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1. Introduction

A 25 7) A (electronic package)®] A AFo] FatA HAAN Ao g A
2 Hrlsts wyol daA 2L A7 HolAth AAWIX A2 dF A3
Ae FHrste PHezEe IA 37149 Wyel A4H3 k. @M (Thermal
chamber)Z o] £3l= 3w MolF8 A& (chamber cycling test), TEHE ol &3t
%9 sol28 A¥(power cycling test), 23 7AZFYA Jo2 Agste 7AA
»o}E8 Al¥ (mechanical cycling test)o]t}.

Aug olge B Aold Adel A4 U 2olt PHoR YPUAAN ®
ol A4E AEL AW BE St B¢ BREe) AL A
A7 23 FAY B A)2Y AW ARE ATY A% eI nAHo= A

48 wHoz ge AU FYHAA @A HAE FHAo| oy s|Hel oA
Zolx Qu}. v FAMFZAS MIL-STD-883¢} ElA(electronic industries alliance)
o} 2+& JEDEC standard$l JESD22-A104-B, 281 IPC(association connecting
electronics industries)oll Al XA g IPC-9701 ol Yt} el wolE A|de] FA

= FAEZo] 41, oy g 7] (package)= F7130] glo] uiE H¥E & + 3l
oE Aotk W AR FAF 84N AP UdE 23E AFsHA ok HI1A
9} PWB(printed wired board)Zt9] &% Aol7} ZAH A @11, £ E(solder ball)
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el 2% Fujst AR GA "ok wetA #7]2 9 PWB(printed wired board)9]
CTE #ole] ofdt EdxFo] Ao = F42H7F € 5 Ut

3¢ Ato]EY AFL Bl AAAHQ HAF 75 AFuHo|th, w7 X ¢ PWB
Zre] £xxE BAE A Hi, £u E(solder bal)® Zt ARE &% Fujrl A7)
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A8k o]l Wyl e dHXEE A& fX877 oo Ee e *E
A& A L5717 gEhD
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2. Psuedo-Power Cycling Tester

H Aol A A A E Psuedo-Power Cycling Tester= W o}jol] ¥ 3|8 25
de FRoA Ho d& FHIA BY. olgEA Fo2 AN viF | AA A T
A& gt AL ofYA ", )Xo HEEE anE 98 F AT AA RF B

FrAFEHA ﬁﬂﬂxli—rﬁi %<0 B3 PWB Wao=z stHA 257 fAde 2ETF

7F A HT}, =3 Psuedo-Power Cycling Testerys E¥ 3 27130 glo} w2 A
T A 22 2Ho] Hue HA AW Alo|EY AFY H3 =

fass

M Aol 5ER 4G 2 I48FL 27 AARGer HE
2 BA0 47 B 5 Y% shgeh B¢ A0 #UebA do) AR E
A ol gstel @ AYe FAHA U

Aekel AB7le) AFEE Fig 13 2ok W ol 42D HHZVH 42 I
b MAH ) s} Sl Ak oA GoEA NS F AN BAL 5

£ AL oA, Pl A BAste aRe 4L & Yok 4 dE YL5r} 97
#e SHEA AL WAHs €0 ARz FEE DY) Fig 29 god ¥ 7}
A 2= 280 disA ztz 7709 AEE FAo AEE §
Contral-box Coolant-valve
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Solder Ball Chip \ Cooling
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Fig. 1 A Schematic view of Heating plate #1 Heating plate #2

seudo- i . .
pseudo-power cycling tester Fig. 2 Pseudo-power cycling test set-up
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Table 1 Temperature Conditions

Table 2 Cycle Time Conditions

Sn37Pb Sn4.0Ag0.5Cu

Al 25C~150C 25C~150TC Total cycle time 7.5 min

A2 25C~125TC 25T~130TC A Heating time 3 min

A3 25CT~110T  25TC~110TC & Holding time 3 min

A4  25T~100C  25T~100TC B Cooling time 1.5 min

A5 25C~75T 25CT~90C Cycles/day 196 cycles

A6 - 25°C~70C Total cycle time 40 min

Bl 75C~150C  75T~150T Heating time 5 min

B2 50C~125TC 50C~125C High T. holding time 30 min

B3 25C~100C  25T~100C Cooling time 2 min

Cl 25C~150TC 25C~150TC Low T. holding time 3 min

C2 25C~125TC 25C~125TC Cycles/day 48 cycles
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Table 3 Specification & Material of Specimen
Package PWB
Dimension(mm)
40x4 38
(WxLxH) x40x2 x34x2
Material FR4 FR4
Finish Ni+ Au Ni+ Au
Solder Mask SMD SMD

Fig. 3 Dimensions of the specimen
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Fig. 4 Time-temperature profile during the 3min(a) & 30min(b) holding test
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Fig. 5 Temperature difference between PWBs Fig. 6 Trend of a resistance change
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Fig. 7 Weibull plot of 3min holding test results (A1~A7)
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Fig. 8 Weibull plot of same AT test results (B1~B3)
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Fig. 9 Weibull plot of 30min holding test results (C1~C2)

A3 AFAE Weibull plote 2 EA A& &9d. Fig. 7 8, 9& 27t 3min
holding test(A1~A7), same AT test(B1~B3), 30min holding test(C1~C2)Z v}elnlit}.
7t A% A% WE o Z 63.2%9 9L FolxQr}.

Al~A7T7A 9 Ag AxE

253}
o] AL/ Hd, dy= T A 20 AEE 22 20 A

& T34 vas] 2Y

S A Fig 5.9 Jebd 9% PWBS olaiZ PWBY
Fig. 103 ZA dd 718lF &% 27 AA & 98¢

pr

& Agele

FHhez AL d3o] 24ty g2 AWE 49L& AolxA "t} Fig. 109

A KE Sn37Pbe SEAIL  H9o] s AHoz Au LEas} e

— 36 -

[e]
A%




o= Sn4.0Ag0.5Cu &7t AdH oz FHo] AdA Yebdth.d

Hoo) BALRL LAY Y3 H ol Sn37Pb &0l AlEo] Age L3 Jla,
Sn4.0Ag0.5Cu 449 Al&o] Zrstz Yuhos Fig. 109 Ao HXo]
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Fig. 10 A7 vs. Cycle to failure
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Fig. 11 Thermal load level vs. Cycle to failure in Sn37Pb
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Fig. 12 Thermal load level vs. Cycle to failure in Sn4.0Pb0.5Cu
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