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(" Siloxane Modified Polyimide )

(Thermoplastic Siloxane Block Copolymer)
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Aromatic Component Siloxane Component

General Structure of Siloxane Modified Polyimide )
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Aromatic dianhydrides
(Solvent ; NMP/Diglyme, NMP/Xylene, NMP/Toluene)

é( Diaminopolysiloxanes)
(‘( 'Aromatic diamines )

Y
‘ Polyamic acid ) (polymerization at r.t. for 3hours)

Cast on glass (1) 2)
a H20 / Azeotropic solvent

(solution imidization at 190°C for 6 hours)

(  Polyimide )
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Sty " psx (Mw) sorption (i) " wvec
0 — 0.6 0.4
10 750 <0.1 0.6
20 750 <0.1 0.9
30 750 <0.1 2.2

1) Water Vapor Permeability Coefficient ( X 10" (g/an/cm 2.sec.cmHg ) ).
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Initial adheremce

on silicon wafer 1)

Monomer components

BTDA (100) /BAPP (100)
BTDA (100) /BAPP (90) /GAPD (10)

BTDA (100) /BAPP (90) /psx 750 (10)
BTDA (100) /BAPP (90) /psx 950 (10)
BTDA (100) /BAPP (90) /psx 1300 (10)
BTDA (100) /BAPP (90) /psx 2500 (10)
BTDA (100) /BAPP (90) /psx 4400 (10)

1) Measured by Scotch Tape test based on JIS K 5400.
P ; Passed tape pull test., F ; Failed tape pull test.

° Polyimide Film
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Series A | Series B
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0 1
— psx 750 psx 750
Siloxane monomer and content (wt%)
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Siloxane Content - psx750
(wi%) 0 10 20 30
Failure Mode » C C C/A C/A

1) Failure mode ; A = Adhesive, C = Cohesive , C/A = Mixed Mode.

CNLDOERPL, YOXFUERER]LIOERYD T 4 VAEERIZ, BEF
LA ANERERE DO L% L FEALERALEE L TV I LWL P
E oz, ML ANGEEOR L, REFLBIEEELY A L, HBHE. I5))
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: Control (Initial adhesive strength)
; After the treatment of 90%RH at 25C for 72hrs
30 Adherent ; Steel (JIS G 3141)
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psx 750
Siloxane monomer and content (wt%)
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#£—5. ABRFoBEE— FRTER (UELER)

Siloxane Content — psx750
(w%) 0 10 20 30
” Failure Mode C c CA A

1) Failure mode ; A = Adhesive, C = Cohesive , C/A = Mixed Mode.
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Arl, A2 | Aromauc componem
Siloxane containing polyimide with vinyl gloup

AL

Closs linked siloxane containing polyimide
K—13. EEHEyaoxt 8R4 3 FORIGER.

F—6. FEHIOXHVEERYA I FOBLEOERTE

Vinyl siloxane Vi2-psx800 Vi2-psx800 | Vi2-psx800
content (wWt%) 10 30 50
Hardner 1) (mol%) 0 20 o 20 0 20
Tensile modulus 2)
(GPa) 2.73 2.67 1.37 147 | 035 076
Glass transition
temperature 3) (C) 192 192 148 152 98 100
Thermal expansion
coefficient 3) (ppm/TC)| 182 175 271 123 {3350 111
NMP S sw S IS S IS
Solvent
solubility THF S IS S IS S 1S
CHCI13 S IS S 1S S 1S

e
1) Hydroxymethylpolysiloxane (H-psx) <mn _J ..o_eJl -—c é--<=n,
"’

2) Measured by Autograph 2000A (cross head speed 3 mm/mm ).
3) Determined by TMA measurement (10 C/min., under N2).
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« Passivation

film nnonn
>

Interlayer

* Buffer U\ .
couion ] IC.LSI U\ W 4
dielectric I

* Junction Polyimide
= - — =

Adhesive Film

IC,LSI

B—14. ¥EEFIHEL L ToHH.

F-7. LOFYVAERYA I FOLEEEHEL LTO

EBENF SR
ERERBEE Sample Name
Siloxane Polyimide | Conventional Polyimide
T/C» 0/50 0/50
PCT (336 hrs ) » 0/50 0/50
THB (1, 000 hrs) » 1/96 2/96
USPCBT » 0/96 0/96
NER5 G R 0/20 7/20
PIERI 59158 =R 0/20 1/20

1) Heat cycle test. 2) Pressure cooker test. 3) Heat bias test.
4) Pressur cooker bias test.

K—8. BEFEBIHSLnAZNENEMEOLEER.

Dielectric
constant (IMHz) | 40 30 20
Siloxane
. Polyimide
Materials quaitz ym fluorine resin
< >
aromatic silicone resin
polyimides  silicone oil
[ Clausius - Mossotti %, | ¢ ; Dielectric Constant

(e-1) / (e+2) =PLL/V PLL ; Molar Polarization
ce= (2P/V-1) / (1-P/V) V ; Molar Volume

T, Bll. YOFRSUVEERY L I FOBEREESN, WHRELFIAL
T FARY P4 Y TREBER (72X, 74VA) HHWIE, 5% IEME

ELToeAbEDLR TV S,
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Requirement feature for the adhesive film

+ Excellent processability
- High heat resistance

- Excellent insulation

- High humidity stability
- Excellent reliability

COpper

Adhesive film

Both side flexible
wiring Board

i ]
A o T SR e 0
Z=E =
I Adhesive film

7 7 Rigid wiring board
2

Copper
(4-layered circuit board)

B—-15. 7YV EBHARBEE7IVLIERAVE
Rt HiE.

F-9. FTUVIEBRAWRES 74 VA OEEREEHE.

Properties | Test conditions | SPI type Conventional type
(SP BOSOA) Epoxy type | Acrylic type

Adhesion 1) | Copper 1.0 1.0 1.0
(Kg/em) | KAPTON @ 2.0 20 2.0

Solder | After105C, 1hr 350 320 280

TESISIANCE | 100 23°C, 50%RH 280 260 240
(T) 15hrs

Line-to-line | 2370 50%RH,15hs | 1.2X 1013 | 1.0X1013 [ 9.7 X1012
insulation
resistance
(Q) 121°C, 85%RH,300hrs |8 9 X 1012 | Nodetect | No detect

Dielectric
constant IMHz <3.2 45 55

1) Adhesion test condition ; 180°C, 50 kgf/cm2, 60 min.
P eel strength at 25°C.
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A ; Conventional Epoxy type

1 B ; Conventional Acrylic type
~ @ ; SPItype
g
E
°
7}
P

0 N ¥
0 2 4 6 8 10 12
Time (days)

M—16. W#EL74vs (SPBOS0A) D ¥ — Vi,

RBELABE74 VAR, BRTTOEVWESBE®XRL (H—-16) .
SAFHICRCTHEREEEE LTS (BI—-17) o

05
[

A; Conventional Epoxy type

W; Conventional Acrylic type
@; SPI type

'

S
a

~ Test condition )
121C, 2aum, 85%RH,
Bias potential ; DC 50V
- Test pattern
IPC Comb pattern
Line / Gap = 100/100 2z m
KAPTON®)
Adhesnve ﬁlm

[=4
w
1

o
o

Electric Leakage Current (mA)

2
%

0.0 : —
0 100 200 300
Time (hours)
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Wa72d, FPCHISERRBRBR LD LT 5 LTEEBN % 3G 52ROk -
WHAMEEME (74 0h, 72R) LLTHEATHS (—18) o

Copper Foil

N << — Newly Developed Adhesive
G e S S e e

Polyimide Film

M—18. WHREEXE 74 NVLEHWETF P CHIEEBHE.
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