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What is a Source Measure Unit (SMU)? 
 

 SMUs are precision instruments for sourcing current or voltage and 

simultaneously measuring current, voltage and/or resistance with high 

speed and accuracy.  

 

 

        

                                          

True Current Source 

Precision Power Supply 

Source Measure Unit  (SMU) 

Precision DMM 

Electronic Load 



What is a Source Measure Unit (SMU)?  
SMU Compared to DMM:  Resistance Measurements 
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What is a Source Measure Unit (SMU)? 
SMU Compared to Power Supply: What are the differences? 

 

        
                                          

Source Measure Unit  (SMU) 

Power Supply 

Versus 



Application 



SMU Applications Span Electronics R&D and Industries 
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Research, Design Validation, Characterization, 

Performance Testing   Versatile! 



Resistivity Measurement 
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The Model 2450 or 2460 can be used to measure the resistivity of a wide range of materials 

including conductive coatings, semiconductor wafers, solar cell materials, e-Inks, etc. 
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Four-Point Measurement 

-The four-point collinear probe resistivity measurement technique involves bringing 

four equally spaced probes in contact with the material of unknown resistance. The 

probe array is placed in the center of the material. 

 

- A known current is passed through the two outside probes and the voltage is sensed at 

the two inside probes. The resistivity is calculated as follows: 

 

 

 

where:         ρ = the volume resistivity (Ω-cm) 

     V = the measured voltage (volts) 

      I = the source current (amps) 

      t = the wafer thickness (cm) 

     k = a correction factor based on the ratio of the probe to wafer diameter and  

   on the ratio of wafer thickness to probe separation 

 

                                           

                                          

 where:        σ = the sheet resistance (Ω/square or just Ω) 



Four-Point Measurement 

 The table shown directly below pertains to sheet 

resistance measurements made in the center of 

a circular slice.  

 d/s = diameter of sample divided by probe 

spacing (probe spacing being the distance 

between any two adjacent probes).  

 For example, a 4mm diameter sample probed 

with a four point probe with 1mm tip spacing 

would have a correction factor of 0.6462.  

 A 100mm wafer measured with a four point 

probe head that has 1mm tip spacing would 

have a correction factor of 0.9991.  

 Source: SEMI MF84-02 -Test Method for 

Measuring Resistivity of Silicon Wafers With an 

In-Line Four-Point Probe.  

 

A correction factor (K)  



LED I-V Characterization 
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With the ability to source and measure current and voltage all in one unit, 

the SMU is an ideal tool for testing optoelectronic devices such as LED I-V 

characterization. 
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LED, HBLED Characterization 



Photovoltaic Solar Cells (PV Diodes) – Source & Sink 

When lit a PV 

cell creates 

voltage/current 

so SMU acts 

as a settable 

active load 



Solar Panel Testing Using the Model 2450 
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Battery Discharge Test Using the Model 2450 
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Battery Charge/Discharge 
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Battery Discharge Test 
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FET Test Using Two Model 2450’s or 2460’s or both 
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VG = 2 V 

VG = 3 V 

VG = 4 V 

VG = 5 V 

TSP-Link is used 

to synchronize 

the gate voltage 

stepping and 

drain voltage 

sweeping of the 

two units. 

2450 #1 (TSP-Link set to Node 1) 2450 #2 (TSP-Link set to Node 2)

CA-180-3A Crossover Cable for tsp Link

Gpib interface 

with cable

(With gpib interface)

Anyone recognize these??? 



App Note Available to Support Model 2450 or 2460 
Resistivity Measurement and Battery Cycling 
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App Note Available to Support Model 2450 or 2460 
Photovoltaic Cells and Characterization of Diodes 
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The World’s First Touchscreen  
Source-Measure Unit Instrument 

12 May 2015 21 

• Touchscreen GUI 

for Simplified User Experience 

 

• Wider Operating 

Range to Meet Future Test  

Requirement 

 

• Serve New Applications 

Beyond Traditional Electronics 

The Keithley Model 2450 or 2460 SourceMeter 



12 May 2015 22 


