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The increasing of power and processing speed and miniaturization of central processor unit
(CPU) used in electronics equipment requires better performing thermal management systems. A
typical thermal management package consists of thermal interfaces, heat dissipaters, and
external cooling systems. There have been a number of experimental techniques and procedures
for estimating thermal conductivity of thin, compressible thermal interface material (TIM). The TIM
performance is affected by many factors and thus TIM should be evaluated under specified
application conditions. In compact packaging of electronic equipment the chip is interfaced with a
thin heat spreader. As the package is made thinner, the coupling between heat flow through TIM
and that in the heat spreader becomes stronger. Thus, a TIM characterization system for
considering the heat spreader effect is proposed and demonstrated in detail in this paper. The
TIM test apparatus developed based on ASTM D-5470 standard for thermal interface resistance
measurement of high performance TIM, including the precise measurement of changes in in-situ
materials thickness. Thermal impedances are measured and compared for different directions of
heat dissipation. The measurement of the TIM under the practical conditions can thus be used as
the thermal criteria for the TIM selection.
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A = area of heat flow meter bar
Bi=Biot number

k = thermal conductivity

O =heat flow

R =thermal resistance

6 = thermal impedance

T = temperature

AT = temperature difference

Subscripts

b = bottom surface of TIM

¢ = contact surface

lat = lateral heat flow meter bar
long = longitudinal heat flow meter bar
Max = maximum

Sp = Heat spreader

t = top surface of TIM

TIM = thermal interface material
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total = overall thermal resistance
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Table 1 Specification of apparatus and uncertainties on

measurement

Thermometer

RTD sensor
type: Pt 100 Q2
Temp. variation: £0.04C

Thermocouple

type: T-type
Temp. variation: £0.04T

Heater

Cartridge Heater
Heat capacity: 80W
Heat flow variation: +12W

Pressure loading
Module

Loadcell capacity: 200kg

Indicator resolution: 0.02kgf (78Pa)
Pressure accuracy: Under 390Pa
Pressure range: 0~98kPa

Cooling unit

Temp. range: -20C ~+807C
Temp. accuracy: +0.017C

Heat loss

Under 3%

Thermatl interface
material

Gap pad type
Filler: None
Thermal Conductivity: *1.5W/m-K

Adhesive tape type
Filler: Fiberglass
Thermal Conductivity: *0.8W/m-K

* : manufacturer’ data

* : manufacturer’ data
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