H28% 464
2007 4F 6 J1

= %= W

CHINESE JOURNAL OF SEMICONDUCTORS

Vol.28 No.6
June,2007

HAALRENERTHERIZSHMML

BFX

wug B2

iHt % & A F

R R 2 HUBE 2 5 TR B POEH E RS %, I 430074)

TR ToRE/BEEHOLH A P IS 0 0 A5 S R R RE AT B A 0 O B DN 2K AR ORI A BR OGRS T S Sl
PURAE T F i/ B WO RS 1 =4 IR B S BUE 40 M R 8 FZAE BT 55 T R [l 9 28 S 8020 1 i/ B 8 Y I
BE G o3 AR, I o M A H B A 2R 08 . R 3 0 T i 1 Y A R R ROL B B Y D S 2 RO MO T A OB R
T 5 200 il . 5 i 3 5 o 47y L SR AT [ AT AR RO S TR RAIR S B it — B TR O S T2

AL T B R

SR YOLHE s AR FT BT
EEACC: 2530B

hE 4RSS : TN30S XkFRiIRES: A

1 &

i1

TEHLH & 58 (MEMS) il 38 15 3 3¢ v, A1 45 4%
Z W PR A R R SR . T i B A R R LB
PERE - T RS BAT W 2 G M L R A A2 DG | LA
58 R AR S AR E T+ O I R R B T ) B T2
(IR o = e g ) R S SN E T & 1B
A L E R B B/ A M BB . PR B
T S N5 L 3 (R K 2 2 1000V) i B
B AR R 1R JIRLEE (1100°C) ™ (K ik L 78
TR T < Jm IR IR ) A M VL R MEMS 45 1
Hh PRGN R - TR el T B R B
L 2 R 5 T2 o A ki o A R AS e X
AR EAT B PR IR B B S B T AR AN G W XA RE
PR DR, O 1 (o 0 3t 5 R P 3 R R R A
PRI VERE S 52 S0 38 T — b 7 4 E X it
1o AT it R AR A AV Y S T i AR A R
AT RIS R e A
X L8R RS T SR T R R — AR
e BEL I B4 TR Z2 A TR R BN BAOF AN £ L
BTN ABOL & . WOERA L R A& 5 AR ke
A 2o {5 P O i B S T A v e R

PO HE A 0 I U A HTEOL 5 Y R B T
PRSI S B AR G A 1F 1 SR IR B 5. il T OE
HAT R 9 2R SR o DAL 0 AT LA 5 TR S DX 1 3l
JEE A AR JEL A B 18] P 2R b T T R R R A DR R
P AR 3 B . FEROL B 5 - i R i BE 5 1) A 2 R TR

XEHE: 0253-4177(2007)06-0995-06

R S IR BE N R B E ORI
2RTE RS SE VEROAR T . R T X R R R
i R A T BCRORE e B Gl R o AP D e A B
TE KRG SRR M NRES SHOETZ
ZRCCNFO G A FOC I EE TR D S
A RETA RN % Uk O AR R H RO
A R R PR IR B O A R AN AE . D T
FEWOCHE G IR BE 7 03 A AR SR A BROGEE X
R B IR BE 5 03 A E AT B R O T RSO B
TES RS 50 S5 L 500 A (9 R W AR
SO T R B B Uy i (DOED 3%t 0 B 80 dis 117
[l Y5 73 Br - T HR B RO B A R T Z 28

2 HEAEMERTHE

B 1 R ot Bl Ak /38 s A i s B IR g
B4 Pyrex 7740, 3% 3 ML A g V) # O 10mm X
10mm A J5 R, 8% 5 FRE (9 8 B 4 B A 525 Al
380.m. B H k9 S AL T x-y F 1 O TE B
SFTE HEAT A AR T AR h B OB Y RO
T B | 0 B R A B Ol AR L v
A B30 i 13 B AR A S TR s AR I R BOR B
L. BB EBE B AR g H—200pm.

R B 5 10 B 1 S BB R AR AR AR R
RETE IR T AT R K2 & 1000C B #4531 5
f5H . Pyrex 7740 B 58 5 PO SR 1 VT R OK
AR T ISR 2 50 MR R I S 5
Xof SR A ) ARG ] X KN FE LR Sk 2 0

x B 2 BRI RE 5T (b5 . 2003CB716207) F [H 5 [ SR B} 24 3 4 CGHEUE S : 50405033) % B3 H

T M fE1E# . Email: g. 1. liao@mail. hust. edu. cn
2006-11-15 Y %],2007-02-14 & i

©2007 BT



996 Tk

% 28 &

Laser beam

P O B/ SR R s
Fig.1 Schematic geometry of localized laser bonding
for glass and silicon
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Fig. 2  Representative finite element discretizations

for the geometry
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Fig. 3 Temperature distribution at the interface of
glass and silicon
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Fig.4 Temperature history of equidistant five node

in laser track during the scanning time
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Fig.5 Temperature distribution of nodes through the
center of thermal resource in the x-y plane
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Fig.6 Comparison of experiment results and simula-

tion results
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Table 2 Parameters and levels for the scanning experiment

S LRSI

1 2

A HoETh R/ W 20 30
B WAHEMHE/ (mm/s) 1 5
C IR I /K 300 473
D AW/ (W/(m? - K)) 50 150
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Table 3 Analysis of variance (ANOVA) for maxi-
mum temperature
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A 1. 3495 x 108 1 1.3495%10% 6800.7 * %
B 1.1828 X 10° 1 1.1828 X 10% 5960.6 % %
C 4.7146 X 10° 1 4.7146 X 10° 2375.9 *® %
D 9260.7 1 9260.7 46.669

AXB  1.6223X10° 1 1.6223%x10° 817.56 *

AXC 10900 1 10900 54.93

AXD 674. 83 1 674.83 3.4008

BXxC 10708 1 10708 53.961

BXD 5567.8 1 5567.8 28.059

CXD 831.89 1 831.89 4.1923

R 992.16 5 198.43
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Table 4 Regression design for simulated results
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Fig.7 Comparison between simulation results and re-
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Finite Element Simulation and Process Optimization of Localized
Laser Bonding”

Ma Ziwen, Tang Zirong. Liao Guanglan®, Shi Tielin, Nie Lei, and Zhou Ping

(Wuhan National Laboratory for Optoelectronics, School of Mechanical Science and Engineering, Huazhong University of
Science and Technology, Wuhan 430074, China)

Abstract: The three dimensional temperature distribution of laser bonding with a Gaussian thermal source is modeled using
the finite element method. In the model, the temperature distribution with different process parameters is simulated and the
bondline width is obtained. Then the key process parameters of laser bonding,including laser power,scanning velocity,and in-
itial temperature,are obtained with the help of scanning experiments. Finally, with regression analysis on the simulation re-
sults,a regression model is made and the optimal process parameters of laser bonding are found. This can provide a theoretical
basis for further study on laser bonding.
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