Keysight Technologies
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Introduction

Retool your expectations with the new Keysight Technologies, Inc. U1230 Series Handheld
DMMs — the first to combine a built-in LED flashlight, both audible and visual alerts, and
non-contact AC voltage detection in one handheld.

Whether it is dark, noisy or even dangerous, the U1230 Series handheld digital multimeters
keep you equipped with features that anticipate worst-case scenarios. The ergonomic
shaped handheld allows you to single-handedly illuminate the test area with a built-in
flashlight while selecting measurement functions using the rotary dial. Vsense performs
non-contact voltage detection while continuity detection is made easy with the audible
beeper alert and flashing backlight display. With the U1230 Series, you work better in the
conditions you are in.
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Features

- Built-in LED flashlight to illuminate test area

Flashing backlight as additional visual alert during
continuity tests in noisy environments

- Vsense to perform non-contact voltage detection

Data logging capability (stores up to 10 readings)
IR-to-USB connectivity to transfer data to PC for record

Ergonomically shaped with a built-in flashlight

Built for handheld users working in a poorly lit environment, the U1230 Series allows you
to single-handedly illuminate your test area while making measurements with its easily
activated built-in flashlight. Its ergonomic shape fits your hand, while the easily accessible
rotary dial allows selection of measurement functions.

Flashing backlight and beeping alert for continuity detection

The U1230 Series is built for continuity detection in dark and noisy environments. Its audible
beep and flashing backlight display provides increased visual and audio alert to indicate
continuity.

Non-contact voltage detection with Vsense

The Vsense, a unique feature found in the U1233A model performs non-contact voltage
detection. It delivers more safety while making measurements in dangerous working environ-
ments by avoiding any contact with hot or live wires. Upon detection of voltage, it produces
a unigue combination of beeping alert and blinking LED light to make measurements more
efficiently — especially in a dark or noisy environment.
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Figure 1. U1230 Series front view Figure 2. The built-in flashlight as illustrated

1. Only applicable for the U1233A model
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Overview of Keysight U1230 Series Handheld Digital Multimeters

Key specifications U1231A U1232A U1233A

Display Resolutions 6000 6000 6000

Basic DCV accuracy 0.5% + 2 counts 0.5% + 2 counts 0.5% + 2 counts
Auto/manual ranging Yes Yes Yes

Mesurement

DCv 600 mV to 600 V 600 mV to 600 V 600 mV to 600 V
ACV (RMS) 600 mV to 600 V 600 mV to 600 V 600 mV to 600 V
DCI No 60pAto 10A 60 pAto 10A

ACI No 60 pAto 10A 60pAto 10 A
Resistance 600 Q to 60 MQ 600 Qto 60 MQ 6000 to 60 MQ
Frequency 99.99 Hz t0 99.99 kHz 99.99 Hz t0 99.99 kHz 99.99 Hz t0 99.99 kHz
Continuity, diode test Yes Yes Yes

Capacitance 1000nF to 10mF 1000nF to 10mF 1000nF to 10mF
Temperature No No 40t01372°C
Vsense for non-contact voltage detection No No Yes

Zlow - low impedance mode Yes Yes Yes

Connectivity (Adaptor sold separately) IR-USB / Bluetooth IR-USB / Bluetooth IR-USB / Bluetooth
Internal memory for data logging Yes (10 readings only) Yes (10 readings only) Yes (10 readings only)
General

Built-in flashlight Yes Yes Yes

IP rating IP 42 IP 42 1P 42

Over-voltage safety protection CAT Il 600V CAT Il 600V CAT Ill 600V
Battery life 500 hours 500 hours 500 hours
Warranty 3 years 3years 3years
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Electrical Specifications

DC specifications

Accuracy + Burden
(% of reading + counts of Test voltage/ Input
least significant digit) current shunt impedance
U1231A/U1232A/ Where Where Where
Function Range Resolution U1233A (applicable) (applicable) (applicable)
Voltage
600 mV! 0.1 mv 0.5%+2 NA NA 1118 MQ
6V 0.001Vv 0.5%+2 NA NA 1118 MQ
60V 0.01Vv 0.5%+2 NA NA 101 MQ
600V 01V 0.5%+2 NA NA 10 MQ
600V (VZ,,,)? 01V 2% +3 NA NA 3kQ
Resistance
60004 010 09%+3 0.57 mA NA NA
6 kQ* 0.001 kQ 0.9%+3 57 WA NA NA
60 kQ 0.01kQ 09%+3 5.7 uA NA NA
600 kQ 0.1 k0O 0.9% +3 570 nA NA NA
6 MQ° 0.001 MQ 0.9%+3 100nA/T0MQ  NA NA
60 MQ® 0.01MQ 15%+3 100nA/T0MQ  NA NA
Diode®
2V 0.001V 0.9%+2 0.57 mA NA NA
Current*
60 pA! 0.07T pA 1.0% +2 NA <2.5V/1kQ NA
600 pA' 0.1 pA 1.0% +2 NA <2.5V/1kQ NA
6 A% 0.00TA 1.0%+3 NA <0.2V/0.005Q NA
10 A%3 0.01A 1.0% + 3 NA <0.4V/0.0056Q NA

Notes for DC voltage specifications:

1. The accuracy of the 600 mV range is specified after the Null function is used to subtract the thermal effect (by shorting the test leads).

2. ForVZ,, (low inputimpedance) measurements, auto-ranging is disabled and the multimeter’s range is set to 600 V in the manual
ranging mode.

Notes for resistance specifications:

1. Overload protection: 600 Vrms for short circuits with < 0.3 A current.

2. Maximum open voltage is < +3 V.

3. Built-in buzzer beeps when the resistance measured is less than 23 Q + 10 Q. The multimeter can capture intermittent measurements longer
than 1 ms.

4. The accuracy of the 600 Q to 6 kQ range is specified after the Null function is used to subtract the test lead resistance and thermal effect (by
shorting the test leads).

5. Forthe ranges of 6 MQ and 60 MQ, the RH is specified for < 60%.

Notes for diode specifications:

1. Overload protection: 600 Vrms for short circuits with < 0.3 A current.

2. Built-in buzzer beeps continuously when the voltage measured is less than 50 mV and beeps once for forward-biased diode or semiconductor
junctions measured between 0.3V and 0.8 V (0.3 V < reading < 0.8 V).

3. Open voltage for diode: < +3 V DC.

4. The maximum display for diode measurements is 2100 counts.

Notes for DC current specifications:

1. Overload protection for 60 pA to 600 pA range: 600 Vrms for short circuits with < 0.3 A current.

2. Overload protection for 6 Ato 10 Arange: 11 A/1000 V; 10 x 38 mm fast-acting fuse.

3. Specification for 10 Arange: 10 A continuous. Add 0.3% to the specified accuracy when measuring signals > 10 A to 20 A for 30 seconds
maximum. After measuring currents > 10 A, cool down the multimeter for twice the duration of the measured time before proceeding with
low current measurements.

4. Only applicable for the U1232A/U1233A model

5. DC current between + (0.6 mA and T mA) is not measureable on the UT232A and U1233A models.
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Electrical Specifications (continued)

AC specifications

True rms AC voltage and AC current specifications

Accuracy * (% of reading +

counts of least significant digit) Burden voltage/shunt

Function Range Resolution 45 Hz to 500 Hz 500 Hz to 1 kHz Where (applicable)
Voltage 600 mv 0.1 mv 1.0% +3 20%+3 NA

6V 0.001Vv 1.0% +3 2.0%+3 NA

60V 001V 1.0%+3 2.0%+3 NA

600V 01V 1.0% +3 2.0%+3 NA

600 (VZ,,,)° 01V 2.0%+3 4.0%+3 NA
Current’ 60 pA? 0.01 pA 1.5% +3 NA <2.5V/1kQ

600 pA? 0.1 pA 15%+3 NA <2.5V/1kQ

6 A% 0.001TA 1.5% +3 NA <0.2V/0.005Q

10 A% 0.01TA 1.5% +3 NA <0.4V/0.005Q

Notes for true rms ac voltage specifications:

1. Overload protection: 600 Vrms. For millivolt measurements, 600 Vrms for short circuits with < 0.3 A current.
2. Inputimpedance: 10 MQ (nominal) in parallel with < 100 pF.

3. VZ, ., inputimpedance: 3 kQ (nominal).

Low

Notes for ac current specifications:

1. AC current measurement not available for UT1231A model.

2. Overload protection for 60 pA to 600 pA range: 600 Vrms for short circuits with < 0.3 A current.

3. Overload protection for 6 Ato 10 Arange: 11 A/1000 V; 10 x 38 mm fast-acting fuse.

4. Specification for 10 A range: 10 A continuous. Add 0.3% to the specified accuracy when measuring signals > 10 A to 20 A for 30 seconds
maximum. After measuring currents > 10 A, cool down the multimeter for twice the duration of the measured time before proceeding with

low current measurements.

5. AC current between 0.6 mA and 300 mA is not measureable on the U1232A and U1233A models.

Capacitance specifications

Accuracyz (% of reading +
counts of least significant digit)

Range Resolution U1231A/U1232A/U1233A Measuring rate (at full scale)
1000 nF 1nF 1.9% +2 4 times/second
10 uF 0.07 uF 1.9%+2 4 times/second
100 pF 0.1 uF 1.9% +2 4 times/second
1000 uF TuF 1.9% +2 1 time/second
0.1 time/second

10 mF 0.01T mF 1.9%+2

T

1. Overload protection: 600 Vrms for short circuits with < 0.3 A current.
2. The accuracy of for all ranges is specified based on a film capacitor or better, and after the Null function is used to subtract the test lead

resistance and thermal effect (by opening the test leads).

3. The maximum display is 1200 counts.
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Electrical Specifications (continued)

Temperature specifications

Accuracy+ (% of reading + counts of

least significant digit)
Thermal type Range Resolution U1233A
‘ -40°Cto1372°C 01°C 1%+1°C
-40 °F to 2502 °F 0.1°F 1% +1.8°F
T.
2. The specification above is specified after 60 minutes of warm up time. If the unit is exposed during storage in high humidity (condensing)

environment, 120 minutes of operating time is required instead.

The accuracy does not include the tolerance of the thermocouple probe.

Do not allow the temperature sensor to contact a surface that is energized above 30 Vrms or 60 V DC. Such voltages poses a shock hazard.

The temperature calculation is specified according to the safety standards of EN/IEC-60548-Tand NIST175.

The approximate ambient temperature (cold-junction compensation) is shown on the display when you have an open thermocouple.The

open thermocouple message may be due to broken (open) probe or because no probe is installed into the input jacks of the multimeter.

7. Fortemperature measurement on U1233A, the type-K thermocouple probe and adapter such as the UT186A (purchase separately) is
required.

8. For auxillary temperature measurement on UT231A & U1232A, a temperature module such as the U1586B (purchase separately) is required.

o ok w

Frequency specifications

Accuracy+ (% of reading + counts of

least significant digit)
Range Resolution U1231A/U1232A/U1233A Minimum input frequency
99.99 Hz 0.01 Hz 0.1% +2
999.9 Hz 0.1 Hz 0.1% +2 5 1y
9.999 kHz 1 Hz 0.1% +2
99.99 kHz 10 Hz 0.1% +2

I
1. Overload protection: 600 V; input signal is < 20,000,000 V x Hz (product of voltage and frequency).


thermocouple.The
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Electrical Specifications (continued)

Frequency sensitivity specifications

For voltage measurements

Input range Minimum sensitivity (rms sine wave)

5 Hz to 50 kHz
Maximum input for specified accuracy’ U1231A U1232A U1233A
600 mV in Scale mode 50 mv 50 mv 50 mv
600 mv 120 mV 120 mvV 120 mvV
6V 0.6V 0.6V 06V
60V 5.0V 5.0V 5.0V
600V 50V 50V 50V

1. Maximum input for specified accuracy, refer to “AC specifications” on page 106 of the User Guide.

For current measurements

Input range Minimum sensitivity (rms sine wave)
45 Hz to 5 kHz

Maximum input for specified accuracy’ U1232A U1233A

60 pA 30 pA 30 pA

600 pA 30 pA 30 A

6A 05A 05A

10A 05A 05A

1. Maximum input for specified accuracy, refer to “AC specifications” on page 106 of the User Guide.

Scale transfer (mV)

Accuracy * (% of reading + counts of least significant digit)

Range Resolution U1231A/U1232A/U1233A
DC 600 mV 01 mv 0.5% + 22

1.0% +3 @ 45Hzto 500 Hz
AC 600 mV 01 mv

20%+3 @500 Hzto1kHz

1. Overload protection: 600 Vrms for short circuits with < 0.3 A current.
2. The accuracy of the DC 600 mV range is specified after the Null function is used to subtract the thermal effect (by shorting the test leads).
3. Inputimpedance: 10 MQ (typical).
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Electrical Specifications (continued)

Display update rate (approximate)

Times/second

Function U1231A U1232A/U1233A
ACV (VormV) 5 5

DCV (VormV) 5 5
ACV/DCV (VZ,,) 1 1

Scale transfer (mV) 5 5

Q 5 5

Diode 5 5
Capacitance 4(< 100 pF) 4 (<100 pF)
DC A (A, mA, or A) NA 5

AC A (A, mA, or A) NA 5
Frequency 1(>10Hz) 1(>10H2)
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General Specifications

Parameter
Power supply

U1231A/U1232A/U1233A
Battery type - 4x15VAAA Alkaline battery (ANSI/NEDA 24A or IEC LRO3), or
- 4x1.5VAAAZinc Chloride battery (ANSI/NEDA 24D or IEC R03)
Battery life - 500 hours typical (based on new Alkaline batteries) with backlight
and flashlight disabled
Low battery indication - Low battery indicator will flash when the battery voltage drops
below approximately 4.4 V

Power consumption

450 mVA maximum (with backlight and flashlight enabled)

Fuse 10 x 38 mm 11 A/1000 V fast-acting fuse
Display Liquid crystal display (LCD) (with maximum reading of 6600 counts)
Flashlight Cool white LED (5500 K typical); luminous intensity from 2240 mcd to 5600 med

Operating environment

- Operating temperature from -10 °C to 55 °C, 0% to 80% RH

- Fullaccuracy up to 80% RH for temperatures up to 30 °C, decreasing linearly to 50% RH at 55 °C
— Altitude up to 2000 meters

— Pollution degree I

Storage compliance

-40°Cto 60 °C, 0% to 80% RH without batteries

Safety compliance

IEC 61010-1:2070 / EN 61010-1:2010, IEC 61010-2-033:2012 / EN 61010-2-033:2012
Canada: CAN/CSA-C22.2 No.61010-1-12, CAN/CSA-C22.2 No. 61010-2-033-12
USA: ANSI/UL Std. No. 61010-1 (3rd Edition), ANSI/UL Std. No. 61010-2-033 (1st Edition)

Measurement category

CAT 11600 V

Electromagnetic compatibility
(EMC)

Commercial limits compliance with EN61326-1
Influence of radiated immunity: In RF electromagnetic fields of 3 V/M

DC voltage measurement typical accuracy:
600mV, 6V, 60V & 600V range; + 1.5% of range

DC current measurement typical accuracy:
60 uA & 600uA range; + 1.2% of range

6 Arange; + 2.0% of range

10 Arange; + 1.1% of range

Note:
- If used in close proximity to an RF transmitter or when subjected to continuously present electromag-
netic phenomena, some recoverable degradation of performance may occur.

Temperature coefficient

0.7 x (specified accuracy) / °C (from =10 °C to 18 °C, or 28 °C to 55 °C)

Common Mode Rejection Ratio
(CMRR)

> 100 dB at DC, 50/60 Hz (1 kQ unbalanced)

Please take note that for the product, the warranty does not cover:

- Damage from contamination

- Normal wear and tear of mechanical components

- Manuals, fuses, and batteries

Specification assumptions

- Accuracy is given as +(% of reading + counts of least significant digit) at 23 °C + 5 °C, with relative humidity less than 80% RH.

- AC V and AC A specifications are AC coupled, true RMS and are valid from 5% of range to 100% of range.

- The crest factor may be up to 3.0 at full-scale (4000 counts)

- For non-sinusoidal waveforms, add (2% reading + 2% full scale) typical.

- After VZ, ,, (low input impedance) voltage measurements, wait at least 20 minutes for thermal impact to cool before proceeding

Low

with any other measurement.



12 | Keysight | U1230 Series Handheld Digital Multimeters (DMMs) - Data Sheet

General Specifications (Continued)

Normal Model Rejection Ration > 60 dB at 50/60 Hz

(NMRR)
Dimensions (H x W x D) 169 mm x 86 mm x 52 mm
Weight U1232A and U1233A: 371 grams (with batteries and holster)
U1237A: 365 grams (with batteries and holster)
Warranty - Three years for product!
- Three months for product’s accessories
Calibration cycle One year

Please take note that for the product, the warranty does not cover:
- Damage from contamination
- Normal wear and tear of mechanical components
- Manuals, fuses, and batteries

Specification assumptions
- Accuracy is given as +(% of reading + counts of least significant digit) at 23 °C + 5 °C, with relative humidity less than 80% RH.
- ACV and AC A specifications are AC coupled, true RMS and are valid from 5% of range to 100% of range.
- The crest factor may be up to 3.0 at full-scale (4000 counts)
- For non-sinusoidal waveforms, add (2% reading + 2% full scale) typical.
- AfterVZ , (low input impedance) voltage measurements, wait at least 20 minutes for thermal impact to cool before proceeding
with any other measurement.
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Ordering Information

Standard shipped items
Standard U1231A, U1232A and U1233A include:

Recommended accessories

Quick Start Guide

Certificate of Calibration (CoC)
U1167A 4 mm Tips probes test leads
4 x 1.5V batteries

UT174A . Soft carrying case
UT168A Standard test lead kit
LFA

UT173A 3 IR-to-USB cable
UN71A / Magnetic hanging kit
U1186A Thermocouple (K-Type) and Temperature Probe Adapter

2

£3 >

< Note: For temperature measurement on the UT233A, a type-K
< "‘f’ -4 thermocouple probe and adapter such as the UT186A (purchased
separately) is recommended. It is only compatible with the U1233A.

U15868B Temperature Module

Note: For auxillary temperature measurement on the U1231A and
U1232A, a temperature module such as the U15868 (purchased
separately) is recommended.
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Evolving Since 1939

Our unigque combination of hardware, software, services, and people can help you
reach your next breakthrough. We are unlocking the future of technology.
From Hewlett-Packard to Agilent to Keysight.

myKeysight myKeysight . .
www.keysight.com/find/mykeysight
A personalized view into the information most relevant to you.

http://www.keysight.com/find/emt_product_registration
Register your products to get up-to-date product information and
find warranty information.

KEYSIGHT SERVICES ~ Keysight Services

e O ARPIN . keysight.com/find/service
Keysight Services can help from acquisition to renewal across your
instrument’s lifecycle. Our comprehensive service offerings—one-
stop calibration, repair, asset management, technology refresh,
consulting, training and more—helps you improve product quality

and lower costs.

Keysight Assurance Plans
www.keysight.com/find/AssurancePlans

Up to ten years of protection and no budgetary surprises to ensure
your instruments are operating to specification, so you can rely on
accurate measurements.

ASSURANCE PLANS

Keysight Channel Partners
www.keysight.com/find/channelpartners

Get the best of both worlds: Keysight's measurement expertise and
product breadth, combined with channel partner convenience.

www.keysight.com/find/u1230dmm
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For more information on Keysight
Technologies’ products, applications or
services, please contact your local Keysight
office. The complete list is available at:
www.keysight.com/find/contactus

Americas

Canada (877) 894 4414
Brazil 5511 3351 7010
Mexico 001 800 254 2440
United States (800) 829 4444
Asia Pacific

Australia 1800 629 485
China 8008100189
Hong Kong 800 938 693
India 1800 11 2626
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia 1800 888 848
Singapore 18003758100
Taiwan 0800 047 866

Other AP Countries (65) 6375 8100

Europe & Middle East

Austria 0800 001122
Belgium 0800 58580
Finland 0800 523252
France 0805 980333
Germany 0800 6270999
Ireland 1800 832700
Israel 1809 343051
[taly 800 599100
Luxembourg +32 800 58580
Netherlands 0800 0233200
Russia 8800 5009286
Spain 800 000154
Sweden 0200 882255
Switzerland 0800 805353
Opt. 1 (DE)
Opt. 2 (FR)
Opt. 3(IT)
United Kingdom 0800 0260637

For other unlisted countries:
www.keysight.com/find/contactus
(BP-9-7-17)
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