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This chapter prepares the U3401A digital multimeter for use and contains brief description
of the digital multimeter front panel, display, keypad, terminal and rear panel.
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Getting Started

Introduction the Agilent U3401A Dual Display Multimeter

The key features of the U3401A dual display multimeter are:
e 4 1/2-digit dual display measurement
¢ Ten Measurement functions:

AC voltage

DC voltage

AC current

DC current

AC + DC voltage

AC + DC current

Resistance

Frequency

Continuity test

Diode test
¢ Six Math operations:

dBm

MINMAX

Hold

Relative (REL)

Compare (COMP)

Percentage (%)

¢ 50,000 count dual display.

e AC and DC current measurements to 10 A.

¢ Resistance measurement up to 50 MQ, 10 mg resolution.

¢ Frequency measurement up to 500 kHz with 0.01 Hz resolution.

¢ Measurement of dBm with variable reference impedance from 2 Q to
8000 Q.
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Getting Started 1

Initial Inspection

1 Inspect the shipping container for damage. Signs of damage may include
a dented or torn shipping container or cushioning material that shows
signs of unusual stress or compacting.

2 Carefully remove the contents from the shipping container and verify
that your order is complete.

+ If the shipping container or packaging material is damaged, it should be kept until the
contents have been checked mechanically and electrically. If there is mechanical
damage, notify the nearest Agilent Technologies office. Keep the damaged shipping
materials (if any) for inspection by the carrier and Agilent representative. If required, you
can find a list of Agilent Sales and Service Offices on the last page of this guide.

» Ensure you have read and understand the preceding safety information before you
proceed.

Standard purchase items

Verify that you have received the following items with your multimeter:
v/ Power cord

v/ Standard test lead kit

v Printed quick start guide

v’ Product reference CD

v Test report

v’ Certificate of calibration

Verify that any options ordered are included with the shipment by
checking the packing list included with the shipment.
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1 Getting Started

Original packaging

Containers and materials identical to those used in the factory packaging
are available through Agilent Technologies office. If the instrument is
being returned to Agilent Technologies for servicing, attach a tag
indicating the type of service required, return address, model number, and
serial number. Also mark the container FRAGILE to assure careful
handling. In any correspondence, refer to the instrument by model number
and serial number.

4 U3401A User’s and Service Guide



Getting Started 1

Connecting Power to the Instrument

Connect the power cord and press the power switch to turn on the
multimeter.

The front panel display illuminates while the multimeter performs its

power-on self-test. (If the multimeter does not power-on, refer “Operating
Trig

Checklist” on page 70). During the power-on session, press @ to hold

the full display. Press any key to resume the power-on self-test.

The multimeter powers up in the DC voltage function with autoranging
enabled. If self-test is successful, the multimeter goes to normal operation.
If the self-test fails, either a full annunciator or a blank display is
displayed without entering the normal operation. If the unlikely event that
self-test repeatedly fails, contact your nearest Agilent Sales and Service
Office

The multimeter will operate at any line voltage between 90 VAC and 264 VAC when the line
voltage selector is set properly with frequency range 50 Hz or 60 Hz.

+ Before turning on the multimeter, make sure the line voltage selector is set to the
correct position for the applied line voltage to the power line cord connector.

* Do notapply aline voltage that exceeds the specified range of the line cord connector.

U3401A User’s and Service Guide 5



1 Getting Started

Stacking the U3401A

The U3401A is provided with specially designed anti-slip protective
bumpers on the front and rear panel. The multimeters will not slide off
when stacked on top of each other.

To be able to stack the U3401A multimeters, ensure the attached bumpers
are in correct orientation. See Figure 1-1.

H @ @ 8

COOoooooom A
DoOoooooa®

@ DJoOoooOoDm
OOoOOoOooogao B

A tacksbie Diaction £+

Figure 1-1 Stacking the U3401A
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Getting Started 1

Adjusting the Handle

To adjust the handle, grasp the handle by the side and pull outward.
Then, rotate the handle to the desired position. Below are the possible
handle positions.

Benchtop Carrying position
position

Handle removal position

Figure 1-2 Type of handle position

To attach or detach the handle, rotate the handle upright and pull it out
from the sides of the instrument. See Figure 1-3

IoonOnnnonn=f

OO000000e
OooDoooo 8

Figure 1-3 Attaching and detaching the handle
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1 Getting Started

Product at a Glance

Product Dimensions

Front View

OO0t me
OOoooonoo B

Side View
Q?_‘_“ o A
1 P 105.0 mm
-
i

305.0 mm

Figure 1-4 U3401A dimensions
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Getting Started

The Front Panel at a Glance

Primary display ~ Secondary display

Z , 3
A\ caTu soov Agilent Technologies H?f gi;ilADual Display Multimeter
A V- mA
S MF PE AK HOLD MIN MAX REL dBm 42 W # -l , ,_' ’_’ ,_’ ,_, ,_, yn:T\F
wo T T TU T s
h || lwoooon, tBooDUgRs
1000y == X . IND AUTO DC AC COMP dBm CAL
75!3le L0 F’Sg;(D , L’ L’ L, L’ ’—" fl»/ll?iyl:;‘}: EXT TRIG REMOTE LOCAL ST(')“ RCL
R A 2
300V
max 10A MAX Hi Comp
= A Fusep pcv Acv Q- Freq Local| LY Power
] | e
— — ] o]
De+Ac— dBm Lo Trig % off
DCl ACI >t en) ‘ 2nd )
FUSE
630mA/500V o
= L L 1 L 1 [y
= Z
Input terminals Measurement Autoranging, Math Shift Power
and current fuse function manual range, operation on/off
keypads and comparator  keypads switch

operation

Figure 1-5 Front panel
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1 Getting Started
The Display at a Glance

S MF PEAK HOLD MIN MAX REL dBm 42 W & -1l ’ ,—, ,—, ’—’ ,—’ ,—’ unmF

e o oo, tH e ad

T ,uvanF 20 A0 DX AC COMP i CA
e — Mk Q2Hz EXT TRIG REMOTE LOCAL STO RCL

Figure 1-6  VFD full display with all segments illuminated

The highly visible vacuum fluorescent display (VFD) annunciators are
described in Table 1-1.

Table 1-1 Display annunciators

Annunciator Description
S Reading rate: Slow. Not applicable for the U3401A.

M Reading rate: Medium. Not applicable for the U3401A.

F Reading rate: Fast. Not applicable for the U3401A.

PEAK Peak measurement. Not applicable for the U3401A.

HOLD Data hold

MIN MinMax math operation: Minimum value shown on the primary display
MAX MinMax math operation: Maximum value shown on the primary display
REL Relative value
dBm Decibel unit relative to 1 mW
42w 4-wire/2-wire resistance. Not applicable for the U3401A.

>+ Diode test

) Audible continuity test for resistance
AUTO Autoranging

DC Direct current
AC Alternating current

DCAC AC+DC

10 U3401A User’'s and Service Guide



Getting Started

Annunciator

Description

|
BAENENERENN|

°C
°F

Polarity, digits, and decimal points for primary display

Celcius temperature unit. Not applicable for the U3401A.
Fahrenheit temperature unit. Not applicable for the U3401A.
Voltage unit: mV, V

Current unit: A, mA, A

Capacitance unit: uF, nF, mF

Resistance unit: , kQ, MQ

Frequency unit; Hz, kHz, MHz

2ND
AUTO
DC

AC
DCAC
COMP
dBm
CAL
EXT
TRIG
REMOTE
LOCAL
STO
RCL

Polarity, digits, and decimal points for primary display

Capacitance unit: uF, nF, mF

Celcius temperature unit. Not applicable for the U3401A.
Fahrenheit temperature unit. Not applicable for the U3401A.
Duty cycle measurement

Voltage unit: mV, V

Current unit: A, mA, A

Shift mode

Resistance unit: , kQ, MQ

Secondary display is enabled. Not applicable for the U3401A.
Autoranging

Direct current

Alternating current

AC+DC

Compare operation

Decibel unit relative to 1 mW

Calibration mode

External. Not applicable for the U3401A.

Trigger mode

Remote interface control. For calibration use only.

Local mode

Store instrument state. Not applicable for the U3401A.
Recall stored instrument state. Not applicable for the U3401A.

U3401A User’s and Service Guide
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1 Getting Started

The Keypad at a Glance

The operation for each key is shown on Table 1-2. Pressing a key changes
the current key operation, illuminates the related symbol on the display

and emits a beep.

Hi Comp
DCV ACV Q -n Freq Min Local Shift Power
Max - m
I O
{—DC+AC— dBm Lo Trig % off )
DCI ACI > o) Rel 2nd J
~—
Figure 1-7 Keypad
Table 1-2 Keypad functions
Key Description
Power Press to power-on or power-off the U3401A multimeter.
T
Shift Press to select Shift.
Press to return the multimeter to front panel operation when it is
Local
in remote state.
Press to step through the Setup menu. See “Using the Setup
+ Menu” on page 34 for more information.

Press to enable the secondary display.
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Getting Started 1
Table 1-2 Keypad functions
Key Description
off Press to disable the secondary display.
Shift “
+ Es9)
DoV Press to select the DC voltage measurement.
AcY Press to select the AC voltage measurement.
ool Press to select the DC current measurement.
o Press to select the AC current measurement.
Press to select the AC + DC voltage measurement.
ACV DCV
+
Press to select AC + DC current measurement.
ACI DCI
+
Press to select the frequency measurement.
Freq
dBm Press to toggle between the diode and continuity measurement.
»t/e)
o Press to toggle between resistance or resistance continuity.
dBm Press to select dBm measurement.
Shift S/en)
+
l; Press to toggle between manual ranging and autoranging.
Wi Press to select a higher range and disable autoranging. See
“Selecting a Range” on page 30 for more information.
U3401A User’'s and Service Guide 13



1 Getting Started

Table 1-2 Keypad functions

Key

Description

Lo

Press to select a lower range and disable autoranigng. See
“Selecting a Range”on page 30 for more information.

Comp

(2
+

Hi
Shift
*

Lo
Shift
+

dBm

Shift ‘ ‘
+ —

Press to select Compare math operation.

Press to select and set the high limit for Compare math operation.

Press to select and set the low limit for Compare math operation.

Press to enable Hold math operation. See “Hold” on page 43 for
more information.

Press to select the reference impedance for dBm measurement.

Press to enable the MinMax math operation.

Press to select the Relative math operation.

Press to select the Percentage operation.

14
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Getting Started 1

The Terminal at a Glance

To avoid damaging this multimeter, do not exceed the rated input limit.

/\ AT Il 300V
A VQ-» mA

1000V === 500 mA
750V ~~ MAX
MAX FUSED

9.0

MAX 10A MAX
FUSED

X3

FUSE
630mA/500V

Figure 1-8 Input terminals

Voltages above 300 VAC may be measured only in circuits that are isolated from mains.
However, transient overvoltages are also present on circuits that are isolated from mains.
The Agilent U3401A is designed to safely withstand occasional transient overvoltages up to
2500 V PEAK. Do not use this multimeter to measure circuits where transient overvoltages
could exceed this level.

U3401A User’s and Service Guide 15



1 Getting Started

Table 1-3 Input terminal for different functions

Measurement function Input terminal Overload protection
DC voltage (VDC) VQ-» 1000 VvDC
750 VAC RMS, 1100 V PEAK,
AC voltage (VAC), frequency (Hz) V Q »+ 2x107 V-Hz normal mode, or
1x108 V-Hz common mode
Miliampere (mA), frequency (Hz) mA 500 mADC or AC RMS
COM ™10 ADC or AC RMS
10 A, frequency (Hz) 10A i‘;ﬂ“ﬁ%";&g‘im 2
seconds maximum
Resistance (€2) V Q>+ 500 VDC or AC RMS
Diode test, continuity test V Q>+ 500 VDC or AC RMS
All functions Any terminal to earth 1000 VDC or AC PEAK

16 U3401A User’'s and Service Guide



Getting Started 1

The Rear Panel at a Glance

AC line Line voltage fuse
voltage selector selection table

7. N\
@ ~vLINE 50-60Hg, 16 VA MAX
~LLINEVOLTAGE | FUSE
100 100V 250V [ ] ﬂ
120| 120/127) |T 250 mA
@ W 220| 220/230V 250V
240 240V T125mA
@ m CALIBRATION
' USE ONLY Spo ﬁ:
. RS-232C Coass
Series No 206349
J LAY ‘,401
WARNING:
T e
N o/
AC power  ACline fuse Chassis RS232 interface connector
connector ground lug (For calibration use only)

Figure 1-9 Rear panel
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This chapter contains detailed information on how to take measurements using the
U3401A. It also describes the various multimeter function and features available in the
multimeter.

Agilent Technologies
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2

Operations and Features

Making Measurements

20

The following pages show you how to make measurement connections and
how to select measurement functions from the front panel for each of the
measurement functions.

+ After measuring a high voltage measurement of up to 1000 VDC, you are recommended
to wait for approximate two minutes before measuring a low-level measurement with 1
to 10 uV resolutions

+ After measuring a high current measurement using the A input terminal, you are
recommended to wait for approximate ten minutes before measuring a low-level DC
measurements of volts, amperes, or chms; to achieve accurate measurement. This is
due to the thermal voltages generated during the high current measurements that may
cause errors when measuring the low-level measurements.

U3401A User’'s and Service Guide



Operations and Features 2

Performing Voltage Measurements

Ensure that the terminal connections are connected correctly before making any

me

asurement. To avoid damaging the multimeter, do not exceed the rated input limit.

Measuring AC Voltage

3

In

Five ranges: 500.00 mV, 5.00 V, 50.00 V, 500.00 V, 750.00 V
Measurement method: AC coupled true RMS—measure the AC component with up to
400 VDC bias on any range
Crest factor: Maximum 3:0 at full scale
Input impedance: 1 MQ+2%parallel with capacitance <100 pF on all ranges
Input protection: 750 V RMS on all ranges
Press | A%

Connect the red and black test leads to the respective input terminals
as shown in Figure 2- 1.

Probe the test points and read the display.

autoranging mode, the multimeter automatically selected the

appropriate range and the measurement is displayed.

I 300V

FUSE
630mA/500V

e " C I
source ’ ,’,”””mv

Figure 2-1 ACV termina

| connection and display

U3401A User’s and Service Guide 21



2 Operations and Features

Measuring DC Voltage

» Five ranges:

* Measurement method:
* Input impedance:

* Input protection:

DCV
1 Press

500.00 mV, 5.00 V, 50.00 V, 500.00 V, 1000.00 V
Sigma Delta A-to-D converter

10 MQ+£2% range (typical)

1000 V on all ranges

2 Connect the red and black test leads to the respective input terminals
as shown in Figure 2-2.

3 Probe the test points and read the display.

In autoranging mode, the multimeter automatically selects the appropriate
range and the measurement is displayed.

=+

DCV voltage
source

/_

FUSE
630mA/500V

Figure 2-2 DCV terminal connection and display

22

—
—_—
—
—_—
—

mV

—
—
—
—

—

U3401A User’'s and Service Guide



Operations and Features

Performing Current Measurements

Measuring AC (RMS) or DC Current in mA

*+ Six ranges:
» Shunt resistance:

500.00 mA, 5.00 mA, 50.00 mA, 500.00 mA, 5.00 A, 10.00 A

* Input protection:

FUSE
630mA/500V

/A caT 300v

0.01 €2 to 100 Q for 500 nA to 10 A ranges
Internal 25A, 440 V FH fuse for one terminal

DCl

Press [ Act V or

Power off the measured circuit.

Connect the red and black test leads to mA input terminal as shown in
Figure 2-3.

Probe the test points in series with the circuit.

Power on the measured circuit and read the display.

=+

ACl or DCI
current source

Figure 2-3 ACI RMS or DCI (mA) terminal connection and display

U3401A User’s and Service Guide
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2 Operations and Features

Measuring AC(RMS) or DC Current up to 10 A

* One range:

» Shunt resistance:
* Input protection:

ACI DCI
1 Press or .

2 Power off the measured circuit.

10.000 A for DC or AC RMS continuous

12.000 A DC or AC RMS for maximum 30 seconds
0.01 €2 to 100 € for 500 nA to 10 A ranges
Internal 25 A, 440 V fuse for 10A terminal

3 Connect the red and black test leads to the A input terminal as shown

in Figure 2-4.

4 Probe the test points in series with the circuit.

Power on the measured circuit and read the display.

A V Q>

1000V ===
750V ~
MAX

L

Lo

300V
MAX

FUSE
630mA/500V

A CAT Il 300V

@ ‘7

500

ACl or DCI
current source

W

FUSED

DC

_
—
S
—
—

—

Eand

—

l_

Figure 2-4 ACI RMS or DCI (10A) terminal connection and display
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Operations and Features 2

Performing Frequency Measurements

Use the frequency counter for low voltage applications. Do not use the frequency
counter on AC power line systems.

Measuring frequency

3

In

Four ranges: 500.00 Hz, 5.0000 Hz, 50.000 Hz, 500.000 Hz, 750.00 V — range is
based on the voltage level of the signal, not frequency.

Measurement method: Reciprocal counting technique. AC coupled input using AC
voltage function.

Signal level: 10% of range to full scale input on all ranges

Gate time: 0.1 s or 1 period of the input signal, whichever is longer

Input protection: 1000 V RMS on all ranges

Press |

Connect the red and black test leads to the input terminal as shown in
Figure 2-5.

Probe the test points and read the display.

autoranging mode, the multimeter automatically selects the appropriate

range and the measurement is displayed.

FUSE
630mA/500V

/A CATII 300V

Frequency _
souce () % [~ [ 1]

- Hz

Figure 2-5 Frequency terminal connection and display
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2 Operations and Features

Performing Resistance/Continuity Measurements

Disconnect circuit power and discharge all high-voltage capacitors before measuring
resistance, or testing circuit continuity, to avoid damaging the multimeter or the
multimeter under test.

Measuring resistance

+ Sixranges: 500.00 £2, 5.0000 k<2, 50.000 ke2, 500.00 k€2, 5.000 Mg,
50.000 M<,

* Measurement method: Two-wire ohms, open circuit voltage limited to <6 V

* Input protection: 500 V on all ranges

Q-
1 Press .

2 Connect the red and black test leads to the input terminal as shown in
Figure 2-6.

3 Probe the test points (by shunting the resistor) and read the display.

In autoranging mode, the multimeter automatically selects the appropriate
range and the measurement is displayed.

Test current

=+

Resistance% AUTO ,:, ,’— —, ’—’ ,—’

—
—

——
—

FUSE
630mA/500V

Figure 2-6 Resistance /continuity terminal connection and display
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Operations and Features 2

Performing Diode and Continuity Test

Testing diodes

The diode test measures the forward voltage of a semiconductor junction
of approximately 0.5 mA. The beeper will emit a single beep tone when
the input voltage is below +0.7 V (approximately 1.4 kQ) and emits a
continuos beep tone when the input voltage is below 50 mV
(approximately 100 Q).

The measurement value will display OL (overload) when voltage measured is
* >1.2V at slow measurement rate

+ >2.5V at medium and fast measurement rate

Disconnect circuit power and discharge all high-voltage capacitors before testing
diodes to avoid damaging the multimeter.

* Measurement method: 0.83 mA+£0.2% constant current source, open-circuit voltage
limited to <6 V

+ Continuity threshold : 10 Q fixed

* Input protection: 500V DC or ACRMS

To test a diode, switch the circuit power off, and remove the diode from
the circuit. Then proceed as follows:

dBm

S/en)
1 Press - to toggle the diode and continuity function. The default
function is diode measurement.

2 Connect the red and black test leads to the input terminal as shown in
Figure 2-7 and Figure 2-8 respectively.

3 Connect the red test lead to the positive terminal (anode) of the diode
and the black test lead to the negative terminal (cathode). Refer to
Figure 2-8.

U3401A User’s and Service Guide 27



2 Operations and Features

The cathode of a diode is indicated with a band.

4 Read the display.

b Reverse the probes and measure the voltage across the diode again

(refer to Figure 2-8). Assess the diode according to the following
guidelines:

¢ A diode is considered good if the multimeter displays OL in reverse
bias mode.

¢ A diode is considered shorted if the multimeter displays
approximately 0 V in both forward and reverse bias modes, and the
multimeter beeps continuously.

¢ A diode is considered open if the multimeter displays OL in both
forward and reverse bias modes.

/A caT 300v

A Vo mA \Test current

+ o)

Forward
bias

——
-_I

|
L]
_
i
)
=

FUSE
630mA/500V

Figure 2-7 Forward-biased diode/continuity test terminal connection and display
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/A caT 300v

mA
‘T
500mA

MAX
FUSED

A VQ-»

@

1000V ===
750V~
MAX

L Lo
—
300V
MAX

<

FUSE
630mA/500V

Reverse
bias

10AMAX
A FUSED

Operations and Features

\

+ »* o)

——
--—I

.
.
e
=
==

Figure 2-8 Reverse-biased diode/continuity terminal connection and display

U3401A User’s and Service Guide
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2

Operations and Features

Selecting a Range

30

You can allow the multimeter to select the range automatically by using
autoranging, or you can select a fixed range using manual ranging.
Autoranging is convenient because the multimeter automatically selects the
appropriate range for sensing and displaying each measurement. However,
manual ranging results in better performance, since multimeter does not
have to determine which range to use for each measurement.

Selects autoranging and disable manual ranging. Press to
@ toggle in and out of the manual ranging and autoranging.

Hi
Selects a higher range and disable autoranging.

Lo

@ Selects a lower range and disable autoranging.

¢ The range setting is synchronous for dual display for current or voltage
measurement. In autoranging mode, the range setting for both the
primary and secondary display are corresponding to the higher range of
two displays.

¢ Manual ranging — If the input signal is greater than can be measured
on the selected range, the multimeter will display an overload
indication, OL on the primary or secondary display front panel.

¢ The multimeter remembers the selected ranging method (auto or
manual) and the selected manual range for each measurement function.

¢ Autorange thresholds - The multimeter shifts ranges as follows:
¢ Down range at < 5% of current range
¢ Up range at > full scale of current range

e Table 2-1 shows the summary of range scale values respectively.

U3401A User’'s and Service Guide



Table 2-1 Range scale value

Operations and Features

Measurement function

Auto Ranging

DCV

ACV, DCV + ACV
DCI, ACI, DCI + ACI
DCI, ACI, DCI + ACI
Frequency

Resistance

Diode test
Continuity

500.000 mV, 5.000 V, 50.000 V, 500.000 V, 1000.00 V
500.000 mV, 5.000 V, 50.000 V, 500.000 V, 750.000 V
500.000 pA, 5.000 mA, 50.000 mA, 500.000 mA
5.000 A, 10.000 A

500.000 Hz, 5.000 kHz, 500.000 kHz, 500.000 kHz

500.000 €2,5.000 k<, 50.000 k€2, 500.000 k€2, 5.000 M€,
50.000 Mc2

2.3000V

500.000, 5.000 k, 50.000 k, 500.000 k, 5.000 M, 50.000 M &
(Continuity Mode)

(1]

SSXXXKXN

Fixed Range
v

MYou are required to select the range manually when a signal is applied to the A terminal.

U3401A User’s and Service Guide
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2 Operations and Features

Selecting Secondary Display

To enable the secondary display mode:
Off

followed by specified function keys such as Ay ,

2nd

1 Press

bcv

, and to enable the secondary display mode.

)

1
[

~
—
—
—
—
-
—

—
—

—
—
_
—
—
—

mV

_
—_—
—
—_—
—
—_—

AUTO AC

_
_
_
—
I‘
_

mV

Figure 2-9 Secondary display

To disable the secondary display mode:

Off
Shift 2nd
1 Press .

The display remains in primary display mode.

off

2nd

the present math operation as shown in Table 2-2.

Repeatedly pressing

32

<4——— Secondary
display

cycles through the secondary display choices for
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Operations and Features 2

Table 2-2 Description for dual display combination

Primary Display Secondary Display
Default Press Press Press
secondary secondary secondary secondary
display display once display twice display three
times

DCV Frequency Acvi2l dBm

ACV Frequency pcviZ dBm

ACV + DCV Frequency Acvl pcvi2 dBm

dBm ACV DVC ACV+DCV

DCI Frequency Aci?l

ACI Frequency pcit?! -

ACl + DCI Hz Aci?l pci?]

Frequency!!] ACV ACI

COMP (Measuring Value) HI, LO, PASS

Percentage (Measuring %

Value)

Ma. The Frequency reading is corresponding to the current or voltage input signal respectively.

b. The Frequency measurement is always working on autoranging mode. The Buttons of AUTO, UP
and DOWN are used to select the range of measuring signal.

c. Ifthe current measurement is set before selecting Hz function, the default will show ACl first, else
show ACV.

2, autoranging mode, the ranges setting of both the primary and secondary display are
corresponding to the higher range of two displays. Whereas in manual range, the ranges of
secondary display are the same as the primary display.
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Using the Setup Menu
The Setup menu allows you to customize a number of non-volatile

instrument configurations. The content of the Setup menu are shown in
Table 2-3.

Table 2-3 Setup menu and communications parameters

Firsttier  Description Second Description Default Available settings
menu tier menu factory
setting

Baud rate for remote

bAUd communication with a PC 9600 9600, 4800, 2400, 1200,

(remote control). 600 and 300
PArtY Parity blt.for.remo.te None None, odd or even
communication with a PC.
BSZSZ dAtA Data bit I.eng.th for. remote 8 7or8
rs23211] interface communication with a PC.
parameters StoP Stop bit. 1 lor2
Echo ECHO. Return a character to PC OFF ON or OFF

in remote communication.

Printer-Only. Print measured
Print data to a PC in remote OFF ON or OFF
communication.

8000 €, 1200 €, 1000 Q,
900 ©2, 800 €, 600 Q,
Reference 500 Q, 300 2, 250 Q,
Ref Q impedance 600 150 Q, 135 Q, 125 Q,
124 0,1100,93 Q, 75 Q,

50Q,16€Q,8Q,4Q,2Q
Enable or disable beep

bEEP Beepgr bEEP operation, ON ON or OFF
selection
bEEPF Beep frequency. 4096 Hz 4096, 2048, 1024 8192 Hz
StAtE State. OFF ON or OFF
rHold Refresh hold
Count Variation count.[?] 300 100, 200, 300, 400, 500,

600, 700, 800, 900, 1000.
[l For calibration use only.

12 variation count is used to recognize new value will be updated once the variation of measuring value is esceeded the
setting value.
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Changing the Configurable Settings

The parameters in the Setup Menu can be configured by using the
following procedures:

Shift
1 Press to access to the Setup Menu.
Hi Lo
2 Press and to select the desired configurable items in the

first tier menu.

3 Press to enter second tier menu. The original parameter is

indicated in primary display.
Trig

4 Use @ or S to select the desired parameter.

Shift
b Press to confirm the selected parameter.

Off

2nd
6 Press “ to quit from the tier menu and press again to quit from the

Setup menu.

7 The configuration settings is saved and main display is displayed.
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Selecting Local Operation Mode

Local
Press ‘ to return the operation from remote mode to local mode.
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Operating Math Functions

Table 2-4 presents a summary of the math operations that can be used
with each measurement function.

Table 2-4 Math operations for different measurement functions

Measurement Function Allowed math operations
dBm Rel Min Max Comp Hold %

pDCcv v v v v v v v
pel - v v v v v v
Resistance - - v v v v v
ACV v v v v v v v
ACI - v v v v v v
Frequency - v v v v v v
Diode/Continuity - - v v v v v

¢ All math operations can be toggled on and off by selecting the same
math operation.

¢ Only one math operation can be turned-on at a time. When selecting
another math operation when one is already on, you are required to
turn off the first operation and then turn-on the second math
operation.

¢ All math operations are automatically turned-off when changing the
measurement functions.

¢ Range changing is allowed for all math operations.
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dBm

The logarithmic dBm (decibels relative to one milliwatt) scale is often
used in RF signal measurements. The multimeter’s dBm operation takes a
measurement and calculates the power delivered to a reference impedance
(typically 50, 75 or 600 Q). The formula used for conversion from the
voltage reading is:

dBm = 10 x Log, [1000 x (Readz’ng2 / reference impedance)]

ng ,—'—,j;i—m,,j _,'_—",'_!—,5 [ m

- '_, ,: | L, _’ AUTO DC

Figure 2-10 Typical dBm operation display
The default reference impedance value is 600 Q.. You can select the
following 21 reference impedance values:

20 4080,160Q,50Q 750,93 Q, 110 Q 124 Q, 125 Q, 135 Q, 150 Q,
250 Q, 300 Q, 500 Q, 600 Q, 800 Q, 900 Q, 1000 Q, 1200 Q, 8000 Q..

The dBm operation can be applied to DCV, ACV and DCV + ACV
measurement functions only. The multimeter displays the dBm modifier on
the primary display and displays the reference impedance selection on the
secondary display.

Procedure 1

dBm
Shift /o) . e
1 Press to enter dBm modifier mode.
Hi Lo

2 Use @ and to select the desired reference impedance.

dBm__
3 Press to enable the dBm operation and read the display.
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When making Rel (relative) measurements, each reading is the difference
between a stored relative value and the input signal. For example, this
feature can be used to make more accurate resistance measurements by
nulling the test lead resistance.

After you enable the Rel operation, the multimeter stores the next reading
as a Rel # (reference value) and immediately displays on the primary
display:

Primary Display = Reading - Rel #

When the Rel operation is enabled in autoranging mode, enabling the
Comp or Percentage operation will disable the Rel operation.

Procedure

%
1 Press to exit the relative mode.

REL

Figure 2-11 Typical Rel operation display
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MinMax

The MinMax (Minimum/Maximum) operation stores the minimum and
maximum values of reading during a series of measurements.

When enabled, the MinMax operation turns on the MINMAX annunciator
and begins accumulating various statistics of the readings being displayed.
Elapsed
time

MAX IRIRE l_’l LI"J

Figure 2-12 Typical Max operation display
Elapsed
time

g~

MIN

A I I I N

S I I R [ e

.‘--
L
P —
L....._

Figure 2-13 Typical Min operation display

Each time a new minimum or maximum value is stored, the multimeter
beeps once (if the beeper is enabled) and briefly turns on the appropriate
MAX or MIN annunciator.

Accumulated statistics are:
¢ MAX—maximum reading since MinMax was enabled
¢ MIN-minimum reading since MinMax was enabled
¢ MINMAX—actual readings
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The elapsed time is recorded when the MinMax operation is selected. The
elapsed time is shown on the secondary display with HH.MM.SS.

e HH is 0-19 hours
¢ MM is 0-59 minutes
e 88 is 0-59 seconds

Procedure

Comp

1 Press to enable MinMax operation.

Comp

2 Press continuously until the desired operation appear. The
MinMax operation will display MINMAX > MAX > MIN > MINMAX in

sequence when this key is press continuously.
Off

‘ to disable the MinMax operation.

Shift

3 Press

U3401A User’s and Service Guide 1



Operations and Features

Comp

The Comp (compare) operation allows you to perform pass/fail testing
against specified upper and lower limits. You can set the upper and lower
limits to any value between 0 and *100% of the highest range for the
present operation.

o [ITTE I gk
: '_, _' _, L ’_‘ my comP

—
l"l
1

Figure 2-14 Typical Comp operation display

When enabled, the actual readings are shown in primary display and the
comparison results such as Hl, LO or PASS is shown in secondary display.

¢ You should specify the upper limit to always be a more positive number
than the lower limit. The initial factory setting for each limit is O.

¢ The secondary display shows PASS when readings are within the
specified limits. The secondary display shows Hl when the reading is
outside the high limit and LO when the reading is outside the low limit.

¢ When the beeper is ON (see “Using the Setup Menu” on page 34), the
beeper beeps three tones on the transition from PASS to Hl or LO. When

transitioning from HI or LO to PASS it will only beep once.
Comp

¢ Press [Eid ‘ to enable Comp operation.
Max_
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Procedure

Hi

1 Press to enter the upper limit setup mode. The upper limit

is shown on primary display while the HlI annunciator is shown on

secondary display.
Hi Lo

2 Use , , & M, and @ to modify the upper limit.

Trig

3 Press to store the specified HI limit value.

Lo

4 Press to enter the lower limit setup mode.

The lower limit is shown on primary display while the LO annunciator

is shown on secondary display.
Hi Lo Trig

b Use ‘ , , & M, and @ to modify the lower limit.

6 Press to store the specified LO limit value.

7 Press to disable the Comp operation or exit.

U3401A User’s and Service Guide 43



2

44

Operations and Features

Hold

The reading hold feature allows you to capture and hold a reading on the
front panel display. When enabled, the Hold operation turns on the HOLD
annunciator and hold the reading.

Procedure
Trig

1 Press S to hold the reading on the display.

o [T 1T
o I T A

Figure 2-15 Typical Hold operation display

Refresh Hold

The refresh hold operation allows you to take measurement in dangerous
or difficult measuring field and you could not look at the display. This
operation will update the hold value with a new measurement value
automatically, and thus reminds you with a beep.

Procedure

1 Press to access to the Setup menu.
Lo Hi

2 Use and to select the rHold.

Shift
3 Press to enter the second tier menu. Use @ and [:ﬂ to set
the state to ON.

Shift
4 Press to confirm.
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off

2nd
5 Press “ twice quit the Setup menu.
Trig
6 Press S to select refresh hold mode. The present value will be held
and the HOLD will be lit. The multimeter is now ready to hold a new
measurement value once the variation of measuring value exceeds the
setting of the variation count. The HOLD annunciator will be blinking
continuously.

7 When the refresh hold is not in use, repeat step 1 to step 4 to turn off
the refresh hold’s state.

o =

&g

o

e

--_l

l

——

|

-—-—-.l
3
=

Figure 2-16 Typical refresh hold operation display

» For voltage and current measurements, the held value will not be updated when the reading below

500 counts.
* For resistance and diode measurements, the held value will not be updated of the reading at OL or

open state.
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Percentage (%)

This operation allows you to transfer the measurement value with a
proportional percentage display. You can set the upper limit (HI) and
lower limit (LO) to any value between 0 and *100% of the highest range
for the present function.

The percentage operation calculates and display the measurement value
using the equation below:

Percentage (%) = [Measurement value - LO/(HI- LO)] x 100%]

When the HI limit is equal to LO limit, the percentage operation will use
the equation as below:

Percentage (%) = [(Measurement value - HI)/HI] x 100%]

_:'l__ %

—
——j
——
-—J
ll-l
S
—

l
—
l
-

DC

.
)
—
I
Ae—————
— —
l
A—"
3
=

Figure 2-17 Typical percentage (%) operation display

When enabled, the actual readings are shown in primary display and the
percentage’s result is shown in secondary display.

¢ The secondary display shows OL when readings exceed the maximum
display of 999.99%.

¢ When autoranging is enabled, this operation will be used to lock the
current range.
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Procedure

Hi
1 Press to enter the upper limit setup mode. The upper limit

is shown on primary display while the Hl annunciator is shown on

secondary display.
Hi Lo Trig

2 Use ‘ , , & V, and S to modify the upper limit.

3 Press to store the specified HI limit value.

Lo

4 Press to enter the lower limit setup mode.

The lower limit is shown on primary display while the LO annunciator

is shown on secondary display.
Hi Lo Trig

b Use , , & V, and S to modify the lower limit.

6 Press to store the specified LO limit value.

%
Shift

7 Press to enable percentage operation.

%

Shift
8 Press to disable percentage operation.

Trigger Mode

This multimeter has two types of trigger mode.

¢ Internal — triggers measurements continuously.

¢ External — triggers a measurement only when a direction is given.
The external trigger is used with a delay settling that has been set by the
multimeter automatically. The amount of trigger delay varies depending on
different function. When external trigger is enabled, the multimeter

determines the range for the primary display based on the input at that
time.
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Autoranging response time is required before a reading is displayed when
you change the input after a trigger is received.

Procedure

Trig
Shift
1 Press [:ﬂ to enter trigger mode and standby condition. The

annunciator of TRIG will be lit and display is indicated with “-—--- ",

2 Press B to get a new value. After a measuring, then the result will

be indicated and held on display.

3 Press S to get a new value again.

Hi Lo

4 Press & V ,
necessary. Tiig

5 Press S to disable external trigger operation mode.

or to select autoranging or manual range as

AUTO
DC

my
TRIG

Figure 2-18 Typical Trigger mode display

¢ All math operations will be disabled when external trigger is enabled.
Off

. Shift 2nd : :
Press “ may disable external trigger also.

¢ Both the primary and secondary display will only appear when

frequency operation is selected in trigger mode.
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3 Measurement Tutorial

Applications for Using Dual Display

The dual display feature in the multimeter can be used to enhance test
and measurement capabilities. See Table 3-1 for the available
combinations and application when using dual display.

Table 3-1 Typical combinations and applications when using dual display

No. Primary display Secondary display Applications
1 DCcV ACV + Test DC to AC or AC to DC converter circuit.
9 ACV + DCV Dy » Measure DC level and AC ripple of power
supply.
3 ACV Frequency * Measuring AC frequency response of

amplifier circuit.

ACI F
requency » Adjusting AC motor control.
5 el ACl » Measuring AC ripple and DC current of power
supply.
» Measuring current dissipation for power
6 ACI + DCI DCI supply analysis.
7 dBm Reference Q » Setting dB reference impedance and show
dBm.
dBm Dev * Indicating DC voltage and dBm.
dBm ACV * Indicating AC voltage and dBm.
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Dual Display Operation Examples

This section describe some practical operations when using dual display
feature.

Measure DC Voltage and AC Ripple on a Rectification Circuit

A single measurement for both DC voltage and AC ripple can be displayed
through both display while testing a rectifier circuit.

1 Connect the red and black test leads to the input terminal and probe
the test points as shown in Figure 3-1.

A cATH 300V -~ Agilent Technologies P\?ﬁg:iﬁ)ual Display Multimeter
+ A Vo mA
6 6 LELE
o —_ = = = m
AC/DC voltage [ A B O I I I e
hooov == 500mA . , , , , m A AUTO DC
source it rUseo L L
L Lo
- o ©
MAX 10A MA: Comp

DC+AC

dBm Lo Trig % Off
> * . ﬂ ﬂ @ D E

wa) X Hi
= A fusep pcv ACV Q -0 Freq [j Power
&) |- x

FUSE
630mA/500V

Figure 3-1 Connection terminal when measuring DC voltage and AC ripple

DcVv
2 Press to select DC voltage measurement in primary display.
off
3 Press ‘ to select AC voltage measurement for secondary display.
Hi Lo
4 Press & V Use ‘ and to select autoranging or manual range

for secondary display.
Off

. Shift H H
Press ‘ to disable the secondary display.
Off

* Press “ to select the suitable range if DCV+ACV ripple is above the scale of the
current range.
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Measure AC and DC Current on a Rectification Circuit

A single measurement for both AC current and DC current can be
displayed through both display while testing a rectifier circuit.

m » Make sure you select the correct input terminal according to the input range used.

* Do not apply current exceeding specified range to input terminals of mA or A.

52

1 Connect the red and black test leads to the input terminal and probe
the test points as shown in Figure 3-2.

A cAT I 300V

+
AC/DC current
source

FUSE
630mA/500V

-~ Agilent Technologies

U3401A
4

/2 Digit Dual Display Multimeter

AUTO
AC

Comp

DC-
DCl

Hi
pcv ACV Q Freq [j

+AC

Local Shift Power
-n
— — 1 o
dBm Lo Trig % Off
* *”.,ﬂ ﬂ @ D E

Figure 3-2 Connection terminal when using DC current and AC ripple

DCI
2 Press
off

3 Press

display.

to select AC current measurement for primary display.

Hi

‘ to enable the DC current measurement for secondary

Lo

4 Press &

,

or

to select autoranging or manual range for

secondary display.

Off

Shift

Press

‘ to disable the secondary display.
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Measuring AC Voltage and Frequency on an AC Circuit

3

A single measurement for both AC voltage and frequency can be displayed
through both display while testing a rectifier circuit.

1 Connect the red and black test leads to the input terminal and probe

the test points as shown in Figure 3-3.

/A cATI 300V

=+

AC voltage
source

FUSE
630mA/500V

o Agilent Technologies

U3401A

41/2 Digit Dual Display Multimeter

oro O

Il
L

AUTO

I
L

AC

bl
|

Hz

Hi Comp
pcv ACV Q -0 Freq [j

DC+AC
DCl

(Setup)
Local Shift
_

dBm Lo Trig % Off
il ™)

Power
= A
I O

Figure 3-3 Connection terminal when measuring AC Voltage and Frequency

ACV
2 Press

off

3 Press “ to select frequency measurement for secondary display.

Hi

Lo

|

4 Press &

or

secondary display.

off

Shift

Press
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to select autoranging or manual range for
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Measuring Resistance

A single measurement for both DC voltage and frequency can be displayed
through both display while testing a rectifier circuit.

Do not apply voltage exceeding 500 V PEAK between V Q »+ and COM input
terminals.

1 Connect a resistor under test to V Q + and LO input terminals as
shown in Figure 3-4.

Agilent Technologies }J3401A

/A cATI 300V b . .
+ 1/2 Digit Dual Display Multimeter
A Va- mA
@0 .-
Resistance murv= s;]mA . LI —,, ,U L,’
750V~ MAX
MAX FUSED _—r = = —wma

54

| Lo
—
300V
m i Comp
Qe Freq Local Shift Power
i
— — I O

‘ ’ DC+AC dBm Lo Trig % Off

el Act o) ‘ 2nd
FUSE (Esc)
630mA/500V —

bcv AcCvV

Figure 3-4 Connection terminal when measuring Resistance

Q - .
2 Press to select resistance measurement.

Hi Lo

3 Press . Use ‘ and to select autoranging or manual range

for primary display.
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Measurement Tutorial 3

The multimeter can measure the true RMS of AC voltage and AC current.

1 Press

DCcVv

, and

ACV

or

DCI

and simultaneously. The

multimeter will measure the DC and AC signals alternatively, calculate

and display the AC+DC RMS value using the quation below:

AC+DC (RMS) = / pc2 + AC?

When AC+DC voltage measurement is selected, the DCV input impedance is paralleled

with the AC coupled 1.1 MQ AC divider.
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