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Cause of the Void Occurred on Solder Interface of Flip Chip Connection and Countermeasures
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When an IC chip is connected to a ceramic package using solder, voids are generated in the solder. The causes of the
voids occurring in solder were studied together with appropriate countermeasures. The voids were caused by the gas
generated in the plated film on the solder pads of the ceramic package during the solder reflow process. An effective
method of preventing this gas generation is to eliminate the gas components in the plating film beforehand by heat

treatment of the ceramic package after the plating process.
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Fig.1 Chip connection method
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Fig.2 Issues occurred at chip mounting
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Photo 2 Cross section of solder after assembling
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Fig.3 Estimation of the cause of void occurrence and confirmation test

1. Sample making method
Used package : C4 ceramic BGA (Number of C4 pad : 360 pads/pc)
Plating process

Electroless Ni-B Sintering Electroless Au
5 um 790C 0.06 gm

2. Void evaluation method
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Fig.4  Confirmation test method

3-3 fEsmRatET A KA FOBML, F97 Loy — DR Lk
FEARICARA FIAEYNOMERRERIZ 270, 51N [3E 1) 253 % N S 7R B TR &

FNH- BN, BIUEA FORMIEER LR, DHEEL, RA FOFAET 2B ER P ET A &
BT IMITNIFET Iy 7 R C 4 FH Sy o — TR 24T - 72,

YR, Fo TERHOTR (Mo £ 2 74 X)) Eicid,

DL 2 (BN A TR Ni-B - X, 45 X BTG AR 3-4 HEEER

G- BRI L Fh, JIUSHET 2F v 7I3ERT 3-4-1 7SvIADREE

W2 6 LD~ E (Ph: Sn=95:5), ) 7m—I2k RA PR 7 2 —RH 2B 205 0 5 0 78R

Do 7R Lz L BT LA, PebDEHZ A, HADRERE LTH—c8 L s

LD T Ty 7 ZAOMBERNGTH S, T T ORI




BYLRD, V7075 y 7 RBFERALEAE LS
WIBA & TRA FORERR B L7 (88 5 ),
WTNOBATLRA FORERICER LW LR L7
Ty 7 ADFERBEG DB W EEZ LN,
3-4-2 SHoERBEISBEESNDHADEE
DRI 6D - S L OB E N B A ADEE R TE
T 728, H-o BNBRTHRBIV, Do EBATIKED
T DD BT - 12 72T, D &K
BTN I N B RS, BEFELICHEREES
12, KA FORERPFELEREE 1HITRT,
300~400C DB & D b - & FE» S B I NAE TR
Wik, KE, VT AVKR, REBIVRAETINLIE,
MBSO > EDED - EERI T v 7 E3NT2EDH- &

(n=5 pcsX 360 pads)

P26/ TLONOZOZYEE TU Y TF v TELHERMOR A RFEERRE SR

TS, BLOZFOMERGT EFEZ LNB,

F7e, R DA REIED - BEHOY T E L
TE - ZBEIMBRUERE T - 729 7 AIKIBICEDT 5 2
EDEA DT o 72,

—%, R®A FORERIIE 1EIORT L9 1T, MBGLE
e LY 7N Tl 80 SFRENRA FREBFERTHTR
HEDOIMEERIT 72D DI 10 BT D L~z Lz,

DILEORERER L 0 EHBNRA FOFEI ISR
S SFIEDP L ENDEFTADRESCHEL TR LY
fER3 e,

KIS, HRAEDD 5y TENT LR ET 572
b, Ho BEEEE LU, K4 FHO SEM BEER 1772
(BH 3).

@ Sample : 50 mmX 10 mm X 0.5 mmt alumina substrate
(Both side metallized and Ni, Au plated)

< 100 © Condition : measurement temp. 300~400°C (in vacuum)
3 N _
b 9% £ 0.70
5 %r S o0.60F £]HCN
-'g 70 | ) ’ CnHm
> 60| E 0.50 COz2
“ o lco
@ 50 S 0.40+F [ 20
g :g‘ % 0.30 %%&
o - g 2
§ a0t 5 0207 1,0
5
2 10 ; 0.10 |- 0
S o -‘ : ' 8§ 0.00 =
with flux w/o flux After plating After sintering
%0 TowI ADREDRERR FOER HARHER
Fig.,5s  Study for the effect by flux Fig.6  Gas analysis resuilt
100
Ni-B
e
2wl L y
& R . H, : 100 %
o € | 790C
[=]
60 -
2 L
Q Au flash
]
Hoo40 -
)
& | Sintering . H,1100%
g 20 e
S L
: SIS SN

None 400°C 500°C
Sintering condition

600°C

FETR DoEBEHLODHADEE
Fig.7 Effect of gas from plating film




FRER Vol.49 No.3(1997) P27

HRAMTERL

After plat:ng

Plating surface under void
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Photo 3 SEM observation results of plating film surface

Dipping time
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Table 1 Relationship between solder wettability and void occurrence rate
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Fig.9 Estimation of void occurrence mechanism
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