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INTRODUCTION

• Compute units are widely used in the automotive for powering the in-

vehicle infotainment system, navigation system, autonomous driving

platform, and vehicles connected with sensors, radars, and cameras [1]

• The boom of Internet of Things created the opportunity for a quarter

billion of connected intelligent devices expected in the smart vehicles

over the next decade [2]

• It is becoming more important that the electronics and the compute

units used in the connected vehicles to meet the industrial temperature

spec for ensuring the functionality of these electronic components

• This poster presents the methodology for validating new silicon

packages required to meet industrial temperature range from -40C to

130C

 Commercial temperature spec 0C to 85C vs. industrial temperature

spec from -40C to 130C

 Ability to localize temperature testing on the die under test (DUT)

without violating other component temperature spec on the board

 Thermal solution capable of reaching -40C and 130C

 Condensation due to testing at extreme cold temperature such as -

40C

CHALLENGES
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 Localized temperature testing on the DUT with Peltier-based thermal

margining tool

Thermal Margining Tools

 Complete system in a system dry air chamber with dry air purged

into the dry air chamber

3.52 Cu. Foot Chamber 7.04 Cu. Foot Chamber

Thermal Margining Tools 

on Validation Board

TECHNICAL APPROACH

EXPERIMENTAL RESULTS
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 Localized temperature margining to meet extended temperature range

can be achieved with a thermal margining tool in a system dry air

chamber

 System dry air box helps preventing condensation when running

extreme cold temperature tests

 The proposed system dry air chamber design is a modular building

block for enabling the fit of various system size

 Relative humidity of ~0.4% is needed to achieve dew point temperature

at -40C

 Time required for achieving -40C dew point temperature for a 3.5 ft3

dry air chamber is 30% less than the time needed for a 7.04 ft3 dry air

chamber

 Time for achieving below -40C dew point temperature can be

shortened by half with doubling the dry airflow rate
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