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In my job as an applications engineer, I’ve 
been fielding lots of calls about test and 
measurement problems that engineers 
encounter with high current applications 
like characterizing high power LED mod-
ules and high brightness light-emitting 
diodes (HBLEDs). At higher test currents, 
the appropriate cabling techniques are par-
ticularly important in obtaining repeatable 
and accurate measurements and maximiz-
ing performance.

Source measurement unit (SMU) instru-
ments are among the most often-used types 
of instruments for LED testing. SMU instru-
mentss, including Keithley’s Model 2651A 
High Power System SourceMeter® instru-
ment, combine source and measure opera-
tions normally performed by two separate 
instruments into a single simultaneous 
operation done by a single instrument. They 
offer two options for cabling connections 
between the instrument and the LED device: 
two- wire and four-wire.

Two-wire mode uses a single set of test 
leads to both source and measure. Although 
two-wire mode simplifies cabling, it cre-
ates measurement errors because voltage 
measurements will not only include the volt-
age across the device under test (DUT) but 
across the test leads as well. In high current 
applications, even test leads with very little 
resistance can cause large voltage drops. To 
compensate for this, SMUs include a four-
wire measurement mode. In four-wire mode, 
one set of leads, known as the source leads, 
is used to source while a second set of leads, 
known as the sense leads, is used to measure. 
Because the measurement circuitry that the 
sense leads are connected to has very high 
impedance, very little current will flow 
through these leads; therefore, the voltage 
drop across them will be insignificant and 
the voltage measured will be the same as the 
voltage across the DUT.

Although four-wire mode is designed to 
compensate for the voltage drops in the test 

leads caused by high currents, excessive lead 
resistance can still create measurement prob-
lems. When testing an LED using pulsed 
rather than DC currents, fast rise and settle 
times are critical to obtaining the shortest 
pulse widths to minimize device self-heating. 
Minimizing lead resistance makes it possible 
to obtain the fastest rise times.

Minimizing cable inductance is also 
crucial when testing LEDs with high test 
currents. Essentially, inductance resists 
changes in current by creating a voltage drop 
when the test current is changing. Although 
inductance in the test leads will have no 
effect at the top and bottom of the pulse, 
where the current is constant, it will cause 
an additional voltage drop during the rising 
and falling edges for which the SMU must 
compensate. As with resistance, minimizing 
lead inductance is important for obtaining 
the fastest rise time.

To learn more about how to ensure 
higher source and measurement accuracy 
in LED test applications, I encourage you to 
download and view Keithley’s latest webi-
nar on this topic: Meeting the Electrical 
Measurement Demands of High Power, 
High Brightness LEDs at www.keithley.com/
events/semconfs/webseminars.  
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