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Abstract

In the basic study of selective electroless Ni plating off St

-alers, plating rate and physical properlies arc

investigaied to obtain optimum conditions of contact hole filling. Si walers are exceliently activated in the
concentration of 0.5M HE ImM PdCL. 2mM EDTA at 700¢. 90 sec. The optimum condition of Ni-B deposition

on p-type Siowafers is (LiM NiSO,, G110 Citrate,

G¢, pHO.8, 8mM

DMARB. The main factor in the sheet

resisiences variation of films is DMAR concentration and it is lowest as 0.1 2/cm? at SmM DMAB concentration

and 400%¢.

The deposited film is amorphous and on heat treating matrix was transformed into 2 stable phase

(NIENGB) @ 300-400. But pH or DMAB concentration in the plating solution doesn’t play role of heat-affected

phasc cha

nge.
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Fig. 1. Schematic diagram of experimental apparatus.
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Fig. 2. Schematic diagram of heat treatin g equipment.
A) Mass flow meter  B) Quartz tube
() Quartz boat D) Thermocouple
E) Resistance heater  ¥) Controller

annealing %% 250%¢,300%7,400¢, 94528

10T/ming), ZAs A 1A B3t A& 8
st
2.5, 2359 ¥4 TP &3

Tade Bie #¥e =355 9 40%4.
8mol/L) A4le] =4 ICP(Inductively
Coupled Plasma Emission Spectroscopy)}s
ol g3t Eqggch ¢

2.6, X-4 3544

dAgd wE ZgE AEY Ay BHZ A
87 g8 X-M(Rigaku Geigerflex, RAD-C
model} & AMg-talc, =@ Fe el o2 Cu-Ka
monochroem radiation & o} &3l9 s}&AS
25kV, AR 20mA, FARSE 20 7} 30° <4 60°
B £ 10°/minez fA4E Faich

27, AR ErAEE o1& HART B JEEA

SEME o]&3le #AHAE A¥a =FAHe
A Z22L FFsa SEM{JISM-360CF model)
o] ®aAg EDS({Energy Dispersive Spectro-
meter) & o] &3 Pd 425 AEHLR o)
Act,

2.8 wAFY &7

W e Bio-Rad Abe] HL 52004 2®1& A&
g Eadeh. AE FAA AHE aFA7R 4
78]l probe% AFAZ & F probe Apejs} ¢
oo AF E= A% HdIyHE AFS EEz g
HAe probe Alele MAAE HA@Ee o|2HE] H
2tel B A g S A4rgho)

3. &f Zo ¥ 04

3.1, gA43 Ao

48 ARl 44 2As mFe Ayl
£3e 2R 27 BEHE FEAAA A8
o FAAe RFL "WEE gpeld weH ¢ vjF
Z Ao 3 SnCl,/HCl &3 PdICL,/HCI
Lo 25 AHE e 42X Ho Sne] FTRo|= A
F4 Pdeol H& Hel BR =FAY St &0
2oz WEAT 1Y oHd BAGE GrRy
AEF B2 FHANM mFE sl Fe 4
F2Ee Wiz 9 FLHEW HdHE AHEF
{silicon oxide), Qe AFHE (zilicon nitride)
9 AAA (FAA)EAA deie dHH =50
Brrgsitt, 2L dxged o3 Sn 8] Pd o] ¥



DMABe] 218 Pa Aa)s 7o STas)] UA-2i 5o 209

ERA AL gAg=lo] %”Hﬂ“%: AgFa)Fr] g E
A7 HEgE w=
AsaraS o &l

hEiA Pd-34 8

PAClL# + 2 = Pd + 401 [F°= 0.62v]  (2-1)

de) wgd 405 AR BRE Sl F-
ol & FABtel %14 Arshikgo o) Eghc}
SIF? + 4e- = Si + 6F (8°= -1.20V) (2-2)
wpakd WA uee e W Een X sugol
At

81+ 2PACL, + 6F = 2Pd + SiF? + 401 [AG°
=700 KJ/mole} (2-3)

ol#lg Pd Aty Fd& =g gy = 9
g Zudez HEaco F, Pd dFe sy
datE gHe] ZREH R ol (anode) W LS
(cathode) 2 2§38t iz Aejolal doldth

2. $438 Ay F8=2a
dutd oz @AE Hels X7t ¥E4% 4 ¥

R 227l #2 A5 dzv FHo, L9
H, 22 2UYFLE B9 gdnie 24
2stez 70-80¢rt A, pH 2.0, 2%
7oA @8l Mel Alzkel Fride wel pH
12b4iz wrbebA e, 1 ol deld FEstn 90%
eldod e & Walyl glenz BAE Azl AL
2 9028 8= AHel HF AU & Eouch

HF 2= w&4$% pH Y= zrashgd o,

2 d¥oA falgr HFe x5 ddizg 0.1M 3
E??W HFols 845 Agelx] EA gle A2
2 vty 2 2% S fshe 0.5M
HF FAxdry 4¢F shstaint.

EDTAZ #7213 H &< Asbsbx] 2L A& o
wel 2 W, EDTAZ d7d At 22 5=
Pdol &4¢ o &% @43 Hgd Pde U=
%U}. T EDTAL #rig A%= pH7 2.082

LA A S Free Ni" ol &9 2rs) 2

}?ﬂ FAEER Frte PAdE A& FEH F
_& glol Al&slel @48 Helir & 5 U= FHo
=

re

u r*‘F-ﬂ

I
¥

s rir i

10__.

~ruE

B ddeils Nide #dAz4 DMABZ A
Folem], 5@ JHAREA DMABE &%
o

(CH,) NHBH+3NiMH3H,0 — 3Nior (CHy) H,N*
SH*-H3BOs (2-4)

2((CH,) NHBH,) + 4Ni*+ 3H,0 — Ni B+ 2Ni0
+ 2((CHy) ,HN*J +6H! H,BO,+ 1/2H, @ 5

kA, § ubgel glElM ZEEd Farh £
=3

AR 1e B2 A
Abadoleh, Abadol A
28 Pdeida &
effectol] &) & AANHE Dol
#Hal 10%o] & o N1°l AL g AL ¢
vk B E =28 Alde sEs SEME—E’:
BAY Bom 2NN % —LA? 5--;:“’4"1 FAzE ek 1
amA g ¥ & 9 oy FEHYgem &Adle &
Zabel B E 8, 302 A4E 743:; 2 on]omr

oy 3& 5_34;}0“ OE EEERE 54 2
dolth, I BFHEE Aol FErFgeotat
r=1.38t - G,ZOir:plating rate, tihourlel 2
o wek dHdAes FigAS ¢4 £ AR 2¥S
{extrapoiation) & Hil Z#do] AANHE P=
AzkE oF 8% 40Z7F €} ol & AR 19 B
et Agl dAF, wald sguhe 27 GRj e
F438 8i waferarlel EHE €1 2 ol fd
SEFEE AR TdE S22 FARE ¢
& sid

Of de =23 £29 1/Tehef @A, pH
6.8,8mM DMAB ¢ mFosl feole] exst
2E5Ed miAle 4%E vehlae g &xr)

F71%e v} Te&£er da Frstn ded 50
celdhof e mEol A AyExggn 90T )4
e B Byl 2Ry maErde A
kRl kgl r=5, 72x10%xp)-6.40/RT) 4
Arrhenius# e 8 el EZ2 50~-90T o)A <] ut
£ e #HAR A= 640K /molec) glrt,

DMADB & #4A=Z AMge =39 s 70cA
3?‘-0*»% 71 EAS 2FgEe] oA FeR Hn

g3 iy, 227 10T AFAld nesxer)l 293
= Zedvin Hr Hy glew ol B d¥e A
e QA2 dxd5 gl

ix

i

1t

3.4, pH, Nix=, #34 =g g
a2 be &xE 70¢, (V/A)E 50e 2 & &



210 FAERFHHA A249 A4z 1991

Photo. I Effeci of plating time on SEM micrograph. (X 10000)
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