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ABSTRACT

Adjusting Device Temperature Measurement using a Thermocouple Probe Card

In a test environment, temperature distribution across the wafer can
cause issues due to varying test temperature between the chips.

Without temperature sensors integrated into the device, itis necessary to
perform chip temperature measurements with the probe card and adjust
those measurements on the fly based on the results.

We will explore this temperature measurement challenge and how a
probe card developed with thermocouple functionality can be utilized to
make measurement decisions faster and easier.

We will also discuss the results from our evaluations of temperature

measurement accuracy.

v On the fly measurement of the actual chip temperature during device operation

v'Measurement of temperature distribution in the wafer surface

v Calibration of prober chuck temperature

The Concept of TC (' hermo-ouple) Probe Card D

* Type E, Class 1

- Range : -40°C~200°C

» Accuracy : £1.5°C (Type E nature accuracy)

* Requirement.1 Customer must have Type E data logger
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The Concept of TC ( hermo-ouple) Probe Card (2)

» Signal, Power and GND Metal Alloy probe
» Dummy pad or any pad TC Probe

One pad, two probes Two pads, one probe per pad
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Thermocouple Type E Technical Details

Thermocouple E type has a very high EMF output of 68 pV/°C which provides a strong signal for instrumentation and a high accuracy. Type E is
also non-magnetic. It is very rare thermocouple type and is not used as much as the other types of thermocouple.

Type E Thermocouple Tempe e Ran

Type E Thermocouple Materia

Continuous: Chromel

O to +800 °C Constantan
Short Term:

-40 to +900 °C

Type E Thermocouple Tolerance Details

4 N
Tolerance Class 1 Tolerance Class 2
-40 10 +375 +15°C -40 to 4333 + 25 °C
375 to 800 £ 0.004*[t]°C 333 to 800 + 0.0075*[t]°C
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- Temp. measurement accuracy
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Evaluation: TC Probe Meas. Wafer Temp. distribution

Chuck Temp. : Set -40°C SV probe lab. Chuck temp : Set 100°C
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Adjusting Device Temperature Measurement using a Thermocouple Probe Card

v On the fly measurement of the actual chip temperature during device operation
v'Measurement of temperature distribution in the wafer surface
v Calibration of prober chuck temperature

Utilized Thermocouple Type E to match with metal alloy probe
4 Accuracy £1.5°%Cfrom native Type E specification
v’ Min pitch 70um
v 1.8gf@60umOD
v Temp. -40 to +200°C

Requirement

v'TC probe touchdown on one pad or two pads connected in device

v Interface to Data logger on PCB top
v'Data logger

°In general *TC Probe advantage
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Contact

In case of questions or for additional information please contact:
Hiroyuki NAKAMURA

Nidec SV Probe

h.nakamura@nidecsvprobe.com
+81-96-288-4253
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