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NI PXIe-4138, NI PXIe-4139
Broad-Range System SMU

Up to 20W DC source with 6V at 3A, 20V at 1A, 60V at 0.3A

Pulse up to 10A with 500W pulse power

100 fA or 100 nV resolution

1.8 MS/s sampling rate

NI SourceAdaptTM Technology: customizable SMU response for fast and stable
measurements even with capacitive loads

Up to 17 SMU channels in a 4-U, 19-inch PXI chassis

Direct DMA data streaming for large sequence sweeps or waveform generation

Output disconnect relay for optimal isolation in production environment

 

Overview
The new NI PXIe-4138/4139 System SMUs deliver high power, precision, and speed in a single slot PXI-express module. The combination of power, precision and speed makes
these SMUs suitable for a broad range of applications in manufacturing test or lab characterization with devices ranging from ICs (including PMICs, RFICs) and discretes
(including LEDs, optical transceivers) to board level test.

 Application and Technology

Both SMUs have 4-quadrant operation with the ability to source up to 20 W of DC power (or up to 500W pulse power with the PXIe-4139), with voltage and current boundaries at
+/- 60 V and +/- 3 A. The unique ADC technology of the modules allows them to perform acquisitions at speeds up to 1.8 MS/s or with resolution of 100 fA. The PXIe-4139 also
has Extended Range Pulsing and NI SourceAdapt Technology. These additional features allow the module to pulse up to 10 A of current and tune the control loop of the SMU for
the optimal step response. For high channel count applications, you can combine up to 17 SMU channels into a single 4U PXI chassis.  

 

Figure 1. PXIe-4138 IV Boundary

 

For user manuals and dimensional drawings, visit the product page resources tab on ni.com.

http://www.ni.com
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Figure 2. PXIe-4139 IV Boundary

 

PXIe-4138/4139 Functions:

Precision current/voltage source and measure
Isolated High voltage or current digitizer with up to 1.8 MS/s
Pulse generation up to 10 A with built-in digitizer
Resistance measurements with voltage or current source

Comparison Tables

 

  NI PXIe-4138  NI PXIe-4139
 Maximum Voltage  60 V  60 V
 Maximum Current  3 A  3 A DC, 10 A Pulsed
 Maximum Power  20 W  20 W DC, 500 W Pulsed
 Voltage Measure Range  60 V, 6 V, 600 mV  60 V, 6 V, 600 mV
 Voltage Measure Sensitivity  1 uV  100 nV

 Current Measure Range  3A, 1 A, 100 mA, 10 mA, 1 mA, 100 uA, 10 uA, 1 uA
 10 A (pulse only), 3 A, 1 A, 100 mA, 10 mA, 1 mA, 100
 uA, 10 uA, 1 uA

 Current Measure Sensitivity  1 pA  100 fA
 Maximum Sampling Rate  1.8 MS/s  1.8 MS/s
 Maximum Source-Measure Rate  100 kS/s  100 kS/s
 Compensation Modes  Slow, Normal, Fast  Slow, Normal, Fast, Custom
 Timing  Hardware Timed  Hardware Timed

 Additional Features  

 NI Source Adapt Technology, Custom Compensation

 Extended Range Pulsing

 Programmable Output Resistance

 

 Feature  Benefit
 17 Channels in 4 U Chassis  Build high channel count systems in a consolidated space
 20 W Power Boundary  Perform high power IV sweeps
 100 fA Current Sensitivity  Accurately acquire low current measurements
 1.8 MS/s Sampling Rate  Digitize voltage or current with the SMU
 50 us Pulse Width  Quickly characterize components with minimal self-heating effects
 Extended Range Pulsing  Extend the power boundary of the instrument by pulsing up to 500 W
 NI SourceAdapt  Create the ideal step response with no overshoots or oscillations
 DMA Streaming  Transparently stream large waveforms to the SMU

 

NI SourceAdaptTM Technology: The Next Generation SMU Technology

The NI PXIe-4139 features NI SourceAdaptTM technology. With this next-generation SMU technology, you can custom-tune the SMU response to any given load for optimum
response with maximum stability and minimum transients. Removing overshoots helps protect the device under test, while eliminating oscillations are critical for system stability.
Additionally, minimum rise and fall times help achieve the fastest possible test times. This feature is particularly useful for dealing with reactive loads, especially capacitance loads
that are commonly encountered across various test applications.
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Figure 3. SMU Response to a Capacitive Load

NI SourceAdapt technology enables customized response (red) for maximum stability and minimum transient
response times.

Extended Range Pulsing

For applications requiring higher current, the PXIe-4139 can pulse up to 10 A for instantaneous power up to 500W. Depending on the load and SourceAdapt control settings,
pulse widths can be as short as 50us. These short pulse widths not only allow the test to complete faster, but also keep the local heating of the DUT to minimal levels – allowing
test engineers to perform tests, that otherwise, might require heat sinks or other thermal control mechanisms.

Speed and Precision

The PXIe-4138/4139 has a unique ADC architecture that allows the module to perform high speed measurements as well as high resolution measurements. Users can reduce the
aperture time of the module and sample up to 1.8 MS/s or extend the aperture time to perform precision current measurements with 100 fA sensitivity.

Data Streaming and Triggering

The PXI platform is optimized for triggering and data streaming on the PXIe-4138/39 modules.  The modules use the PXI chassis backplane to send and receive triggers and
events, which simplifies programming and system wiring. The modules are also hardware-timed and have a high-speed sequencing engine to synchronize hand-shaking between
multiple SMUs.

 

Figure 4. Sequence Engine Diagram for Triggering and Syncronization

 

The PXIe-4138 and 4139 modules support direct DMA streaming between the host PC and SMU, allowing users to transparently stream waveforms with millions of set-points to
the instrument. Users can stream large waveforms and measurement data at the full update rate (100 kS/s) and sampling rate (1.8 MS/s) of the instrument;removing the
bandwidth and latency bottlenecks associated with traditional instrument buses.



4/25 www.ni.com



5/25 www.ni.com



6/25 www.ni.com



7/25 www.ni.com



8/25 www.ni.com



9/25 www.ni.com



10/25 www.ni.com

 



11/25 www.ni.com



12/25 www.ni.com



13/25 www.ni.com



14/25 www.ni.com



15/25 www.ni.com



16/25 www.ni.com



17/25 www.ni.com



18/25 www.ni.com



19/25 www.ni.com



20/25 www.ni.com



21/25 www.ni.com



22/25 www.ni.com



23/25 www.ni.com



24/25 www.ni.com

Back to Top

 Support and Services
System Assurance Programs

NI system assurance programs are designed to make it even easier for you to own an NI system. These programs include configuration and deployment services for your NI PXI,
CompactRIO, or Compact FieldPoint system. The NI Basic System Assurance Program provides a simple integration test and ensures that your system is delivered completely
assembled in one box. When you configure your system with the NI Standard System Assurance Program, you can select from available NI system driver sets and application
development environments to create customized, reorderable software configurations. Your system arrives fully assembled and tested in one box with your software preinstalled.
When you order your system with the standard program, you also receive system-specific documentation including a bill of materials, an integration test report, a recommended
maintenance plan, and frequently asked question documents. Finally, the standard program reduces the total cost of owning an NI system by providing three years of warranty
coverage and calibration service. Use the online product advisors at ni.com/advisor to find a system assurance program to meet your needs.

Calibration
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Calibration

NI measurement hardware is calibrated to ensure measurement accuracy and verify that the device meets its published specifications. To ensure the ongoing accuracy of your
measurement hardware, NI offers basic or detailed recalibration service that provides ongoing ISO 9001 audit compliance and confidence in your measurements. To learn more
about NI calibration services or to locate a qualified service center near you, contact your local sales office or visit ni.com/calibration.

Technical Support

Get answers to your technical questions using the following National Instruments resources.

Support - Visit ni.com/support to access the NI KnowledgeBase, example programs, and tutorials or to contact our applications engineers who are located in NI sales
offices around the world and speak the local language.

Discussion Forums - Visit forums.ni.com for a diverse set of discussion boards on topics you care about.

Online Community - Visit community.ni.com to find, contribute, or collaborate on customer-contributed technical content with users like you.

Repair

While you may never need your hardware repaired, NI understands that unexpected events may lead to necessary repairs. NI offers repair services performed by highly trained
technicians who quickly return your device with the guarantee that it will perform to factory specifications. For more information, visit ni.com/repair.

Training and Certifications

The NI training and certification program delivers the fastest, most certain route to increased proficiency and productivity using NI software and hardware. Training builds the skills
to more efficiently develop robust, maintainable applications, while certification validates your knowledge and ability.

Classroom training in cities worldwide - the most comprehensive hands-on training taught by engineers.

On-site training at your facility - an excellent option to train multiple employees at the same time.

Online instructor-led training - lower-cost, remote training if classroom or on-site courses are not possible.

Course kits - lowest-cost, self-paced training that you can use as reference guides.

Training memberships and training credits - to buy now and schedule training later.

Visit ni.com/training for more information.

Extended Warranty

NI offers options for extending the standard product warranty to meet the life-cycle requirements of your project. In addition, because NI understands that your requirements may
change, the extended warranty is flexible in length and easily renewed. For more information, visit ni.com/warranty.

OEM

NI offers design-in consulting and product integration assistance if you need NI products for OEM applications. For information about special pricing and services for OEM
customers, visit ni.com/oem.

Alliance

Our Professional Services Team is comprised of NI applications engineers, NI Consulting Services, and a worldwide National Instruments Alliance Partner program of more than
700 independent consultants and integrators. Services range from start-up assistance to turnkey system integration. Visit ni.com/alliance.
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