B R o) A

Z g o] An 85 A] A48 A2F (2005 69)

Journal of the Semiconductor & Display Equipment Technology, Vol. 4, No. 2. June 2005.

LZ Ad2|Afo|=2] o Mof chEh H2l7| AFatet IUE FZHato] Hsk
SHUE - ZRH - YU 29r - ABF* - ol - 0/8Y
1) e R E U Sk A A E o, rEdt ek AArE ek

Effect of silica top layer and Co interlayer on the thermal stability
of nickel silicide
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ABSTRACT

SiO, or SiON is usually deposited and annealed after formation of silicide in real transistor fabrication processes. Nickel
silicide and nickel silicide with Co interlayer were annealed at 650°C for 30 min with silica top layer in this study to
investigate its thermal stability. SEM, XPS, and FPP(four point probe) were employed for the investigation. Nickel silicide
with Co interlayer showed improved thermal stability. Co interlayer seems to play a key role to the stability of nickel

silicide.

Key Words :

1. M 2

o~

CMOS| A Source, Drain & Gate®] H&E43-S 7
A7 AgAtelme I Aol L | 4
Qo) off] dlibel= B F YA AzjAle]
ge f‘?,@%}:—, e AE ARE, AFo] Folid
W Ele] 7hA Zo] A wl o) At Nﬂ/\]-
EZE UFEZ ok dud o dujajel=
IONOM SIOZ(/\]E]ﬂ') whet e BPSG =
| 913k E-& 7hete 55 EXert 113
B Al ‘?iﬂ 5o} LAEA ] oFFES
LEH 9 2 Ego) YA Aejatej=o) VR
A §5 o] ArE e AFPE T
[1-5].

Fig. 1& 700°C°ﬂ A9 Ni-Si-0¢) 34
[6]. 4 €34 2%

iss
2l
-

T

4
Lo

-‘01, 091, i
_l}' o_u

moi

=

32 H rkﬂnﬁio_p_‘l_a
e £ e .{op

G

F AH =g el
221 700°Coll A Y

—L
L

B U

o]
AA

*E-mail : yckim@kut.ac.kr

Si0,, Cobalt silicide, Nickel silicide, Co interlayer, Silicide, Top layer, Thermal stability

A Agatol =gt Ael7hs FEIUT) o) F B, YA
Azate| = Yo AFE SAT & AAHHE sloix
5 BAL ikear| ghetla o e 4 Qv &

F3# o) Vel vl 7Ho], RTP(Rapid Thermal Proc-

ess)TAA Uehd Agjgt ditutel e 4 kg st

ol SAH FFE FATT). 1 ol F-=, A7}
A RegE U dejate)=e] o Pl tigh o7
T F4 QA Al A7t el il 9l @
3 At FolE 4wl s Ao A=
BN AH-Ero R 2ol dETle Heelu® =
Edx § o de7h EAE 5 gloid, WA dejat
o)=7} AA| CMOSTA A-&H7] Sisirie ool vl

gk A7t dasit
Uz Alg)atel=9] & ok A 7_
aﬂ@gvm:7ﬁmlaﬂﬂ

- AT

R
s

& A40) mowc}[ L
A7) Aela FEE %7].1:1]—0] 8|

w2l Gl distol 2AskI



8 47 - 2654 - AGE - 289 - FEF - oA - 015
%0, T=700°C ? y " . ' ‘
g. 500 /
0, E L d with top layer T
NiO S without top layer
¥
[*]
&
= R ] E
Z 50 . "
- » &
Ni“NiSi NigSi Nisi Nish, Si ~
Ni3Siz2 NisSi; 2 ]
@
Fig. 1. Ni-Si-O ternary phase diagram. = = . ' " .
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Fig. 2. Sheet resistance of (a) nickel silicide and (b) nickel
silicide with Co interlayer after annealing at
650°C. Silica top layer is applied to some samples.

3.&43 4 o3

Fig. 201+ €48 2= & 12 dejrte| =9
WA BXE Jepd) (@)l ZLE F7Ho]
e U derbe|s, 2832 (el ZLE 7
o] gl YA djrlel=g Zhzk e, A7t
ARare] 5o wet FEIAD (@F 53 &
A50] A7} FEEro] S W A Ftole
Rak glo] Exjg] g woll vlE) & Fo8 WA
o] A3t wjeba] Aelg) gieto] YA dejilol=
o] & Aol AFFS Frhs A & F Ak (b)
o] Yehd IgE F7iete] lE YAdgre|re] &
T w2 WA BEEXE 650°Co| Aol = dA st}
wEhA, IUE 7k Ax) FA 4 fAE AP
dEEto] e YA Agalelze] F PP A
#A F}. ol IUE AgjAlo|=rt YA AAlol=R
o dFo =z o ekgst Aol 7|18k, 1R40A F7t



Uz AeAtel =) ey el H

100 | -

Intensity [arb. units]

0 500

1000 1500 2000 2500 3000
Etch Time [second]

(@)

100

Intensity [ arb. units]
2
=]

1500 2000 2500 3000

1000
Etch Time [second]
)

0 500

Fig. 3. XPS depth profile of (a) nickel silicide and (b)
nickel silicide with Co interlayer after annealing
at 650°C with silica top layer.
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Fig. 4. Evolution of film resistance comparing the Ni-Si
and Co-Si systems. The anneals of Co and Ni
were performed at 3°C/s in pufified He.
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