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ORGANIC ELECTRONIC MATERIALS

FOR IC PACKAGE

Epoxy Molding Compound (EMC)

Photoresist (PR)

Polyimide Buffer Coating

Process Chemicals

WE0l 2AHSH 512t 9 DA H|
(B9 BOE, %)
oo 1996 1997

- TQ | FAMH|| FAEE | £ | F4A ] | TAEE
Mzs5r- 2,005 | 100 43 2,349 100 46
Wafer 661 33 49 720 31 54
Leadframe 526 26 44 614 26 46
Photoresist 176 9 14 213 9 21
EMC 124 6 18 139 6 24
Bonding Wire 108 5 88 135 6 87
Process Chemicals| 100 5 55 111 5 59
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Assembly Process Flow Chart of Plastic Package

» LOW PIN COUNT

DiP, SIP, ZIP
SHIP, SKDIP

Process Materials
[ Wafer l ¥
[ Die-sorting | Wafer process
| Grinding | ——silicon chip Y
[ Dicing J Lead frame
l Die Bonding ~ b—_— Die adhesive
[ Wire Bonding f——— Gold wire
| Molding Jj—————— Molding compound Assembly process
( Deflashing B
[ Lead Finishing ]
[ Triming & Forming ]
A 4
( Marking ] L3
: Test precess
[ Burn-in & Test
] 4
l B ]
l g 3 |
CONVENTIONAL PACKAGE CURRENT PACKAGE NEW PACKAGE
CSP

UTSOP /-| SON/BLP H coL ‘

SQJ, SOIC

» HIGH PIN COUNT

TSSOP
™~ KGD
» TSOP (Bare Chip)

» UTQFP CHIP ARRAY

PLCC N p-BGA
QFP TQFP BGA S-BGA
T-BGA
TAB COF
CcoB COG
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PACKAGE TREND (lI)

Package ltems 1996 | 1997 | 1998 1999|2000
TSOP Thickness 1.0 mm (TSOP) 0.5 mm (UTSOP)
Ptich 0.8 mm 0.65 mm 0.5 mm (MTSOP)
Pin Count 256 (28x28) 304 (40x40)
QFP Pad Pitch 100 um 90 um 80 um
Thickness 1.4 mm 1.0 mm 0.5 mm (UTQFP)
Power 4W 6 W (HTQFP) 10~15W
_ Pin Count 256 352 400 500
BGA Pad Pitch 100 um 90 um 80 um 50 pm
Power 2W 5wW 10~15W
Pin Count 413 499 588
CPGA
Power 15W 35W 75W
3D Density 1.0 mm TSOJ 2 Stack 0.5 mm TSOJ 2/4 Stack
CSP Pitch 100 um 80 ym 80 um
Substrate - PCB/PI Tape Plastic (Low Cost)
COB Density 1 Chip (Potting/Mold Type) Module
Interconnection 0.80/0.75 mm 0.65 mm 0.5mm”
COG Pad Pitch 80 pm 70um | 60pm  [50um
KEY TECHNOLOGY FOR EMC
Trend Function of chip 1997 1998 1999 2000 2001~
1. Increase of filler content Filler content (%) 90 80 91 a2
Improvement of flowability | Melt viscosity (Poise) 100 100 S0 80

2.Increase of adhesion
to each materials

(1) Chip surface
(4) Pl tape

(2) Copper, 42-alioy (3) Silicon surface

(5) Ag plating

(6) Pd piating

(1) Availibiiity for thi

n-size and large-size

3. Low warpage (2) Availibility for BGA and CSP

Requirement
of
EMC

4. Avalilibility for Cu lead
frame

(1) High adhesion to Cu oxide
{3) High thermal cycle stability

(2) High flowability
(4) Low warpage

Over-mold system :
(1) High adhesion
(3) High thermal stability

(2) High flowability(anti-wire flow}
(4) Low warpage Liquid potting system
: High reliability(P.C.T.)

5. Availibility for area array
package

6. Availibility for new molding
system

(1) Granulated molding compound / Moliding under decompression
(2) Melt tabletting

7. Protection of the earth
environment

(1) Non-halogen(Br/Sb free)
(2) Lead free ——» Adhesion to Pd plating
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: s

G s

{
4
3!
P
4
i
“,M\“
S
A
i |
!
!
by
i

£
»

-
~

e e e NI

ok

X0

i

Base resin €|

Filler®| ]

gt
=

JHCl A

x
=

16



(AhEtotoj 22 WX ¥ HFIEES| EATISH XX, 19994 5% 28Y

Constitutive Materials of EMC

Compounding

No | Component Remarks ratio
1 Epoxy - Binder 4-15
2 Hardener |- Curing agent 4-10
3 | Br-Epoxy |- Organic flame retardant 2>
4 Sb,0, - Inorganic flame retardant _ 3>

- Improving strength,
: thermal conductivity
5 Filler - Lowing thermal expansion 70-90
coefficient, moisture absorption
6 Coupling |- Improving adhesion between 1>
agent filler and organic materials
- Accelerating reaction of epoxy
7 | Accelerator | Lo dener 1>
8 | Flexibilizer |- Lowering thermal stress 5>
- Releasing agent for worability
9 Wax - Improving degree of mixing 2>
10| Colorant |- Coloring 1>
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f

EMC MZA= =s&8%

Raw Materials Q/C

v

Weighing

v

Cold Mixing

v

Melt Mixing (Kneading)

v

Cooling

v

Crushing

v

Blending

v

Metal Separation

v

Tableting

18



(Apgt=atol AR VA & HIIHS SAHIISHIXZ, 19999 5¥ 289

BASE Resin®| EM A2

@m@m@r% — CHIDOIDO

=24 Epoxy Dicyclopentadiene

AN (W&, Y&A)
ﬂ O
7 N\
OCH,CH-CH,
CHz—CHCHZOOCHZ(iH—yHZ
ANV —
o o CQZ /CHCHZ

0]

Bifunctional Epoxy Naphthalene il Epoxy
(oY, Z2xy) (NES

High Filler Loading I

» Low water absorption
» Low stress
» High strength

High filler loading y

Better flowability

A 4

Poor flowability

Improvement of flowability
- Application of Spherical filler
- Maximum packing ratio of filler
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Adhesive strength(kg/mmz)

Mooney’s Equation

ne|_ Ked,

—1—¢f/¢m

Truevolume of the filler

1) Simple cubic

i7rR3 xlx4)=0.52
3 4

= Apparent volume occupied by the filler

R;:R,:R; =1:0.414:0.114

' $,=0.793

Relation between adhesive strength & filler content

25
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92

Adhesive strength(kg/mm?)
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Adhesion strength vs. moisture absorption time

< (a) Filler content = 88wt.%
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Cls spectra from the no-etched leadframe separated
from xylok-cured EMC after pull-tested with
moisture absorption (M/A) time

(a) 168hrs

(b) S6hrs

(c) 48hrs

(d) before M/A

295 290 285 280

Binding energy (eV)
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Iso-maximum packing fracion line with 3-component
filler combination using simplified hatching model
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Minimum melt viscosity and spiral flow

minimum viscosity, n_. (Poise)
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DEH (92wit%) Jl= &t E St A2y gy

« Cu Leadframe 0] H&ed &Fat Jl=

Bt 5} (& SHHl ([H2 Warpage LIS Ji=

«Non-halogen H& Ji=
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