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NI PCMCIA-4050 Specifications

Portable 5'2-Digit Multimeter

CORFaALBCE BERBR-JHEFENTVET.

This document lists the specifications of the NI PCMCIA-4050. These specifications are guaranteed
between 15 °C and 35 °C unless otherwise specified.

Electromagnetic Compatibility Guidelines

This product was tested and complies with the regulatory requirements and limits for electromagnetic
compatibility (EMC) as stated in the product specifications. These requirements and limits are designed
to provide reasonable protection against harmful interference when the product is operated in its
intended operational electromagnetic environment. There is no guarantee that interference will not
occur in a particular installation. To minimize the potential for the product to cause interference to radio
and television reception or to experience unacceptable performance degradation, install and use this
product in strict accordance with the instructions in the product documentation.

The following statements contain important information needed before installing and using this product:

Caution This product is intended for use in industrial locations. As a result, this product may cause
interference if used in residential areas. Such use must be avoided unless the user takes special
measures to reduce electromagnetic emissions to prevent interference to the reception of radio and
television broadcasts.

environment when test leads are attached or when connected to a test object.

Caution Emissions that exceed the regulatory requirements may occur when this product is
connected to a test object.

Caution Changes or modifications not expressly approved by National Instruments could void the
user’s authority to operate the hardware under the local regulatory rules.

DC Voltage

Accuracy +(% of Reading + Offset)

A Caution This product may become more sensitive to electromagnetic disturbances in the operational

24 Hour 90 Day 1 Year
Range 25°C+1°C) (25°C+=10°C) (25°C+=10°C) Tempco/°C
20 mV 0.0029% + 27 uvV 0.014% + 250 uv 0.017% + 250 pv 0.0009% + 25 uvV
200 mV 0.0029% + 27 uvV 0.014% + 250 uv 0.017% + 250 pv 0.0009% + 25 uvV
2V 0.0029% + 37 uvV 0.014% + 260 uV 0.017% + 260 pV 0.0009% + 25 uV
25V 0.0032% + 4.9 mV 0.021% + 49 mV 0.024% + 49 mV 0.0017% + 4.8 mV
250V 0.0032% + 4.9 mV 0.021% + 49 mV 0.024% + 49 mV 0.0017% + 4.8 mV
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Noise Rejection

NMRR (10 Hz reading rate,

50/60 Hz powerline frequency £1%).......c.cceeueeee 80 dB
DCECMRR ..o 140 dB (with a 1 kQ imbalance in LO lead)
AC ECMR (RDC t0 60 HZ) ....c.covevveeiiiiniiiiinne 150 dB (with a 1 kQ imbalance in LO lead)

Input Characteristics

Input bias current

Input resistance

1 nA max

DC Current with CSM-200mA or CSM-10A Current Shunt

>1 GQ (2V, 200 mV, 20 mV ranges);
1 MQ (250V,25V)

DC current measurements require the use of an external current shunt.

Accuracy +(% of Reading + Offset)

Recommended
NI 4050 DCV Equivalent Current 1 Year
Shunt Range Range (25°C=10°C) Tempco/°C
CSM-200mA 20 mV 20 mA 0.15% + 250 pA 0.035% + 25 uA
CSM-200mA 200 mV 200 mA 0.15% + 250 pA 0.035% + 25 pA
CSM-10A 200 mV 10 A" 0.5% + 26 mA 0.007% + 2.5 mA

Note: Accuracy numbers require a null offset

*The current through the shunt must not exceed 10 A even when half of the voltage range is used.

Input Characteristics

Using CSM-200 mA shunt
Input protection.........cceeeeeeveneneneeeneeeenene Fuse F 500 mA 250 V Fast-Acting

Shunt reSIStOr ......vveevieeveeeerieeeieeeereeere e

Burden voltage

Using CSM-10 A shunt
Input protection...
Shunt reSistor ....c..ccevevererenininieicieieennee

Burden voltage ........ccoeeeverenenenenicieene

AC Voltage
Accuracy *+(% of Reading + Offset)
24 Hour 90 Day 1 Year
Range 25°C+1°C) (25°C+10°C) (25°C=10°C) Tempco /°C
20 mV 0.4% + 100 uv 0.42% + 170 pv 0.42% + 170 uv 0.019% + 12 pv
200 mV 0.3% + 0.22 mV 0.32% + 1.20 mV 0.32% + 1.20 mV 0.007% + 0.11 mV
2V 0.4% + 3 mV 0.42% + 21 mV 0.42% + 21 mV 0.019% + 2 mV
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24 Hour 90 Day 1 Year
Range 25°C+=1°C) 25°C+10°C) 25°C+10°C) Tempco /°C
25V 0.3% + 30 mV 0.32% + 210 mV 0.32% + 210 mV 0.007% + 20 mV
250 vV 0.6% + 500 mV 0.62% + 680 mV 0.62% + 680 mV 0.007% + 20 mV

Note: Accuracy numbers are valid for sine waves 210% of the input range and may be affected by source impedance,
cable capacitances dielectric absorption, or slew rate.

Noise Rejection

AC CMRR (DC to 60 HZ) ...ccovveeiiieiieeiieeiees >80 dB (with a 1 kQ imbalance in LO lead)
Input Characteristics
INput resiStance ..........coeeveeveeeeieiereerienienenenenienne 1 MQ all ranges
Bandwidth ... 20 Hz to 25 kHz
Additional AC Errors
Frequency-dependent errors
Input Frequency Additional Error (% of Reading)
20 Hz to 50 Hz 2.5%
50 Hz to 100 Hz 1%
100 Hz to 5 kHz 0%
5 kHz to 10 kHz 1%
10 kHz to 25 kHz" 2.5%
* For the 20 mV range, add 0.5% for every 1 kHz above 16 kHz.

AC Current with a CSM-200mA or CSM-10A Current Shunt

AC current measurements require the use of an external current shunt.

Accuracy (% of reading + Offset)

Recommended
NI 4050 ACV Equivalent 1 Year
Shunt Range Current Range 25°C+10°0C) Tempco/°C
CSM-200mA 20 mV 20 mA 0.43% + 170 pA 0.019% + 0.012 mA
CSM-200mA 200 mV 200 mA 0.47% + 1.2 mA 0.007% + 0.11 mA
CAM-10A 200 mV 10 A" 0.60% + 120 mA 0.026% + 11 mA
Note: Accuracy numbers require a null offset. Refer to the Additional AC Errors section for frequency-dependent errors.
*The current through the shunt must not exceed 10 A, even when half of the voltage range is used.
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Input Characteristics
Using CSM-200 mA shunt

Input protection........cccoeeeeereeneveenecnennnes Fuse F 500 mA 250 V Fast-Acting
Shunt resistor .... .. 1Q
Burden voltage .........ccoceeveeiieneniiiniinieceen <400 mV at 200 mA
Using CSM-10 A shunt
Input protection. ....Fuse F 12.5 A 250 V Fast-Acting
Shunt reSistor ....c..evvererererenerereeeeeeeeeenes 10 mQ
Burden voltage ........ccceveveneneneninieierene <400 mV at 10 A
Resistance
Accuracy +(% of Reading + Offset)
24 Hour 90 Day 1 Year
Range 25°C+1°C) (25°C+10°C) (25°C+10°C) Tempco/°C
200 Q 0.006% + 0.4 Q 0.024% + 4 Q 0.027% + 4 Q 0.0020% + 0.40 Q
2kQ 0.006% + 0.4 Q 0.024% + 4 Q 0.027% + 4 Q 0.0020% + 0.40 Q
20 kQ 0.006% + 0.5 Q 0.024% + 4 Q 0.027% + 4 Q 0.0020% + 0.40 Q
200 kQ 0.012% + 37 Q 0.077% + 350 Q 0.080% + 350 Q 0.0072% + 35 Q
2 MQ 0.012% + 55 Q 0.077% + 370 Q 0.080% + 370 Q 0.0072% + 35 Q
Extended resistance 0.1% + 6 kQ 0.1% + 60 kQ 0.1% + 60 kQ 0.0072% + 6 kQ
(>2 MQ)

Measurement Mode...........ccocveerveeerieeiieenieenneeenne 2-wire resistance

TSt CUITENT ..o 100 pA for 200 Q, 2 k€,
20 kQ ranges;
1 1A for 2 MQ and 200 k€ ranges;
1 LA and 1 MQ in parallel for extended resistance

measurements
Diode Testing
Accuracy *+(% of Reading + Offset)
24 Hour 90 Day 1 Year
Range 25°C=1°C) (25°C=10°C) 25°C+10°C) Tempco/°C
2V 0.006% + 60 pvV 0.024% + 400 uv 0.027% + 400 uvV 0.002% + 40 uv
TeSt CUITENL ...t 100 pA
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General Specifications

Settling time

Warm-up time

Bus type

Altitude

Working voltage

Power requirement

Operating temperature

Storage temperature

Affected by source impedance and input signal
changes

30 minutes for measurements accurate within
specifications

PCMCIA, slave
Up to 2,000 m

250 V maximum between either input terminal and
earth ground

+5 VDC, 45 mA in operational mode
0°Cto55°C
-20°Cto 70 °C

Relative humidity .......c.coccoeveeirenieiinccinenicecne 10 to 90% noncondensing

Measurement Category ........c.ccoerererererenneeneenuens 11

Pollution Degree ...........cccueveviereneneneneneneeieeene 2

Physical

DImensions ..........ccccceiviiniiiiniiiiiiiece 8.6 x5.4cm
(34x2.1in.)
(Type II PC card)

WEIZHE ... 31g(1.102)

Note

P4-BJ2 cable
Length c..coevevininiirecceeceee

End that connects
to the NI PCMCIA-4050.......cc.ccovevveereeeennne

Compliance and Certifications

The P4-BJ2 cable connects the NI PCMCIA-4050 to the test probes.

0.3m

3.7x2.3cm
(1.5%0.9in.)

© MNational Instruments Corporation

This product meets the requirements of the following standards of safety for electrical equipment for

measurement, control, and laboratory use:
IEC 61010-1, EN 61010-1
UL 61010-1, CSA 61010-1

Note For UL and other safety certifications, refer to the product label or the Online Product

Certification section.
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Electromagnetic Compatibility

This product meets the requirements of the following EMC standards for electrical equipment for
measurement, control, and laboratory use:

e EN61326-2-1 (IEC 61326-2-1): Class A emissions; Basic immunity
e ENS55011 (CISPR 11): Group 1, Class A emissions

o AS/NZS CISPR 11: Group 1, Class A emissions

¢ FCC 47 CFR Part 15B: Class A emissions

*  ICES-001: Class A emissions

@ Note For EMC declarations and certifications, refer to the Online Product Certification section.

CE Compliance C E

This product meets the essential requirements of applicable European Directives as follows:
e 2006/95/EC; Low-Voltage Directive (safety)
e 2004/108/EC; Electromagnetic Compatibility Directive (EMC)

Online Product Certification

To obtain product certifications and the Declaration of Conformity (DoC) for this product, visit
ni.com/certification, search by model number or product line, and click the appropriate link
in the Certification column.

Environmental Management

NI is committed to designing and manufacturing products in an environmentally responsible manner.
NI recognizes that eliminating certain hazardous substances from our products is beneficial to the
environment and to NI customers.

For additional environmental information, refer to the NI and the Environment Web page at
ni.com/environment. This page contains the environmental regulations and directives with which
NI complies, as well as other environmental information not included in this document.

Waste Electrical and Electronic Equipment (WEEE)
E EU Customers At the end of the product life cycle, all products must be sent to a WEEE recycling
center. For more information about WEEE recycling centers, National Instruments WEEE initiatives,
and compliance with WEEE Directive 2002/96/EC on Waste and Electronic Equipment,

visit ni.com/environment /weee.

BRFERERSREFEENZE (FE ROHS)

4y HEEFR  National Instruments 75 745 57 i F I RS AT T 4 (ROHS)-
2T National Instruments H11E RoHS A #UHEAE B, 5% 5% ni. com/environment /rohs_china.
(For information about China RoHS compliance, go to ni.com/environment/rohs_china.)

LabVIEW, National Instruments, NI, ni.com, the National Instruments corporate logo, and the Eagle logo are trademarks of National Instruments
Corporation. Refer to the Trademark Information at ni . com/trademarks for other National Instruments trademarks. Other product and
company names mentioned herein are trademarks or trade names of their respective companies. For patents covering National Instruments
products/technology, refer to the appropriate location: Help»Patents in your software, the patents . txt file on your media, or the National
Instruments Patent Notice at ni . com/patents.
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