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Abstract

We investigate the reaction stability of cobalt and nickel with side-wall materials of SiO, and Si;N,. We
deposited 15 nm-Co and 15 nm-Ni on Si0,(200 nm)/p-type Si(100) and Si;N,(70 nm)/p-type Si(100). The
samples were annealed at the temperatures of 700~1100°C for 40 seconds with a rapid thermal annealer.
The sheet resistance, shape, and composition of the residual materials were investigated with a 4-points probe,
a field emission scanning electron microscopy, and an AES depth profiling, respectively. Samples of annealed
above 1000°C showed the agglomeration of residual metals with maze shape and revealed extremely high
sheet resistance. The Auger depth profiling showed that the SiO, substrates had no residual metallic scums
after H,SO, cleaning while Si;N, substrates showed some metallic residuals. Therefore, the SiO, spacer may
be appropriate than Si;N, for newly proposed Co/Ni composite salicide process.
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Fig. 1. lllustration of the experimental process.
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Table 1. Sheet resistance of the metals on Co/Ni/SiO, and Co/Ni/Si;N, at a given silicidation temperature

As-depo. 700°C 800°C 900°C 1000°C 1100°C
SiO, 10.2 Q/sq. 19.4 Q/sq. - - - -
SizN, 10.6 Q/sq. 8.1 Q/sq. - - - -

Fig. 2. FE-SEM images of (a)~(e) Co/Ni/SiO, and (f)~(j) Co/Ni/Si;N, specimen. Each samples annealed by RTA with
temperatures of (a) - (f} 700°C, (b)- (g) 800°C, (c)- (h) 900°C, (d)- (i) 1000°C, and (e) - (j) 1100°C.
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Fig. 3. FE-SEM images of (a)~(c) Co/Ni/SiO, and (d)~(f) Co/Ni/Si;N, specimen cleaned by H,SO,-80°C 10 min. Each
samples annealed by RTA with temperature of (a)- (b) 700°C, (b)- (e) 900°C, and (c)- (f) 1100°C.
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Fig. 4. Auger depth profiling of (a), (c) CoNi/SiO, and (b), (d) CoNi/SisN, with RTA temperatures of (a)- (b) 700°C,

and (c) - (d) 1100°C.

a0 AR $A4e YR o Si0E sk
Z1Bo R 3 7399 tEA THF F Snm ¥
o7HA ZF e WSkt deS ¢ g Utk =
g\ gFolARE TR FO] FAatol °é°1‘/]' 2 7 nm
(sputtering rate =7 nm/min.) F-27HA] F40] do}
YEAL FAY % It oA SiNE SO,
ob= 2 s AA =y AF ol E ARE-§)
RNE A BHF Y J{H FEo] Hol &
Zke] BEjRd o] dojd el deS & F
AUtk

mEbA, EA Y] miAl AR Bt Sio,
o Yo A7k YREsR JFEEA] 23 Aoln
Llss! Sl3N4L RHEZRE ¢F 7 nm7HA] 2453 Wt
"‘} S FAFAEE AUMA S0 A &
o}2ls ] A= F2340] FRtEnd Q=
HE- A EFAZA]EE 3 2 o]A
SiO;E A&3h= Zo] FE BTl o &5

n?“_, o[o
o
g
P Ji?l

fr

=

32 Mo Ho
i,

4.4 B

Co/Ni B34 Ale| =& o] &3td CMOS AAE
Azsh= AEAtols FAHA SHEAY e ut
L8 #9137 93l Si0,, Si:N, Yol Co/Nig 7}

ZH 15nmE St @A =& WsAA A
1 gk}

PlTEE SR A9 RTA 257t 37HEss
e 3

Zd Tz Sio, 7 g 3ol &
33Tt AES depth profiling ¥4 2%} Si0, 71#<]

27L& WHE7EA dkg-3kA] Eetgl ot SiN, 71
2 % 7nm A= ¥Hg FabEo] dAgY. o
ZhA] A2 CoNi BEFHdE|Ale|zos o)A
AEEA SioyF o fE

ZAie] 2

B ATE IR 53727 @A
3. R01-2004-000-10028-0) X Lol ¢l Za x|

Ut ole] ZAEgUT.
En28

1. J. Prokop, C. E. Zybill, S. Veprek, Thin Solid Films,
359 (2000) 39.

2. The International Technology RoadMap for Semi-
conductor, Front End Process, SIA, 2003 Edition
(2003).

3. S. L. Hsia, T. Y. Tan, P. Smith, G. E. Seebauer,



94

94 9/A=FEHT

3] 38 (2005) 89-94

N W

oo

D. E. Batchelor, J. Electrochem. Soc., 146 (1999)
4240.

. J. B. Lasky, J. S. Nakos, O. J. Cain, P. J. Geiss,
IEEE Trans. Electron Devices, 38 (1991) 262.

. R. T. Tung, MRS Symp. Proc., 427 (1996) 481.

.M. L. A. Dass, D. B. Fraser, C. S. Wei, Appl.
Phys. Lett., 58 (1991) 1308.

. S. P. Murarka, J. Electrochem. Soc., 129 (1982) 293.

. B. A. Julies, D. Knoesen, R. Pretorius, D. Adams,

Thin Solids Films, 347 (1999) 201.

9. O. S. Song, S. H. Cheong, Y. S. Jung, J. Kor. Inst.
Met. & Mater., 43 (2005) 137.

10. S. B. Hemer, V. Krishnamoorthy, A. Naman, K.
S. Jones, H. J. Gossmann, R. T. Tung, Thin Solids
Films, 302 (1997) 127.

11. Y. S. Abn, O. S. Song, Kor. J. Mater. Res., 11
(2001) 71.



