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Packaging Technology in Electronics and 3-dimensional Stacking Packaging

Jung-Mo Kim, Jae-Pil Jung, Sook-Hwan Kim and Jai-Hyun Park
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slolo] Eo|g ulAgt FAloly gdFujFMoz
=X Y 4FoEsg g JPske ez,
A7 2z J7A F&ol 71 WA Algd o
olo] Edo Wie AHF A wet B E(ball
bonding)# 9% 9 (wedge bonding) &2 Y= &
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21 & =29

BE AR 20~50m, <= 99.99%9] Z
AL s B3l 5T F MY £ FEe=
< 7kt AEei, Ag T HgE 4

o] YAEH(Fig. 1).

E Eddle J¢ #gel w2}, TH= B B (forward
ball bonding), M2 & E(reverse ball bonding),
Zo= & Ed(folded ball bonding) %9 dhge] gl
g (Fig. 2 I=).

gololg
o2 ¢
Aol % w2

(a)

Fig. 1 Ball bonding tool (capillary,(a)) and joints
of bonding(b)"*

2nd bonding

E Die NL . /
(a)
2nd bonding DA _\\ -
. ,,Pje h{,‘/jst bonding

)

V..
1st bonding < /_\
,—_\k 2nd bonding
: Die /
— - L.

(c)

Fig. 2 Three kinds of wire bonding. (a) foward ball
bonding (b) reverse ball bonding (¢) folded
ball bonding
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Fig. 3 Wedge bonding tool (wedge,(a))14) and joints
of bonding(b)?

Table 1 Comparison of different methods of wire bonding
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Fos ¥ 2y e | we @ s
2 B (4 mi 95-45%-2 10m2 517 7= > 45 %2 edge/71% 9

130

Journal of KWS, Vol. 23, No. 2, April, 2005



W71 7es 33l 4%

25

AR 299 e A e Al HFF Al o
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(Fig. 5). 9 A3 FHoll Ad=o] FA5]o] glo]
A 9 Bt zo|rt @A o] Atk(Fig. 6). el A
Fo] 7|92} golatA dZAo] FHA HAFe] wolg A
Aot} Y Za7) Ak olE fa) AF 9ol ©=
Z gATe, HEY ARR2E Au, €0 5L A
@t ol AMEE 713 AFY Sn =F Cu-H=s}
Ao A3 AlF BF HEAdol F33))

(2) Mzol 44
WIS 48 mejst] Yxzel
& ZAFslodor o). HEZEe FPR NAH Pes

o %0, 34, A& T
_1?!_0
FAGH SAlO A7) A5 ngE 7beA ok &

Fig. 5 Schematic of the bump
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75“0‘_1_‘—3—}' . 8102/513 Ny
Al/Cu  FA

1 0.6~1.5um

Polyimide %
FA : 3~10m

Ada} : Si0, /Si, N,

Al/Cu

Si
(b)

Fig. 6 Cross sections of LSI and IC(Integrated
circuit) with insulator (a) and polyimide (b)

< o] &sta A (Fig. 7).

(3) W= FHo M W

dutdow Au ®WE A% Si-die(Aw)t 7% A
FE(Au, Sn)oll BF HIZE A A7l T Yol 4
ZE H3}, H=Ze] HY Hhlo
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' oot A " =44 Hol2E 22 il
AE o)gsh= Wrdol}

A AR2e F4 39 4$ Au-Au, Au-Sn,
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Fig. 7 Schematic of the underfill in the bumping
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44
Az Au-Au Au-Sn &4 ACF(P) NCF(p)
A= | LS1dZ Au Au (Ni-Au) - &9 Aun Au Au
AR Awaz|  Au Sn (Ni-Au) - &9 Au, ITO Au, ITO Au
A8 COB(Chip| COF(Chip COB, COF COG, COF, COB | COG, COF. COB COG, COB
®  |On Board)| On Film) | (Chip On Glass)
Fig. 8 Bonding methods using various bump materials
Table 2 Bumping methods
FA8 =59 A8 =34 g ¥ gy
Hx 3y UBM &4 HE 4 UBM ¥4 W A
3z
. T T
AFAEEA WTe AF7|Re] FE,
A &5l AT %y_oﬂi %_‘?_:';:L *\%}?ﬂ;ﬂ G GA(EE3h Fdoriolrt #ael| At vA (H43h
AAEEE A L& PP
FAo| T 1 AulE, @y FAol B 1 A7) "= X ol -g-E7L
54 Wafer Size 9&Alo] it Wafer Size 2}&4do] st EolEwde] Am PAtgol
AR O, e EFdo] flu M| ko] o] vwA IAR(FCH4e| &
vl EA 7 Ak, 24 A A6 FAN 7L A WL Pgstgo] At
=3E gty = F @A XE HRAE
NFHE BN AFEE AvE A =33 F,
W ol ol9) W F& TEUS AANE Au ¥
=7} g4 "o}

(a) (b)

Fig. 9 Materials of bump. (a) Au bump (b) Au plating
on the Ni bump

Conductive Film), ACP (Anisotropic Conductive
Paste), NCF (Non Conductive Film), NCP
(Non Conductive Paste) < AR&3ch. wjA] Aol
Mg ZAA HolAES AMERITE Au HEE 34 &
b, Ni 5 U2 AS52 HIE FX43 T AuS 39

=389 AFgEIE @t (Fig. 9 #2).

s

32 Au HzZo| gM7|e

(1) A =549

As) =38 382 vhed 2. A5 BHd 3%
EE 34% & ¥ ¥R AE (photo resister)
£ X3 XE HRAE Y4 npA23E gy 1 g
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& Ego g Ti-Pd, Ti-Cu, Ti-W-Au, Ni-Cu
T2 AMEE, ggute] 982 Al Ao Au E39)
Z HEE ke ot} MZe JAE Alojsle WMy
B2y B9 24, T3AR, AF H2x Fo] o
(Table 2 &%),

(2) FHs=a
AuE FH8) =3¢ v, QA2 ofdakd(Zincate),
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A8Eo], Al AF9d 7Zn YAV} wiGE. o] AL
Ni E59 <o Youd 7ndxe} Nidart X&k=o

Nigz7F Al AF¢] wid€d}. NiZ o) 23, 3
dukgow AuE E3ot} (Fig. 10)%. 39, cu A

32 A8k ASolE Cu A3€ Pd AP F Ni

% ABAYY,
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Fig. 11 Electroless plated bumps(10m)™

TR =g 34 Alte] #a AHlE, Mz 7|

A3 10me)sh 7} 7hssict (Fig. 11 #%),
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ZE FA4% (Fig. 12). Au 9ol Adsl= W
ol BE oA vl A2e ¥R 4 goiel
M 257t ddshe Wiol Ao (Fig. 13). ol
B HEZE gold ERY, A5 A Al 4=
A A 2 59 EAFe] Aok

Fig. 12 Au bump by ball bumpingw)

KERISHAEERE 52348 $2%. 2005 4H

H,,/ Au o]

(a) (b)

Fig. 13 Two methods of wire cutting in ball bum-
ping. (a) wire cutting above the bump
(b) wire cutting after bonding on the ball
shoulder
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(1) UBM

Fig. 145 E93 717 <dA9 UBM% &9 ®=
(solder bump)e 22 ¥9l Aot UBML IC
(Integrated circuit)®] Si #leld o &u ¥
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&7} IC EH 44

8o, 2099 23 589
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sl wet 2] 2 % Ak

SLoal R of

LH—

Metallization pad
- Passivation layer

- ‘Q Adhesion layer
Wetting layer

Oxidation barrier layer

Fig. 14 Structure of the UBM (under bump
metallization)®
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ARE - AL - A58 - ™

UBM(Ti —Cu,Ti-W,Ti —Pd

Cr—CuNi—Cuw) UBM(Ni—Auw)

(a) (b)
Fig. 15 Formations of UBMs(a) UBM using evaporating
and sputtering (photolithography process)
(b) UBM using electroless plating on the
Al eletrode
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e, & 2 Azlg

Stencil printed

Solder paste \

(a)
Reflowed
Solder paste
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Fig. 16 Schematic of bumping process by solder
paste” (a) stencil printed paste (b) reflowed
solder bumps
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e
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o] HHH L <M 7]&d Au WEAANQ Asj=g W
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Al 289 4 Sl Ado] At (Fig. 19 #2)°.
a8y, A =EHe =AM da, 7 £h9
7 Al EF A6 g 24l Eddsy] duk=
o] 9l

4) Dipping®
|5 &0 <ol o] XA dolHE H7HA €9

ngr_g 94 s Ggoltk o 9ge vigel Ax

Addel wor &Y 249 Ado] AfErhe A

LSI-J1B

LSI- 13

Fig. 17 Solder bumping methods.(a) ball bumping (b) electroplating (¢) deeping
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Fig. 18 Solder balls on electroplated UBM®

ey

AceV “pet Maigu et Wit Exp
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Fig. 19 Sn-Cu solder bumps by electroplatings)
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Fig. 20 Sn-3.5Ag solder bumps formed by Ar-
10%H2 plasma reflow without flux'?
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TAB leads

(b)
Fig. 22 3-D packaging by TAB on the substrate(a)
and on the leads(b)

(2)TABZ o] &3te Y
PCB7|# $lol TABS AMgste Wid = 9o
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flo
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4 |

Fig. 23 3-D packaging using via
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Solder joint |
\‘ »*
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Fig. 24 3D packaging by using solder edge conductors.
(a) solder dipped stacks to make vertical
conductors on edge (b) solder filled holes
in chip carriers and spacers (c) solder con-
nections between

Vertical
Interconnection

Surface Mount
Device

Fig. 25 3-D packaging using a flexible substrate

= W viaE
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