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IC Insights

McClean Report 2015

Optimizing Test Execution Is a 
Competitive Advantage

“Some ASIC manufacturers report that testing time consumes 40-

50% of the entire IC product development cycle.”
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Functionality of Source Measure Units
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SMU Measurement Flow

TRIGGER SOURCE MEASURE PROCESS

You can take high-precision measurements quickly.

Removing small inefficiencies in timing can reduce your cost of test.

SOURCE MEASURE

CPUSTART
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• NI product portfolio supports a breadth of 
programming languages: LabVIEW, 
C/C++, C# .NET, Python

• What you get with NI’s best-in-class 
APIs:

• Well Documented API

• Shipped Examples

• Help Documentation

• NI ensures long-term interoperability of 
our instrumentation

• NI instrument class driver APIs are 
consistent across all past & future product 
variants

• Provides built in abstraction layer to prevent 
unnecessary code revisions when hardware 
is upgraded/replaced

Programming Support

C/C++
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All your instruments in a single application

Capture screenshots and export data

Build custom plugins for common measurements or tasks

Share projects with colleagues and between systems

Export configurations for programmatic use

Monitor and debug automated test systems

Application Software for Interactive Instrument

Control and Lab Measurements
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System SMU Family

PXIe- 4135 4136 4137 4138 4139 4190 LCR

Max Source Power 20W/40W 20W 20W/40W 20W 20W/40W 1W/4W

Max Sink Power 12W/40W 12W 12W/40W 12W 12W/40W 1W/4W

Max Sampling 1.8 MS/s 600 kS/s

Max Update 100 kS/s

Max Voltage 200 V 60 V 10V/40V

Max DC Current 1 A 3 A 100mA

Max Pulsed Current 3 A n/a 3 A n/a 10 A n/a

Current Sensitivity 10 fA 1 pA 100 fA 1 pA 100 fA 1 fA

SourceAdapt Yes No Yes No Yes Yes

Connectivity Triaxial Screw Terminals BNC
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Multi Channel SMU Family

PXIe- 4140/4141 4142/4143 4144/4145 4147 4162 4163

Channels 4 12 24

Max Sampling 600 kS/s 1.8 MS/s 100 kS/s

Max Update 100 kS/s

Max Voltage 10 V 24 V 6 V 8 V 24 V 24 V

Max DC Current 100 mA 150 mA 500 mA 3 A 100 mA 50 mA

Current Sensitivity 100pA/10pA 100pA/10pA 150pA/15pA 100 fA 10pA/100pA 10pA/100pA

SourceAdapt No/Yes No/Yes No/Yes Yes Yes Yes
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The 5 Tips
1

2
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4

5

Choose the right equipment

Measure in parallel

Optimize source delay and aperture time

Utilize advanced instrument capabilities

Tune transient response with Source Adapt
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1. Bus Communication

PCI Express

LAN

SMU
USB

GPIB
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SMU Ranges

Model SourceAdapt Voltage Ranges (V) Current Ranges (A) Channels

PXIe-4135 Yes ±0.6, ±6, ±20, ±200 ±10n, ±1u, ±100u, ±1m, ±10m, ±100m, ±1 1

PXIe-4136 No ±0.6, ±6, ±20, ±200 ±1u, ±10u, ±100u, ±1m, ±10m, ±100m, ±1 1

PXIe-4137 Yes ±0.6, ±6, ±20, ±200 ±1u, ±10u, ±100u, ±1m, ±10m, ±100m, ±1 1

PXIe-4138 No ±0.6, ±6, ±60 ±1u, ±10u, ±100u, ±1m, ±10m, ±100m, ±1, ±3 1

PXIe-4139 Yes ±0.6, ±6, ±60 ±1u, ±10u, ±100u, ±1m, ±10m, ±100m, ±1, ±3 1

PXIe-4140 No ±10 ±10u, ±100u, ±1m, ±10m, ±100m 4

PXIe-4141 Yes ±10 ±10u, ±100u, ±1m, ±10m, ±100m 4

PXIe-4142 No ±24 ±10u, ±100u, ±1m, ±10m, ±150m 4

PXIe-4143 Yes ±24 ±10u, ±100u, ±1m, ±10m, ±150m 4

PXIe-4144 No ±6 ±10u, ±100u, ±1m, ±10m, ±100m, ±500m 4

PXIe-4145 Yes ±6 ±10u, ±100u, ±1m, ±10m, ±100m, ±500m 4

PXIe-4147 Yes ±1, ±8 ±1u, ±10u, ±100u, ±1m, ±10m, ±100m, ±1, ±3 4

PXIe-4162 Yes ±24 (±1u), ±10u, ±100u, ±1m, ±10m, ±100m 12

PXIe-4163 Yes ±24 (±1u), ±10u, ±100u, ±1m, ±10m, ±50m 24

PXIe-4190 Yes ±1, ±10, ±40 ±1n,±100n, ±1u, ±10u, ±100u, ±1m, ±10m, ±100m 1

https://www.ni.com/docs/en-US/bundle/pxie-4135-specs/page/specs.html
https://www.ni.com/docs/en-US/bundle/pxie-4136-specs/page/specs.html
https://www.ni.com/docs/en-US/bundle/pxie-4137-specs/page/specs.html
https://www.ni.com/docs/en-US/bundle/pxie-4138-specs/page/specs.html
https://www.ni.com/docs/en-US/bundle/pxie-4139-specs/page/specs.html
https://www.ni.com/docs/en-US/bundle/pxie-4140-specs/page/specs.html
https://www.ni.com/docs/en-US/bundle/pxie-4141-specs/page/specs.html
https://www.ni.com/docs/en-US/bundle/pxie-4142-specs/page/specs.html
https://www.ni.com/docs/en-US/bundle/pxie-4143-specs/page/specs.html
https://www.ni.com/docs/en-US/bundle/pxie-4144-specs/page/specs.html
https://www.ni.com/docs/en-US/bundle/pxie-4145-specs/page/specs.html
https://www.ni.com/docs/en-US/bundle/pxie-4147-specs/page/specs.html
https://www.ni.com/docs/en-US/bundle/pxie-4162-specs/page/specs.html
https://www.ni.com/docs/en-US/bundle/pxie-4163-specs/page/specs.html
https://www.ni.com/docs/en-US/bundle/pxie-4190-specs/page/smu-specs.html


ni.com

Parallel Versus Serial SMU Channels
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24-Channel SMUs

400+ channels in PXI chassis

Parallel execution in LabVIEW and TestStand

1 SMU Channel

With MUX
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The 5 Tips
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Choose the right equipment

Measure in parallel

Optimize source delay and aperture time

Utilize advanced instrument capabilities

Tune transient response with Source Adapt



ni.com

Parallel Versus Serial Measurements
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DCPower Parallel Measurements
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DCPower Parallel Measurements
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DCPower Separate Session Serial Measurements
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DCPower Separate Session Parallel Measurements
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DCPower Separate Session Parallel Measurements
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DCPower Separate Session Parallel Measurements in C#
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Choose the right equipment

Measure in parallel

Optimize source delay and aperture time

Utilize advanced instrument capabilities

Tune transient response with Source Adapt
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3. Source and Measure Cycle

1. Start Trigger

2. Source Complete Event

3. Measure Complete Event

time
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“Source”

Source Delay

“Measure”

Aperture Time

1

2 3

Default Values

Source Delay: 16.7 ms

Aperture Time: 16.7 ms
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Source and Measure Cycle
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Source Delay
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Determining Ideal Source Delay

Method 1: Oscilloscope Method 2: SMU built-in digitizer
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Source and Measure Cycle
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Property: Aperture Time

Longer Aperture Time
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Noise Versus Aperture Time
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Noise Versus Aperture Time
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Noise Versus Aperture Time
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Choose the right equipment

Measure in parallel

Optimize source delay and aperture time

Utilize advanced instrument capabilities

Tune transient response with Source Adapt
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Sequencing: Software Versus Hardware Timing
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Bus communication latencySoftware timing

Hardware timing Measurement time 
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Hardware-Timed Sequencing

1
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4
3

5

Reconfigure
− Output level

− Source delay

− Aperture time

− Measurement range

− Compliance limit

− Output mode (I or V)

− … 

“basic” sequence

“advanced” sequence 

(>30 properties)
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Choose the right equipment

Measure in parallel

Optimize source delay and aperture time

Utilize advanced instrument capabilities

Tune transient response with Source Adapt
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Transient Response and Rise Time
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Transient Response and Rise Time
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SourceAdapt: Digital Control Loop

ADC

DAC

FPGA

1.8 MS/s

100 kS/s

V/I CONTROL
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SourceAdapt: Tuning in InstrumentStudio
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