
TECHNICAL NOTE

LRS-9434 Temperature Set Point Accuracy

OVERVIEW

Given the delicate relationship between the output of
laser diodes and temperature, the success of any burn-
in or life test is contingent on the test system’s ability to
accurately and uniformly control device temperature. 

The LRS-9434 Test System utilizes a family of fixtures
that are designed to ensure set point accuracy of ±
2.0°C across a range of 40°C to 150°C. Temperature set
point accuracy is defined as the difference between
temperature set point and actual temperature measured
on the fixture heater plate adjacent to any device
location.  Temperature set point accuracy takes into
account both accuracy of temperature control and
uniformity across all device locations.  Temperature
control is accomplished through the use of AD590
temperature sensors, and a combination of cartridge
heating and regulated air cooling. Temperature set point
accuracy is optimized through fixture geometry and an
advanced temperature control algorithm.

TEST SET UP

An LRS-9434 fixture was fitted with three 4-wire RTDs,
placed in the device heater plate at the front, middle,
and back of the fixture. An Agilent DAQ control unit
(34970A) with an Agilent 20-channel multiplexer (34901A)
was used to monitor the output of the three RTDs.
Resistive loads (each capable of outputting 0.5W of
heating power) were placed on each of the 32 device
locations on the fixture, in order to mimic the heating
load of real laser diodes. Power and air flow for the
fixture were provided by an LRS-9434 Control Measure
Module. RTD measurements were outputted to a .csv file
so that they could be compared once testing was
complete.

TEST PROCEDURE

Fixture heater plate temperature at each of the three
locations was monitored while the temperature set point
was varied from 40°C to 150°C in 10 degree increments.

At each temperature set point, total device waste heat
was varied between 0W and 16W. In each condition and
location the actual temperature was compared to set
point.

RESULTS

The image in FIGURE 1 shows a plot of temperature
error at different powers, temperatures, and locations.
The maximum spread from lowest to highest reading
(shown in purple) tends to increase at higher
temperatures and most conditions have a positive error.
trick 

OPTIMIZATION OF ACCURACY

Under operation, temperature is measured and
controlled by a single AD590 located near the center of
the fixture. Local temperature gradients exist on the
fixture heater plate and these gradients increase at
higher temperatures. These gradients are characteristic
of the fixture geometry and result in generally increasing
error at higher temperatures (as seen in FIGURES 1 and
2). By characterizing this effect, the error relative to set
point can be reduced.

FIGURE 1
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At each temperature set point the temperature offset
of each of the RTDs, with respect to set point, were
plotted and compared to each other (FIGURE 2).
When a linear best fit curve was applied to this plot,
the resulting equation yielded slope and offset values,
which were then applied to the AD590 measurements
in the temperature control algorithm.  This applied
correction factor minimizes the temperature variation
versus set point across the fixture heater plate
throughout the temperature control range.

Once the slope and offset values were applied to the
fixture, the 40°C to 150°C test was repeated, and the
results were again plotted to show temperature set
point vs. the difference between set point and actual
temperature (temperature error).  See FIGURE 3 vs.
the difference between set point and actual
temperature (temperature error).  See FIGURE 3

Note that before adding the slope and offset values
(FIGURE 1) nearly all of the RTD measurements were
hotter than the set point, some bordering +2.0°C. After
adding the slope and offset values, the median of the
RTD values sits much closer to the set point, the
maximum error not exceeding ±1.0°C.

The maximum temperature spread from the coldest to
the hottest RTD temperature is shown in purple in
FIGURE 1 and FIGURE 3. This value is the best
representation of the temperature uniformity, as it
shows the widest possible temperature differential that
could exist between any two device locations in the
fixture. 

CONCLUSION

The LRS-9434 Test System Fixture is capable of
providing temperature set point accuracy of better
than ±2.0°C across the entire 40°C to 150°C range.

FIGURE 2
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