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Abstract : Poly (4—vinyl pyridine) (PVP) and its copolymers, poly (4—vinyl pyridine— co—acrylamide) and
poly (4—vinyl pyridine—co—allylamine), were synthesized and evaluated for application to organic solder—
ability preservatives (OSP). The copolymers were synthesized by radical polymerization of vinyl pyridine
in the presence of acrylamide or allylamine as a comonomer. Various kinds of polymers with different
chemical composition were synthesized by varying the feed ratio of monomers and their low My
polymers can be obtained by adding 2—mercaptoethanol as a chain transfer agent during poly—
merization. All the polymers showed good adhesion properties on Cu pad when they were spin—coated.
Especially, allylamine—containing copolymers showed both good adhesion and solubility properties. Also,
they exhibited better thermal stability than PVP homopolymer and such thermal properties were changed
depending on the chemical composition and their A4y, which were evidenced by the measurement of
oxygen induced temperature (OIT). From the OIT measurement, poly (4—vinyl pyridine—co—allylamine)
was thermally stable up to 230 C for 70 min in the 100% oxygen environment. As a result, allylamine—
containing copolymers can be considered as a promising OSP coating material that has excellent thermal
and adhesive properties applicable to the present microelectronic package processes.

Keywords : organic solderability preservatives, poly (vinyl pyridine), allylamine, thermal stability,
solubility.

M E 4% BeHoR BEE 5] S8 /1% ulaitt!? wiws)

el ARl & B ol ufgl Axl dl71X]Y] T2 9

AR A7 A A o] dEe es flste] 1M ew o A ok H2 FE, PDA (personal digital assistants),

1 = 019 B 3 o] Auk

#To whom correspondence should be addressed. porta_ble netwcirk de‘Vlce S TRl vlo|a3 2 HxESES] 73]
E—mail: khuh@cnu.ac.kr G437l 3453 A3 w2l CSP(chip scaled package),

519



520 QA - oldF - 5%

e

HN

flip—chip BGA (ball grid array) 52 SMT (surface mounting
technology) BRG] =} si7|A7F F5 o]Fa §lom Hntd A
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B3] 98t F 71Ee] B o] AP olld Ni/Au
AR o=

7] Ni/Au 82 Cu pad$} £6E A}0]9] NisSny = (Ni—
AW Sy 57 SHES AL TEv (Ni—Aw Sy
9] HA o= <15} drop test ¥ bending teste} 22 2 AlF
Aol Adsit 5o 54 A47F RS Y2 Cu pad?] A2
¥ W B Cu pad$t £0E AlololA Aus ¥36kH] &
B FE3E 85HEo] 949 5 e Aol tiFE o guk

Lhevlek §7140 BEAE Ni/Au 78S OiAE 5 Qs 27)
Q1 A= 9 Aotk f71&H REAE Cu padglel #7]
E42 100~400 nm F72 7931 9712 37 Zoll Cu pad
AepA], e Awx| T2 g s TEHoRE FUE ALY
A % Cu pad?} £HE Atold Aug ¥&8FA] %2 CupSns 2!
CusSnel 257t sit=-g FAF0=ZH Bull g ) s)7] <)%
Fo S /WA £ UL Ao® JgEnt? e, dA A
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7dol WoA)7] wiitelw 1 A2 Cu pad®] W4, & VAR,

At 59 714 FEFS sl Cu paddl v FAR
IRE I1EY BEARE 7R 37 5 FARE BRF 12l =
wlojof 3P, Wj714] F7d B2t Cu padellr] @4 FZd Aaliok t
3, 53 EuE 2ol post—fluxell Clste] A AAH
ofof ght. 1Eut UREA O R 8T Q= fYIEY HEAE &
2] olgfgt QFF T3] WEHA Kk gloH, H714] &
7 S uASA, HAR, FAL pitting 52 o8] 7] Aoz 2l
sto] AR 717 HE A4 RS fdeka Qlvk

wha], 2 ATelMe T we FAshe A71ET BEAL
FoAEQl AR} imidazole Al f71E2 thAgk 4= 237, Cu pad
9} EuiE Atold] A B3-S 3t BAlel Cu padd] Atk W
2, & ogAd W Post—flux®] AF T A7 Aol o]t 4]
A galEe 588 24 148 sk, vieA 7148 v
Lo AEA S 38UdS Bkt slsith e BEAE
7| 3R RS Cush 2 53 2 s 2he P (d 7
220 AMgeigla, g W LTS gofelde] gaE 5
XS s Y8l d=Hob (allylamine) ¥ o} o = (acryl—
amide) & ¥ &8 GFAE ARSI
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Aok gl fZ2 2 Aqto| M= WA ZA] 4—vinyl pyridine (VP ;
Aldrich, 95%)< 7%t SRsto] ARESISlL, 53 S H
S=A 2 A acrylamide (AAm ; Aldrich, 99+%) £} allylamine
(AA ; Aldrich, 98%) = 27+ AR3ISITE 7IAAIZA AMEH ao—
azobis (isobutyronitrile) (AIBN ; JUNSEL 98.0%) < wgk&o] 1
3] Aargstel ARSIt SAFEE Il ARSE SHlEE me—
thanol(J. T. Baker, 99.9%) % 25310} ALg3lgl o, Haj2t =
& 98 2—mercaptoethanol (Aldrich) & #21 2724 (chain
transfer agent) 24 ARESIATE 7]EF AlFE-2 AISIA] ¥l 1
o= ARg-R3ich

OEXle| M. VP 3.44 g(32.7 mmol) 2} AIBN 88.8 mg
(0.54 mmol)& 15 mL&] Hgt&o] o= T Zekie
Yy WAAXE Al om A 71FA171 H 60 CollA 244]
ZF Bt 7rdsle] FRekitk T EHES Y 5 F o
o] AR offe|lZel] AT FHES o 9 Eeste] 1%
sfelA] zste] HE AAIER] PVPE & F ATHT% 1 56%
o). FFEFAR A olmadom| Tt dlole YPHERE F
7hete] 22 2O T WS ST, AwRARFS] Ak
= A7) QelirE ExeE 28 AQ] 2—mercaptoethanol s 4
Ao F7heto] wkgAIZIh 4435 'H-NMR(EOL Ltd,
JNM—AL400) 2 FTIR(NICOLET spectrometer) & ©]§-3}]
159, 1EARY] AR Shodex GPC KD—804 Z+4S
AFE3E GPC(Agilent 1100 series) & o]-&3te] 415k

FTIR ¥4 (KBr, cm™"). PVP: 3300—3500(N—H), 3050
(aromatic C—H), 2920 (aliphatic C—H), 1690(C=N), 1600,
1415, 800 (pyridine), 1230(C—N), P(VP—co—AAm): 3300—
3500(N—H), 3050 (aromatic C—H), 2920 (aliphatic C—H),
1690(C=N), 2350—2450(=NHy), 1580—1650(—NHy), 1600,
1415, 800 (pyridine), 1230(C—N), P(VP—co—AA): 3300—
3500(N—H), 3050 (aromatic C—H), 2920 (aliphatic C—H),
1690(C=N), 1620—1680(C=0, —NH,), 1600, 1415, 800
(pyridine), 1230(C—N).

TEA FE W MEZEEY )2 Cu padE 25T AAE 9
tol S A e 7t vRA; ARE 1 wthE B

offe] < 23 78 (Midas system, Korea) &
o FHsIY A~ 782 2vA] 24 (500 rpm, 20
%, 5000 rpm, 60%) & T3l FHsIATE T AL sessile
drop WS o83t =7 £417](Drop shape analyzer, DSA
100, Kriiss, Germany) & ©]&3l3lth. 52t 54 Aol 2= A
Ev oy A AFE & & rpRe R 255 AAE 0|89
7A3eE EEE P & A SGITE £ A3l S8 3k 3
A28 o] & =4 (intra—variation) 3} tFE AR S 31 o]
2} =7 (batch to batch variation) 1% I Fd7-S Balsl3ic

TR QBN f7)EH REAS 184S 478 EAESE
9l AlxF FAF A=A (differential scanning calorimeter)
(TAA}, model DSC 2910) & AHg-3te] T8 S43kla 45
& F-X7](thermogravimetric analysis TAA}, model autoTGA
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TAFE Cu pad 9ol 23 I $ 200 T 220f Yol A7t
wE} AES AF ] Fele] Aksl J=E 33k n] 7 (Olympus,
Japan) & F3sto] I, S4E o|n]A] AR IPlab3.6
(Scananalytics, MD, USA) & ARg-3slo] F2435190t)
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2R Y. A} 71A] FEelA REEA] He] 4gs Tes
A3 ol g=HE f71EY BEAS 1EARs 712 Cu pad £l =
HEE Ni/AuE thalsle] Cu padst £HE Alo]e] A& E44S
WA BAlel Cu pad?] Aksl WA, & 84 2 Post—
flux®] AF B AT ARl sto] A S8l SAS 714
of gt} webA, & ATtelMe 71 2 WhgAdo] & vEd &
5715 AYaL 9o Cu pad2be] gzte] golah 4l B d3s
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A4 4 AR 5448 7 Ao R ol EE tekst 249 VP
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Figure 1. 'H—NMR spectra of poly (4—vinyl pyridine), poly (4—
vinyl pyridine—co—acrylamide), and poly (4—vinyl pyridine—
co—allylamine).
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Table 1. Chemical Composition of 4-Vinyl Pyridine Copolymers

Feed composition® [s]/[M]*  Yield

Samples (VP/AAM/AA)  (wt%) (%)
#1. PVP 100/0/0 - 56
#2. P(VP—co—AAm) 93/7/0 - 57
#3. P(VP—co—AAm) 86/14/0 - 78
#4. P(VP—co— AAm) 50/50/0 - 59
#5. P(VP—co—AA) 94/0/6 - 75
#6. P(VP—co—AA) 50/0/50 - 51
#7. P(VP=co— AAm) 90/10/0 - 74
#8. P(VP—co— AAm) 70/30/0 2 59
#9. P(VP=co— AAm) 50/50/0 2 65
#10. P(VP—co—AA) 90/0/10 2 81
#11. P(VP—co—AA) 70/0/30 2 51
#12. P(VP—co—AA) 50/0/50 2 21

“Feed composition by weight. “Feed weight ratio between monomer
and chain transfer agent.
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Figure 2. Contact angle measurements after spin coating on Cu
pad.
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Figure 3. Solubility test of P(VP—co—AA) in the mixture
solution of water and methanol(methanol content,%: 36, 37,
38, 39, 40, 41, 42, 43, 44, and 45 from left side).
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Figure 4. DSC thermograms of P(VP—co—AA).
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Table 2. Thermal Properties of P(VP-co-AA)

No. AA*(wWt%) T(0) TE(C) M (g/mol)
#1. 0 - 394.9 33000
#5. 6 154.0 395.0 49000
#6. 50 139.0 403.5 35000
#10. 10 137.8 385.4 30000
#11. 30 114.5 381.2 16000

“The weight ratio of allylamine. *Glass transition temperature.
‘Thermal degradation temperature. “Molecular weight determined
by GPC.
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Figure 9. Optical microscopic pictures of Cu pad coated with a
common OSP, MBI, and P(VP—co—AA)s (200 ).
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