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Abstract To increase pot life in the formulation mixed with bisphenol F epoxy resin, anhydride-based curing
agent, and imidazole-based curing accelerator powders as a paste material for high-speed RFID chip bonding, size
variation of the imidazole-based powders and a coating method of the powders were adopted in this study. In
experiment with regard to the size variation, the pot life was not outstandingly increased. Through the idea using
the coating method, however, the pot life was increased up to 4.25 times in comparison with the addition of initial
imidazole-based powders. Consequently, successive bonding of RFID chip could be performed with very short
time of Ssec using the suggested formulation having improved pot life.
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Radio frequency identification(RFID) AFde] &k
2} A (chip) &3 (bonding)ell X AN =2-3- A3} A5l
3t FAilo] FvkEwA FHT TEA 7] A4
HaaA el fAleo] =L Qie1-5]. HHEAQ =
A A A £ (solderl] vIste] 3EA} 7))
A4 AFAAle FALEE A EE & YT,
FAAZE =3 ZA 1A 4 Ql7) wel] £l
vlg] Aoz o A EAdxE Esla
RFID tag A|Z9} 22 A7} A THS FA2E

A&7 1 o] FE Aoz JiaEs).
RFID tag A2 FA4oNM9] ZAAHLE 39 A7kl o
i} @2 tagE AXI AZILE W 4
= AHd|, e dAlSel R2R(reel-to-reel) 373
3 34 3] Er] FHOEZ o]E FE3luA 1Y}
a2 QeH5]. webd A2 £743 EAe AxA HF
e & A B FAS sk sleiae] ¥
Al 71&oleia & 4 qloh

A=A AR AL £733 BEAL FI3=
Wy o 2= oFol2 73X FX|(cationic curable
resin}2} ollFA] (epoxy) TAIE A2o|M &0 E o
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74871 3ht o|Akel AARA] el Sl (latent
cationic catalyst)s AH7}slAHvH6], B2 (radical) =
3 24 2 JAAe Gk ARl E e 2
& o|&2 H7Ih= whT), ok= ™ (acryl) WA F
2] Eet pR]ol| FARSLE 9 olx3FHE AsAE
ARl WPH (8], AR A3 Y umle]mE e
(micro capsule)®t *2]¥ Z3HSHE A-831= v (9]
o] AAE v} Qi) B |79 F8 AHAEL o F
Al iAo ZA EAS 7HAE T2 (anhydride)
Al 7d3HAet o|n|oFE(imidazole) Z ©}Rl(amine)A]
A9 259 HIEE AMEEl A £733) &
AE 7EE v 10 2By o] EF8FA
(formulation)®] 73-% A2 BEA|7H(pot life)e] 90
ol & w9~ Fol A83 S E TAIHE
eEpigle}. mely B dFelr= olv|ulEA 73E
o Fo] = Wizle}l A3Eu] B ¥ E4
FREHS T3 A HEAZE VA7) kS
Al =3 Hok

2. alg{ur

71 E 33FRA 02 uigAe] $4EigA AT E
A2 7HA|= v|AF|=(bisphenol) F ol FA] 20
743AIZA B BAEE] 80 wt.%ell I oo
A A, AIESEAM HZ Bl 15 wi%
o] sigdsh= Y o|v|vE(imidazole)d] LS A7)
B TH10]. A7t A F o|v|uEA AdExle] Bt
Heflolm 2] RS 25 RS FA|

73S0 g 3 o|n|HEA B 7|AH L
2 B3 5 Al(sieve)S 3l 60~80 um, 125~180
um, 200~300 um¢] 3EFE I Y= FEsl] &
gAdoll ALl Hoke} =3} ojn|ulEA Bk of
70°CY] S 7T AR FEE T2 &
2ol H83 B3l &, 70°C o)Ak &x2 &
F FHEAS 452417 Aol 200~300 um =
718] olu|EA Eg e ZAIHel &3k
A= uhg o R ufg- o3l 28 FA-E T
et o, o|njeEA| Bke] g2 <F 90°Cel=
2 Fg FA FANA o|vjtEA FdE =X ¢
AL T8 £%E 7090°C A2 §A315). 714
Aol £ FALE 8§85 I8 ERY ofl vl&l B>
Fa)o] o|ngEA s Arlsled = f-83)
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Aot Edto] dBd Afel9] on|dEA E B3
T ARRCE FIXNF F ] AIA R B3
200~300 pm 719 FLE A F3|H o, FF 7|
2 EFHEA Arisle] AR BEA|ZRE VA7)
222} 3ot

7} ERkRAe] AR W 5 MY A3t &
Adel w|a3lr] 934 DSC(differential scanning
calorimeter)(29™ :DSC-Q100, TAX}) &A& AlA],
2= Aol M W B FY I3 (peak)®] WA
EAL Y. ofew S3IEAY AR F Ak
A|BE A 308 A2 Hxo] W3lE #3
A AlAle] AR HEAZRS SABIACE A W
EAZRE EFEAY A7) el =HA 7= Al
L 71Eem AAsH

3. &g &3 3 1

I3 12 v|a#E F d9313 80 wt. %] 554
AR 15 wt.S] olu|v}EA ks E3MA7] &3
FAe AZE A olv|dEA EH x| wE
DSC A8 ZAIAE ReiFo), ARE ixel TAIglo]
Aol AR W A8 Jehlar 9] o), 200~300
umé 7F 2 xS A43 7ol AR
Fo] F2 Y FHo] TATHY TY %6 xF
A AH 22 AR 7] i Bold 4 S-S o
A& 4= Ak 60~90 pm FAF} 125~189 pm 3
AL A9 ZA ). AAZ 200~300 pmY] Y=
7F ARE 7Y AR HEAZRE 1208 AEER,

20

——e— 200~300/m
e} 125~180m
-+ —tu  §0~90m

Heat Flow [Wig)

Em Up . Temperature (*C}

Fig. 1. DSC curves of the formulations mixed with Bisphe-
nol F resin, anhydride-based curing agent and imidazole-
based curing accelerator as s function of the powder size of
the curing accelerator.
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ol ¥} 2h& o] Fubo] ARRE F71eAY] Ak
HEAIZEQ) 90F-E ) AR 73R 7o) m|m|3HA|nt
NAES RIS = T ol FU o A3
o] Bg AHrlsk A5 B =) E5 &
o] F FmA o] A KO F ztolR|7] wfiql AL
2 FAEGE &, A3S0e 933 s o
nje}E Fkl ERREA JlelM MM £8d 3 A
2} kA E]EEA] Aol HA A3 vke-E £
ZAAF1A B, dubo = 43 #Ae] &4 HkE-
(rate-limiting stepy= AL FALE B IHFT Qo)
[11, 12]. EAkAle] A (diffusion-controlled process)
A8 &3l &=t 3o AF Zo| £ F %
A3 vEHRAE ZERA "EH13, 14].

dc _ D

5= msc(cs_cr)

dc/dt - 3l &=

D 839 B
s

hy, G ERAF AR 54

Sc 8l & 3N
C, : 895 X7led s7se 84 =

5, 34y 83l%)
C, AR telA g0l o] 82 =

ufebr ] =7t oS A- A A A3}
A7) M} Z71FE g glon), o] FHEAY T
A3 SHoM = ubEA e o2 v E Wiy
o] o|m|EA AHIFEu] I =T 200~300
um 27|12 AARsA). o} AR A S

M P I S i ' - *
. N N L+ - i c. 2 4 . - - ) ‘
& . 3 _‘_ ; | LTy y A
kel st L A e s ey RO

KITECH - 20.00 kV X200 5000

()

KITECH

2Rz FTRFI7] HaM= ARSH 2] |
= wsile] opd Aj2-$- FHIukle] SAEHAUH.

T A 5733 5442 TR RE A 733
A7V S-538] B3} 9] o] AE (paste) Hee] HAAa
A AzHoezE A H3A e vlola2A e
(microcapsule)3} 22| A3S0lE Hrishs whio)
AHE-31E51 Q9] ol9) AL vleo|aR Ped &
A L of3lelAE A3EH ARs oY BAF &
A|A 7EEEel| kS 74| e E BF &
5 oAM= Foll o o =AM AHISWE #
SAZCEHR AHIEES T4 T 98-S 5
el ot o]e} ZE uhH2 Jwe] I FA 7|
S5 873IER a7 2 i) HEF O R o
FoIx]A) AL gloem, AE 74 =3 gul A3
vl wjs)] wi-¢- jel ZHo=E ¥y 9l wle}
A B dTolMe A AHPEAAN 5% ke 2
< ol§- ZbFdst ZE FA 2 3RS AdEal o
& FE FESle] ARE] Hoko

I3 22 °F 200~300 um FZ7|E Bag o|w|}
A o] 27) YA ol E FE3F F v
200~300 um F71% F5t Aol Me] FARAR
o7 ou|RE HodFo). &7 Aelel] vldle] oA
L2 Fg F Fi5 B Em oux|7} v w)
ey TR o]FozaS AR E
NG, 22 Y=o Fugr)l A Fhame] IH
A oA A3 Fo] §-F (agglomeration)o] Uelyt
o A 4 s

% 3 FRE ou|dEA gl AMed EF
ZA9] DSC &4 AAE Hogr, 27] E33A

20.00 kV X200 500um_

(b)

Fig. 2. SEM images of used imidazole powders: (a) before coating and (b) after coating using specific agent.
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Fig. 3. DSC result of the formulation incorporating spe-
cially coated imidazole powders.
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Fig. 4. DSC curves of the formulations as a function of
aging time at 30°C: (a) formulation incorporating normal
imidazole powders and (b) formulation incorporating spe-
cially coated imidazole powders.

ujsje] olnlchEA] Bo] IR AL S0°C R
o obze] FAZAo] BATHOH, ol F WA F
Ao 3 LEE Nt Be YA Ho|se] e
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AR B e] AHIEES A|d AEE ¥
AR oz FNs] HiiMe 23 49 Zo] AR
A7kl o3 DSC e FA19] W3lE A= 3
#e] H g3},

I3 4= AxE ERTAS 30008 2x0A 1A]7H
Aoz ANE AT F AASE DSC AHE B
oJet, AR vl ou|tEA FuE ARSE 7
o} FRE oudEA BEE AMEE XE A9
Al AJEA|ZYe] S718 mer 3y FAe| AHA &
AFE S BRHAY. o= AR A BEZ A
73} Aol wel EEA W |73 Ego
Ax} Fo]E7] WlFo|t}. a3y TY AlRA]7IA]
o2t W FAL] E4 AHEE Yul o|u|iEA F
-2 ARE3 7Axo IR olu|uEA BRg A}
23} 7ol " viu|3t Zles WA Al
2 FEEA ¢ 200~300 um 7|9 Qut oju|}
A Bdg AH3E 7oA SAE AR BEAZE
2 ofF 1208 EHFod, FEE oju|rEA i
S 2R3 A= oF 51082] ARL- HEA|Zte)
EAEo] AR HEA|IZb| FA AAFHAIS HE
g 4 3%l |

7 5= 30008 XA AR A7kl wE E§
ZA1e] 7A3kx (degree of cure) WHIE ¥ogFr} 7
AA-AM 9] e EFRA Alx AF SA9 i
g A9 HAS 1002E HokS o, A& F i
Ao WAL A8l E3EA Alx AF SA4H
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Fig. 5. Variation of degree of cure as a function of aging at
30°C: (a) formulation incorporating normal imidazole
powders and (b) formulation incorporating specially
coated imidazole powders.
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oz e 27k Y] AAQ =Z7|E v|ast
wolot, ZREHA L o|ueiEA FEE A3 74
2 X7 AE A AEE 8.69%, 2X7F AE A
AIAEE 17.29%E F43] 37 s BAF
Aot vhe] FEF ou|uEA B AM3E A
ArMe X A EA|Z ] F7HEe| ulel A 2er}
Z¥zy 534, 959, 12.57, 15.62%2 &35 F=Hs}
A ok 75l vl A BEX|7e] ZA AHE
= AFHLE AT + g

o|AF} Fo| ASE ARSH o|n|oEA
S AAE] THI 7350l BAEHE AL BHEA
A Aol T8 EA-o| 23t AP (barrier) E3E
e 4 Ut F, 73S0 X3 A 37
7} (cross-linking)ihs-o|v} #| X171 71wmk--& =
XA ERTAS AEEE A STRIIE=E 4
S FEHA Hed, A3S 2de slamkge
T3 AR FESH HE ARore] ks
&% F7lE 43S v|AA ¢4 29 28d =
B3 olu|dEA o] HyIE EtEAIS RFID
chip®] Ad e%9l ¢ 170°C FZol| =274 H
m 52 Ao FH EAo] L-gEAAM FIA
£ %3 E3A JellM T L3853, o] A
NA E=2HE= o|n|dEA AE 94X &2 43
HaA Z32A oA A X1 A 3A
RS EAX)F| 2 Y] £43 EAe)= o
S wlx)A] oA B9 o2 v)2wE F A3
FrEA AEE &3k 2439 79 170°C F
TellA 15 o]Ake] Z3A|7he] AgF o] FEE o
n|eEA o] Al Aol #ER 52018
473} EAFE= & Aol & Yehiigde.

FEHE olu|o}EA] Fte] ke ASoM = A
2 BEAT] 1Y o)A A&HA] kL 8912 FE]
5 24 IAA oju|tlE Bt JdF) HE x
257 WEeE FANRE%Y &, 39 §F A 7|
Al BE AR HA oM o] = ¢
ooz WS HER ou|dE: Et b7} )
AEHA 2 R 8922 x53E 4 Qv o)
M 27| T8 AEE ehHslA RESPEA Eus) &
o olobd AR REAZME oS F1E $ 9S8 A
22 ik,

I 62 IEH ojn|uEA S AHrsE &7
ZA1E 7|Hke 2 A|Z3F ACP(anisotropic conductive

Fig. 6. SEM image showing the electrical path between
metal conductors formed by the plastic deformation of Ag
powder in ACP after the RFID chip bonding.

paste) 2 E ARS3le] 3FAJAIZ] RFID 3 A
5o o wMEAS BeFeh ACP 2= A
AAE g2 XE 3 um® 73 Ag FEE&
20 wt.%2] A7t AxslAct. HFFAL =7
A= o, o] A7kl - Ed| o) E(plate)F-2]
+EE 120°ColAM 150°CR F7HA 7)1, AR
thermode= 170°CellA] 180°CE. £7}A17]™ 10N2]
oz J7bE sgdut. 1 A 529 S I’
2 FAAZ 1t HAE AEEE Jepd 4 9l
=5 gAY A3t dojus Al viM|EA
ojm|R|o| A2} o] HrlA Ag B 3o Au HE
(bump)e} Cu <t} sfjgl Alolol] A WHEJAME]R
A=A K715l B2F RS J2E 3l
At =3 o] A-¥ A4 Evl(readery1E E3l tagd]
QlA]e] HAFH o= o] TS HelE 4 ST
4. 2 =

A2 £73F EAS FEE ol FA] #Al, FEA
AR A olnbEA Bk EhEA]e] AR HEAZH
< 77171 A3 AEE AR o|v|gEA
e = e} Bk B IS AHE8
aie 2 I EA WHIEE Hrie Xgkd e |
= W3} A ix=rF 2 ASOlA AR EEAZES v
v VR 2 83E Z1HE 5 g
vhHol| o|ujtEA kg B F® A= A=
A2 BEA|ZIO] 5102 oo FA dHtE &
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