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Introduction
 Most products today need some knowledge of the 

cooling solution, often before the device or system is 
complete

 Many times prior to having working silicon or complete 
system information the thermal components must be 
identified, procured and evaluated

 Estimations based on experience, models, supplier input, 
data sheets  etc  guide the design team to the most data sheets, etc. guide the design team to the most 
cost-effective solution

 With decreasing gate length and pitch, many more 
functions can be placed in smaller regions, creating hot 
spots and temperature gradients
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How hot is it?
How hot will it get?
Is the cooling solution adequate?
How do I measure it?
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Thermal Toolbox  NOTES

modelingestimation
simulation

thermal
solution

papers data sheets

measurement experience

vendors

Measurement (live die)
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Thermal Test Chip (TTC)

Array Example
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Test Chip  Study

 Thermal models are generated to illustrate an 
li ti  f   f it llapplication of an array of unit cells

 Meant to simulate a typical flip-chip attached 
microprocessor or ASIC chip on a package

 Shows the capability to produce hot spots and 
the versatility of a typical array

 Quarter symmetry
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Model Summary

 Shows versatility of test chip for evaluating thermal behavior Shows versatility of test chip for evaluating thermal behavior
 Can create hot spots, sections with varied power dissipation
 Very high power density, allows simulation of extreme chips
 Can array into any size, up to ~100mm square

Why Use Test Chips?
 EASE OF USE
 ACCURACY ACCURACY
 ARRAYABLE – ADDRESSABLE - VERSATILE
 LOOK AHEAD
 STACKED, MCM, 2.5 or 3D packaging
 Reduces Time-to-Market Reduces Time to Market
 COOLING SOLUTION AT THE RIGHT TIME, RIGHT COST



IEEE Components, Packaging and Manufacturing 
Technology Chapter, Santa Clara Valley

December 10, 2014

www.cpmt.org/scv 11

THANK YOU!
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