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Abstract: To make stacked chip packages for high-density packaging of memory chips used in
workstations or PC severs, several lead-frames are to be connected vertically. For this purpose, Sn or Sn/
Ag were electrochemically deposited on Cu lead-frames and their microstructures were examined by XRD
and SEM. Then, two specimens were annealed at 250°C for 10 min. and pressed to be joined. The shear
stresses of joined lead-frames were measured for comparison. In the case of Sn only, Cu;Sn was formed
by the reaction of Sn and Cu lead-frames. In the case of Sn/Ag, besides Cu;Sn, Ag;Sn was formed by
the reaction of Sn and Ag. Compared to joined specimens made from Sn only, those made from Sn/
Ag showed 1.2 times higher shear stress. This was attributed to the Ag;Sn phase formed at the joined
interface.
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Fig. 1. Schematic diagram of representative stack chip
package®
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Table 1. Chemical composition of Cu lead frame

Mg Si Ni Cu
Cu 0.05 0.25 2.20 Bal.
=FE FE Py

Cu lead frame —»

Fig. 2. Schematic diagram of lap shear specimen.
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Fig. 3. Surfacial SEM of electroplated lead frames. (a) Sn, (b) Ag, and (c) Ag/Sn.
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Fig. 4. XRD patterns of Sn, Ag/Sn eletropalated lead frame (a) Sn, (b) Ag/Sn.
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Fig. 5. Crosssection SEM of Sn, Sn/Ag electroplated lead frame (a) Sn, (b) Sw/Ag.
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Fig. 7. Crosssection SEM of Sn, Ag/Sn electroplated lead frame joint (a) Sn, (b) Sn/Ag.
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Fig. 8. Tensile shear test result of Sn, Sn/Ag electroplated lead frame joint pressured at 250°C, 1 ton and atmosphere (a)

Sn, (b) Sn/Ag.
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Table 2. EDX results of Fig. 8

Composition (at.%)

Point

Cu Sn Ag
1 99.12 0.88
2 84.05 15.95
3 67.75 32.25
4 75.08 11.44 13.48
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Fig. 9. Surfacial SEM microstructures taken from the mechanically seperated surface of Sn, Sn/Ag electroplated lead frame
(a) Sn, (b) Sw/Ag.

2t B A3 g 22 AES 4k

1) Snyte] E2E Cu Jd=ZHYME Snt Curt
u-e3le] CuySnol 250°CoA 1087 EAEE & ¥
Al CusSns7h A=At

2) SwAg7t 7% 7% Sn} Ag7t wH-g-8ho]
Ag:Snol FAHJL Sn CuZt ¥H§-3k) CusSnol
250°CollA 1087 GAHE 3 F4 CuSns7t A
Act.

3) Cu AHgtute] 9o g sngro] =FE AET
WA AgE =73 F EF8 Sno] 1 #UsHA =w0l
HojHo.

4) Sn, Sw/Ag7t EFE 3% strengthe 2z
maximum stress7} 4.635(N/mm?), 5.430(N/mm’)2. =
SwAg7} ©FH 797} Snito] =7 ARt of 1.2
WA L7} strength’} & 2 & F AT

5) SWAg7t 2 E A9l snit} Agrt WH-&-shed A
H AgySno] A Aol FeE vA Snvte] =5H
AL BT A et A3 A BolAA &3 AA
EoAE A& ¢ F Utk

919} A2 njFEo] Snhe st AMSkE 79
B} AgE =33 5 Sng £33l ARE3k= Aol IC
3L H2PPshed o $sivk AdEn

i)

IEE

1wk 9)7]x) 9} 71E5d, HEA AN, 54 (Feb.
1998).

2.S. F. Al-Sarawi, D. Abbott, and P. D. Franzon, “A
Review of 3-D Packaging Technology), IEEE-
CPMT(B), 21(1), 2 (1998).

3.8.J. Cho, S.W. Park, M.G. Park, and D.H. Kim, “A
Novel Low-Cost and Robust Stack Chips Package and
its Thermal Performance,” in press, [EEE Trans. on

Microelectronics & Packaging Society Vol. 7, No. 1 (2000)



2 174 - ANF

CPMT : Part B, May 2000.
4. XEZF, oA, o] =, “Sn-Bi-XA @} Cu 71H3}
o] AHuks 2 71AA B Bk A, RN BT
3)%), 8(9), 807 (1998).
5. ZA)E, Wi, “Sn-3.5Ag/Alloy42 S =Y W
A vAzA I JFYPEA ST A+, FHAE

vlola2 A % H71 A A 7R A 13 (2000)

AAE - o

834, 9(9), 926 (1999).

6. F. Bartels, J. W. Morris, Jr, G. Dalke, and W. Gust,
“Intermetallic Phase Formation in thin Solid-Liquid
Diffusion Couples,” J. Electron. Mater., 23(8), 787
(1994).



