1. A&

AARN7 17 3t el 71, 49 A, 71
I 719E AT ARAe) ks e
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2A9] S8/de] tiFHaL itk BMo] g o1,
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TEYA 2o 7] el =Estal g4y At
sjo] A|A W EAF TSI U, S 71l A
ZITk6] (1% 1 =) shA|Rk Eu7F A3 3 35
pp/ C)3} 7138 (15-20 ppm/ €)9] &G Z}olo]
O3} joint failure 22> 2HE T FMA= 97} Qdth
A, D4 fatigues FHAA7|AL 71AA S 3
A17171 $13l, 7421 underfill (12} 7138 Afole] HI-E
Hs QAP TAIR BAE S Sl Al 370l
Q3 S-gtoprt Bk Hell R 9)x)9} o] FaL
ZIAAA, B el A|okS a1, F7FARI X
57g0] ezl olf Hek HE|~gE Fo)7] 9}
&)l no-flow fluxing underfill (NFU) H&#o]~E 2 7
2 5ol 7w o] HTh[4,6] NFU ol ZA] 424, 733}
A, APEAIAA), 7S B AU Mo, fux 32
oF Al EAS §lolal, one-step process® {HATFIL Al
&35k FAgolnk NFUE A3 ol Akt AlA 71
7 #7 A3t 71so] FAlel Yoo, Ahkass ST
71t}

A, /713, 713713 Atolo] 714 YA A
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S el £ ™ (soldering)S ZLFZ ot} L ol=
FEET 7} o] 853 Jrh[79] tFEF SUE FollA,
FA(Sn) 719 EE7F 71 Bol o] 8HaL givk 1 o)
= FAo] AL = o R 4851, BaEte]
2 84, e 443, A7 wllelth. SuBis8 (&
7 1395), SAC305 (Sn96.5/Ag3.0/Cu0.5; &7: 219
%), Sn-Pb (Sn63/Pb37, AFAAINA = 79, AR o2
o]-&) Sn/Ag, Sn/Cu, Sn/Zn, Sn/Bi/Cu 5-°] Q1E| A A
& &r2 o] &Huh[10-12] 53], SAC305, Sn/Ag,
SnBi o] AFiA o= Fol o] g&aL 9tk ARk F
A 7k Ere] 2 TS ATge] opdek HAl Alsrt
Hrh= Ao}, wbA], H3ted 2ol AkshAlA &
go] HIEA] by ojolnl gt}

FE @ol o] &H& AsteA| AA = 72544k
(carboxylic acid), &F-& (alcohol), Te}o] =4 (halide
salt), oFF7F dek gk AsleAlA 7sE 8tst
= s &rokle 7R defel=gle] gt A
Ch[6,13,14] 210] S35 FAMGE 7hE Sl =
abietic acid, dehydroabietic acid, dihydroabietic acid &
o] Qlom, o =A% 3Rkl B3-S FHA T
S A7) Ae v pimelic acid, glutaric acid, suc-
cinic acid, adipic acid, fumaric acid, glutaric acid, 5-©]
U 84 Gollol] & Bl ¥ = ofell = citric acid,
glutamic acid, malic acid 5-°] f2|slth a7} 2 dof
LHA] grotol sli= -5-8--ofolli= phthalic acid, stearic
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Pressure & heat
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acid”} 2.1, shelf life, pot life”} 71421 2 &
o]ZhH, benzoic acid’} &7} £t} 7 3HHE2- Ao

DS 7IAA] &= AFSPA| A A = myristic acid,
palmitic acid, ascorbic acid, fumaric acid, aconitic acid,
salicylic acid, propionic acid”} =1t} Az L
ofube WAL, ghlido] 93t halide salt 7} %1%
t}. Dimethylamine hydrochloride, diethylamine hydro-
bromide, aniline hydrochloride, pyridine hydrobromide,
ethanolamine hydrochloride 7]'5-0] $-=3}t}. Thut shelf
life7} T=55= whdo] dtk A& adls tiE Axl=
£ Aoty o] Zoplls, 7] gkl AbsteA Al

of 4FE 52 FTolF (gyeol) THE S5 T4

-
BN BRIL S A, ke FEE, e 44

A TR 7IARRA B4 wieel] TR A
o o

% Rofo] ol 4H 5L UTH[15-17] S3, o1 FA] 7|0k A
Al AAh719e] 11714 QBN 71z Bl

o]-§=aL Qlr}. F= v 2AuHkE Al dlFA] viIt e}
o, Qo] =to] = (53] Alo]EY <lalo]=ato]x)
7 3}A, tertiary amine, ©] 7| T}, trifluoroboron mono-
ethyl amine (BFsMEA) 5] &l =2 A s&531A415
A o]-geit). Fulli= ASHEe-S SXISIAA Fo, &
AL B ARES GEAIA = S don, pa life,
shelf lifes TH5A171 S-S 74 AL Qe o]efsk o
A =57 S8l Hed S, A FFH S,
[e]

AA (latent) B SHA] T ©]-&3l7| = §H}[18-27]
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2.1 Akaket B914 solnel= Ay A

NFU B858 A2 et 32040 1S4
QU A3k, BAE BFH o PAEol Pk
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0 o)
Hoi:
ROH + O —
RO
0 o)

0 o)
2R, COH + Met-0 — = Met(Ro,CO), + Ho0

o O OH
R—COH + 9 o ——= R-CO_|IR

9 2. 3=, Qlejo|=glels, FkEEAR, SEsi, ol
Atol= 3ho] whg wWIA Y E.[6]

A Qtato|=to| =, FhE BN S| =247, =
kst o FAfo| & Ato] o] WhEAAIE 1Y 20014
SRAEE = QITh o] FA] HRIT &= WA Hrh= &AL
o e (repeating wnit: 1.1 - 10)2 Ho] o]-&a}7] wfjio]
A S|=54717F vIRIE Aol 2]8k=o] glom,
337} R A s, SAEIQL o] ZIXHA, Al
] 3|=SA7E LItk o] sl=EAv )= Qlslo|=
2o =9} Hh3alo], o ~H| =9} TR EANS AAAIZ]
of A TR EARS SRS SdA T o]
BT Aol olFAle|= T1Ea RkEsl ] gkt 3
5 IS a2ollA ol FARel = Tt Hhgel |
St} o]9} 7ho] of| FA] WF-S-2 etherification} ester-
ffication WH-§-0] 77750 FoAA H3Fg 725 7
A A ek, Bk 3h4A] Al ~Hl A= {7 o]k,
Young’s modulus 5 E2/71A14 E/do] fHashe 7S
o] Atk whbA, o714 ATHEE 8-S ol]FA] BRIt 9k
Shld AdsA| 28Rt o] -83lA Astet skt AlA)
S Aol o] F= 294 Al=El V]| disl] Avlgick
of| FA] HIRIE]= ol FAke| = T150] 2707} U= digly-
cidyl ether bisphenol A (DGEBA)E ©]-8-35}aL, 3+l
743} 2= aliphatic diacidE- ©]-8-3t}. Aliphatic acid©]
w47} 7 8HH A, differential scanning calo-
rimetry (DSC), Fourier transformation infrared (FTIR)<}
theometer (Rheo)) & & A3Hg-2] AJZH (oc), T
(peak), 54 (ec), ETIE2] AbsptA| A ofgh 454
(wetting)©l] gt A3t} Oxalic acid2} malonic acidE
AelslarE 573 wetting S H.o|H, aliphatic #|Q1 7]
T7F SRS Zdskgo] ALzl dojul= HEkE
Belek = Utk ©] epoxy-diacid Al~Fle] FAHLEE
S37] Slal theket Fulls o] 84l ®Hdth (1" 3) ED7
2 epoxy-pimelic aicdE 2J7|&}H, A, B, C, D, E, F
+ dimethyl benzyl amine (DMBA), pyridine, 1-methyl
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8 3. ol FAl/diacid AlZ=Fol A Full & IH[5]

imidazole (1-MI), BFsMEA, KOH, tricthyl amine (TEA)
< 74z} ojm|sit). A 8531 8 3= DMBA, pyridine,
1-MI, BFsMEA, KOH, TEA w241 & UeRdt),

sol=eto] = sjolel=

ol Z-A/diacid A|2=F] ¥ERE ol 2l o FA|QbEto| =
gio| = AAEIE o] A 3 A|2A] o]&o] 7lsalth
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o= A7t &tk &E3F A1717] $18i4= AA
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@ Anhydride

= Epoxy resin

® Phenoxy resin

¢ Generated acidic moiety

3% 4. A FA/H S A/t Eetol = HHAE uks-
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4ol 41E]ojx] Q1= scanning electron microscopy
(SEM) A2 RE=A| 37178 33 715 Apolel o] A/
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