Evaluation of the thermal properties

for the semiconductor device

In “Thermal design” of semiconductor devices, it is important to know accurate thermophysical

properties. An optimal measurement method must be used in consideration of the characteristics of
the material.

Temperature dependence of thermal properties Thermal conductivity of thin films

Samp le: POly SIC 200 v Temperature 298 K LP-CVD
-, 10 1200 gy R A T 3 Film thickness 500 mm e
g T - o )
" 11000 w0 3 .
s 8 A 2 Eso ~
A BN 4800 & = < S‘ _
s 6F . . 2 L < puttering J
[ ‘e 2 i 100 2 [ &
> {600 5 Z = o
z a4t e 1 % 2 S | _ _ _hermal oxidation 4' o ;CVDQ_ud_ItE'I_AW/ m/K
£ | 0400 5 g < LP?\l/nDon
o

g oL Density: 3170 kgm ™ 5 = S0 b 8 1Fw evapm“m al’E CVD 3
£ -®- Thermal diffusivity 200 = g i ° Sputtering
o ~#-- Specific heat ity o oo ool < .
£ N P.ecll lc: 5.3 .Car.m.ly. . % = oL » .0. 'l."he.rmlal .001.1du.cu.vltly E EB evaporation ® SiN,

0 100 200 5 300 0 100 200 300 g A SiO,

Temperature 7/°C Temperature 7/ °C E o L L
1500 2000 2500 3000
A =p X X Densi 3
pxCXa Ag=300°c = 2/3 Arpsec v Tkgm
. . . . The thermal conductivity of thin film tends to be lower than
p : Density a : Thermal diffusivity

the bulk value. It is due to the influence of film quality such
as crystallinity.

Comparison between Nominal and measurement value Anisotropy

Thermal conductivity measurement of thermal greases by steady heat flow method Sample : Polyimide film

C, : Specific heat capacity 2 : Thermal conductivity

- Or o oy gy
ﬁ Measurement result Nominal value M I 1 <
) 7 . . ' o' @ -In-plane N

_ ® Greasel 062 W/m/K Contalnlng . § 0.5} --C>- Out-of-plane 8
ol * Grease2 ) . < . b -
z 3  Greased ’ ‘ 1) Silver filler ~ I [ RRCEEEEEE o) -20 .§
b ® Greased ok P ] s
. 0.73 W/m/K €= ‘ >6.5 W/m/K > | Thermal conductivity 1 %
3 2) Ceramic filler(D z S : o :
é 3 0.84 W/m/K é 0.5f Derfr,lfi, De{(gan51on coe 101c:ntl:I 1
7 ) ; = o0 JaN=EEERELEEE R J10 g
< 2 o 1 5 W/m/K 3) Ceramic filler@ S | R 1 iﬁl
E > 51 W/m/K Té 'I'Of 'ﬂ*OU?-uf-plane 1 E
|"E 1 o + b Q
50 WimK <y Diamond e SRS e e e

® 00 0.1 02 03 04 05 8.3 Wm/K 0 2550 75 100 125 150

Thickness (mm)

The thermal conductivity may change depending on the conditions and situations
of measurement. It should be measured similar to the situation in which it is used.

Thermal conductivity of bonding layer

Film thickness (pum)
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The thermal conductivity decreases due to the defects of the bonding layer and the influence of the interface.
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. Composition
Composition of solder
Measurement value | Reference value (Reference)
Sn60%, Pb40% 26 < 5l Sn63%, Pb37%
Sn96.5%, Ag3.5% 25 < 33 Sn96.5%, Ag3.5%
Sn99%, Ag0.3%, Cu0.7% 30 r 064 Sn95.2%, Ag3.8%, Cul.0%
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