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Thermal Via Design for Heat Dissipation in PCB

#tyIx=xol 1 = X 1
*UAB R, I, BFE

% 2
Has,

2M 2, oly!

—I—I

*] W. Kim(jw26. kim@samsung com)!, S. Gao', J. P. Hong', C. Y. Chung?®, S. M. Choi', S. Yi'

1 A A7) F4AT A PKGE,

2

247 7] IDIAFE Y DI 15

Key words : Thermal via, Printed circuit board, Heat dissipation, Electronic packaging

1. A8
Az}717]9] 28 3het Il/‘é%@rﬂ' a9 we, Fof
o]} network module ol 27 chip ¢ &do] #HXA

rlr M

WM | heat sink 9 9 @S E}i 7o) FA9F WAL A
gl ok olo] W& chip 2%2 A<5S chip 452 A
shA ?E—“J oluel 7IAA AFAEE FEA7IAL Ful
7181 A5 ARgAbell Al EAZHS FE el 2 AU
webA chip oA EAEE €S a0 R WEAT]Y]
g g (heat dissipation) A 7= =} packaging °l %
olf7} ¥ it

Chip ol A “‘ AslE 4L A= (convection)E F3f 7%
o8 HAa¥a, 7% chip ¢ ZEHolA tF (convection)
&l ﬂ—rgl 712 wiEdn addy d714 AsE
171 9138k Q123 2 7] (printed circuit board, PCB)oll 4]
o] e AHE% (thermal conductivity) 5ol heat
ing o] ¥&atA o] Fo] A 7] o]H 91, AF AFlE
54 S AT ¥4 AA e FUr= olfth ol %
T':xﬂ'é‘ siAskaAl A @Ee] A PSS T
A d]o} (thermal via)E F71E 4= J&H, 1LES A7)
wd wjEel 1 9jxIeF A7 AlFE T g A uEk
o] 9= Fde FF 5 =l (metal core)= #8317
sto}, whElbA] thermal via 719} core AFol| wWE WE
548 dotele Aol Fasi.

2 AFdA =, 2 chip o] AFE PCB o E€dE &
k2 234 (finite element analysis) S 5~33}¢] package & =

F

ko3

T
PN
I

ﬂﬁﬂi

Hﬂ
T

ofi o

1

=
Gl
el
=
spr

Qg rR g
r-\o r1o F°"

m o_ OlN'

4~

!

]

%= B XE simulation 331t} Thermal via & 9X9F 9%, 1
2l core AEE 28] & chip X0 nx&= o3¢S &
o} H k)

PCB = core 55 o= dAFI 7o 32T W
Zrol 5w a1 el SR (solder resist) ol LB E TXE
7HA™ 253 d71A D d4 AdE 9% via 7t 3
d¥ o] Avh Fig. 12 chipo] 7% PCB ¢ /Wef=E e
itk chip 7 PCB o WA FAE §AE=E 2 29
=" mde 52 ZAAEFow, ABAQUS 6.7
(SIMULIA Inc., USA)S A83to] &= (transient) @4
Farsids s

Fig. 2 & thermal via 7} PTH (plate-through hole) =4 % &
H fFeands e PCB o Wik PTH ¢ F-3]H]
£ PTH sectional density = A 2|3ttt AA53 SR 9
Az 22 glass/epoxy A H 9 epoxy A7 AFE-E Q)
i, core AREE glasslepoxy BFAH, dFuE, IS
AREEATE Y sAel Badk 7 AR Wk, HE,
|

AAEE 24X SAHAA 9 TdA= [1]3 &85kt

TrEE L o

[l | I [l
Fig. 1 Schematic of the package

heat

Ag3tsiet.

By
At
2=
=7}

o] =t} Figs. 6 3 72
A A& vERdH, chip I PCB &

PCB ©]
TSIt Core A57F LFHFolaL PTH7F 7<)

e chip el FAS
e EWelM @R 3y

o] ex A

body heat flux® a1, 7
]

H] g &=

flux= 3tk o w, diF dAGAS
(convective heat transfer coefficient):= 6 W/m’K [2]0] 1L, A 7F

o we wae: oy g7le X Fig. 3 o

3.9l 23

AEAo| 3t o8] simulation < Tt}

Aol 15 % A7 A9 &% X E Fig. 4 o YE
PTH sectional density 7} 0, 0.01, 0.1 & #
BEXE WolH, chip o A ¥ @HE]
FadteE RS ¢ ¢ Uvk Fig. 5 & chip 4% W
=5X7F AIRE 7 3ol Lﬂrﬁ‘r Fsstekrt 15 &
A, PTH 7} Bold45 chip 2 5& Z.&ﬁ:o}“ A

SR Z¢] 7Hi%19} PTH Al o

L
Eqol AuA P F= AL & 5 Atk

195

PTH—

5

[
-
=
=S

{PTH sectional density)=a/b

o T T

Fig. 2 Finite element model of the package

60
50 ///
£ a0
E ao
b
=
10
1]
0 5] 10 15 20 25 30
Time {min}
Fig. 3 Temperature profile of ambient air

23
[e}

455 73

Ak PTH 7

SAAE

SHA|

mﬂémﬁ

FHa

Anie 94

fx

9]
\Re|
=

==

o rob o




ol

et EUZeE 2008 A EAstedE =2

[

PTH sectional density =0

PTH sectional density = 0.01

PTH sectional density = 0.10

Chip top PTH sectional density = 0
(mao. surface lemperature)

0 fomperature (1)

|

PTH sectional density
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Fig. 6 Chip temperatures w. r. t. opening of SR layer
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Fig. 7 Chip temperatures w. r. t. PTH location
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