7A(1988), 2:109~112 e
4T S W K

Chin. J. Infrared Res,

. T

BERAFNABIHEENE
EHY ERA AAY FRE

(R TIERYERR)

ME—AXNENEERANINEAEBRRERT &, HERAHATTHX
HXREA O ERE, AU ANENERGERH AN ERELGF & FWET
Rby FUBUEUTEERTWINHES,

on

—., 5l

BIFREP M AR EN T RS SRR MR NS RTEREER L, TAKBEEN
P EER R A EZITERD, RINENER SRS W IE T EHMERMBIR Y, BTFE
TR TP RRER R RATIEE /D, B R B 4 U RO TR i WA 42 1
THEZR. M, JANESL TR H L5 R AEETE ARG BBBRA OISR R
B REMRTHEMEE, FERENESHE; EdLBER TREAMBHTELE, MK
SRR T 2P R R B A4 T 2050 R MBS

ZLX R R R

RiFEFE, ZHHNRTRERNER TRETHD . EXN N (01— K

AT, B ER
A%=O(O'1—O'g); (1)

P, O APORHM R R A — bt R, AT FIAE AN

a= -2-%5—-061(0‘1—02); (2)

Kb L WA d WREAN A TR, TFE BRI, ME 157 @D L &7
S, P ETFRME, A FRGMED, B RN
I =I,6in226 sin? % 3)

R, To RE— W8 0 2 =W A7 B SR80 R G e A 4 TR SHAEAL 2 a=2na (n=0, +1,
2, eeee Vi, RAWHE, PASER, MEMAO, £1, £2, - B&ZLG Y 6=05] 90°

A3 1987 £ 5 A 8 HWE,
Y PERERESTIRE,

« 109 «



B, thZAERN, W ESHR. WHSERMESER, RTUMB o, A\WBBAERHHEK
/NS [E]

BN ERAT 1.1pm WOSMBHREZVN, £NITHERTBESEEITH,
BT REGR M M 5 1) S, RBRAE SRR IR L AR AE 35 &5 1) T s RE AR AR A AR X IS 1 —— 6
WHREC SRBTMEERAFTAAERSY, T30 E (112] F [111] Fme £
o1 M oa, DIRIEHLI0] T rMNRE, X FAZRPHILFRNAER, SERMITHESDH,

P o1 BF, MWD, 613+H B L.

2 a
/ C’”——%{[%(W11~W12+5W44)]

‘ L/I): - _./_' —_ +4[\/T:-2- (7&'11 = 5512—9544) ]2 }1/,; (4)
h s s
t / d 3Hh, no 9 TC R JT I R A T 5 R, B no=3.42; 7y mya Fl
. aq 7= [100] [010] , [001] ABARRE T RN IBCRHIE
LA I BerP BT #, R A Higginbotham™ @144, 18 2.
0=1.59%10""¢cm?/N_ (5)

M1l EXFEONRRER
Fiz. 1 Schematic diagram for 3R A% A 10°N/em? ﬁﬁﬁﬂ‘]’, XA G An

measnring stress in a silicon wafer., 1074 BER,

Z.ERRERWR

BT REA IR, MIEm 275 Wk, Br CCREUA 0 ol & e 753k, LU SR Az
. wHMEET, RBYUREAZIIGTT XM 6 O BE17 R A #006 LB R B, @
FE A 1,15 pm, TN 1.5mW HAABEE, BT kKRBT UAELRE, Rae
BT JERES . DT HBRFFRA, EMURAGERS T R, HBRRBOEL A%
1.2 pm £ IR AT AR RSB Fe B R T O, B, BT GE R 1T R R ETE B

1. mEEAXRRBNGRAEN

AR XREYME 2 fin,. EAFRHANERHE, RESRNYE, HXRPHEE
R 5327

19F
o1(¥) = — =g ¥ (6)

0’2=0, (7)
Kb, d ZRR (1101 F18),y=0 Jhttsh, £RMHO0 Kk, ALBP, d=10mm, a
=0.90mm, 7 =450 um, 7£-FifW iR FE¥H T, Dmiegh 5 [112] [T11] )7 R R 45° By, BE &
W Fasm, S2L%E tEm, mE 3 iim, TREN, SIMNGIRNELRRFIT.%S
BE S A 6, 4 T I — R X RARES IR BT RN B, BRRFREKLY THEEHS
ZHRANER, FEXKREZBFLY LEARSIZENMER, FXEEARHFRK. LWk
Ar50 5 (112] M1 A7 w286, Wi EE e 112l m k. LRtE
9, QU RMERT s AMVEHMEXE LS TF, MAEATBLLAHETE, FA
o1 REW T HM Y F=1.175kg &, B1 XK (6) 3R B & R B KB J7 (0) max =8. 1 x 10°N/
om?, T B3 AR (¥ SE B T 8 2 B 3 T AR SR Bk 4 4R, B a=8x, B (2) 133 (01) max =

+ 110 -



oy
ﬁ —a]

| VA—317 :

h'0 ¥ 0 = 0112)
(110 @

F F
2P X R 3 AT R BRI R B
Fig. 2 Model of simply supported beam Fig. 3 Stress photoelastic patterns of silicon
subjected to four concentration forces. wafer witha model of simply supported beam

subjected to four concentration forces.

2.9x10°N/em?, Ll FitieF W, A b RB B LR SABERELHL,

2. BHTEHHHE

M T Y, {111} REGRE B, MERR N Tx8x0.45 mms g5,
7£ 140°C F, Al E RIS IR EE SRS 457 300um S k. B FAAMRERY BB IK R BRI
(7eu=14.5%x1076/°C, 7,=2.4%1075/°C), BHIJT, BEA R B, XPREEE S BB 5
B, TR B, SR N M AT SR, B2 A5 H F R, B A 140°C B, 23k,
MVAE, BEA BRI TEABBRE, B l/ (X 10M jem)
BR8N, THNZERNEEXRE (WE ., | o 21

T ] G|
D RKRERYOES R, Ma=ba, ARADB T T 0,
ti (0) oes =3.1 X 10N /om?®, ZRAbth 02=0, 2 (7777 N7 1
RAETEBERHEEMRF E, BT Bx
R 454 2 B K R B (Viorar =5.0%107°/°C) B4 HEERATONA
HER /N, BY LA B B 1, 2R3 (01) mex Fig. 4 Stress in a silicon wafer
=1.4%10°N/om?, after packing.

(2) REEELREGST L, £{111} &, R+H 10x10x 0.45 mm® fEH 1 BA K
ZHEBEIDNE—E lum FEMEE, RMED N 74 K57 520°C TEL 15405, N

BEIREN NS, SERRIMEER, TN o BAEMBEN 1.0X10°~3.0x
10°N /em?, 1fj 02=0,

«111 ~



1]
L2]
L3]
[4]
[5]
f6]
£7]

measurement method are presented in this paper. The experiment of exerting pressure
on a silicon wafer i3 made on a model of simply supported beam subjected to four con—
centration forces. The result of stress measurement basically accords with that based on

the theory. And stresses induced in silicon wafers during the simulated processing of
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MEASUREMENT OF STRESSES IN SILICON WAFER
WITH INFRARED PHOTOELASTIC METHOD

QIN GANMING, L1aANG HANCHENG,

ZuAo SHOUNAN, YIN HoNgrUX
(Department of Physics, South Chira Institute of Techrology)

ABSTRAQT

An infrared photoelastic system for measuring stresses in silicon wafers and i's

semiconductor devices are measured.
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