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Notices

© Agilent Technologies, Inc. 2006-2008

No part of this manual may be reproduced in
any form or by any means (including elec-
tronic storage and retrieval or translation

into a foreign language) without prior agree-

ment and written consent from Agilent
Technologies, Inc. as governed by United
States and international copyright laws.

Manual Part Number
34405-91000

Edition

Fourth Edition. September 15, 2008

Printed in Malaysia

Agilent Technologies, Inc.
3501 Stevens Creek Blvd.
Santa Clara, CA 95052 USA

Software Revision

This guide is valid for the firmware that was
installed in the instrument at the time of
manufacture. However, upgrading the firm-
ware may add or change product features.
For the latest firmware and documentation,
go to the product page at:

www.agilent.com/find/34405A

Warranty

The material contained in this docu-
ment is provided “as is,” and is sub-
ject to being changed, without notice,
in future editions. Further, to the max-
imum extent permitted by applicable
law, Agilent disclaims all warranties,
either express or implied, with regard
to this manual and any information
contained herein, including but not
limited to the implied warranties of
merchantability and fitness for a par-
ticular purpose. Agilent shall not be
liable for errors or for incidental or
consequential damages in connec-
tion with the furnishing, use, or per-
formance of this document or of any
information contained herein. Should
Agilent and the user have a separate
written agreement with warranty
terms covering the material in this
document that conflict with these
terms, the warranty terms in the sep-
arate agreement shall control.

Technology Licenses

The hardware and/or software described in
this document are furnished under a license
and may be used or copied only in accor-
dance with the terms of such license.

Restricted Rights Legend

U.S. Government Restricted Rights. Soft-
ware and technical data rights granted to
the federal government include only those
rights customarily provided to end user cus-
tomers. Agilent provides this customary
commercial license in Software and techni-
cal data pursuant to FAR 12.211 (Technical
Data) and 12.212 (Computer Software) and,
for the Department of Defense, DFARS
252.227-7015 (Technical Data - Commercial
Items) and DFARS 227.7202-3 (Rights in
Commercial Computer Software or Com-
puter Software Documentation).

Safety Notices

A CAUTION notice denotes a haz-
ard. It calls attention to an operat-
ing procedure, practice, or the like
that, if not correctly performed or
adhered to, could result in damage
to the product or loss of important
data. Do not proceed beyond a
CAUTION notice until the indicated
conditions are fully understood and
met.

A WARNING notice denotes a
hazard. It calls attention to an
operating procedure, practice, or
the like that, if not correctly per-
formed or adhered to, could result
in personal injury or death. Do not
proceed beyond a WARNING
notice until the indicated condi-
tions are fully understood and
met.
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Safety Information

Do not defeat power cord safety ground fea-

ture. Plug in to a grounded (earthed) outlet.

Do not use product in any manner not speci-

fied by the manufacturer.

Do not install substitute parts or perform
any unauthorized modification to the prod-
uct. Return the product to an Agilent Tech-
nologies Sales and Service Office for service
and repair to ensure that safety features are
maintained.

Safety Symbols

| Earth Ground

Chassis Ground

Risk of electric shock

Refer to manual for addi-
tional safety information

> B>

CAT Il (300V) IEC Measurement Category Il
Inputs may be connected to
mains (up to 300 VAC) under

Category Il overvoltage condi-

tions.
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Main Power and Test Input Dis-
connect: Unplug instrument from
wall outlet, remove power cord,
and remove all probes from all
terminals before servicing. Only
qualified, service-trained person-
nel should remove the cover from
the instrument.

Line and Current Protection
Fuses: For continued protection
against fire, replace the line fuse
and the current-protection fuse
only with fuses of the specified
type and rating.

IEC Measurement Category Il. The
HI and LO input terminals may he
connected to mains in IEC Cate-
gory ll installations for line volt-
ages up to 300 VAC. To avoid the
danger of electric shock, do not
connect the inputs to mains for
line voltages above 300 VAC. See
"IEC Measurement Category Il
Overvoltage Protection” on the
following page for further infor-
mation.

Protection Limits: To avoid instru-
ment damage and the risk of elec-
tric shock, do not exceed any of
the Protection Limits defined in
the following section.



Protection Limits

The Agilent 34405A Digital Multimeter pro-
vides protection circuitry to prevent damage
to the instrument and to protect against the
danger of electric shock, provided the Pro-
tection Limits are not exceeded. To ensure
safe operation of the instrument, do not
exceed the Protection Limits shown on the
front and rear panel, and defined below:

12A
Fuced va-He b A
HI
12A 1000VDC
D —> ms T50VAC <__/A\

1.25A/500V FH

A CAT Il (300V)

Note: The front-panel terminals are shown
above. The rear-panel terminals are identi-
cal. The Front/Rear switch selects the ter-
minal set to be used. Do not operate this
switch while signals are present on the
front or rear terminals. The current-protec-
tion fuse is on the rear panel.

Input Terminal Protection
Limits

Protection Limits are defined for the input
terminals:

Main Input (Hl and LO) Terminals. The HI
and LO input terminals are used for voltage,
resistance, capacitance, and diode test
measurements. Two Protection Limits are
defined for these terminals:

HI to LO Protection Limit. The Protection
Limit from Hl to LO ("A" in the figure at
left) is 1000 VDC or 750 VAC, which is
also the maximum voltage measurement.
This limit can also be expressed as 1000
Vpk maximum.

LO to Ground Protection Limit. The LO
input terminal can safely "float" a maxi-
mum of 500 Vpk relative to ground. This is
Protection Limit "B" in the figure.

Although not shown on the figure, the Pro-
tection Limit for the HI terminal is a maxi-
mum of 1000 Vpk relative to the ground.
Therefore, the sum of the “float” voltage
and the measured voltage must not exceed
1000 Vpk

Current Input Terminal. The current input
("I") terminal has a Protection Limit of 1.2A
(rms) maximum current flowing from the LO
input terminal. This is Protection Limit "C"

in the figure. Note that the current input ter-

minal will be at approximately the same
voltage as the LO terminal.

Note: The current-protection circuitry
includes a fuse on the front panel. To main-
tain protection, replace this fuse only with a
fuse of the specified type and rating.

12A Current Input Terminal. The 12A cur-
rent input terminal has a Protection Limit of
12A (rms) maximum current flowing from
the LO input terminal. This is Protection
Limit "D" in the figure. Note that the current
input terminal will be at approximately the
same voltage as the LO terminal.

Note: The current-protection circuitry
includes an internal fuse. To maintain pro-
tection, service-trained personnel should

replace this fuse only with a fuse of the
specified type and rating.

IEC Measurement Category Il
Overvoltage Protection

To protect against the danger of electric
shock, the Agilent 34405A Digital Multime-
ter provides overvoltage protection for
line-voltage mains connections meeting
both of the following conditions:

The Hl and LO input terminals are con-
nected to the mains under Measurement
Category Il conditions, defined below, and

The mains are limited to a maximum line
voltage of 300 VAC.

IEC Measurement Category Il includes elec-
trical devices connected to mains at an out-
let on a branch circuit. Such devices include
most small appliances, test equipment, and
other devices that plug into a branch outlet
or socket. The 34405A may be used to make
measurements with the Hl and LO inputs
connected to mains in such devices, or to
the branch outlet itself (up to 300 VAC).
However, the 34405A may not be used with
its Hl and LO inputs connected to mains in
permanently installed electrical devices
such as the main circuit-breaker panel,
sub-panel disconnect boxes, or permanently
wired motors. Such devices and circuits are
subject to overvoltages that may exceed the
protection limits of the 34405A.

Note: Voltages above 300 VAC may be mea-
sured only in circuits that are isolated from
mains. However, transient overvoltages are
also present on circuits that are isolated
from mains. The Agilent 34405A is designed
to safely withstand occasional transient
overvoltages up to 2500 Vpk. Do not use this
equipment to measure circuits where tran-
sient overvoltages could exceed this level.
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Additional Notices

This product complies with the WEEE Direc-

tive (2002/96/EC) marking requirement.
The affixed product label (see below) indi-
cates that you must not discard this electri-
cal/electronic product in domestic
household waste.

Product Category: With reference to the
equipment types in the WEEE directive
Annex 1, this product is classified as a
"Monitoring and Control instrumentation”
product.

Do not dispose in domestic household
waste.

To return unwanted products, contact your
local Agilent office, or see

34405A User’s and Service Guide

www.agilent.com/environment/product
for more information.

The Agilent 34405A is provided with an Agi-
lent 34138A Test Lead Set, described below.

Test Lead Ratings

Test Leads - 1000V, 15A

Fine Tip Probe Attachments - 300V, 3A
Mini Grabber Attachment - 300V, 3A
SMT Grabber Attachments - 300V, 3A
Operation

The Fine Tip, Mini Grabber, and SMT Grab-
ber attachments plug onto the probe end of
the Test Leads.

Maintenance

If any portion of the Test Lead Set is worn or
damaged, do not use. Replace with a new
Agilent 34138A Test Lead Set.

If the Test Lead Set is used in a
manner not specified by Agilent
Technologies, the protection pro-
vided by the Test Lead Set may be
impaired. Also, do not use a dam-
aged or worn Test Lead Set.
Instrument damage or personal
injury may result.



. f : DECLARATION OF CONFORMITY
- Agilent Technologies | s couing to 1SO/EC Guide 22 and CENICENELEC EN 45014 c €

Manufacturer’s Name: Agilent Technologies Microwave Products (M) Sdn. Bhd
Manufacturer’s Address: Bayan Lepas Free Industrial Zone,
11900, Bayan Lepas, Penang, Malaysia

Declares under sole responsibility that the product as originally delivered

Product Name: 5%2 Digital Multi-meter
Model Number: 34405A
Product Options: This declaration covers all options of the above product(s)

complies with the essential requirements of the following applicable European Directives, and
carries the CE marking accordingly:

Low Voltage Directive (73/23/EEC, amended by 93/68/EEC)
EMC Directive (89/336/EEC, amended by 93/68/EEC)

and conforms with the following product standards:

EMC  Standard Limit
IEC 61326-1:1997+A1:1998 / EN 61326-1:1997+A1:1998
CISPR 11:1990 / EN55011:1991 Class A Group 1
IEC 61000-4-2:1995+A1:1998 / EN 61000-4-2:1995 4 kV CD, 8 kV AD
IEC 61000-4-3:1995 / EN 61000-4-3:1995 3 V/m, 80-1000 MHz
IEC 61000-4-4:1995 / EN 61000-4-4:1995 0.5 kV signal lines, 1 kV power
lines
IEC 61000-4-5:1995 / EN 61000-4-5:1995 0.5 kV line-line, 1 kV line-ground
IEC 61000-4-6:1996 / EN 61000-4-6:1996 3V, 0.15-80 MHz
IEC 61000-4-11:1994 / EN 61000-4-11:1994 1 cycle / 100%

Canada: ICES-001:1998
Australia/New Zealand: AS/NZS 2064.1

The product was tested in a typical configuration with Agilent Technologies test systems.

IEC 61010-1:2001 / EN 61010-1:2001
Canada: CSA C22.2 No. 61010-1:2004
USA: UL 61010-1: 2004

Safety

Supplementary Information:

This DoC applies to above-listed products placed on the EU market after:

March 27, 2006 /%7 ffﬁ/

Date Gary Gan
Quality Manager

For further information, please contact your local Agilent Technologies sales office, agent or distributor,
or Agilent Technologies Deutschland GmbH, Herrenberger Strafle 130, D 71034 Bdblingen, Germany.
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Product Regulations

EMC Performance Criteria'
IEC 61326-1:1997+A1:1998 / EN 61326-1:1997+A1:1998

CISPR 11:1990 / EN 55011:1991 — Group 1 Class A
IEC 61000-4-2:1995+A1:1998 / EN 61000-4-2:1995 (ESD 4kV CD, 8kV AD)
IEC 61000-4-3:1995 / EN 61000-4-3:1995 (3V/m, 80% AM)

IEC 61000-4-4:1995 / EN 61000-4-4:1995 (EFT 0.5kV line-line, 1kV line-earth)
IEC 61000-4-5:1995 / EN 61000-4-5:1995 (Surge 0.5kV line-line, 1kV line-earth)
IEC 61000-4-6:1996 / EN 61000-4-6:1996 (3V, 0.15~80 MHz, 80% AM, power
line)

IEC 61000-4-11:1994 / EN 61000-4-11:1994 (Dips 1 cycle, 100%)

Canada: ICES-001:1998

Australia/New Zealand: AS/NZS 2064.1

> > >

Safety IEC 61010-1:2001 / EN 61010-1:2001
Canada: CSA C22.2 No. 61010-1:2004
USA: UL 61010-1: 2004

Additional Information:
The product herewith complies with the essential requirements of the Low Voltage Directive 73/23/EEC and the
EMC Directive 89/336/EEC (including 93/68/EEC) and carries the CE Marking accordingly (European Union).

'Performance Criteria:

A Pass - Normal operation, no effect.

B Pass - Temporary degradation, self recoverable.

C Pass - Temporary degradation, operator intervention required.
D Fail - Not recoverable, component damage.

N/A — Not applicable.

Notes:

Regulatory Information for Canada
ICES/NMB-001:1998

This ISM device complies with Canadian ICES-001.

Cet appareil ISM est confomre a la norme NMB-001 du Canada.

Regulatory Information for Australia/New Zealand
This ISM device complies with Australian/New Zealand AS/NZS 2064.1

& N10149
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Getting Started Tutorial

Introducing the Agilent 34405A Multimeter 14
Checking the Shipping Contents 15

Connecting Power to the Multimeter 15
Adjusting the Handle 16

The Front Panel at a Glance 17

The Rear Panel at a Glance 19

Measuring AC or DC Voltage 22
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Measuring AC (RMS) or DC Current up to 1.2A 23
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Setting the Resolution 28

This chapter contains a quick tutorial showing how to use the

front panel to make measurements.
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1 Getting Started Tutorial

Introducing the Agilent 34405A Multimeter

The multimeter’s key features are:
¢ b5 Vs-digit dual display measurements
¢ Ten measurement functions:

AC voltage

DC voltage

Two- wire resistance

AC current

DC current

Frequency

Continuity

Diode Test

Temperature

Capacitance
¢ Six math functions:

Null

dBm

dB

Min/Max

Limit

Hold
e 4 Y- or 5 V.- digit measurements
¢ Dual display
e USB 2.0, USBTMC- USB488 device class interface
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6  Specifications
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High Voltage Self-Heating Error, 65
Hold, 36
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IMMediate Triggering, 50

Input Connections, 72

Input Terminal Protection Limits, 4
Input Values, 95

Integration TIme, 55

Interval, calibration, 68

Introducing the Agilent 34405A
Multimeter, 14

L

Limit, 35
Line Fuse, 115
Loading Errors, 65

M

Magnetic Loop Noise, 55
Making Measurements, 22
ManRng annunciator, 27
Manual Part Number, 2
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Math Annunciators, 37
Math Operations, 32
Math Operations and the Secondary
Display, 40
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0
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Ohms Gain Verification Test, 80

Operating Specifications, 135
Operating Checklist, 112
Operating Environment, 140
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P

Parts, 126
Performance Verification Tests, 73, 75
Performance Verification Tests
Overview, 73
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Errors In, 62
P-On, 41
Power
Consumption, 140
Dissipation, 57
Supply, 140
Power Line Fuse, 115
Power Line Noise, Rejecting, 55
Power-0On State, 48
Protection Limits, 4

Q

Quick Performance Check, 74
Quick Verification, 73

Rack Mounting, 127

Read the Calibration Count, 108
Reading Error Messages, 42

Rear Panel at a Glance, 19
Recalling a Stored a State, 47
Recommended Test Equipment, 70

34405A User’'s and Service Guide



Remote Operation, 20
Repackaging for Shipment, 114
Replace

Current Input Fuse, 116

Power Line Fuse, 115
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S

Safety
Compliance, 140
Information, 3
Notices, 2
Symbols, 3
SCPI
Commands, 20
Language Version, 20
Secondary Display, 38
Selecting a Range, 27
Selecting the Adjustment Mode, 91
Self -Test, 73
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Software, 50
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U

Unsecure the Instrument from the Front
Panel, 89

Unsecuring the Instrument for
Calibration, 88

USB Interface, 20

Using the Front Panel for Adjustments, 91
Utility Menu, 41

UtitY, 41

v

Valid Gain Adjustment Input Values, 95
Verification Tests, 75
Verification Tests Overview, 73

W

Warm Up Period, Calibration, 71
Warm Up Time, 141

Warranty, 2, 141

Weight, 141

z

Zero
Adjustment, 93
Offset Verification, 75
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