 1 MHz

Test Signal Minimum
Level

5 mv C.V. -0.63 pF
-0.0063

20 mv C.V. -0.22 pF
-0.0022

100 mv C.V. -0.15 pF
-0.0015

1V C.V.-0.15 pF
-0.0015

2V C.V. -0.21 pF
-0.0021

C.V.: (Cal. Value at 1 MHz)

Upper Value: Capacitance (Cp) .

Lower Value: Dissipation Factor (D)
Measured Maximum Measurement
Value Uncertainty
C.V. +0.068 pF 0.0025 pF
0.0068 0.0002
C.V. +0.030 pF 0.0025 pF
0.0030 0.0002
C.vV. +0.024 pF 0.0025 pF
0.0024 0.0002
C.V. +0.024 pF 0.0025 pF
0.0024 0.0002
C.V. +0.021 pF 0.0025 pF
0.0021 0.0002
C.V.: (Cal. value at 1 MHz)
Upper Value: Capacitance (Cp)
Lower Value: Dissipation Factor (D)
Measured Maximum Measurement
Value Uncertainty
C.V. +0.63 pF 0.025 pF
C.V. +0.0063 0.0002
C.V. +0.22 pF 0.025 pF
0.0022 0.0002
C.V. +0.15 pF 0.025 pF
0.0015 0.0002
C.V.+0.15 pF 0.025 pF
+0.0015 0.0002
C.V. +0.21 pF 0.025 pF
0.0021 0.0002




1000 pF STANDARD (0 m) CVv.: (Cal. Value at 1 MH2)

Test Frequency : 1 MHz

Upper Value: Capacitance (Cp)
Lower Value: Dissipation Factor (D)

Test Signal Minimum Measured Maximum Measurement

Level Value Uncertainty
5 mv C.v. -3.5 pF C.V. +3.5 pF 0.5 pF
-0.0035 0.0035 0.0002
20 mv C.V.-1.5 pF C.V.+1.5pF 0.5 pF
-0.0015 0.0015 0.0002
100 mv C.V.-1.5pF C.V. +1.5 pF 0.5 pF
-0.0015 0.0015 0.0002
1V C.V.-1.5 pF C.V. +1.5 pF 0.5 pF
-0.0015 0.0015 0.0002
2V C.V.-1.8 pF C.V. +1.8 pF 0.5 pF

-0.0018

0.0018

0.0002



20 cm AIR LINE (0 m)

Test

Frequency

141

1.1

10

10

10

10

20

20

30

30

MHz

MHz

MHz

MHz

MHz

MHz

MHz

MHz

MHz

MHz

MHz

MHz

MHz

MHz

Test Signai

Level

1

20

100

\'

mvV

mv

CV.:

Minimum
C.v. -0.032 pF
-0.0023

C.V.-0.028 pF
-0.0020

C.V. -0.030 pF
-0.0022

C.V.-0.044 pF
-0.0032

C.V. -0.051 pF
-0.0037

C.V. -0.047 pF
-0.0034

C.V. -0.221 pF
.0.0158

C.V.-0.114 pF
-0.0082

C.V.-0.114 pF
-0.0082

C.V.-0.100 pF
-0.0072

C.V. -0.246 pF
0.0176

C.V. -0.281 pF
-0.0201

C.V. -0.536 pF
-0.0383

C.V. -0.509 pF
-0.0364

(Cal. value at 1 MH2)

Upper Value: Capacitance (Cp)
Lower Value: Dissipation Factor (D)

Measured Maximum Measurement
Value Uncertainty

C.V. +0.032 pF 0.0072 pF

0.0023 0.0005
C.V. +0.028 pF  0.0072 pF
0.0020 0.0005
C.V. +0.030 pF 0.0076 pF
0.0022 0.0005
C.V. +0.044 pF 0.0076 pF
0.0032 0.0005
C.V. +0.051 pF 0.011 pF
0.0037 0.0008
C.V. +0.047 pF 0.011 pF
0.0034 0.0008
C.V. +0.221 pF 0.023 pF
0.0158 0.0016
C.V. +0.114 pF 0.023 pF
0.0082 0.0016
C.V. +0.114 pF 0.023 pF
0.0082 0.0016
CV.+0.100 pF 0.023 pF
0.0072 0.0016
C.V. +0.246 pF 0.069 pF
0.0176 0.0049
C.V. +0.281 pF 0.069 pF
0.0201 0.0049
C.V. +0.536 pF 0.15 pF
0.0383 0.0105
C.V. +0.509 pF 0.15 pF
0.0364 0.0105



100 pF STANDARD (1 m) C.Vv.: (Cal. Value at 1 MHz)
. Test Frequency : 1 MHz
Upper Value: Capacitance (Cp)
Lower Value: Dissipation Factor (D)
Test Signal Minimum Measured Maximum Measurement
Level Value Uncertainty
1V C.V. -0.22 pF C.V. +0.22 pF 0.025 pF
-0.0022 C.vV. 0.0022 0.0002
2V C.v. -0.28 pF C.V. +0.28 pF 0.025 pF
-0.0028 0.0028 0.0002
1000 pF STANDARD (1 m) C.V.: (Cal. Value at 1 MHz)
Test Frequency : 1 MHz
Upper Value: Capacitance (Cp)
Lower Value: Dissipation Factor (D)
Test Signal Minimum Measured Maximum Measurement
Level Value Uncertainty
1V C.V.-21 pF C.V. +2.1 pF 0.5 pF
-0.0021 0.0021 0.0002
2V C.V.-2.5pF C.V. +2.5 pF 0.5 pF
-0.0025 0.0025 0.0002
20 cm AIR LINE (1 m) C.V.: (Cal. Value at 1 MHz)
Upper Value: Capacitance (Cp)
Lower Value: Dissipation Factor (D)
Test Test Signal Minimum Measured Maximum Measurement
Frequency Level Value Uncertainty
10 MHz 1V C.V. -0.208 pF C.v. +0.208 pF 0.023 pF
-0.0149 0.0149 0.0016
10 MHz 2V C.V.-0.194 pF C.V. +0.194 pF 0.023 pF
-0.0139 0.0139 0.0016
30 MHz 1V C.v. -0.816 pF C.V. +0.816 pF 0.15 pF
-0.0583 0.0583 0.0105
30 MHz 2V C.v. -0.789 pF C.V. +0.789 pF 0.15 pF
-0.0564 0.0564 0.0105



100 pF STANDARD (2 m) C.V.: {Cal. Value at 1 MHz)
Test Frequency : 1 MHz
Upper Value: Capacitance (Cp)
Lower Value: Dissipation Factor (D)
Test Signal Minimum Measured Maximum Measurement
Level Value Uncertainty
1V C.V. -0.22 pF C.V. +0.22 pF 0.025 pF
-0.0022 0.0022 0.0002
2V C.V.-0.28 pF C.V. +0.28 pF 0.025 pF
-0.0028 0.0028 0.0002
1000 pF STANDARD (2 m) C.V.: (Cal. value at 1 MHz)
Test Frequency : 1 MHz
Upper Value: Capacitance (Cp)
Lower Value: Dissipation Factor (D)
Test Signal Minimum Measured Maximum Measurement
Level Value Uncertainty
1V C.V.-21 pF C.V. +2.1 pF 0.5 pF
-0.0021 0.0021 0.0002
2V C.V.-25 pF C.V. +2.5 pF 0.5 pF
-0.0025 0.0025 0.0002
20 cm AIR LINE (2 m) C.Vv.: (Cal. value at 1 MHz)
Upper Value: Capacitance (Cp)
Lower Value: Dissipation Factor (D)
Test Test Signal Minimum Measured Maximum Measurement
Frequency Level Value Uncertainty
10 MHz 1V C.V. -0.208 pF C.V. +0.208 pF 0.023 pF
-0.0149 0.0149 0.0016
10 MHz 2V C.V. -0.194 pF C.V. +0.194 pF 0.023 pF
-0.0139 0.0139 0.0016
30 MHz 1V C.V.-0.816 pF C.V. +0.816 pF 0.15 pF
-0.0583 0.0583 0.0105
30 MHz 2V C.V. -0.789 pF C.V. +0.789 pF 0.15 pF
-0.0564 0.0564 0.0105



STORE AND LOAD FUNCTION TEST

PASS [ ] FAIL [ ]

HP-IB INTERFACE TEST

PASS [ ] FAIL [ ]

DC BIAS LEVEL ACCURACY TEST (OPTION 00t ONLY)

Bias Voltage Minimum
ov -0.0010 Vv
0.1V 0.0989 Vv
\Y 1.9970 V

Vv 5.9920 V

14 V 13.981 V
30V 29.960 V
40 Vv 39.950 V
0.1 V -0.1011 Vv
2V -2.0030 V
6V -6.0080 V
-14 V -14.012 V
-30 V -30.040 V
-40 V -40.050 V

Measured
Value

Maximum

0.0010
0.1011
2.0030
6.0080
14.019
30.040
40.050
-0.0989
-1.9970
-5.9920
-13.988
-29.960
-39.950

< < € € € € € € < < € < <

Measurement
Uncertainty
0.001 mv
0.011 mv
0.022 mv
0.062 mv
0.198 mVv
0.390 mv
0.510 mVv
0.011 mv
0.022 mV
0.062 mv
0.198 mv
0.390 mv
0.510 mv



VOLTAGE RATIO MONITOR ACCURACY TEST (OPTION 002 ONLY)

C.V. (Step Attenuator 20 dB Cal.Value at 1 MHz): [dB]
Minimum Measured Maximum Measurement
Value Uncertainty
C.v.-0.086 dB C.v.+0.086 dB 0.022 [dB]

ACCESSORY CONTROL INTERFACE FUNCTION TEST (OPTION 002 ONLY)

PASS [ ] FAIL [ ]






APPENDIX A

MANUAL CHANGES

" A-1.INTRODUCTION

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 informa-
tion in this manual applies directly to HP 4285A Precision LCR Meters whose serial number
prefix is listed on the title page of this manual.

A-2. MANUAL CHANGES

To adapt this manual to your HP 4285A, refer to Tables A and B, and make all of the
manual changes listed opposite your instrument’s serial number and ROM-based firm-
ware’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, it
may be documented in a yellow MANUAL CHANGES supplement.

Refer to the description of the «IDN? command in CHAPTER 9, COMMAND REFERENCE,
OPERATION MANUAL for confirmation of the ROM-based firmware’s version.
Table A. 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 B. Manual Changes by Firmware’s Version
Version Make Manual Changes

There are no earlier versions than the printing date of
this manual.



NOTES



REGIONAL SALES AND SUPPORT OFFICES

For more information about Agilent Technologies test and measurement products, applications, services,
and for a current sales office listing, visit our web site: http://www.agilent.com/find/tmdir. You can also
contact one of the following centers and ask for a test and measurement sales representative.

11/29/99

United States: 347 Burwood Highway

Agilent Technologies Forest Hill, Victoria 3131

Test and Measurement Call Center (tel) 1-800 629 485 (Australia)
P.O.Box 4026 (fax) (61 3) 9272 0749
Englewood, CO 80155-4026 (tel) 0 800 738 378 (New Zealand)
(tel) 1 800 452 4844 (fax) (64 4) 802 6881

Canada: Asia Pacific:

Agilent Technologies Canada Inc. Agilent Technologies

5150 Spectrum Way 24/F, Cityplaza One, 1111 King’s Road,
Mississauga, Ontario Taikoo Shing, Hong Kong

LAW 5G1 (tel) (852)-3197-7777

(tel) 1 877 894 4414 (fax) (852)-2506-9284

Europe:

Agilent Technologies

Test & Measurement

European Marketing Organization
P.O.Box 999

1180 AZ Amstelveen

The Netherlands

(tel) (31 20) 547 9999

Japan:

Agilent Technologies Japan Ltd.
Call Center

9-1, Takakura-Cho, Hachioji-Shi,
Tokyo 192-8510, Japan

(tel) (81) 426 56 7832

(fax) (81) 426 56 7840

Latin America:

Agilent Technologies

Latin American Region Headquarters
5200 Blue Lagoon Drive, Suite #950
Miami, Florida 33126

U.S.A.

(tel) (305) 267 4245

(fax) (305) 267 4286

Australia/New Zealand:
Agilent Technologies Australia Pty Ltd







	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

