NI 4070/4072 Specifications

6%2-Digit FlexDMM™ and 1.8 MS/s Isolated Digitizer

CORFaAYBCE, BRBR-CHEENTNET,

@ Note All specifications in this document are subject to change without notice.
For the most current specifications, visit ni .com/instruments.

DC Specifications

Max Sampling Rate* Reading Rate'
Digits Bits (Digitizer) (DMM)
7 23 5.0 S/s 5S/s
6Y2 22 100.0 S/s 100 S/s
5% 18 5.0kS/s 3 kS/s
44, 15 20.0 kS/s 10 kS/s
3 10 1.8 MS/s N/A
* Maximum sampling rates refer to waveform acquisition in digitizer mode.
T Auto Zero disabled, except 7 digits, measured on a 10 V and 10 kQ range.
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DC System Speeds

Range or function change....................... 100/s

Auto Range time, DC V and DC1I.......... 5 ms

Auto Range time, resistance.................... 50 ms
Trigger 1atency.......ccoveeeeneneenenceieene 2 us
Maximum trigger rate.......cooeevverveeuennenne 6 kHz
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DC Accuracy Specifications

5

Note All DC accuracy specifications apply to 6%2 digit resolution (=1 PLC), Auto Zero
and ADC calibration enabled.

DC Voltage = (ppm” of reading + ppm of range)

Tempco/°C
(0 °C to 55 °C)
24 Hrt 90 Day* 2 Year? Without With
Range Resolution | Input Resistance Tea 21 °C Tea 25 °C Tea 25 °C Self-Cal Self-Cal

100 mV** 100 nV >10 GQ, 10 MQ 10+ 10 30+20 40 +20 4+5 0.3+0.3
1V 1uv >10 GQ, 10 MQ 6+2 20+ 6 25+6 2+1 0.3+03
10V 10 uv >10 GQ, 10 MQ 4+2 20+ 6 25+6 1+1 03+03
100 V 100 uv 10 MQ 6+2 30+6 35+ 6 4+1 0.3+03
300 V 1 mV 10 MQ 6+6 30+20 35+20 4+3 0.3+03
*1 ppm (part per million) = 0.0001%.
TRelative to external calibration source.
¥ Using internal self-calibration; specifications valid over the entire operating temperature range.
“* With offset nulling and 100 ms aperture.
T.a = temperature at which last self-calibration or external calibration was performed.
Tempco = temperature coefficient.

DC Current” = (ppm of reading + ppm of range)

Burden Voltage Noise 2 Year Tempco/°C

Range Resolution (typical) (ppm of range rms) 0°Cto55°C) (0°Cto55°C)

20 mA 10 nA <20 mV 20 400 + 150 8+1
200 mA 100 nA <200 mV 3 400 + 20 8+0.2
1A 1 nA <800 mV 3 500 + 50 8+04
* Typical 24 hour accuracy (23 °C £ 1 °C) is (50 ppm of reading + 5 ppm of range).
Tempco = temperature coefficient.
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Resistance (4-Wire and 2-Wire") = (ppm of reading + ppm of range)

Tempco/°C

(0 °C to 55 °C)

Test Max Test 24 Hr* 90 Day™ | 2 Year™ | Without With
Range Resolution Current’ Voltage Tea#1 °C | T 25 °C | Ty 25°C | Self-Cal | Self-Cal

100 Q7 100 pQ 1 mA 100 mV 15+ 10 50 + 10 80+ 10 8+1 0.8+1
1 kQFf 1 mQ 1 mA v 12+2 50+3 80 +3 8+0.1 0.8 +0.1
10 kQTF 10 mQ 100 pA v 12+2 50+3 80 +3 8+0.1 0.8 +0.1
100 kQ 100 mQ 10 pA v 15+2 50+6 80+6 8+0.5 0.8+0.5

1 MQ 1Q 10 A 10V 20+2 60 + 10 90 + 10 8+1 0.8+1

10 MQ 10Q 1 pA 0V 100 + 2 200+ 10 | 400+10 | 30+3 30+3
100 MQ# 100 Q 1HAIIOMQ | 10V 900 +20 | 5,500 +40 | 6,000+40| 200+ 10 | 200+ 10

* Perform offset nulling or add 200 mQ to reading.

T -10% to 0% tolerance.

* Relative to external calibration source.

** Using internal self-calibration; specifications valid over the entire operating temperature range.

* With offset compensated ohms enabled.

¥ 2-wire resistance measurement only. Typical accuracy is 5% between 105 MQ and 1.05 GQ. Use tempco
outside 18 °C to 28 °C.

For ranges 21 MQ and relative humidity >80%, add 100 ppm/M€Q.

T, = temperature at which last self-calibration or external calibration was performed.

Tempco = temperature coefficient.

Diode Test”
Range Resolution Test Current? Accuracy
10V 10 uv 1 1A, 10 uA, 100 pA, 1 mA* Add 20 ppm of reading to 10 V DC
voltage specifications.

* Can be used to test p-n junctions, LEDs, or zener diodes up to 10 V.
T -10% to 0% tolerance.
#Up to 4.5 V measurement for 1 mA test current.

Additional Noise Errors for DC Voltage, Current, Resistance

Resolution Additional Noise Error
5Y2 digits 10 ppm of range
5 digits 30 ppm of range
4V digits 100 ppm of range
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DC Functions General Specifications

Effective Common-Mode Rejection Ratio (CMRR)

(1 kQ resistance in LO lead) ..................

Maximum 4-wire lead resistance............

OVEITANEE ....eouveeneeeriieeieeeieeieeeieeeee e

DC voltage input bias current ................

Normal-Mode Rejection Ratio (NMRR)

>140 dB (DC), 100 ms aperture;
>170 dB (>46 Hz) with
high-order DC noise rejection,
100 ms aperture

Use the lesser of 10% of range
or 1 kQ

105% of range except
300 V and 1 A range

<30 pA at 23 °C (typical)

Readings/s NMRR Conditions
10 >100 dB* All noise sources >46 Hz
50 (60) > 60 dB¥ 50 (60) Hz +0.1%

*With high-order DC noise rejection; 100 ms aperture.
T With normal DC noise rejection; 20 ms (16.67 ms) aperture.

AC Specifications

@ Note All AC speed specifications apply with Auto Zero disabled.

Digits Reading Rate Bandwidth

(73 0.25 S/s 1 Hz to 300 kHz
62 2.5S/s 10 Hz to 300 kHz
6Y2 25 S/s 100 Hz to 300 kHz
6Y2 100.0 S/s 400 Hz to 300 kHz
5% 1.0 kS/s 20 kHz to 300 kHz

AC System Speeds

Range or function change ...................... 10/s

Auto Range time, AC Vand ACI......... 250 ms

Trigger 1atency ......ccceeeeeveveeieneenenennn, 2 us

Maximum trigger rate .......ccceeevveereeennnenn 1 kHz
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AC Accuracy Specifications

Note All AC accuracy specifications apply to 6%z digit resolution, signal amplitudes

greater than 1% of range, and Auto Zero enabled.

AC Voltage” 2 Year = (% of reading + % of range), 23 °C + 10 °C

Range Peak 1Hz to >40 Hz to >20 kHz to >50 kHz to >100 kHz to
(rms) Voltage | Resolution 40 Hz' 20 kHz 50 kHz 100 kHz"™* 300 kHz**
50 mV* £105mV | 100 nV 0.1+0.04 0.05 +0.04 0.09 +0.04 0.5+0.08 3+0.1
500 mV +1.05V 1uv
5V £10.5V 10 uv 0.1+0.01 0.05 +0.02 0.09 +0.02 0.5 +0.02 3+0.05
50V £105V 100 uv
300V +450 V 1 mV
Tempco/°C (0 °C to 55 °C) 0.001 +0.001 | 0.001+0.001 | 0.001+0.001 | 0.001+0.001 | 0.01+0.01

* After self-calibration. Measurement aperture greater than 4/f;, where f; is the lowest frequency component of the signal

being measured.
 Specification applies for DC coupling.
 Applies to signals >2 mV.
** Above 150 V with V-Hz above 1.5 X 107, specifications are typical.
Tempco = temperature coefficient.

AC Current” 2 Year = (% of reading + % of range), 0 °C to 55 °C

Burden Voltage 1Hz to Tempco/°C
Range (rms) Peak Current Resolution (rms) 20 kHz' 0°Cto55°C)
10 mA¥ £20 mA 10 nA <10 mV 0.04 + 0.02 0.001 + 0.0001
100 mA +200 mA 100 nA <100 mV 0.04 + 0.02 0.001 + 0.0001
1A 2 A 1 uA <800 mV 0.1+0.02 0.001 + 0.0001

* Measurement aperture greater than 4/f;, where f; is the lowest frequency component of the signal being measured.

* Specification is typical for the 5 kHz to 20 kHz frequency range.
# Applies to signals >200 pA.
Tempco = temperature coefficient.

5

Note No degradation in accuracy due to crest factor occurs for signals up to the rated peak
voltage/current or bandwidth. For high crest factor signals, increase range. For example,

for a 500 mV ., signal with a crest factor between 2-20, use the 5 V range.
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AC Functions General Specifications

Input impedance.......c..ceceveeeenennienennne. 1 MQ in parallel with 150 pF
Input coupling .........ccceevvevvieeeniinieencnne. AC or DC coupling
Maximum Volt-Hertz product ............... >8 x 107 V-Hz

Maximum DC voltage component......... 250V

CMRR

(1 kQ resistance in LO lead)................... >70 dB (DC to 60 Hz)
OVEITANGZE .....veeveneeeeieieeiieeeeeieenieeee e 105% of range except

300 V, 1 A range

Frequency and Period”

Input Range Frequency Range Period Range Resolution

2 Year Accuracy’
0°Cto 55 °C £ % of reading

50 mV to 300 V 1 Hz to 500 kHz 1sto2us 62 digits

0.01

* 2 second gate time; input signal must be >10% of AC voltage input range.
£0.0025% of reading typical.
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Capacitance and Inductance Specifications (NI 4072 only)

Capacitance Accuracy Specifications

Capacitance = (% of reading + % of range), 23 °C = 10 °C

Tempco/°C Effective Effective Default

Range Resolution 2 Year” 0°Cto55°C) Test Current’ Frequency® Model
300 pF 0.05 pF 0.15+0.5 0.01 +0.025 160 nA 3 kHz Parallel
1 nF 0.1 pF 0.15+0.1 0.01 +0.003 330 nA 3 kHz Parallel
10 nF 1 pF 0.15+0.1 0.01 +0.001 330 nA 3 kHz Parallel
100 nF 10 pF 0.15+0.1 0.01 +0.001 33 A 3kHz Parallel
1 uF 100 pF 0.18 +0.1 0.01 +0.001 100 pA 1 kHz Series
10 uF 1 nF 0.18 +0.1 0.01 +0.001 1 mA 1 kHz Series
100 uF 10 nF 0.18+0.1 0.01 +0.001 1 mA 91 Hz Series
1,000 uF 100 nF 0.18 +0.1 0.01 +0.001 I mA 91 Hz Series
10,000 uF | 1 pF 0.18 +0.1 0.01 +0.001 I mA 91 Hz Series
* Relative to external calibration source. After lead compensation with <3 meters of coaxial or shielded twisted-pair cabling.
Number of averages = 20. Specifications apply to >5% of range and <110% of range, except the 300 pF range which
measures down to 0.05 pF.
f Correlated to single-tone test method.

Inductance Accuracy Specifications

Inductance = (% of reading + % of range), 23 °C £ 10 °C

Tempco/°C Effective Effective Default
Range Resolution 2 Year” (0°C to 55 °C) Test Current’ Frequency® Model
10 pH 1 nH 05+1 0.01 +0.01 330 pA 30kHz Series
100 uH 10 nH 0.2+0.1 0.01 +0.01 330 pA 30 kHz Series
1 mH 100 nH 0.2+0.1 0.01 +0.001 330 pA 3 kHz Series
10 mH# 1 uH 0.15+0.1 0.005 + 0.001 33 uA 3 kHz Series
100 mH* 10 uH 0.15+0.1 0.005 + 0.001 33 uA 273 Hz Series
1 Hf 100 uH 0.18 +0.1 0.007 + 0.001 33uA 273 Hz Series
5 Hf 1 mH 0.18 +0.1 0.007 + 0.001 330 nA 273 Hz Series
* Relative to external calibration source. After lead compensation with <3 meters of coaxial or shielded twisted-pair cabling.
Number of averages = 20. Specifications apply to <110% of range.
T Correlated to single-tone test method.
¥ Specifications apply to >1% of range.
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Capacitance and Inductance General Specifications

Range or function change ...................... 10/s
Mode Ranges Reading Rate
Capacitance 300 pF, 1 nF, 10 nF, 100 nF, 1 uF, 10 uF 20 S/s
100 WF, 1,000 pF, 10,000 uF 3S/s
Inductance 10 puH, 100 uH 40 S/s
1 mH, 10 mH 20 S/s
100mH, 1 H,5H 3 S/s
Capacitance underrange .............cc........ 5% of range
Inductance overrange ........cc..ccoceeeueenneen. 110% of range
Excitation technique! ............ccoevevennen. Multi-tone, constant current
Measurement techniquel........................ Measures fundamental and third

harmonic of voltage waveform,
and calculates inductance or
capacitance using FFT peak

analysis
Lead compensation ...........ccccceeeeeenuennee. OPEN/SHORT
Measurement configuration ................... 2-wire with lead compensation
DC bias (capacitance only) .................... 0.46 V from HI to LO,

user-selectable (OFF by default)

! Patents pending.
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Temperature Accuracy Specifications (°C)

2 Year | 2 Year 2 Year | 2 Year
Type | Best Range Teal Teal Extended Tea Teal Tempco Resolution
(°C) (°C) #5°C* | 25°CT | Range (°C) | 25°C* | 25°Ct | (°C)/°C* (°C)
Thermocouple | J -150 to 0.3 1.0 -210to 0.4 1.2 0.03 0.1
1200 -150
K —-100 to 0.4 1.0 -200 to 0.4 1.5 0.03 0.1
1200 -100
N —-100 to 0.3 1.0 -200 to 0.6 1.5 0.03 0.1
1300 -100
T —100to 400 0.3 1.0 -200 to 0.4 1.5 0.03 0.1
-100
E -150 to 0.2 1.0 -200 to 0.3 1.5 0.03 0.1
1000 -150
R 300to 1760 0.6 1.8 =50 to 300 1.4 1.9 0.06 0.1
S 400to 1760 0.7 1.8 =50 to 400 1.3 1.8 0.06 0.1
B 1100 to 0.6 1.8 400 to 1100 1.4 1.9 0.09 0.1
1820
RTD** —200 to 600 0.14 0.011 0.01
Thermistor -80 to 150 0.08 0.002 0.01

* Using simulated reference junction.

Includes PXI-2527 with TB-2627 with a typical 0.5 °C CJC error and a typical thermal EMF offset of 2.5 uV for CIC
temperatures between 15-35 °C; add an additional 0.5 °C uncertainty when CJC is in the range 0-15 °C or 35-50 °C.
#Temperature coefficient expressed in degrees of measurement uncertainty per degree change in DMM instrument operating
temperature.

" RTD with Ry=100 Q Pt3851 RTD in a 4-wire configuration, using lowest possible resistance range for each temperature.
T.a = temperature at which last self-calibration or external calibration was performed.

For total measurement accuracy, add temperature probe error.

Isolated Digitizer Specifications
Acquisition System

Sampling rate and record duration

Available sampling rates ................. r= 1.8 MS/s ,
y
where y =1, 2, 3,...1.8 X 10°
Minimum record duration................ 8.89 us
Maximum record duration............... 149 s
Record duration ..............eeveeeeeeeeennn. n/r, where n = number of

samples, r = sampling rate
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Variable resolution..........ccoeevevvvvvveeenenns 10-23 bits; refer to the Digitizer
Maximum Sampling Rate graph

Available functions .........c.ccecceeeeceennenne. Voltage and current
Voltage ranges.......ccccveeverveeeenereenennees +100 mV to +300 V
(DC or AC coupled)

CUITent TANZES ..cveeveveeveeereeieenieeeeeeieens 20mAtol A
Timebase accuracy.......ccocceeceeerveenueennen. 25 ppm
Input trigger

Latency! ....oovvieiiiiee, 1.8 us

JIHET oo <600 ns

@ Note Refer to Triggers under General Specifications for additional input trigger
specifications.

Digitizer Maximum Sampling Rate

24

20

18 N

14
12 \

N

Bits

10

10 100 1k 10k 100 k 1M 10M
Samples/s

! Ts actually negative latency due to sampling before the trigger. Can be reduced to near zero (within the jitter specification) or
made positive in software by adding a trigger delay.

© National Instruments Corporation 11 NI 4070/4072 Specifications



Isolated Digitizer Accuracy Specifications

5

after self-calibration, and 1.8 MS/s sampling rate.

Note All digitizer accuracy specifications apply to Auto Zero enabled, DC coupling,

Voltage
THD' THDf
Input Flatness Error® Bandwidth® 1 kHz signal, 20 kHz signal,
Range Impedance” 20 kHz (-3dB) -1 dBfs -1 dBfs

100 mV >10 GQ -0.03 dB 300 kHz -104 dB -78 dB

1 MQ
1V >10 GQ -0.03 dB 300 kHz -109 dB -83 dB

1 MQ
10V >10 GQ -0.03 dB 300 kHz -96 dB -70 dB

1 MQ
100V 1 MQ -0.03 dB 300 kHz -96 dB -70 dB
300 V 1 MQ -0.03 dB 300 kHz -98 dB -72 dB
* In parallel with 150 pF.
T Typical specification.
#The AC coupling low frequency (-3 dB) point is 0.8 Hz.
@ Note For basic DC accuracy, refer to the DC voltage specifications in the

DC Specifications section.
Current
Burden Voltage Flatness Error* Bandwidth*
Range Resolution (typical) 20 kHz (-3dB)

20 mA 10 nA <20 mV +0.01 dB 430 kHz
200 mA 100 nA <200 mV +0.01 dB 430 kHz
1A 1 pA <800 mV +0.01 dB 400 kHz

* Typical specification.

5

General Specifications

Self-calibration

NI 4070/4072 Specifications
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Note For basic DC accuracy, refer to the DC current specifications in the
DC Specifications section.

Calibrates the FlexDMM relative

to high-precision internal voltage
and resistance standards. No
external calibration equipment

required.
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External calibration interval................... 2 year recommended

Measurement Category ..........c.cceeeeueenee. II
Caution Do not use the NI 4070/4072 in Category III or IV applications.

Note Refer to the Read Me First: Safety and Electromagnetic Compatibility document for
definitions of Categories and other safety information.

& >

Input protection

Resistance, diode ......cccuvvvevvvveeeenen... Up to 300 V DC
DC V,AC V..ot Up to 300 V DC or AC,,
450 V AC peak
DCIand ACT...ccocevieiiiiiiiene F 1.25 A 250 V Fast-Acting
user-replaceable fuse
Maximum common-mode voltage.......... 300 V DC or AC, 6
Input terminals .........coceevverervienennenenne. Gold-plated low-thermal EMF
solid copper
Triggers
Measurement complete trigger
pulse width......ccccoveneniininiininnnn 3us
Input trigger pulse width................. 1 us, with <2 m cable

@ Note Refer to the Temperature Accuracy Specifications (°C) section for additional
digitizer specifications.

Trigger Voltage Levels

Trigger Voltage High Low

Vi 2.4V min 0.4 V max

Vout 2.0 V min 0.8 V max

Trigger Voltage Level Absolute Maximums

Trigger Voltage High Low

Vin 55V 05V

@ Note Triggers are LVTTL/TTL compatible.
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A Caution The AUX I/O connector on the NI 4070/4072 and the interdevice connector on
the NI PCI-4070 are not isolated. These connectors are not referenced to your
measurement circuit, but they are referenced to the ground of your PXI chassis or
computer. The digital signals on these connectors should not operate beyond —0.5t0 5.5V
of your chassis or computer ground.

Power consumption

PXI devices......covevveeneenienieenenn <12 W from PXI backplane
PCI devices.......ccoceverirenieniennennneee <12 W from PCI slot
Warm-up .....occceeveevieniiinieeeeieeeeeee 1 hour to rated accuracy
Dimensions
PXI devices.....ccoovvveeeeeecveeeeeeennen. 3U, one-slot, PXI/cPCI module;

20cmx13.0cm X 21.6 cm
(0.81in. x 5.1 in. X 8.5 in.)

PCI deviCes...oovviieeiiieeieieeeeeeeeeen, One-slot PCI module;
12.6 cm x 35.2 cm
(4.95 in. x 13.86 in.)

Weight
NI PXI-4070 ....cceeoeereieeieieeeeenne 340 g (12 oz)
NI PCI-4070 c.uoeeiieieeieeieeeieeieene 570 g (20 oz)
NI PXI-4072 ...ccveeereieeieieeeeeee 370 g (13 0z)
Environment
Maximum altitude.............ceevreeeeeeennen.n. 2000 m (at 25 °C ambient
temperature)
Pollution Degree .........cccceveveeneneenienenns 2

Indoor use only.

Operating Environment

Ambient temperature range

PXI devices.....cooovuveieeeeeiveeeeeeennnenn. 0 °Cto 55 °C (Tested in
accordance with IEC 60068-2-1
and IEC 60068-2-2.)

PCI deviCesS.....coovuuvveevieiiiieeeeeieeenn. 0°Cto 40 °C

Relative humidity range.........ccccceevveennene Up to 95% at 40 °C

NI 4070/4072 Specifications 14 ni.com



Storage Environment

Ambient temperature range.................... —40 °C to 70 °C (Tested in
accordance with IEC 60068-2-1
and IEC 60068-2-2.)

Relative humidity range.........c..c.ccccee..e. 5% to 95% noncondensing
(Tested in accordance with
IEC 60068-2-56.)

Shock and Vibration (PXI only)

Operational Shock.......cccccecevveeninviencnnee. 30 g peak, half-sine, 11 ms pulse
(Tested in accordance with
IEC 60068-2-27. Test profile
developed in accordance with
MIL-PRF-28800F.)

Random Vibration
Operating ......ooceevveeveeesieenvenseeenneens 5 Hz to 500 Hz, 0.3 g,

Nonoperating .........ccceeeveererceneenne S Hz to 500 Hz, 2.4 g,
(Tested in accordance with
IEC 60068-2-64. Nonoperating
test profile exceeds the
requirements of
MIL-PRF-28800F, Class 3.)

Safety

The NI 4070/4072 is designed to meet the requirements of the following
standards of safety for electrical equipment for measurement, control, and
laboratory use:

 IEC61010-1, EN 61010-1
« UL 61010-1, CSA 61010-1

@ Note For UL and other safety certifications, refer to the product label, or visit ni . com/
certification, search by model number or product line, and click the appropriate link
in the Certification column.

Electromagnetic Compatibility

This product is designed to meet the requirements of the following
standards of EMC for electrical equipment for measurement, control,
and laboratory use:

* EN 61326 EMC requirements; Minimum Immunity
* EN 55011 Emissions; Group 1, Class A
e CE, C-Tick, ICES, and FCC Part 15 Emissions; Class A

© National Instruments Corporation 15 NI 4070/4072 Specifications



5

CE Compliance

5

Note For EMC compliance, operate this device with shielded cabling.

This product meets the essential requirements of applicable European
Directives, as amended for CE marking, as follows:

e 2006/95/EC; Low-Voltage Directive (safety)
*  2004/108/EC; Electromagnetic Compatibility Directive (EMC)

Note Refer to the Declaration of Conformity (DoC) for this product for any additional
regulatory compliance information. To obtain the 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

=l

National Instruments is committed to designing and manufacturing
products in an environmentally responsible manner. NI recognizes that
eliminating certain hazardous substances from our products is beneficial
not only to the environment but also 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)

EU Customers At the end of their life cycle, all products must be sent to a WEEE recycling
center. For more information about WEEE recycling centers and National Instruments
WEEE initiatives, visit ni . com/environment /weee.htm.

RFEEFMmISERIEFHEREDZE (PE ROHS

HmEZERA  National Instruments 754 H E HL T3 5™ 5 PR S 4545 4 (RoHS).
XF National Instruments #1[E RoHS & #IE(E K, 1% 3% ni.com/environment /rohs_china.
(For information about China RoHS compliance, go to ni . com/environment/rohs_china.)

National Instruments, NI, ni.com, and LabVIEW are trademarks of National Instruments Corporation. Refer to the Terms of Use section on
ni.com/legal for more information about 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, refer to the appropriate location:
Help»Patents in your software, the patents . txt file on your media, or ni.com/patents.

© 2002-2008 National Instruments Corporation. All rights reserved. 371304G May08
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DC et

5} AT $NTODCHREOMLHE. ok iinRE GIPLC) TH— M OBLU ADC
Fr VT L= arEMEICERINET.
DC BE + (HAHIMY@ED ppm’™+ LD ppm)

BEGRS/ C

(0 ~55°C)

'L7 3
*¥vVU7 | FvVU7
24M°* | 90OBM* | 25M* =21 V=3

vy SHRRE ANIER Teq21°C | Teqt5°C | Teqt5°C 2L vHY)
100mv= | 100nV | >10G0Q. 10MQ | 10+10 [ 30+20 |40+20 |4+5 03+03
1V 1w | >106Q. 10MQ | 6+2 20+6 | 25+6 | 2+1 03+03
10V 100V | >106Q. 10MQ | 4+2 20+6 | 25+6 | 1+1 03+03
100V 1000V | 10MQ 6+2 30+6 |35+ 6 | 4+] 03+03
300V mv | 1oMQ 6+6 30+20 | 35+20 |4+3 03+03

* 1 ppm (part per million) = 0.0001%.
THBFYUTL—2 a3V —REEELT S,
PREEIL TRy U T L2 a v EERLLEE. AREMEREDSERE(CHL > TER.

A7y FXIVERE. 100 ms D7 /S—F v B,
Teq = AIEREESN/ZEILTF ) TL— a0 E@3ASF+ U TL—2 3 VEDRE,

DC &t "'+ (HAHHYED ppm + LD ppm)

AERE J1X (Lo 2R RERHK/C
vy SREE (I4E(E) ppm DRE) (0 ~55°C) (0 ~55°C)
20mA | 10nA <20 mV 20 400 + 150 8+ 1
200 mA | 100 nA <200 mV 3 400 + 20 8+0.2
TA 1 uA <800 mV 3 500 + 50 8+04

* D 24 BRIME (23T+1C) 4+ (FEHEYED 50 ppm +L > 2D 5 ppm).

© National Instruments Corporation
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it ABXBLUT2HER") = RBMYED ppm + LD ppm)

BERE/ C
(0~ 55°)
w7 | a7
£v) | FvU
Tv- | Fu-
BATR | 4@ | 0BM” | 2&#EM” | Yay | Yav
Loy AWME | FAMEH' | FRE | T.qt1C | Tu#5°C | Tut5C | AU Y
000t | 100u0 | 1mA 100mV | 15+ 10 50+ 10 80+ 10 8+1 08+1
TkQ tt TmQ 1 mA 1V 12+2 50+3 80+3 8+0.1 08+0.1
10kQ T+ 10mQ 100 uA 1V 12+2 50+3 80+3 8+0.1 0.8+0.1
100 kQ 100me | 10pA v 15+2 50+6 80+6 8+05 | 08+05
1TMQ 1Q 10 uA 10V 20+2 60+ 10 Q0+ 10 8+1 08+1
10OMQ 10Q 1 uA 10V 100 + 2 200+ 10 400+ 10 30+3 30+3
100 MQ ## 100 Q 1 HAIITO MQ 10V 900 + 20 5,500 + 40 6,000 + 40 200+ 10 | 200+ 10

ATy FXIVERE HLUEHEARYUEIC200mMQ £MET S,

T =10~ 0% DFAHHA,

FOAEF YU T L= 3 Y —RERELT D,

TREBEANTFY T2 a3 e ER LSS, AREEEREDEHETED.
YA TRy MEEEROBME,

PO RIUIETUAE DA, FEREIL 106MQ ~1.05GQ DL > 2T 5%, 18 ~ 28 COHEANDEEZREE
FERTBH &,

L2 1 MQ LU ETHEIMRED 80 % £BADHBEICDONTIE 1MQ H72Y 100 ppm #MET 3,
T = MEAEBENAELTF 4 U TL— 3 VELEMSBF LU TL—2 3 VBORE,

YL F—EFRM
Voo SHREE TANERT TR
10V 10 uv TuA. T0pA. TO0OpA. TmA® 10V DC BEMHRICITFHRAIRY &
M 20 ppm ZNE
*PN#A&. LED. EZEHEK IOV ETOY T F—F A4 A — DT R MMIERRIRE,
T -10~ 0% DFHFAREHE.
PITMADTRAMERICHLUTIIRKLAE5V ETOHIE.

DC BE. Bifi. BXWIBERICHT S/ 1 XICLBBMRE

SRBE /1 XIC & BiEMEE
51 #7 L>2®m 10 ppm
5 #1 L>2m 30 ppm
4. ¥7 L>2m 100 ppm

NI 4070/4072 %k 4 ni.com/jp



DC #reD—ik {1k

HHAEE— RBRELE (CMRR)

(LODU—FR#FIZEIFSH 1 kQ #EH) ... >140dB (DC), 100 ms O 7
IN—F v BERFE,
>170dB (>46 Hz). &%x DC /
A ABEFDF. 100ms D7
IN—F v BEERSRS

4BHXDY — FIROBRKIERME. ..o L>2M10% £721E 1kQ DL
TN NVHEOEEER
F—IN=L 2D LMD 105% (B00V LU
1TADL > PI3k<)
DCEEATI/NA T ZABEBIR covrrriiimnnenniinns <30 pA (23 CHEEDIZE#(E)
/=< )VE—EFRELE (NMRR)
BABMYE /s NMRR L 2id
10 >100 dB’ &/ A4 XY —R>46 Hz
50 (60) >60dB* 50 (60) Hz 0.1 %

*®RDC /A XIREFERE 100 ms ORIERRE,
T /=< DC /A XREEARE 20ms (1667 ms) DBIEREE.,

AC {1
5} 2T 41TOACEEOHEEA— OSBRI ST BB CERENET,
i Bomy AR B

o 0.25S/s 1 Hz ~ 300 kHz
6% 259/s 10 Hz ~ 300 kHz
6% 255/s 100 Hz ~ 300 kHz
o% 10005/ 400 Hz ~ 300 kHz
5% 1.0 kS/s 20 kHz ~ 300 kHz

AC AT LEE

L S T (B 108 /s

F— kLB,

ACV BEUAC Lvvcsssissnssissssssiissnss 250 ms

MU H BB o 21

BA R UH L= o 1 kHz
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AC TR fLER

5} 2% $RTOACHEDHIEIL. 6% HARIECEHED 1 % £ LE 3 ESRESH
U — M EODEECERENE T

ACEfit" 2 =+ (ABIMYED % + LD %). 23°Cx10°C

voo E-2 >40 Hz ~ >20 kHz ~ >50 kHz ~ | >100 kHz ~
(R%NiE) BE SARRE 1~40Hz* 20 kHz 50 kHz 100 kHz"" 300 kHz"™"

50mv* | £106mV | 100nV | 0.1+0.04 0.05 +0.04 0.09 +0.04 0.5+0.08 3+0.1

500mVv | £1.05V 1T uv

5V +10.5V 10 uv 0.1 +0.01 0.05 +0.02 0.09 +0.02 0.5+0.02 3+0.05
50V +105V 100 pv

300V +450 V 1mVv

BEFRE /T (0~55T) 0.001 +0.001 | 0.001+0.001 | 0.001 +0.001 | 0.001+0.001 | 0.01+0.01

*EANTFRv VT -3 ik 4G EBADHERBOLS, T, 4 AENRESOROEVEIREK
BaET D,

FERIZDC AT U TICH L TERY %,
P2mV EBASESICERT 5.
T V-Hz 1.5 x 107 BT, 150V BOBE. THIIIREE.

ACER 25 = (RHMYED % + LD %). 0~55°C

vy RIEBE REMRE /C
(E&iE) E—o Bk SREE (EhiE) 1Hz~20kHz * (0 ~55°C)
10 mA * +20 mA 10 nA <10 mV 0.04 +0.02 0.001 + 0.0001
100 mA +200 mA 100 nA <100 mV 0.04 +0.02 0.001 + 0.0001
1A 2 A 1 uA <800 mV 0.1+0.02 0.001 + 0.0001

YA, EBADAEREDSS, CIT £ [FHEMRESORHEVERBETET S,
T BRI 5 kHz ~ 20 kHz DREIRE L > P I23 HIRHE(E,
* 200 pA ZHBZBESITERY 5.

@ AE  EBRE—UBE/BREAEERSEHECETAESICHLTE REELL
BHEMETIIRE LEHA. BEESBIMESICHLTEL Y DEAE LT
SN, 2L REED 2 ~ 20 D 500 MV, DIEEDESE., 5VOL Y
CEFRALT X,
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AC #ReD—ir it

ANA 2 E-F R
ANKTI T
RABERREHE
A DC EBERS

CMRR

1MQ (150 pF &£3:51)
ACF7EFDC AT Y
>8 x107 V-Hz

(LODY—F#EICEIFS 1kQ 1) ... >70 dB (DC ~ 60 Hz)

eV S L2 S0 105% (300 V.
TADL Y JERL)
Bk & B8
2 EMOWE ' 0~ 55°C
AL ST REBL > ALY SREE LBHIRYE %
50 mV ~ 300 V 1 Hz ~ 500 kHz 1s~2ups 6V H1 0.01

2BDT— hEE, ANESEACEEAAL D 10% ZHBABETHDZ L.
T RESHE Y [ED 0.0025 %.

© National Instruments Corporation
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FYNIGREKPL 9049 R34, (NI 4072 DH)
FrNY O REELE
FNRVIR + (RHGMYED % + L PD %), 23C+10°C

RERY /C BHTRH F7#I b
vy SRBE 2M (0 ~55°%C) Lo "R ETFN
300 pF 0.05 pF 0.15+05 0.01 +0.025 160 nA 3 kHz W5
1nF 0.1 pF 0.15+0.1 0.01 +0.003 330 nA 3 kHz W)
10 nF 1 pF 0.15+0.1 0.01 +0.001 330 nA 3 kHz W5
100 nF 10 pF 0.15+0.1 0.01 +0.001 3.3 UA 3 kHz 5]
1 uF 100 pF 0.18+0.1 0.01 +0.001 100 HA 1 kHz &5
10 uF 1nF 0.18 +0.1 0.01 +0.001 1 mA 1 kHz &5
100 pF 10 nF 0.18+0.1 0.01 +0.001 1mA 91 Hz &5
1,000 uF | 100 nF 0.18 +0.1 0.01 +0.001 1mA 91 Hz &5
10,000 uF | 1uF 0.18+0.1 0.01 +0.001 1mA 91 Hz &5

*HBMEFRYUTL—2a VY —REBELT D, SMARBORBMT —TIVELE—ILEYA R RT S =T
IWEERLEY — RHEER. T8 =20, tHREL D5 % ZBZ. D 110 % REDEICEAT 5. /-
B/ 0.06 pF £TRIET S 300 pF L > P &kKk<,

ZLl.
FPOUOWR=V TR INAEEBET S,

120508 AR
A2909 YR+ (BRBMYED %+ 2PD %), 23°C+10°C
BER¥/C FHTAE T7xI b
vro SRBE 25M° (0 ~55%) Lt BUHRBEHT | ETN
10 uH 1 nH 05+1 001 +0.01 330 uA 30 kHz B3
100 pH 10 nH 02+0.1 001 +0.01 330 uA 30 kHz L]
1 mH 100 nH 02+0.1 001 +0.001 330 uA 3 kHz &5l
10mH? | 1uH 0.15+0.1 0.005 +0.001 33 pA 3 kHz B3
100mH # | 10uH 0.15+0.1 0.005 +0.001 33 pA 273 Hz L]
1H? 100 pH 0.18+0.1 0.007 +0.001 33pA 273 Hz 5
5H* 1 mH 0.18+0.1 0.007 +0.001 330 nA 273 Hz B3

*HAMEYUT =23 Y —REREELT D, SMERBOREMT—TIVELF—ILRYA R RT 5 =T

WEERLEZY — REIER. T8 =20, AL 20 110 % KEDEISERT 5.

YOO B=UTRAMAEEERET S,

PAREL D % EBASEICERY 5,

NI 4070/4072 4
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FYNRIREEVAL 509 2 AD—ik L

L O EEIHEBETE oo, 10 [8] /s
£—F oo A Y EE
F4/8%% >R | 300pF. 1nF. 10nF. 100nF. 1uF. 10uF | 208/s
100 wF, 1,000 pF. 10,000 pF 35/s
A>555>Z | 10uH. 100 uH 408/s
1 mH, 10 mH 20'S/s
100mH. TH. 5H 35/s
FYNROYGRT T =D, L>2D5%
AT RF—=IN=L 2D i, LMD 110 %
5 L RIVF =2, TEER
BITE A TE s BERFEOERRRMSLVE
SEFREEANEL. FFTE—J#
WEFERLTCA VIO RER
[FFv /Ny REFE
e T OPEN/SHORT
BElak =1 2. U—F#HEHY

DCNAT R (F¥ /IR G ADH) ... HH DS LO £TO046V., 1—H
MERARE (774 )L Tl

| e

© National Instruments Corporation
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mEEEMLE (C)

94 250 | 24M 25M 25M
7 2| e Tea Teal RV Tea 25 T | BEGRE | 2k
(°c) (c) #5°C* | t5°C*Y (‘C) c* ct (c)/ck (’c)
HEX J -150 ~ 1200 03 10 -210~-150 04 12 0.03 0.1
K -100 ~ 1200 04 10 -200~-100 04 1.5 003 0.1
N -100 ~ 1300 03 10 -200~-100 0.6 1.5 0.03 0.1
T -100 ~ 400 03 1.0 -200~-100 04 15 0.03 0.1
E -150 ~ 1000 0.2 1.0 -200~-150 0.3 1.5 0.03 0.1
R 300 ~ 1760 0.6 1.8 -50 ~ 300 14 19 0.06 0.1
S 400 ~ 1760 0.7 1.8 -50 ~ 400 13 1.8 0.06 0.1
B 1100 ~ 1820 06 1.8 400 ~ 1100 14 1.9 0.09 0.1
RTD™* -200 ~ 600 0.14 oon 0.01
g— I -80 ~ 150 0.08 0.002 0.01

*rIalb—va EERSEER.

¥ TB-2627 @D PXI-2527 =& (CJCIRED 15 ~ 35 COHBED. 05 CD CIC BEREL LU 25 uv D
BEEMENA 7y b&E0. CICEHEN O~ 15CEAF IS5 ~50 COHE. 5205 COFRERM
EZMET S.),

HRERHE OMM FHAIROBEREDZEL 1 CEBOAERNEREDESNVETRY)

"4 #RIHBERD Ro=100 Q. Pt3851 RTD( HAE TOER/NMEFEZEER ).

Tea = BIRIRBENZEILT7F Y UTL—2a EL@ENBFrUTL—2 a VY BORE.
AEEEOSICE. BRETA-TBHEEZNET 5,

wigTr o4y

EKFRATA
YT — F B IV EERERE
BHD S T — B oo r= %@\
y=1. 2, 3...1.8x10°
B/DNEEERBER oo 8.89 us
BRAGCERRSM ... 149 s
FREREER s n/r. n=4Y>7ILEL
r=4>7IL—k
AIZEMEREE oot 10~23Ey k., [Fo445D
BAYVTIL—b] DTS T%
3
BIIBEEE ..o BEBLIVER
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BIEL 2 e +100 mV ~ +300 V

(DC/AC h 7Y > 4)
B VD s 20mA~T1A
FALN=RIEE ... 25 ppm
AANUKH
FFBEEE 1.8 us
DU ———————— <600 ns

5} AT 20f0ANFUHEREONTE. (—@i# o200 [RUH) 28
BLT< £,

FOILYDRRY TNV — b

12 o~

N

10 100 1k 10k 100 k 1M 10M
HoTIs

U NUARICY Y TV EERT 2 ORBOF/ERBIEADEICKES, V7D 7ThRIABEEZMET D&, (v F RN
AD) FOEMENED, EAFEDMECEEEE.
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WwgT o4 VB

5} 2% $RCOFUSAFREMEL S MEOEME. DCHTULS, LT
£y UTL— 3 ik BEULEMSs DY Tl — OBAICHRS NE

ER
BT
AWM VE—-Y | FEESRZE' g ¢ 1kHzTHD & | 20 kHz THD &

vy YR’ 20 kHz (-3 dB) B, -1dBfs | &', -1dBfs
100 mV >10GQ. 1MQ | -003dB 300 kHz -104 dB -78 dB
1Y >10GQ. 1MQ | -003dB 300 kHz -109 dB -83 dB
10V >10GQ. 1MQ | -003dB 300 kHz -96 dB -70 dB
100V 1TMQ -0.03 dB 300 kHz -96 dB -70 dB
300V 1TMQ -0.03 dB 300 kHz -98 dB -72dB
* 150 pF &350,
YRR,

PACHTY VI DERIEE (-3 dB) RA 2 MF 08 Hz

5} 2% =ADCHELOWTE (DCHH t5 320 IDCEBEMLE £8RL

TLEEW,
&t
Lo SRIE RIERE (FMfE) | FEESRSE 20kHz | WE5E (-3 dB)
20 mA 10 nA <20 mV +0.01 dB 430 kHz
200 mA 100 nA <200 mV +0.01 dB 430 kHz
1A 1 uA <800 mV +0.01 dB 400 kHz
- AL,

5} #®  sADCHELSLTIL DCHE £ 320 [DCBHfE £5EL

TR,
—ik iR
EATELUTL =23 s EHRENEET | R
> TFHexDMM &=+ v ) 7
L— bR, SEF v U TL—a>
EEIRE
U T L= 2 DB o 2E (#5)

Measurement Category ... I
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NI 4070/4072 % Category Il €23 IV D7 71U o —2 3 > TERALEWTL
EEW,

AE  AEATITVOEESLVZFOMOZREFERICDONTIE. MFLDHICEFALE
IV REMEEBHMIIEICDNTI #28BL TS0,

AR
i N Sl BX 300V DC
DC Ve AC Vaooosseossssessse A 300 V DC £/ 13 AC e
450VAC E—2
DCIBEUAC Lo, F125A 250V E#HE E 2 —X
(L— Y HSST AT HE)
BATESE— RBE o 300 V DC 7= (E AC,ms
ATHET o EMELOEL, BELSA Y
+4A
NP,
AERT MUK
J A S 3us
AFT RS IOV RIE o 1us. <2m Do —7ILERE
5} AT  zof0oFssSHgconTE TRERELE (C)) 0ksiavEs
BLTEE,
FUHBELARL
FPUHERE HIGH LOW
Vin RIN24V sgX04V
Vout B®N20V RA08V
;U HBEV ANV BRKE
FUHERE HIGH LOW
Vi 55V

*E

© National Instruments Corporation

B U A LVITL/TIL ICEE#MLL TOWE T,

NI 4070/4072 @ AUX /O 320 # B XU NIPCI-4070 DT /NA ABaAx U 5 (3
wHEEINTOWERA. CNoDIXRI FIFRAERKTEARS, BEWLD PX
Dy —LFEEFAVEL-IDIS U RERELLTOVET., BELWDI v —
FFAVEL—SDIS U FERELLT-05~55 VEEADTHIVE

BEINSDARY I TEALENWTL/ZE,
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HEBBN

o A X (.S <12W PXINy o TL—2&U
#45)
= O I A N (57 <12W (PCl RO bk U #ER)
I e N A B EREEIETHET 1 B
N~
= A X (7S 3U. 1 RAOv k. PXI/cPCIE
Ta—)b.

20x13.0x21.6cm
(0.8x5.1x85in.)

= O Iy A N (5 1 X8y cPCIEZ a—)l,
126 x 352 cm
(4.95 x13.86in.)
E=
NI PXI4070 .. 340g (12 02)
NI PCI070.....sssieeissisieins 570 g (20 02)
NI PXF4072.ccoiieiesissiesiesssieins 370g (13 02)
R
s == = A 2000 m (EFEE 25 CH)
TEZEIE s 2
ZEAFERDH»
BEIRIE
B BB E & B
o A X (. S 0~55C
(IEC 60068-2-1/IEC 60068-2-2
[27E > TRERE)
= O [ A N (57 S 0~40C
RSB ... =K 95 % (40 CHE)
RERIE
FIBLREEERR ........oooovoeveveeeesveresssessssssesssns -40~70°C
(IEC 60068-2-1/IEC 60068-2-2
[2E > TRiERE)
AAXHEEEEEB ..o 5~05%., HEELEZ L
(IEC 60068-2-56 |1 > TaER
&)
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i / Ix& (PXI DH)

BNVERFEIEE .o RA30g CEERE). 11ms
/8L R (IEC 60068-2-27 [Z##L
L CaBRFEH. MIL-PRF-28800F
JEHPLLTTRNIOT7 7ML E

MexI.)
o2& hAIREN
BNVERF s 5~ 500Hz. 0.3 Qims
FERNERF o 5~ 500 Hz. 2.4 Qs

(IEC 60068-2-64 [ZHEH#L L TalER
EH. FEMERTRNTIOT 74
JUIE MIL-PRF-28800F. Class 3
DEHZ LRESD.)

Rzt

NI 4070/4072 (3. &Hl. #I#H. RERICEASNIBEIEEICEHTHUT
DREFEDVERGEBICT LD ICKFENTNET,

* |EC 61010-1. EN 61010-1

e UL 61010-1. CSA 61010-1

5} 2% U BLOORSRECOVNTIE. BEOSNESBT B0, ni.con/
certification (HFB) IC7 /AL TERES BB FLEFEZSAT
BREL. REOWOZETSYU 0251 ys LT LS,

(oY {TTRYA
COBERE. LUTFOEMCHRigs. AL HEH, ARAESEESRICHT S
BBOBHERITLD ICRIFTSINTOET,
e ENOGIB26 EMC HERHF. R/INM a7+«
e ENB50IT ITZviar (Group 1. Class A)
e CE. Cdick. ICES. BLUWFCCPart15TZv 3> (ClassA)

5} A%  EMCREAZEAEE. L= Ro—TIhE—RICT DT/ REERLTS
EEL.
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CE&E&

=l

CORRF. UTFOLSIC. CEX—VREICEDNT, H4T 5 ECHE
ESESICLAERNEHICEEGLTNET,

o 2006/95/EC. {EBEiEs (R2H)

«  2004/108/EC. BHAIMEIAE (EMC)

A CORBOZTOMODIACTSATURBERICONTIE BEEE (DoC) &2
BLEEN, COEFBD DoC #HE 7 5(2(E. ni.com/certification (Z&
B I7TIORALTCERBESELEIER S THREL, RIADOHOZHT S
D200 ) o LTSS,

FToaFIAVRYILAYIE, REBICZELUL/EBOBERERBIVOREIC
BRUBATHNED., NIL. BRHSBEOEEYEERNTIIEN. B
BOHEST NI OBERICESOTERTHDEEZTWET,

BREBEOFMAFERICDNTIE. ni.com/environment (%EE&) D Nl and
the Environment #5B L T ZE 0\, ZOXR—=2(TIE NIDERL T

WBIRFIEFER, CORF 2 A2 MILIEENTOVAVREBFRICDL
THBRBEINTNET,

BEESETME (WEEE)

BMOBEEAN HREGEBE/—ITRXTOERRBE. BT WEEE VS0 F—~
EFLTLEZEZWN, WEEE U YA 908 —B8LU0F 2 aF b4 AVILA YD
WEEE NO¥ISICBE T B5$M(E. ni.com/environment/weee.htm ZSBL T2

AN

RFERFmITRIEHEEDZE (PE ROHS)

HREZERA  National Instruments 744 m E H -2 5™ 5 b BRI 24 S 4 54 4 (RoHS).

XF National Instfruments 1 [ RoHS & #IE(5 &, 1% 3% ni. com/environment /rohs_china.
(For information about China RoHS compliance, go to ni . com/environment/rohs_china.)
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