DEVICE SPECIFICATIONS

NI PXle-4137

Single-Channel Precision System Source Measure Unit (SMU)

This document lists specifications for the NI PXIe-4137 (NI 4137).
The NI 4137 is a precision system source measure unit (SMU).

Specifications are subject to change without notice. For the most recent NI 4137
specifications, visit ni.com/manuals.

CE Hazardous Voltage This icon denotes a warning advising you to take precautions
to avoid electrical shock.

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 instruments 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:
+  Ensure an ambient temperature of 23 °C + 5 °C.!
*  Ensure a calibration interval of 1 year.
*  Allow 30 minutes warm-up time.
*  Perform self-calibration within the last 24 hours.
*  Set the niDCPower Aperture Time property or
NIDCPOWER ATTR_ APERTURE TIME attribute to 2 power-line cycles (PLCs).

»  Ifthe PXI Express chassis has multiple fan speed settings, set the fans to the highest
setting.

' For the definition of ambient temperature, refer to the Maintain Forced-Air Cooling Note to Users
available at ni.com/manuals.
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To access NI 4137 documentation, navigate to Start»All Programs»National Instruments»
NI-DCPower»Documentation.
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Cleaning Statement

A Caution Clean the hardware with a soft, nonmetallic brush. Make sure that the
hardware is completely dry and free from contaminants before returning it to
service.
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Device Capabilities

The following table and figure illustrate the voltage and the current source and sink ranges of
the N1 4137.

Table 1. Current Source and Sink Ranges

DC voltage ranges DC current source and sink ranges
600 mV 1 pA
6V 10 pA
20V 100 pA
200 V? 1 mA
10 mA
100 mA
1A
3A3

2 Voltages levels and limits > |40 VDC]| require the safety interlock input to be closed.
3 Current is limited to 1 A DC. Higher levels are pulsing only.
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Figure 1. Quadrant Diagram*
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Pulse only, maximum pulse on time 1ms, maximum duty cycle 5%
Pulse only, maximum pulse on time 400 ps, maximum duty cycle 2%

DC sourcing power is limited to 20 W, regardless of output voltage.’

ﬁ Caution Limit DC power sinking to 12 W. Additional derating applies to sinking
power when operating at an ambient temperature of >45 °C. If the PXI Express
chassis has multiple fan speed settings, set the fans to the highest setting.

4 For information about configuring the NI 4137 for pulsing, refer to the NI DC Power Supplies and
SMUs Help.

5 Power limit defined by voltage measured between HI and LO terminals.

6 T, is the internal device temperature recorded by the NI 4137 at the completion of the last self-
calibration.
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Voltage Programming and Measurement
Accuracy/Resolution

Table 2. Voltage Programming and Measurement Accuracy/Resolution

Range | Resolution Noise Accuracy (23°C 5 °C) + Tempco + (% of
(noise (0.1 Hz to (% of voltage + offset) voltage + offset)/°C,
limited) 10 Hz, . . 0°Cto55°C
peak to Tca| =5 C6 Tca| +1°C
peak),
Typical
600 mV | 100 nV 2 uv 0.020% + 0.017% + 0.0005% + 1 uV
50 uv 30 pv
6V 1 uVv 6 uvV 0.020% + 0.017% +
320 pv 90 pv
20V 10 uv 20 pv 0.022% + 0.017% +
1 mV 400 pv
200V [ 100 pV 200 uV 0.025% + 0.020% +
10 mV 2.5 mV

Current Programming and Measurement
Accuracy/Resolution

Table 3. Current Programming and Measurement Accuracy/Resolution

Range | Resolution Noise Accuracy (23°C =5 °C) = Tempco = (%
(noise (0.1 Hz to (% of current + offset) of current +
limited) 10 Hz, peak o7 . offset)/°C, 0 °C
to peak), Tea£5°C Tear£1°C to 55 °C
Typical
1 pA 100 fA 4 pA 0.03% + 0.022% + 40 pA | 0.0006% +
100 pA 4 pA
10 A | 1pA 30 pA 0.03% + 0.022% + 0.0006% +
700 pA 300 pA 22 pA

7 Tg is the internal device temperature recorded by the NI 4137 at the completion of the last self-

cal

ibration.
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Table 3. Current Programming and Measurement Accuracy/Resolution (Continued)

Range | Resolution Noise Accuracy (23°C =5 °C) = Tempco = (%
(noise (0.1 Hz to (% of current + offset) of current +
limited) 10 Hz, peak T 5 °C7 T 1°C offset)/°C, 0 °C

+ +
to peak), cal = cal = to 55 °C
Typical
100 pA | 10 pA 200 pA 0.03% +6nA | 0.022% +2nA |0.0006% +
200 pA

1 mA 100 pA 2 nA 0.03% + 60 nA | 0.022% + 20 nA | 0.0006% +

2nA

10mA |1nA 20 nA 0.03% + 0.022% + 0.0006% +

600 nA 200 nA 20 nA
100 mA | 10 nA 200 nA 0.03% + 6 pA | 0.022% +2 pA | 0.0006% +
200 nA
1A 100 nA 2 A 0.04% + 60 pA | 0.035% + 20 pA | 0.0006% +
2 A
3A8 1 pA 20 pA 0.08% + 0.075% + 0.0018% +
900 A 600 nA 20 pA

Noise, Typical

Wideband source noise

<20 mV peak-to-peak in 20 V range, device
configured for normal transient response,
10 Hz to 20 MHz

The following figures illustrate noise as a function of measurement aperture for the NI 4137.

7 Tg is the internal device temperature recorded by the NI 4137 at the completion of the last self-
calibration.
8 3 A range above 1 A is for pulsing only.
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Figure 2. Voltage Measurement Noise vs. Measurement Aperture
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\@ Note When the aperture time is set to 2 power-line cycles (PLCs), measurement
noise differs slightly depending on whether the niDCPower Power Line Frequency
property or NIDCPOWER ATTR POWER LINE FREQUENCY attribute is set to
50 Hz or 60 Hz.
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Figure 3. Current Measurement Noise vs. Measurement Aperture
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\@ Note When the aperture time is set to 2 power-line cycles (PLCs), measurement
noise differs slightly depending on whether the niDCPower Power Line Frequency
property or NIDCPOWER_ATTR POWER LINE FREQUENCY attribute is set to
50 Hz or 60 Hz.

Sinking Power vs. Ambient Temperature
Derating

The following figure illustrates sinking power derating as a function of ambient temperature
for the NI 4137.
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Figure 4. Sinking Power vs. Ambient Temperature Derating
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Output Resistance Programming Accuracy
Characteristics

Table 4. Output Resistance Programming Accuracy Characteristics

Current Programmable Programmable Resistance | Accuracy * (% of
Level/Limit Resistance Range, Range, Current Mode resistance
Range Voltage Mode setting),
Tca| +5 °09
1 pA 0 to =5 MQ +5 MQ to +infinity 0.03%
10 pA 0 to £500 kQ +500 kQ to <infinity
100 pA 0 to £50 kQ +50 kQ to tinfinity
1 mA 0 to +5 kQ +5 kQ to infinity
10 mA 0 to £500 Q +500 Q to infinity
100 mA 0to+50 Q +50 Q to +infinity
1A 0to+5Q +5 Q to *infinity
3Al0 0 to £500 mQ +500 mQ to £infinity

9 T,y is the internal device temperature recorded by the NI 4137 at the completion of the last self-
calibration.
10 3 A range above 1 A is for pulsing only.
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Overvoltage Protection Characteristics

Accuracy!! (% of OVP limit + offset)

Temperature coefficient (% of OVP limit +
offset)/°C

Measurement location
Maximum OVP limit value

Minimum OVP limit value

0.1% + 200 mV
0.01% +3 mV/°C

Local sense
210V
2V

Extended Range Pulsing Characteristics'?

Maximum pulse

Minimum pulse cycle time

Cycle average power

160 V
3A

1 ms

5 ms
200 mJ
10W
5%

Transient Response and Settling Time

Transient response

ni.com | NI PXle-4137 Specifications

<70 ps to recover within 0.1% of voltage
range after a load current change from 10% to
90% of range, device configured for fast
transient response

Overvoltage protection accuracy is valid with an ambient temperature of 23 °C + 5 °C and with
Tcal £ 5 °C. Tcal is the internal device temperature recorded by the NI 4137 at the completion of
the last self-calibration.

Extended range pulse currents fall outside DC range limits. In-range pulse currents fall within DC
range limits. In-range pulses are not subject to extended range pulsing limitations.

Pulse on time is measured from the start of the leading edge to the start of the trailing edge.



Settling time!4
Voltage mode, 180 V step, unloaded'?

Voltage mode, 5 V step or smaller,
unloaded!®

Current mode, full-scale step, 3 A to
100 pA ranges'”

Current mode, full-scale step, 10 pA
range!’

Current mode, full-scale step, 1 pA
range'’

The following figures illustrate the effect of the transient response setting on the step response

of the NI 4137 for different loads.

Figure 5. 1 mA Range No Load Step Response, Typical
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14 Measured as the time to settle to within 0.1% of step amplitude, device configured for fast transient

response.

15 Current limit set to >60 pA and >60% of the selected current limit range.
16" Current limit set to >20 pA and >20% of selected current limit range.
17" Voltage limit set to >2 V, resistive load set to 1 V/selected current range.
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Figure 6. 1 mA Range, 100 nF Load Step Response, Typical
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Load Regulation, Typical

Voltage
Device configured for local sense 200 mV per A of output load change
(measured between output channel terminals)
Device configured for remote sense 100 pV per A of output load change

(measured between sense terminals)

Current, device configured for local or remote Load regulation effect included in current
sense accuracy specifications

Measurement and Update Timing

Characteristics

Available sample rates!'8 (1.8 MS/s)/N where N=1,2,3, ... 220
Sample rate accuracy Equal to PXIe CLK100 accuracy
Maximum measure rate to host 1.8 MS/s per channel, continuous
Maximum source update rate!® 100,000 updates/s

18 When sourcing while measuring, both the niDCPower Source Delay and niDCPower Aperture
Time properties affect the sampling rate. When taking a measure record, only the niDCPower
Aperture Time property affects the sampling rate.

19 As the source delay is adjusted, maximum source rates vary.

12 | nicom | NI PXle-4137 Specifications



Input trigger to
Source event delay
Source event jitter
Measure event jitter
Pulse timing and accuracy

Minimum pulse on time2°

Minimum pulse off time?!22

Pulse on time or off time programming
resolution

Pulse on time or off time programming
accuracy

Pulse on time or off time jitter

Remote Sense

10 ps
1 us
1 us

50 us
50 ps
100 ns

+5 us

1 ps

Voltage accuracy

Maximum sense lead resistance

Maximum lead drop per lead

Add 3 ppm of voltage range per volt of HI
lead drop plus 1 pV per volt of lead drop per
ohm of corresponding sense lead resistance to
voltage accuracy specifications

100 Q, characteristic

3 V characteristic up to a maximum of 202 V
between HI and LO terminals

— Note Exceeding the maximum lead drop per lead value may cause the driver to

== report a sense lead error.

Safety Interlock

The safety interlock feature is designed to prevent users from coming in contact with
hazardous voltage generated by the SMU in systems that implement protective barriers with

controlled user access points.

AN

Caution Hazardous voltage of up to the maximum voltage of the device may
appear at the output terminals if the safety interlock terminal is closed. Open the

safety interlock terminal when the output connections are accessible. With the safety

20 Pyise on time is measured from the start of the leading edge to the start of the trailing edge.

21 Ppulses fall inside DC limits.

22 Pulse off time is measured from the start of the trailing edge to the start of a subsequent leading

edge.

NI PXle-4137 Specifications | © National Instruments | 13



interlock terminal open the output voltage level/limit is limited to +40 VDC, and
protection will be triggered if the voltage measured between the device HI and LO
terminals exceeds +(42 Vpk £0.4 V).

C Caution Do not apply voltage to the safety interlock connector inputs. The
interlock connector is designed to accept passive normally open contact closure
connections only.

Safety interlock terminal open

Output <+42.4 Vpk
Setpoint <+40 VDC
Safety interlock terminal closed
Output Maximum voltage of the device
Setpoint Maximum selected voltage range

Related Information
For more information about Safety Interlock operation, refer to the NI DC Power Supplies and
SMUs Help.

Examples of Calculating Accuracy
Specifications23

Example 1: Calculating 5 °C Accuracy

Calculate the accuracy of 900 nA output in the 1 pA range under the
following conditions:

ambient temperature 28 °C

internal device within Ty +5°C 24

temperature

self-calibration within the last 24
hours.

Solution

23 Specifications listed in examples are for demonstration purposes only and do not necessarily reflect
specifications for this device.

24 T, is the internal device temperature recorded by the NI 4137 at the completion of
the last self-calibration.

14 | nicom | NI PXle-4137 Specifications


http://www.ni.com/manuals/
http://www.ni.com/manuals/

Since the device internal temperature is within T¢, + 5 °C and the
ambient temperature is within 23 °C £ 5 °C, the appropriate accuracy
specification is:

0.03% + 200 pA

Calculate the accuracy using the following formula:
Accuracy = 900nA* 0.03% + 200 pA
= 270pA+ 200pA
= 470pA

Therefore, the actual output will be within 470 pA of 900 nA.

Example 2: Calculating Remote Sense Accuracy

Calculate the remote sense accuracy of 500 mV output in the 600 mV
range. Assume the same conditions as in Example 1, with the following
differences:

HI path lead drop 3V
HI sense lead resistance 2Q
LO path lead drop 25V
LO sense lead resistance 1.5Q
Solution

Since the device internal temperature is within T¢, + 5 °C and the
ambient temperature is within 23 °C + 5 °C, the appropriate accuracy
specification is:

0.02% + 100 uV

Since the device is using remote sense, use the remote sense accuracy
specification:

Add (3 ppm of voltage range + 11 pV) per volt of HI lead drop plus
1 nV per volt of lead drop per Q of corresponding sense lead resistance
to voltage accuracy specifications.

Calculate the remote sense accuracy using the following formula:

NI PXle-4137 Specifications | © National Instruments | 15



Accuracy = (500 mvV* 0.02% + 100uv)

600 mV* 3ppm + 11uV 1V o * 1uV
+ T 1Voflead drop 3V+ geg*3V* 20+ 5y

* 2.5V * 1.5Q0

= 100V + 100uV + 12.8uV*3 + 6uV + 3.8 uV

= 2482V

Therefore, the actual output will be within 248.2 uV of 500 mV.

Example 3: Calculating Accuracy with Temperature
Coefficient

Calculate the accuracy of 900 nA output in the 1 pA range. Assume the
same conditions as in Example 1, with the following differences:

ambient temperature 15°C

Solution

Since the device internal temperature is within T, + 5 °C, the
appropriate accuracy specification is:

0.03% + 200 pA

Since the ambient temperature falls outside of 23 °C + 5 °C, use the
following temperature coefficient per degree Celcius outside the 23 °C
+ 5 °C range:

0.0006% + 4 pA

Calculate the accuracy using the following formula:

TemperatureVariation = (23°C — 5 °C) — 15°C = 3°C

Accuracy = (500 nA * 0.03% + 200 pA)

900nA* 0.0006% + 4pA

* o
T°C 3°C

+

= 350pA + 28.2pA
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= 378.2pA

Therefore, the actual output will be within 378.2 pA of 900 nA.

Related Information
Voltage Programming and Measurement Accuracy/Resolution on page 5
Current Programming and Measurement Accuracy/Resolution on page 5

NI-DCPower Sequence Source Model

The following figure illustrates the programming flow in NI-DCPower using Sequence source
mode with automatic measurements.

Figure 7. NI-DCPower Programming Flow

Sequence “Sequence”
Loop

Count
Num “Step” \
Steps Source
Trigger
Start | Sequence
Trigger | Advance v
Trigger
¢ + Source Source Measure
Delay
v \ ¢ A ¢
Source Measure Sequence | Sequence
Complete Complete lteration Engine
\ Event Event Complete Done
Event Event

.

Related Information
NI DC Power Supplies and SMUs Help

Trigger Characteristics

Input triggers

Types Start, Source, Sequence Advance, Measure,

Pulse
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Sources (PXI trigger lines 0 to 7)2°
Polarity Configurable
Minimum pulse width 100 ns
Destinations2® (PXI trigger lines 0 to 7)%
Polarity Active high (not configurable)
Pulse width >200 ns
Output triggers (events)

Types Source Complete, Sequence Iteration
Complete, Sequence Engine Done, Measure
Complete, Pulse Complete, Ready for Pulse

Destinations (PXI trigger lines 0 to 7)%3
Polarity Configurable
Pulse width Configurable between 250 ns and 1.6 ps

Protection Characteristics

Output channel protection

Overcurrent or overvoltage Automatic shutdown, output disconnect relay
opens

Sink overload protection Automatic shutdown, output disconnect relay
opens

Overtemperature Automatic shutdown, output disconnect relay
opens

Safety interlock Disable high voltage output, output disconnect

relay opens

Related Information
Safety Interlock on page 13

25 Pulse widths and logic levels are compliant with PXI Express Hardware Specification Revision 1.0
ECN 1.
26 Input triggers can be re-exported.
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Isolation Characteristics

A Caution Do not connect to MAINs. Do not connect to signals or use for the
measurements within CAT II, I1I, or IV.

Isolation voltage, Channel-to-earth ground 250 VDC, CAT I, verified by dielectric
withstand test, 5 s, continuous

\@ Note Measurement Categories CAT I and CAT O (Other) are equivalent. These test
and measurement circuits are not intended for direct connection to the MAINs
building installations of Measurement Categories CAT II, CAT III, or CAT IV.

& Hazardous Voltage Take precautions to avoid electrical shock when operating
this product at hazardous voltages.

C Caution Isolation voltage ratings apply to the voltage measured between any
channel pin and the chassis ground. When operating channels in series or floating on
top of external voltage references, ensure that no terminal exceeds this rating.

Guard Output Characteristics

Cable guard
Output impedance 3kQ
Offset voltage 1 mV

Accessories

Table 5. NI 4137 Accessories

Accessory Manufacturer | Part Number

Additional Connector Kit for NI 4136 and NI 4137 SMUs NI 784068-01

Related Information
Visit ni.com for more information about accessories.

Calibration Interval

Recommended calibration interval 1 year

NI PXle-4137 Specifications | © National Instruments | 19
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Power Requirement Characteristics

A Caution You can impair the protection provided by the NI 4137 if you use it in a
manner not described in this document.

PXI Express power requirement

Physical Characteristics

2.5 A from the 3.3 V rail and 2.7 A from the
12 V rail

Dimensions

Weight
Front panel connectors

Safety interlock connector

Related Information
NI DC Power Supplies and SMUs Help
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3U, one-slot, PXI Express/CompactPCI
Express module; 2.0 cm x 13.0 cm X 21.6 cm
(0.8 in. x 5.1 in. X 8.5 in.)

419 g (14.8 0z)
5.08 mm (8 position)
3.55 mm (4 position)
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NI 4137 Front Panel

Figure 8. Front Panel
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Table 6. Front Panel Connectors

Description

A Access Status LED

Voltage Status LED

C Output LO
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Table 6. Front Panel Connectors (Continued)

Description

Sense LO

Guard

Output HI

Guard

T Q| ™ o g

Guard

—

Guard

—

Sense HI

Safety Interlock Input

Safety Interlock Pass Thru - Input

Safety Interlock Ground

Z| 2|0 R

Safety Interlock Pass Thru - Ground

Environment

Maximum altitude

Pollution Degree

Indoor use only.

Operating Environment

Ambient temperature range

Relative humidity range

22 | ni.com | NI PXle-4137 Specifications

2,000 m (800 mbar) (at 25 °C ambient
temperature)

2

0 °C to 55 °C (Tested in accordance with
IEC 60068-2-1 and IEC 60068-2-2. Meets
MIL-PRF-28800F Class 3 low temperature
limit and MIL-PRF-28800F Class 2 high
temperature limit.)

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




Storage Environment

Ambient temperature range -40 °C to 71 °C (Tested in accordance
with IEC 60068-2-1 and IEC 60068-2-2.
Meets MIL-PRF-28800F Class 3 limits.)

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

Shock and Vibration

Operating shock 30 g peak, half-sine, 11 ms pulse (Tested in
accordance with IEC 60068-2-27. Meets
MIL-PRF-28800F Class 2 limits.)

Random vibration
Operating 5 Hzto 500 Hz, 0.3 g s

Nonoperating 5 Hz to 500 Hz, 2.4 g, (Tested in accordance
with [EC 60068-2-64. Nonoperating test
profile exceeds the requirements of
MIL-PRF-28800F, Class 3.)

Compliance and Certifications

Safety

This product is designed to meet the requirements of the following electrical equipment safety
standards 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 the Online
= Product Certification section.

Electromagnetic Compatibility

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

« EN61326-1 (IEC 61326-1): Class A emissions; Basic immunity

*+ ENS55011 (CISPR 11): Group 1, Class A emissions

«  EN 55022 (CISPR 22): Class A emissions

*  EN 55024 (CISPR 24): Immunity

*  AS/NZS CISPR 11: Group 1, Class A emissions
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. AS/NZS CISPR 22: Class A emissions
. FCC 47 CFR Part 15B: Class A emissions
. ICES-001: Class A emissions

\@ Note In the United States (per FCC 47 CFR), Class A equipment is intended for
use in commercial, light-industrial, and heavy-industrial locations. In Europe,
Canada, Australia, and New Zealand (per CISPR 11), Class A equipment is intended
for use only in heavy-industrial locations.

— Note Group 1 equipment (per CISPR 11) is any industrial, scientific, or medical
—> equipment that does not intentionally generate radio frequency energy for the
treatment of material or inspection/analysis purposes.

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

CE Compliance C €

This product meets the essential requirements of applicable European Directives, as follows:
*  2014/35/EU; Low-Voltage Directive (safety)
*  2014/30/EU; Electromagnetic Compatibility Directive (EMC)

Online Product Certification

Refer to the product Declaration of Conformity (DoC) for additional regulatory compliance
information. To obtain product certifications and 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

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 Minimize Our Environmental Impact
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)
:g EU Customers At the end of the product life cycle, all NI products must be

disposed of according to local laws and regulations. For more information about
how to recycle NI products in your region, visit ni.com/environment/weee.
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A EEERSEEHEREME (PE RoHS)

@Gﬂ‘ fFEZEF National Instruments £4-& H1 E BT 57 i v BR 1148 F FE 265 540
Jife4 (RoHS) . 7T National Instruments 7 [E RoHS &#IME R, HEFR
ni.com/environment/rohs chinao (For information about China RoHS

compliance, go to ni.com/environment/rohs china.)
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Refer to the NI Trademarks and Logo Guidelines at ni . com/trademarks for information on 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
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fl2: VE— M REEREITD

600mV L>2(Cx 93 500 mVv HODYUE— bz XEERET
BUFET. EHE UTDEVIMIA T ERIUTHDEREL
ijo

HIJKRYU — REET 3V

H > X — RERDIEH 20

LO /KX —RETF 25V

LO B> R — RIEDIEHL 1.5Q
HEAE

)1 AREBOREN To + 5°CUIANT. BEREN 23°C + 5°CLL
A TH DI, BUREEARIRDIS(CRDET,
0.02% + 100 pv

FIA IV E- M2 XZFERLTWRZSH YE- M2 X
DEEAFREERLET.

EEEEMLRIC. HU—RETOMRIL R BIED (BEL>SZD
3ppm+11pv) & (U—=RETODHRIL S xHETRIERAU—
RIEFD Q) =D 1 pv BEBINUET .

UE— M2 RXEEFE RORTHELET.
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HERE = (500mV* 0.02% + 1004V)

600 mV* 3ppm + 11V WV 4 o« 1uv
LU= 3 1) W+ gt 3V 20+ g
* 2.5V * 150

= 100pV + 100pV + 12.8uV*3 + 6uV + 3.8V

= 2482V
Tz, EBROEHIE. 500 mV D 2482 v RICIRDET,

fl 3. REFRBEZERUTHEZIEITD

1TuA L2 2 (C39 3 900 nA BN DR ZSHELF I FMAR
UTFDENLSMIB 1 ERCTHDERELE T,

[FEFmE 15°C

STEITE

T)\A ZAEBDBEN' Toq = 5°CUUA T B 128 BNRFEE AR
(FRDELDICRDET,

0.03% + 200 pA

FBBEIREN 23°C + 5°COEFHI T DI=s. 23°C + 5°COEHM
SHNTVREKRERESDIED. ROBEGHMEFERUED,

0.0006% + 4 pA
HEL ROXTHEULET,

REZEE = (23°C- 5 °C) —15°C = 3°C

900 nA* 0.0006 % + 4pA
1°C

ReRE = (500 nA * 0.03% + 200 pA) +
* 3o¢

= 350pA + 28.2pA
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= 378.2pA

ZDfzs. EBDE L. 900 nA D 3782 pA RICIRDET,

REU>Y
BEDTOIS Z > B KRIERE/IREE 5 R—
BROTOY S =2 0H KORIERE /DHREE 5 R—

NI-DCPower —T > AYV—XEFI)L

ROE(E. 2—T>RYV—-RE— RTEBAEZFERT BHED N-DCPower TDS
OJ3>=>27J0—-%=xUTWEY,
7. N-DCPower OS5 =>4 J0—

—FUR =R
=7
Hovk

R7 7 RFT” \
|z
kA
Bt | >—4 X
rJAH A TAVY S v
A
¢ v V=2 | g | WE
\ \ 4 ¢ A ¢
v—R  AlIE U—HUR | =R
5T ET REET Ty
\\ ARUL ARUR ARk =T
K ARUE
BEY >
NI DC BRB LU SMUNLT
MU
AN KUH
47 BtR. V—X. =T > AT RIS, A
E. /ULX
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V=X (PXI RUFSA> 0~7)»
R
=AW=

HAHFE 2 (P RUBSA > 0~7)%
R
AVIVZ L

HARUAG (AR H)
147

Hhsk (P RUBSA> 0~7)%

YERLEIRE
100 ns

FOF7+« T HIGH (#RAT])
>200 ns

V=TT U2 ARERT. >—4
SRIZPUET. METT. /ULRTE
T JOLRE R T

Vil KRR AT BE

JULRIE 250 ns~1.6 ps (CHBRkEIEE
REESE
HhF v o) URE

BERKC(IBEBE

> UBEEHRE

T—IFAA>H—0Ov Y

BEY >
T—IFA A0V BR—

BE> vy MO HhaiE#RR L T
HAOVUL—ZR<

B#> vy MO B L —%6
<

BEiz vy MO BHEEGRERLT
HAOVUL—ZR<
SEELNZENCTD. HAOURTI L —
Zm<

B )ULRIED KUERIELRLIZ. PXI Express Hardware Specification Revision 1.0 ECN 1 (C#E#L

LTWET,

% AN RUHEFBETIAR- NTEET,
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eI TE

ZSS R MAINS [T LRWTKIEE WL, CATIL NIl FF IV T, E5%iE6RE
LIEDRIERICHERULIED UIRWTKIZEE0,

BREE (Fv >Rl 77— ) 250 VDC. CAT |, 5 #EIDIERI LR T
WeRE (EHR)

\@ XE Measurement Category CAT| & CAT O (Other) (FEILEDTY, Th

505X MHBXEIFEDEFE(E. Measurement Category CATII, CATIII, &

7Z(3 CAT IV DEMICE DT TSNz MAINS D>t > MMIBE#EER I D LD
[CEBNTUVLWEREA.

& BIREE CORRZFBRILBETERMFT DHEE. B avIZhlEd
BIEHDFHHBEZRITUTIIES0N
A AR IEREEOEREERDF v oRILES £ v —2 05> RETRE

SNEBECERASNE Y. FroRILZBEYITEFEI DHE. F35HED
BEREED L TEEFSEDIHE. INTOHFNCDERZBIIRANLDIC

mUERT,
H— R4
—=JILH—R
Yh1>E-—F>2X 3kQ
FAT7tw hEE TmVv

rotvuy

| 5. NI4137 7OtHY

7otHy BWExT | NEES
NI 4136 B KT NI 4137 SMU FHDBII ORI SFFw ~ NI 784068-01

BED >
7Ot H U DEBICDULTIE. nicom &ZSBUTLIZE0,
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FrUIL—>3 R

WREFvUTL—> 3> /M

FREENTE

16

A HE CORFAAS MMIRBH INTVWBLHNDOEETHERUEES.
NI 4137 [CER SN TV BREMEN EE (CEELRWEENB D E T,

PX| Express FTEEE /]

PIERSSIE

33VL—ILm525A. 12V L—ILH5S
27 A

SMETIE

58
J0O0> N ERILaART S
t—-IOF01>4A—0OvoaART5

BED >
NI DC EBRB KU SMUNILT
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NI 4137 20> M\RIL

8. J0O> k=L

@ @

“7 NATIONAL

’ INSTRUMENTS
NI PXle-4137

Precigion System SMU

A—»0O Le—1—B

ACCESS VOLTAGE

OUTPUT
1:200 V==1 A, 3 A Pulse MAX]
- 250V === MAXTO L

B
@FJ
1

©0OOOOOO

H i
WE—— <ense
,' ~ S H

e

®

(b |#
00

@I_

6. JO> MRS

FhER

A | TPOTCRARFT—S X LED

B |EBEXFT—45XLED

C |HAhLo
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g6 JO> MNRILIORDS (i)

ErL]
D &> X110
E | A-—R
Foolan
G |H-R
H | A—-R
PSR
J T2 X HI
K |E=IF7a141>5—0vIAD
L —OF41>A—-0OvIIRR)L—- AN
M | C—JFq1>5F—0OvI05>R
-7 -0Ov IR )— -T2 R
RIR
BAERASE 2,000 m (800 mbar) (EELRE 25°CHF)
BRE 2
ENERDH
EMFIRIR
BESE & 0~55°C (IEC 60068-2-1 35 KT} IEC 60068-2-2
[CHERL U CERBRE Ao MIL-PRF-28800F
Class 3 SRAKRE HIRES KLU
MIL-PRF-28800F Class 2 Eri=nm/E il BRED
#EN.)
HEXREEEHE 10~90%. #&EEIREZ & (IEC 60068-2-56 (T
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RERIE
EFEEEEH -40°C~71°C (IEC 60068-2-1 B LT}

IEC 60068-2-2 (CH#EHL L TEHBRE H o
MIL-PRF-28800F Class 3 il [RABDEEFHIA. )

AT 6 5~95%. FEEIRE & (IEC 60068-2-56 (C
> THEREH)

M@/ iwEh

ENEEE BA30g (FIFEXE). 11Tms/ULX
(IEC 60068227 (CEEML L TEREREH-
MIL-PRF-28800F Class 2 fll PR (C#ERL, )

524 LIRS
BN 5 Hz~500 Hz. 0.3 Orrms
FEENERF 5Hz~500 Hz. 2.4 g;ms (IEC 60068-2-64 (C

N> TiEREH». JOT 71U,
MIL-PRF-28800F, Class 3 D&% F[O13.,)

anIJSJuU%EﬂL
Eﬁ%ﬁt

OHEG@E. FHAlL FIH, RRCERAINDIBESEEICHAIT IUTORERISESZ
/ﬁﬁf FROICEETENTWET,

IEC 61010-1, EN 61010-1

UL 610101, CSA 61010-1

AE UL BLUZOMOTRZRIEICDVNTIE. RESNILERE A5
SEIFIREL] oS a3 ESRBRULTLIESV.

LR
COBERIE. FHH. HH. RRICERSNIBREECHT SUTO EMC FUEOUE
S UET.

EN 61326-1 (IEC61326-1): Class A TSw> 3>, BEARAS1°5+
EN 55011 (CISPR 11): Group 1. Class A T=w>3>

*  ENB55022(CISPR22):Class A T=w> 3>
EN 55024 (CISPR 24). 1 =1 -5+«

NI PXle-4137 £k | © National Instruments | 23



*  AS/NZSCISPR 11: Group 1. ClassA T=w> 3>
AS/NZS CISPR 22: Class A T=w>3>
FCC 47 CFRPart 15B: Class A T=w> 3~
ICES-001: Class A T=w>3>

x@ XE KETIE (FCC47 CFRICEDT). Class A SR (IPE%E. BT %, H&L

VEITEDOHRBANTOFERZENELUTWED, BRI, HF45. A—-X S
U7, BRUPZ2—2—F> RTIE (CISPR 1T (CHED T). Class A B3 (FE
TEDHRBADH TOFERZENEULTVETD,

\@ AE Group 1 B2 & (& (CISPR 11 [CHED TC) MRIDAIR X (I1RE/ DD
B TESERM T RILF— BN (CEM URVWTER. BRI, F£iEE
B THERD & T,

—| XAE EMCEEBRIUFREECDWTIE, [A> S0 > ®BER O3> %z
— BRBRUTES,

CE iEA C €
DRGIE, %I D ECHEHBRESICLBIEANBELHIESLTVNET,
2014/35/EU. {REFEIET (Z2%)
2014/30/EC. BHIMIIMEES (EMC)

A>2SA > RmBaik

CDOEEDTDMODBEFIE(CDNTIE. CORBDBESES (DoC) BEIELIEE
Wo CORBORBPIAD IBEEESZEAF I BICIE. nicom/certification (CT777
TRAUTEEFZEERS A TRRL., FREOEDZEIT DU 0% IUvILT
<TEEUN,

RIREH

F2AFIADRAYILAYIE RB(CEBUVWERDEET S LURE(CEHTNET,
NI (. EEHDSIFEDBEMEZIFN T D EN. RIBERUNI @Bgﬁlgtjfﬁ
R CTHDEEZXITVET,

RIB(CRI 9 B5EMIL. nicom/envionment H'5 77t X BJEE/E [Minimize Our
Environmental Impact] RX—= (R5B) 2R U TSV, COR=2(CIE 23
FILA D RVILAANAY D EIL S DIRIBRFI B LNER. BLUCORFIASNIE
FNTUVRBWZDMDIRIBICR T DRI EEH SN TUVET,

FEESKEFIHEE (WEEE)

hi¢ BRMDBBEA RREGEBIIARTON BR(E. DEEL DR
= EBRVEM > TERELD LTSV, BEFVOIIRICSITE NI
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BIRD YA DILAEDOFEMICDULTIE. nicom/envionment/weee &EEHR
LTLIZE,

B ERETRISREHEEME (PE RoHS)

0@ fEZ A National Instruments 737 & H [ FEL 715 57 il o R {6 i RE L 54
Jfi#64 (RoHS) . T National Instruments # & RoHS & MRS, HE®R
ni.com/environment/rohs china. (Forinformation about China RoHS

compliance, go to ni.com/environment/rohs_china.)
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