NI PXI-4130 Specifications

Dual-Output, Power Source-Measure Unit

‘C@F#z%?hmm\E$%&—9B§$nTUiTO‘

This document lists specifications for the NI PXI-4130 dual-output Source-Measure Unit (SMU). Specifications are subject to
change without notice. For the most current specifications, visit ni . com/manuals.

National Instruments defines the capabilities and performance of its Test & Measurement instruments as Specifications, Typical
Specifications, and Characteristic or Supplemental Specifications. Data provided in this document are Specifications unless
otherwise noted.

Specifications characterize the warranted performance of the instrument within the recommended calibration interval and under
the stated operating conditions.

Typical Specifications are specifications met by the majority of the instrument within the recommended calibration interval and
under the stated operating conditions. The performance of the instrument is not warranted.

Characteristic or Supplemental Specifications describe basic functions and attributes of the instrument established by design or
during development and not evaluated during Verification or Adjustment. They provide information that is relevant for the
adequate use of the instrument that is not included in the previous definitions.

Unless otherwise noted, specifications are valid under the following conditions:

. Ambient temperature 23 °C + 5 °C

. After 30 minute warm-up time

. niDCPower Samples to Average property/attribute set to 300 for optimal 50 Hz and 60 Hz rejection

To access the NI PXI-4130 documentation, navigate to Start»Programs»National Instruments»NI-DCPower»Documentation.

Device Capabilities

Channel DC Voltage Ranges Isolation DC Current Source and Sink Ranges
SMU Channel (1) 20V to+20V 60 VDC, CAT I 200 pA
-6Vto+6V 2mA
20 mA
200 mA
2 A"
Utility Channel (0) 0OVto6V N/A 1A(GW)
* Current input/output for channel 1 is limited to 2 W or 300 mA when operating under internal power. Continuous sinking
power for channel 1 is limited to 10 W, subject to derating above 30 °C. Refer to Figure 4, Maximum Sinking Power versus
Ambient Temperature for Channel 1.
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Figure 1. Channel 0 Quadrant Diagram Figure 2. Channel 1 Quadrant Diagram
SMU Channel Specifications (Channel 1)
Voltage Programming Accuracy/Resolution
Accuracy + (% of output + offset)
1 Year
Range Resolution 23°C+5°C
+20V 0.33 mV 0.034% + 1.8 mV
+6V 0.1 mV 0.034% + 1.5 mV
Current Programming Accuracy/Resolution”
Accuracy + (% of output + offset)
1 Year
Range Resolution 23°C+5°C
200 pA 10 nA 0.03% + 0.1 pA
2 mA 100 nA 0.03% + 1 A
20 mA 1 nA 0.03% + 10 pA
200 mA 10 HA 0.03%+ 100 pA
2 Af 100 A 0.12% + 1 mA

Load Current.

* Minimum programmable current limit/level is 2% of range.

 For currents = 500 mA, refer to the additional derating information in Figure 3, Accuracy Specification Derating versus
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Voltage Measurement Accuracy/Resolution

Accuracy * (% of reading + offset)
1 Year
Range Resolution 23°C+5°C
+20V 0.10 mV 0.03% + 1.5 mV
+6V 0.10 mV 0.03% + 1.5 mV
Current Measurement Accuracy/Resolution
Accuracy * (% of reading + offset)
1 Year
Range Resolution 23°C+5°C
200 pA 1.0 nA 0.03% + 0.02 pA
2 mA 10 nA 0.03% + 0.2 pA
20 mA 0.1 pA 0.03% + 2 pA
200 mA 1 uA 0.03% + 40 pA
2 A" 10 A 0.12% + 200 uA

Load Current.

* For currents > 500 mA, refer to the additional derating information in Figure 3, Accuracy Specification Derating versus

Channel 1 Additional Specifications
Settling Time!, typical .........ccoenn... 500 us
Output Capacitance, typical
Low Setting ........cccceevveveeereennene 10 nF
High Setting.......cccoceveveevencnnencne 6.8 uF
Slew Rate, typical ........cccceeveveenene 0.08 V/us
Transient response
(typical) c.ceeeveieieieieicececceene Recovers to <0.1% of
voltage range within
200 ps after a change in

load current from 10% to
90% of current range

Normal Mode Noise (Source only),

typical..cceeeiniiieiccerecece 15 mV,_, into resistive
load <5 mV RMS 20 Hz
to 20 MHz bandwidth

Remote Sense .........coevveereeeienens Up to 1 V drop per lead
using internal power or
2> 12 V auxiliary power
supply
Add 120 pV to accuracy
specification per volt of

lead drop
Load Regulation
VOItage......ccvvevueveeereneirceeene 20 mV per amp of output
load using Local Sense
CUITENL .. 0.01% of range per volt

of output change

Line Regulation (% of output + offset, per volt of change in
Auxiliary Power Input)

VOItage....cccovvuereeeeieienienecreene 0.01 + Il mV

CUITENL . 0.01 + 0.02% of range

Temperature coefficient (Tempco) is 10% of accuracy
specification per °C

! Settled to 1%, 1 V step, 50% of current range at final value, output capacitance set to low, using Auxiliary Power Supply.

© National Instruments Corporation
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Utility Channel Specifications (Channel 0)
Programming Accuracy/Resolution”

Accuracy +
(% of reading + offset)

1 Year
Output Function Range Resolution 23°C+10°C
Voltage +6 V 0.12 mV 0.05% + 4 mV
Current 1 A7 0.02 mA 0.15% + 4 mA

* Minimum programmable current limit/level is 2% of range.

 For currents = 500 mA, refer to the additional derating information in Figure 3, Accuracy Specification Derating versus
Load Current.

Measurement Accuracy/Resolution

Accuracy +
(% of reading + offset)

1 Year
Measurement Type Range Resolution 23°C+=10°C
Voltage +6V 0.06 mV 0.05% + 4 mV
Current 1A* 0.01 mA 0.15% + 4 mA

* For currents > 500 mA, refer to the additional derating information in Figure 3, Accuracy Specification Derating versus
Load Current.

Channel 0 Additional Specifications

Settling Time, typical .........ccoceeueee. <l ms Load Regulation
10% to 90% of range, VOItage ...covevveueevenreieeeenieieiennens 0.42% of range per amp
measured with full load of output load
Output Capacitance, typical ............ 33 uF CUITENL e 0.02% of range per volt
of output change
Transient response, typical.............. Recovers to <0.1% of
voltage range within Temperature coefficient (Tempco) is 15% of accuracy
50 us after a change in specification per °C

load current from 50% to

100% of currentrange  Supplemental Specifications
Normal Mode Noise and Ripple (Source only) Programming and Measurement Timing1

Voltage, typical......c.ccccevevveuveucnnee <1.5mV RMS Maximum Output Update Rate....... 3000 Updates/s
20 Hz to 20 MHz
bandwidth Maximum Measurement Rate

(Samples to Average = 1) ..coceenene 3 kS/s

Typical Single Point Update
Latency.....ccoeeeereieenienieeneniciieennns 600 us

! Does not include load dependent settling time.
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Additional Information
Auxiliary power input protection

OVervoltage ........coeeeeveveeneeeruennee >15.5 VDC shut-off;
>20 VDC crowbar
(fused)

Overcurrent or reverse voltage ... Fused

Recommended Calibration
Interval .....ccocooveeninciiiiccrenee One year

0.25

Channel 0 —y Channel 1
/7
0.15 /

0.1 / /
0.05 y
0 f T T
0 0.5 1.0 1.5 2.0
Output Current (A)

Additional Error (%)

Figure 3. Accuracy Specification Derating versus Load Current
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Note NI recommends Littelfuse 21806.3 for
Auxiliary Power Input fuse.

Front panel connectors
Output channels .........

Auxiliary power input

................. MINI-COMBICON,
3.81 mm (6 position)

................. MINI-COMBICON,
3.5 mm (2 position)

@ Note Front panel connectors can accept wire
gauges from 16 AWG to 28 AWG.

I

Channel 0
Channel 1 Output
Channel 1 Sense
OVto+6V

GND

moow>»

F High Terminal
G Low Terminal
H Low Sense Terminal
I High Sense Terminal

Figure 4. Maximum Sinking Powerversus Ambient Temperature
for Channel 1

Physical Characteristics

Dimensions ......c..ccoeevvveeeveeeieinneeennns 3U, one-slot,
PX1/cPCI module;
2.0cmx 13.0cm x21.6 cm
(0.8 in. x 5.1 in. X 8.5 in.)

Weight ..o 312g (11 0z)
User-replaceable fuses

Channel 0

(internally-socketed)...........c....... 1, Littelfuse 045301.5

(F15A125V)
Auxiliary power input
(front panel-mount) ...........c....... 1,5 x 20 mm glass fuse
(T6.3AL250V)

© National Instruments Corporation

Figure 5. NI PXI-4130 Output Connector

®&—{]

A Auxiliary Power Input
B +11Vto+155V

C GND

Figure 6. NI PXI-4130 Auxiliary Power Input Connector
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Power Requirements

PXI power requirement................... 10Wat5V,
I1Wat33V
6Watl2V
25Wat-12V

Auxiliary power source (optional; Channel 1 only)

Input requirements ..........cc.cece... 11 VDC to 15.5 VDC,
5 A max
Environment
Maximum altitude ............cooeuvereenne. 2,000 m (at 25 °C

ambient temperature)
Pollution Degree.........cccecereneennenne 2

Indoor use only.

Operating Environment

Ambient temperature range............. 0°Cto55°C
(Tested in accordance
with IEC-60068-2-1
and IEC-60068-2-2.)

Relative humidity range .................. 10% to 90%,
noncondensing
(Tested in accordance
with IEC-60068-2-56.)

Storage Environment

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

Relative humidity range .................. 5% to 95%,
noncondensing
(Tested in accordance
with IEC-60068-2-56.)
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Shock and Vibration

Operational shock ........c.ccccecevrennne 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.........c.ecceveeeeeeeneennens 5 Hz to 500 Hz, 0.3 gy

Nonoperating.........cccccceevveeeenennee 5 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.)

Accessories

Visit ni . com for more information about the following
accessory.

Table 1. NI Accessories for the NI PXI-4130

Part Number
Accessory Description (P/N)
NI APS-4100 Auxiliary power 779671-01
source for
NI DC power
supplies

A Caution  You must install mating connectors
according to local safety codes and standards
and according to the specifications provided by
the manufacturer. You are responsible for verifying
the safety compliance of third-party connectors and
their usage according to the relevant standard(s),
including UL and CSA in North America and IEC
and VDE in Europe.
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Table 2. Third-Party Accessories for the NI PXI-4130

Manu-

Accessory Description facturer P/N
MINI- Mating Phoenix 1714964
COMBICON, connector Contact
3.81 mm for output
(6 position) channels
MINI- Backshell Phoenix 1714993
COMBICON, for output Contact
3.81 mm channels
(6 position) mating
backshell connector
MINI- Mating Phoenix 1714977
COMBICON, connector Contact
3.5 mm for auxiliary
(2 position) power input
MINI- Backshell Phoenix 1714980
COMBICON, for auxiliary Contact
3.5 mm power input
(2 position)
backshell
Chip fuse Channel 0 Littelfuse | 045301.5
(F15A output fuse
125V)

5 %20 mm, Auxiliary Littelfuse 21806.3
glass fuse power input

(T63AL fuse

250 V)

Safety

A Caution Do not connect to signals or use for the
measurements within CAT 11, III, or IV.

Isolation Voltage
Channel to-earth ground

Continuous..........ccovveeeeevveeeeennnn. 60 VDC, CAT I, verified
by dielectric withstand
test,5's

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.

© National Instruments Corporation

Electromagnetic Compatibility

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

. EN 61326-1 (IEC 61326-1): Class A emissions; Basic
immunity

. EN 55011 (CISPR 11): Group 1, Class A emissions

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

. FCC 47 CFR Part 15B: Class A emissions

. ICES-001: Class A emissions

/N
5

CE Compliance C €

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

. 2006/95/EC; Low-Voltage Directive (safety)

. 2004/108/EC; Electromagnetic Compatibility
Directive (EMC)

Caution When operating this product, use shielded
cables and accessories.

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

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.
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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.

BT EEFRITRIZFHEEDE (PE ROHS)

hEZEA  National Instruments 754 [ 115
@@ L i e B A R e TR 4 (ROHS). KT

National Instruments 4115 RoHS & HILPESE &,

1% 5% ni. com/environment /rohs_china.

(For information about China RoHS compliance,

Qo 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.

© 2007-2010 National Instruments Corporation. All rights reserved. 374746D Jun10



NI PXI-4130 {t#k

— -y :s’ —_— —

Ta7likihn. BEAV—-RAADy—aZy b

CDORFIAPITIE NIPXII30 T2 7V GHAV—RXRADy—2=y ; (SMU) Ot#kEREEHEL T
F9., TEREIBFOBHMALICEREINSZEPHY ET, RFOMAERICDNTIE, ni.com/manuals ZSBL T
<FEEL,

FTaFIAVRYINAY TR TR FHAAESROBES LOMEEE IRl MEEMGERL. BLU MHFH
FEFHEELE ELTEELTOWET, CORF AV MIREHINET—FILERDBAVERY I TT.
MEER] IEHERF+ U 7L —2a VERAICENT, BBSNZEERG T CTRISNDHAEOMEEZRLET.
MEEME] IHRF VT2 3 ERAICENT, RESNZEERG T TREZHROFTASENHTHEEE
RUET., sHASROMEERRIEENER A,

MEMEEITHBAE] (I R ELERAREPICHEESNZFASOERAMNBESLUVOBEE R, RIEE/(3H
BRCFHEINZDBDTEHY FHA. INICIE. FRDEEICEENTULVZL, FHASOEEN/ZERICEAYT
SEmMMOEEINTNET,

BFITERDZORY, CNSDOERISLUTOREFICHLTENTT .

o FEBERE:23C+5C

e Udx—AT7vEM 309

e S0HzBLULEOHZD/ A XfpEEH D=6, niDCPower T B Y LTI T 0/87 « / BiEIL 300

—=nen

[TER7E.

NIPX-I30 D RF 2 A2 M7 o ERTBICIE. R —b>FTRTDF OS5 A— National Instruments =
NI-DCPower—=> RFa A/ bEHERLET.

T INA A#kE
Frozxl DCBEV Y i DCBRtY—R /00y
SMU F+ >3 (1) 20V ~+20V 60 VDC. CATI 200 pA
-6V ~+6V 2 mA
20 mA
200 mA
2 A*
A—T4UT4Fv>x) (0 OV~o6V VA 1A (6W)
*Fror) 1 OEBRAN/ HAIFE. REBERTOEERFCIE 2W £7414 300 mA ITHIRENE T, Fvx
V1 DESL OBAITI0OW ICHIBREN. 30 CE LEARETIIMET T SRIEEMENHY £ 4 DETRK
DUOBNBLVARRE (Fyox)l]1) #BBLTESL,

¢ NATIONAL
’ INSTRUMENTS



Epmt 1 E—%R
vy V=R

-6V 6IV
E=RE EeE Y
U—2 Suy

1A+
|—

FrURIL0: 6W (BE—ZIR)

V+

+2A
+200mA
_ -20mA
E_RE " E_2R
vy E =R
+200pA
V-~ —V+
-20V —200pA+ 20V
- —2mA—T+
B= EMRE
Y—R  TEOmAT vy
—200mA+
oA+

FroRIL 1 40W (B—REB. E=FR).
10W (EZRR. HEERR)

B1 Fv>r)l0DRRKE

SMU Fv > RIVitER (Fv¥ IV 1)

2 Frrxl1 OKRRER
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FEE = (HWAHED %+F7RY M)
146
vy SERE (23 °C +5°C)
20V 0.33 mV 0.034% + 1.8 mV
6V 0.1 mV 0.034% + 1.5 mV
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RENTHEE / SHR6E

WK + (BEAMYED %+ A 7€y M)

vy SREE (23 %Ts °C)
+20 V 0.10 mvV 0.03% + 15 mV
+6V 0.10 mvV 0.03% + 15 mV
BiNERE / SR8
BE+ (MAMYED %+F7€Y )
14
(2% SHRRE (23°C +5°C)
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2A 10 pA 0.12% + 200 pA
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