o1 3| 27)3o] o] &5+ polyimide filmoll #eF A

DI RES O T
AU AN F A, P4 608-739

(1997 12€ 10¥ w3, 19974 1249 229 HEFAHE ¥3)

A study on the polyimide film
for Printed Circuit Board

Ki-Hyung Park - Ga-Ram Cho - Chul-Whoi Koo
Dept. of Graphic Arts Engineering, Pukyong National University, Pusan
608-739
(Received 10 December 1997, in final form 22 December 1997)

Abstract

Studies have been conducted to explore thermal imidization of polyamic acid.
Aromatic polyimides are well recognized as high temperature linear polymers,
and polyimide are used as structural matenals, fibers, and adhesive. Two
different kinds of polyimide were prepared by the imidization of polyamic
acid which were synthesized from 22-bis [4-(4-aminophenoxy)phenyl] -
hexafluoropropane, 2,2-bis [4-(4-aminophenoxy)

phenyl] - hexamethylpropane and caprolactam and pyromellitic dianhydride
under N-Methly-pyrrolidinone solvent. Polyamic acids were converted to
polyimides containing imide bond by thermal imidization. The weight 50%
loss tempratures of polyimide by TGA thermogram were recorded in the
range of 700 ~ 7207C in nitrogen gas. According, as a results, we conclude
polyamic acid were cycliation after H2O molecule separationed, and this
polyimide film could be used for Printed Circuit Boand.
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HZo ARG o2 PCB(Printed Circuit Board, Q413 271#)71& 239
g 7lEs Bk nAEEE AL a7 wet 1% rjEo] HAdA HAo PCB
A s A FAHAM F5A SEFEES AALFLEZAN Hes FHE TAAIE ALY
o7 Ha A9HE A4S Holn oy, doF FRE At HA ke 7|&Ho]
87HE AYer S 2R A R A2EFNA F83% 988 93
dddel E¥ flvh. PCBE €%, 718H, A8 84 5 o8 7IAZ BRFH=d 7}
BE& 71719 ZI1BAREZE A FTol7IA dubHo|n AL o2 Fa AFAI FF
£ °o|&t 2y PCBY ¥ E FA wet 53 7AH dF3 nodAe ud
A, WFEAD S 7t 32 e polyimide film3 22 1A% A8 7fwo] o]FojxA 5
Atk '™ Flexibledt PCB& 7| %A & 24 phenol paper®t epoxy glasst ZAts}7} o] &
olzx qov ofA7R A AAo] 23 polyester filme 2ol ALE3l31 PCBY A&
¢l polyimide® 7l#o] RZFF FHolo),

B AFdAME HZ flexible A iAo} ntkE8 PCB7I€9 A upetA
27} F718t32 Y+ polyimide film& A %387 43 polyamic acidE 433+t
4% polyimide filmel AZGAE polyamic acid BA7Ze] AA, HA 9 ojm =3
A, polyimide film¢] ¥aYZ wg 2 fime Ax7|&2 gag & o 0 w3
259 F2E w39, §A3% polyamic acidE 7 33 polyimide filmel morphology, €
A A4 A3} flexible PCB7|% A& 2 2ol o] &%= polyester film3s} 2 EAES v
AEHS.
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2-1. A ¢

B A3 A143 NMP(N-Methyl Pyrrolidinone)8 ¢} 2,2-bis [4-(4-aminophenoxy)
phenyl] - hexafluoropropane, 2,2-bis [4-(4-aminophenoxy) phenyl] - hexamethyl
propanet Al %&-& AAIglol AHE3IAUT. E3 pyromellitic dianhydride® &7] %9 4
ol ogt A a7t doAurl HEel glove boxdlA Ao, derEd @&
AABt AMR3IH L, 71EF K71 &0 AGERE FASt ALE-3t AT
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2-2. Polyamic acid®l ¥4 3 Polyimide filme] A=

2,2-bis (4-(4-aminophenoxy)phenyl] - hexafluoropropane, 2,2-bis (4-(4-aminophenoxy) phenyl] -
hexamethylpropane& 80C NMP solventd}ol| ] caparolactem®} 24417t @83t 83 A
7 ¥ pylomellitic dianhydride H7}8tn 9hgo] 22 ¥ oeb22 H7lsle niz}
24 gAstgn 4P

4% polyamic acid FEME N-methyl-2-pyrrolidinone&vjo] @3] mol%
polyamic acidg &< 2 &l casting¥t}h. N-methyl-2-pyrrolidinone£ 52 A% oven
ol ¥o] 80T XA soft baking¥th Soft baking® AElINE filme 737} kA
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Scheme 1. The preparations of polyimide films.
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Scheme 2. Methods of synthesis and preparation of polyimide film.
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2-3. FAHEY TEEH

48 polyamic acid® NMP&§o2 KBr pellet$lol  castingdly filme doF
FT-IR spectrum(Mattson, IR-10410E)2.& 24 & 3921, polyimide fime: &d3tA
Z2z2MS &gt Ed URETFEFZA tetramethylsilanes AT DMSO-ds
solventol polyamic acid® =< 'H-NMR spectrum®& &4t}

2-4. B4 &4

Morphology 274 & Polyimide film& %% ¥ optical microphotography( X 1000) =
filme] EHE EFAH

Tensile strength 42 polyimide filme 4A® Z7]9 fiimez AEE ¥ Tinius
Oslen 1000 o) 43t UARE 2 AA8E ZAHSHAY. o4 cross head speed= Sum
/minollon 33 urE AHte 1 FEFo R EHXNE AU, polyester film
¥ vl EA AT

dAA A =AHL Shimadzu TGA 50& A}€3te DTA® TGAE ZAsHch =T
polyester film¥} ¥]la £ %t

3. 43 9 n#F

3-1. FT-IR &34

Fig.19} Fig.29] hexamethyl- #%=# < FT-IR spectrumg 439 H¥ polyamic
acid= 3450cm 2 olA] -OH peak, 3050cm 'el4] -NH peak& ##E 4 UAAT
polyimide filme] #-$-& EE37t o)gg o 24 ~OH peak® -NH peak’} §lolds &
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Fig. 1. FT-IR spectrum of hexafluoropolyamic acid and hexafluoropolyimide film.
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Fig. 2. FT-IR spectrum of hexamethylpolyamic acid and hexamethylpolyimide film.

3-2. '"H-NMR &3

Caprolactam< NMP solventol] o 80Ce &xolA FEF] wwdt & A:;A Ao
2 #A83e diamined HH3] H7F3tA caprolactams W& AZth 2213 pyromellitic
dianhydride® H7}sti o7]o)A gHE0}7 polyamic acid®] hydroxyl peakE 'H-NMR
spectrumoll A #2314k Fig.3% 49 hexamethyl- 449 'H-NMR spectrums %
A8t BWH polyamic acid®l 53 A< peakt 11.2ppmollA -OH peak, 4.4ppmolA
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Fig. 3. 'H-NMR spectrum of hexafluoropolyamic acid.
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Fig. 4. 'H-NMR spectrum of hexamethylpolyamic acid.

3-3. Morphology FA}

Optical microphotographyE ©]83ts polyester film, hexafluoropolyimide film,
hexamethylpolyimide film¢] ¥H-& #3334t} Photo.1,2,33 Zo] polyester filme
£ film9 TZP?JZP EHo] dAST widel ot ARsIA EREAIR, AT
polyimide film® Z$+ BaYRY 79 filme Azste FAAA Arle o8 7HA
Bege A W9e #FE & AU
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Photo 1. Opt:lcal mlcrophotography of polyester fllm( ><1000)
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Photo. 3. Optical microphotography of hexamethylpolyimide film{x 1000)

3-4. Tensile strength 3

Fig5% #Zo] polyester film& straino] 10%Y w stress7t 48Mpaldl w3td
hexafluoropolyimide film< strain®] 10%Y @ stress’} 42Mpag YWERH ™, hexamethyl
polyimide film%! 7ol strain®] 10%¥Y o stress’} 40Mpa%th.
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Fig. 5. Strain-stress curve of polyester film, hexafluoropolyimide film and
hexamethylpolyimide film.

3-5. 9434 44 &4

Fig.69] polyester filme 400C¢Y W& XA €3 E&7t A1&Eo 550CAE}
d g3 EIrt diREE o]FojAE WY, Fig789 hexafluoropolyimide film¥
hexamethyl polyimide film& polyester filmEUT ¥& 2xoA 93 E37l Azse
RoZ Hol 3 AHo] 5% AL ¢ T UMTh

w3 Aag BAYE o] 4% Fig99 polyester filmel A$E ¢43] £ 7}t o]Folx
2] %<& amorphous polymere] el ABzZtE 0 4206 C9Jr 52715C2e 2xoA £3i7} o]
Fo]x] 2%t Fig.10,119] hexafluoropolyimide film¥ hexamethylpolyimide filme] A%+
580(39)r 633C2 &5 &7 doJus Ao Z o} polyester filmBT €43 43

o] $5% AogM Yol RFHolX: PCBE 7RAss] A¥e Aoz 4zdn
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Fig. 6. TAG graph of polyester film. Fig.7. TAG graph of he;‘éﬂuoropolyimide film.
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Fig. 8. TAG graph of hexamethylpolyimide film. Fig. 9. DTA graph of polyester film.
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Fig.10.DTA graph of hexafluoropolyimide film.

4. 2 &

Fig.11.DTA graph of hexamethylpolyimide film.

7129 PCBE HAAFEZ Bo] 0|85 Q& polyester film= polyimide filmel =4

=2

2AH8t7] 938t polyimide filme #AAH A fime] 23 AL HESV]

Aste] TGASH DTAS 54% 2% polyester filme 400ToNA FEaH7h dojxw
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