DEVICE SPECIFICATIONS

NI PXle-4136

Single-Channel System Source Measure Unit (SMU)

This document lists specifications for the NI PXIe-4136 (NI 4136).
The NI 4136 is a single-channel system source measure unit (SMU).

Specifications are subject to change without notice. For the most recent NI 4136
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 4136 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 NI 4136.

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
200V 2 1 mA
10 mA
100 mA
1A

Figure 1. Quadrant Diagram
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Voltage (V)
DC sourcing power is limited to 20 W, regardless of output voltage.’

A 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.

2 Voltage levels and limits > |40 VDC]| require the safety interlock input to be closed.
3 Power limit defined by voltage measured between HI and LO terminals.
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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, T 45008 0°Cto55°C
peak to cal =
peak),
Typical
600 mV | 1 pV 4 vV 0.020% + 100 pV 0.0005% + 1 pV
6V 10 pv 12 pv 0.020% + 640 uV
20V 100 pV 40 uv 0.022% +2 mV
200V |1 mV 400 pv 0.025% +20 mV

Current Programming and Measurement
Accuracy/Resolution

Table 3. Current Programming and Measurement Accuracy/Resolution

Range | Resolution Noise Accuracy (23 °C =5 °C) = Tempco = (% of
(noise (0.1 Hz to (% of current + offset) current + offset)/°C,
limited) 10 Hz, T 5°C5 0°Cto55°C
peak to cal =
peak),
Typical
1 pA 1 pA 8 pA 0.03% + 200 pA 0.0006% + 4 pA
10 A |10 pA 60 pA 0.03% + 1.4 nA 0.0006% + 22 pA
100 pA | 100 pA 400 pA 0.03% + 12 nA 0.0006% + 200 pA
1 mA 1 nA 4 nA 0.03% + 120 nA 0.0006% + 2 nA
10mA | 10nA 40 nA 0.03% + 1.2 pA 0.0006% + 20 nA

4 T, is the internal device temperature recorded by the NI 4136 at the completion of the last self-
calibration.
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Table 3. Current Programming and Measurement Accuracy/Resolution (Continued)

Range | Resolution Noise Accuracy (23 °C £ 5 °C) = Tempco = (% of
(noise (0.1 Hz to (% of current + offset) current + offset)/°C,
limited) 10 Hz, 0°Cto55°C

Tca| +5 °C5
peak to
peak),
Typical

100 mA | 100 nA 400 nA 0.03% + 12 pA 0.0006% + 200 nA

1A 1 pA 4 pA 0.04% + 120 pA 0.0006% + 2 pA

Noise, Typical

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

Wideband source noise

Sinking Power vs. Ambient Temperature
Derating

The following figure illustrates sinking power derating as a function of ambient temperature
for the NI 4136.

5 T, is the internal device temperature recorded by the NI 4136 at the completion of the last self-
calibration.
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Figure 2. Sinking Power vs. Ambient Temperature Derating
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Overvoltage Protection Characteristics

Accuracy® (% of OVP limit + offset) 0.1% + 200 mV
Temperature coefficient (% of OVP limit+  0.01% + 3 mV/°C
offset)/°C

Measurement location Local sense
Maximum OVP limit value 210V

Minimum OVP limit value 2V

Transient Response and Settling Time

Transient response <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

6 Qvervoltage 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 4136 at the completion of
the last self-calibration.
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Settling time’

Voltage mode, 180 V step, unloaded® <500 ps, typical

Voltage mode, 5 V step or smaller, <70 ps, typical
unloaded’
Current mode, full-scale step, 3 A to <50 ps, typical

100 pA ranges!?

Current mode, full-scale step, 10 pA <150 ps, typical
range!”

Current mode, full-scale step, 1 pA <300 ps, typical
range'”

The following figures illustrate the effect of the transient response setting on the step response
of the NI 4136 for different loads.

Figure 3. 1 mA Range No Load Step Response, Typical

1.1
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7 Measured as the time to settle to within 0.1% of step amplitude, device configured for fast transient
response.
8 Current limit set to >60 pA and >60% of the selected current limit range.
9 Current limit set to >20 pA and >20% of selected current limit range.
10" Voltage limit set to >2 V, resistive load set to 1 V/selected current range.
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Figure 4. 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!! (1.8 MS/s)/N where N=1, 2,3, ... 2%
Sample rate accuracy Equal to PXIe CLK100 accuracy
Maximum measure rate to host 1.8 MS/s per channel, continuous
Maximum source update rate!2 100,000 updates/s

11" ‘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.

12 As the source delay is adjusted, maximum source rates vary.
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Input trigger to

Source event delay 10 ps
Source event jitter 1 ps
Measure event jitter 1 us

Remote Sense

Voltage accuracy 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

Maximum sense lead resistance 100 Q, characteristic

Maximum lead drop per lead 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.

A 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
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).

A 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
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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
Specifications'3

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 14

temperature

self-calibration within the last 24
hours.

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:

0.03% + 200 pA

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

= 470 pA

13 Specifications listed in examples are for demonstration purposes only and do not necessarily reflect

specifications for this device.
14 T, is the internal device temperature recorded by the NI 4136 at the completion of

the last self-calibration.
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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 Tg, + 5 °C and the
ambient temperature is within 23 °C £ 5 °C, the appropriate accuracy
specification is:

0.02% + 100 pV

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

Add (3 ppm of voltage range + 11 uV) per volt of HI lead drop plus
1 uV 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:

Accuracy = (500 mV* 0.02% + 100uV)

600 mV* 3ppm + 114V 1uV 4 * 1uv
+ 1Voflead drop 3V + V*Q 3V* 20+ TEEY)

* 2.5V * 1.5Q

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

= 2482V

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

900 nA* 0.0006 % + 4pA

* o
T°C 3°C

+

= 350pA + 28.2pA

= 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 4
Current Programming and Measurement Accuracy/Resolution on page 4

NI-DCPower Sequence Source Model

The following figure illustrates the programming flow in NI-DCPower using Sequence source
mode with automatic measurements.
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Figure 5. NI-DCPower Programming Flow

Sequence “Sequence”
Loop
Count
Num “Step” \
Steps Source
Trigger
Start | Sequence
Trigger | Advance v
Trigger
¢ + Source Source Measure
Delay
v v ¢ A ¢
Source Measure Sequence | Sequence
Complete Complete Iteration 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
Sources (PXI trigger lines 0 to 7)!°
Polarity Configurable
Minimum pulse width 100 ns
Destinations'® (PXI trigger lines 0 to 7)!3
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

15 pulse widths and logic levels are compliant with PXI Express Hardware Specification Revision 1.0
ECN 1.
16" Input triggers can be re-exported.
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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 9

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 1, verified by dielectric
withstand test, 5 s, continuous

and measurement circuits are not intended for direct connection to the MAINs
building installations of Measurement Categories CAT II, CAT III, or CAT IV.

\é Note Measurement Categories CAT I and CAT O (Other) are equivalent. These test

CE 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.
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Guard Output Characteristics

Cable guard
Output impedance 3kQ
Offset voltage I mV

Accessories

Table 4. NI 4136 Accessories

Accessory Manufacturer Part Number

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

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

Calibration Interval

Recommended calibration interval 1 year

Power Requirement Characteristics

C Caution You can impair the protection provided by the NI 4136 if you use it in a
manner not described in this document.

PXI Express power requirement 2.5 A from the 3.3 V rail and 2.7 A from the
12V rail

Physical Characteristics

Dimensions 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.)

Weight 419 g (14.8 02)
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Front panel connectors

Safety interlock connector

Related Information

NI DC Power Supplies and SMUs Help

NI 4136 Front Panel

Figure 6. Front Panel

5.08 mm (8 position)
3.55 mm (4 position)
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Table 5. Front Panel Connectors

Description

Access Status LED

Voltage Status LED

Output LO

Sense LO

Guard

Output HI

Guard

T Q| Mm@ g|laQlw| >

Guard

—

Guard

—

Sense HI

Safety Interlock Input

Safety Interlock Pass Thru - Input

Safety Interlock Ground

zlz|[o[ =

Safety Interlock Pass Thru - Ground

Environment

Maximum altitude

temperature)

Pollution Degree 2

Indoor use only.
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Operating Environment

Ambient temperature range

Relative humidity range

Storage Environment

Ambient temperature range

Relative humidity range

Shock and Vibration

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.)

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

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

Operating shock

Random vibration
Operating

Nonoperating

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

5 Hz to 500 Hz, 0.3 g

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.
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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:

« 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

*  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 E

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
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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.

B ERZRISEHEEMNE (PE RoHS)

Oﬂu‘ FEZ S National Instruments 7F£ H ] L -{55 S50 7= it o BR 1 (8 FF B 4 S5 4
Jiit64 (RoHS) . 95T National Instruments ' [E RoHS &M MHEE L, 1EEF
ni.com/environment/rohs chinao (For information about China RoHS

compliance, go to ni.com/environment/rohs china.)

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
patents. txt file on your media, or the National Instruments Patent Notice at ni.com/patents. You can find information about
end-user license agreements (EULAs) and third-party legal notices in the readme file for your NI product. Refer to the Export
Compliance Information at ni .com/legal/export-compliance for the National Instruments global trade compliance policy and
how to obtain relevant HTS codes, ECCNSs, and other import/export data. NI MAKES NO EXPRESS OR IMPLIED WARRANTIES
AS TO THE ACCURACY OF THE INFORMATION CONTAINED HEREIN AND SHALL NOT BE LIABLE FOR ANY ERRORS.
U.S. Government Customers: The data contained in this manual was developed at private expense and is subject to the
applicable limited rights and restricted data rights as set forth in FAR 52.227-14, DFAR 252.227-7014, and DFAR 252.227-7015.

© 2015 National Instruments. All rights reserved.
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NIDCPOWER ATTR APERTURE TIME BN 2 BREEH (PLC) ([CERESMNTL)
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*  PXlExpress v —(C I 7 D DRENRENMERSDIHEE. T7 > NIEEICGRES
ncuwnd,
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w9 BEDER
28 SEULSOESHNISIEEALT. ED1—LOFANELT
<REE. BUBATBAIC. /\— KO PARLCHEEREN BN
EERRUET.

T )\ A ke

RDRHSIUE(FE. NI4136 DEESIUERY —RES2TL2ZERUET,

RLERY-RESDLID

DC BEL > DC BRY—R/Z20L >
600 mV 1 pA
6V 10 pA
20V 100 pA
200V 2 1 mA
10 mA
100 mA
TA

1. RIRK

2.0

1.5 o

1.0 A

0.5
200V, 100 mA

—200 V, 60 mA
0.0

EiRA)

—200 V, -100 mA 200V, -60 mA

-0.5 -

-1.0 o

-20V,-1A
-1.5 o

2.0 T T T T T T T T T T T T T T T T T T T
-200 -180 -160 -140 -120 -100 -80 -60 -40 -20 0 20 40 60 80 100 120 140 160 180 200

BEWN)

DCY—XEBRIIHEADEBEICHHANDST 20W (CHIR, 3

2 BELAILEUZY M40 VDC| RBR BHBEE. E—TF 0 1>F—0OvIANHE
UTWBREBNHDET,
* HIEF & L0 MFOM TAESNIZEE TERESNZEHHIR,
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m R DCEBRODZI>U% 12W ICHIRT D, 45°CEEBIDEFRETEIEL
TWBIHE. S UBFEMETUEYT . PX Express v —(C T 7 > DEE
RENERSDHE. J7 hEs(RESNTULS,

BEDT OS5 >0 B LV RITERE D FHE

R 2 BEOTOTS I IHXRIEREE/ D #EE

gE | AfERE (J JM1X EE (23°C+5°C) + BEFAE + (EED%
A XHIBR) | (0.1 Hz~ (BEED%+ATEY ) +ATJEYER) /°C.
10Hz, E— 0°C~55°C
/;5_ Toar £ 5°C*
D). &%
600 MV | 1 pv 4V 0.020% + 100 pV 0.0005% + 1 pV

6V 10 pv 12 pv 0.020% + 640 pV

20V 100 pv 40 pv 0.022% +2 mV

200V | 1mV 400 pv 0.025% + 20 mV

BROI OV S E >0 B L CRIERE/ D HFHE

R 3. BROTOTS 2T HSRIERRE /7 REE

#E  AEREE(J | JAX HEE (23°C+5°C) + BERN + (EROD% +
A XHIBR) | (0.1 Hz~ (BRD% + ATJtY M) AJ€Yy k) /°C. 0C
i Tea £ 5°C3 ese
D), &%
1uA | 1pA 8 pA 0.03% + 200 pA‘ 0.0006% + 4 pA
10 uA | 10pA 60 pA 0.03% + 1.4 nA 0.0006% + 22 pA
100 yA | 100 pA  |400pA | 0.03% + 12 nA 0.0006% + 200 pA
1TmA 1nA 4 nA 0.03% + 120 nA 0.0006% + 2 nA
10mA |10nA 40 nA 0.03% + 1.2 pA 0.0006% + 20 nA

4 g 3 BBICETESNEILIFYUTL—2 3> OB TEIC, NI4136 TEREFESNET
A ZADAREFRETY
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R BROTOIS I IS IRIEREE/DREE (i)

#HE  HEFEE(V | JAX §&E (23°C+5°C) * BEAE + (BRO% +
A XHIER) | (0.1 Hz~ EHROD% + ATEY M) AJEY ) /°C. 0°C
10 ;Izeli— Togy £ 5°C5 ~55°C
D), B#
100 mA | 100 nA 400 nA 0.03% + 12 pA | 0.0006% + 200 nA
1A 1 MA 4 pA 0.04% + 120 pA 0.0006% + 2 pA

JM1X (IR%)

ety — 2 A X 20V L>TT20mV E—D-E—KiE.
EEREISER ST\ R &R, 10 Hz~
20 MHz

BRBRREICEL DS VT RDET
RDE(F. NI 4136 DEIERE(CIEUEES 2 —ILHEDDE > UBEMETERLT
L\ia_o

B2 AEEE(ICLDI D IEBRDET
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11 4
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9
8
7 4
6
5
4
3
2 ]
1
0

DUYER (W)

T T T T T T T T T T
0 5 10 15 20 25 30 35 40 45 50 55 60
FEERE (°C)

5 Teq (3 BEICETESNLILIFYUTL—S 3> OB TEIC, NI4136 TRFESNET
A ZADAREFRETY
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BEERE (ovp) ik

HES (OWP Uy hd%+ ATy k) 01%+200mV
BEFRE (VWP V=Y hD% + ATy 001% +3mVv/°C

By/°C)
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Ufctg. 70 us KB TEEL > 2D 0.1%8L
ACEE, T/ A Az EEBEE (T8
EEO
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i}

BTERSR 7
EXE—R. 180VFYS, Bl <500 ys (1)
L/ 8
EEE—R. 5VXTYIUTF. B <70 s (=)
RU°
BRE—R. JILRAT—ILAFTYVS, <50 ps (E#)
3A~100pA L > 10
ERE—R. JILRT—ILATYV T, <150 ps (=)
10pA L >0
ERE—R. JILRT—ILATVS. <300 ys (=)
1TpA L >0
ROE I, BIADEFCHITB NI4136 DXTFTWY ITIEE(CHITBBEIEERTEDRE%R
~UTWET,

¢ BETIREEREE. BEEIRED 23°C5°CT. Tcal:s°’COBE(CHER. Tcal (FRIEIEITESN
T CILTFrvUTL—2 3 >0 TEIC, NI4136 TRERSNIET/ A XORNEREE,

7 25w TIRIED 0.19%UAICEET 3E TORMEIE. T/« X IEREEIGS CHERK.

8 ERHIPRIL 60 pA LI END NEIRSNIZERFIEL >0 0% L] (TRTE.

7 EFRHIFRIE 20 pA LI EDD NRIRSNZERFIEL > >0 20%MU E | (TRTE.

0 BEHIPRE 2V MLE, EREENE 11 VABIRSNIEERL > [CHRE.
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Y=RARY 2wy H
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UE—MEZX
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PXle_CLK100 DHEE EEU
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100,000 77w T — K /s

10 us
1 s
1 s
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2R — MROEKIES
U—RRHIEDDERY— RET

EEEEMRIC. HU— RETORIL
e (BEL>ZD3ppm) & (U—RpE
TRV~ x JHET BT RY — Rk
DA—L) HIED 1 pv &8N,

100 Q (4F%)

Hl i & LO InFORITHAI%E 3 V. =K
202 V

é AE U—PRBRBEODDOEARY—-RETOEZBRDE. RSA/INUTEDE
SR = MRIS—MRESNDHBENHDFT,

t—-IJF0A25—-0OvD

T—IF 1125 —-0Ov THEER S XFT LARD SMU TEKRSNBBIRBE(CT—Y

MEAT 2 EZBIET (RN TVET ., I—HFCKDIT7IEIARA>

ZHHIT D ETRE/NVFZRELET,

A AR - IJ70>A-OvomFHAREC TS E. T/IAXTHETE
BDRABEF CORBMKREENENIHF CTRMSNDBENSHDFT . HHE
BCT7OEATEDZBER. B—IF7>5—-0OvIHFaREEd.

T SAER(CY —XTBIEA. niDCPower Y—EIE & niDCPower 7 )\—F v BIES 0/
FANPTILL— NMTEELUET, AIET BHE(E . niDCPower PIN—FIBE 1/
FADHIHNYTILL— MNTEHEUET,

2V -GEIENRBEND S BRY AL — MIEBLET.
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T—JF 141 >25—0OvImFHIRNTVNBIEE. BAEELANL/GEIRE
+40VDC (CHIBRESNTWVET, /A XD HI iHF & LO IHFRITRESINS
BEMN+A2 Vpk )204V BB D EFEN NI HENET,

A FR -T2 A-OvIOARTIDARICEEZEMIULRNTL IZ
TV, A2A—OVvIOARITEE BERD ) —TILA—-TAZLSHEH O T
WBEHRDIHCHE T DL DTSN TVET,

T—I7 4 A >5—0v VinFHFIREE

H <+42.4 Vpk
=l <40 VDC
T—TF 4 A > —Ov T FHEIRE
uxpa) T/ A ADEAXEE
BtRME BIRSNIZRABEL >
BEY >

T—IJF 4124 —0Ov IEDHEMITDNTI(E. [N DC BES KU smu~NILT ]
=SB L TLIEE0),

HEE{TEROEEH

Bl 5°CHEEEE TS
LUFORETICHD 1 pA L>S(THT B 900 nA HAODHEE %

HELET.
BERE 28°C
FI\A ZADWEBRE Teai £5°C 1
wILIFrUIL— BZ 24 BRI
3> A

STERE

T/ A AAREBDIREN Tey + 5°CLAIRNT. BEBREN 23°C + 5°CLL
RNTHDeD. BYIHEEIARIRDEL S (CRDFT .
0.03% + 200 pA

B BTRUEAREGTEBNOH TH D, BT ULETDT/N\ARDOAEERRUEEDT(E
HOERA.

YT d BRCETESNEIILIFrUTL—2 3 >0 TEIC, NI4136 T
TRFSNIEFT)I\A XDOWERRE T
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BEE(E, RORTHELET,
FEEE = 900nA* 0.03% + 200 pA
= 270 pA + 200 pA
= 470 pA

ZDfesh. EBEDEIE. 900 nA D 470 pA RICRADET,

Bl 2: UE— M REEZAET D

600mV L > e B 500 mV HAODUE— MM XBEEEET
BULFEY., £M4E. UTOEVIMIE T CRIUTHD EAREL

ESE
HI /XX U — REET 3V
HI 2> XY — RERODIEHL 20
LOJXRYU— RET 25V
LO T2 R Y — RERDIEHL 1.5Q
SHEAE

)\ ANEBDREN T £ 5°CUAT. BBRIREN 23°C + 5°CL
ANTHDEH. BUIREEAEREIRDISICRADEFT,
0.02% + 100 pv

TIA XNV E- M XZFERALTWSTZH YE- M2 X
DR EERLET.

EEEEMRIC. HU—RETOMRILBED (BEL>SZD
3ppm+11pv) & (U—RETORILE x ST DU —
RIEFD Q) HI=D 1 pv BEBIMUET .

UE— M REEEE. ROKTHELFET.

R = (500mV* 0.02% + 1004V)

600 mV* 3ppm + 11V 1uV 4 *
+ T —FRE oY 3V + hg* 3V 20+

* 2.5V * 1.5Q

1uv
V*Q
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= 100pV + 100pV + 12.8uV*3 + 6uV + 3.8V

= 2482V

ZDfesh. EBEDE NI 500 mV D 2482 uv RICIRDET,

fl 3 REFARBEZERUTHEZIETD

TuA L2 (3393 900 nA BN DR ZSTELE T . A
UTFDENWLSMNIH 1 EBUTHDERELET .

BEFEE 15°C
SHEAE
)1 AREBDIREN Tog + 5 CUUATEH BTz B HEE Tk
(FRDESICRDFET,

0.03% + 200 pA

BEBEIREN 23°C + 5°COEFEIN T DI=s. 23°C + 5°COEH
SHNTVREKEREDIED. ROBEEGRHEFERUET,
0.0006% + 4 pA

EE. RORTHELET.

BEZES = (23°C— 5°C) —15°C = 3°C

900 nA* 0.0006 % + 4pA
1°C

R = (500 nA * 0.03% + 200 pA) +
* 30¢

= 350pA + 28.2pA

= 378.2pA
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ZDfzs. EBEDOE NI 900 nA D 3782 pA RICEDET,
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BEDOTOISZ>
BRoJOIS=>

TELRTERE/ DERE 4 R—=
DEIRERE/DEREE 4 R—=

NI-DCPower S —T > AV —XEF )L

RO, S—T >RV —RE— RTEHEIEZERT BHED N-DCPower TDS

OJ>=>277J0-%5xUTWEY,
5. NI-DCPower OS5 =>4 70—
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BEV >0
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-
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VA NAVZS
Vi)

< —bUR” \
Ty RFvT” \
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Y—2R B3 HE

\ / \ ¢A¢

V—Z  AIE S=TUR | V= UR
=T =T RESET | TVOV

ARUR ARUR PO %T
ARUN

NI DC BIEH KU SMuNILT

U AE

ABIRUF
g7

g, V=X, =27 RINX, A
E. /ULR

V=X (PXI RUB S > 0~7)1®

R

=U\AVI L
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e (P BUASA> 0~7)P
R
JOLRE
EHRUH (AR H)
ST

Hh%k (P RUBSA> 0~7)1°

FOF7+« T HIGH (#RAT])
>200 ns

V=TT U2 ARERT. >—4
SRIPUET. METRT. JULRTE
T JULRE R T

il HERR AT BE

JULAIE 250 ns~1.6 ps (CHBRkEIEE
fREEE
HhF v o) URE

BERKC(LBEBE

> UBaEHRE

-7 125-0v7

BEEU >V
C—IFA A0V T 8 R—

eI TE

B#> vy MO HhaiEk#RR L T
HAOVUL—ZR<

BEiz vy MO HhtEY L —%k
<

BE> vy MO HhaiE#RR L T
HAOVUL—&ZR<
SEELNZENCTD. BRI L —
ZR<

A FER MAINS (TR URWTKIEE0. CATIL NIl EEF IV T, E5%E5RK
UIEDRIERICERLED ULIRWTLKIESE0,

REE (Fv >R/ 77— XfH)

250 VDC. CAT |, 5 ¥ RDIiGmE R T
ERFEH (GERE)

15 JULRIES KURIEEL AL, PXI Express Hardware Specification Revision 1.0 ECN 1 (C#EHL

LTWET,

© AN NUHEBEIORR- NTEET.

NI PXle-4136 57/\+ Zft#k | © National Instruments | 13



—| XAE Measurement Category CAT | & CATO (Other) (FEIUEDTY ., N

=  B5DOFTRSBIGAEDEIRE(E. Measurement Category CAT IIl, CATIIl,
T2IE CAT IV DZEMICEDFIF SNz MAINS Ot MMCBEEER T DELD
[CEEBNTULWER A

EIREBE CORBZBRGEBETIRFET DHEE. EXSavIahlEs
BIEHDTFHHBEZRITUTIIZS0N,
AR EREEOERERDF v oRILES E2 v —2 05> RETRE

SNEEBECERSNE Y, Fr 2RI aBEYTIEFI DHE. KITEHHED
BEEED L TEHSEDIHE. INTOHFNCDEREBRIRANLDIC

> [»

BUET.
H— REHEE
—TIH— R
Hha>E—F2R 3kQ
ATty NEE 1 mv

rotevuy

AN N36 7otEH
7otHU Sk BmBES

NI 4136 B KT NI 4137 SMU FIDBNI IR+ w ks | National Instruments | 784068-01

BED >4
7O DOFBICDULTIE. nicom ZSB LT IEE0\,

FrUIL—>3 KR

#EF v UTL—> 3> R =3
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PRE B

m FE CORFIAD MMIERHNTWVWBRLNDAEETERUERS.
NI 4136 (RSN TV DIREMENERE (CEMELRWGENSD D ET,

PX| Express FTEEE /]

YIERSSIE

33VL—ILMS25A, 12V L —ILINS
27A

SMZTIE

B2
J0> MRILIRDS
T—-JF0A25—-0OvoaxRTI4

BEHEV >
NI DC BREH KU smu LT

3U. 120w . PXI Express/cPCl Express
EZa1—)b. 20x130x21.6cm (0.8x5.1
x85in.)

419g (148 oz)
508mm (8 E>)
355mm (4 E>)
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NI 4136 20> MI\RRIL

6. 70> )L

@ e

"( NATIONAL
’ INSTRUMENTS
NI PXle-4136
System SMU
ACCESS VOLTAGE e
OUTPUT
4200 V=, 1A MAX
250V === MAXTO-L-

P L

E—
0|
b=

POeEEEOE

‘ @1‘”@@@@@@@@

_@I_

5. 70> N {RILORDY

SHER

A | FPOBART—S X LED

B |EERXT—HXLED

Cc |HEHhLo

16 | nicom | NIPXle-4136 7/ X {14k




F£5 J0> MNRILORDS ()

E7L]
D &> X110
E | A-—R
FoolHan
G |H—R
H | A—-R
PSR
J T2 X HI

K |E=IF7a114>5—0vIAD

L 07412 —-0OvIIRR)L—- AN

M | C—JFq1>5F—0OvI05>R
-7 -0Ov IR )— -T2 R

IRIE

BXNEEEE 2,000 m (800 mbar) (BEEEEE 25°CHF)

TERE 2

ENFERDH.

B{FIRIR

EEEE &R 0~55°C (IEC 60068-2-1 B LT} IEC 60068-2-2
(TEHLL TitERE . MILPRF-28800F
Class 3 RIBEEFIRED LU
MIL-PRF-28800F Class 2 Bz fanm/E il fRED
&1, )

AR R EE 10~90%. FETEIRE Z & (IEC 60068-2-56 (C
> THEREH)
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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 BRABDEEFHI. )

AT S0 5~95%. FEEIRE & (IEC 60068-2-56 (C
> THEREH)

M@/ ixEh

ENEEE BA30g (FIFEXE). 11Tms/ULX
(IEC 60068227 (CEEHL L TiREREH-
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> TiEEH». JOT 71U,
MIL-PRF-28800F, Class 3 D&% F[O13,)

anIJSJuU%EﬂL
Eﬁ%ﬁt

DORmm(E &HAl B, RERCHEASNIBRREICET IUTORZEHIEEAHZ
,ﬁﬁr FRIICEETETNTNE T,

IEC 61010-1, EN 61010-1

UL 61010-1. CSA 61010-1

AE UL BLUVZOMOTRZRIEICDVNTIE, RESNILERE A5
BRIl oS a ESRBRULTLLIESV.

LRl
COBEBIE. FHH. S, RRICERSNIBREECHTSUTO 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):ClassA T=w> 3>
EN 55024 (CISPR 24). 1 =1 -5+«
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*  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 %, HL

CEITEDHRBANTOEREZENELUTWED, BRI, HF45. A—X S
U7, BRUPZ2—2—F> RTIE (CISPR 1T (CHED T). Class A BE25(FE
TEDHRBADH TOFERZENEULTVETD,

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

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

CE iEA C €
DRGZE, %I D ECHEHBRESICLBIEANBELHIESLTLNET,
2014/35/EU. {REFEIET (Z2%)
2014/30/EC. BHIMIIMEES (EMC)
HA> 51 > BT
CDERDTDMODBERIE(CDNTIE. CORBDBESES (DoC) BEIELIZE
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