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Abstract We fabricated nickel silicide layers on whole non-patterned wafers from p-Si(100)/SiO2(200 nm)/poly-
Si(70 nm)/Ni(40 rim) structure by 40 sec rapid thermal annealing of 500~900°C. The sheet resistance, cross-
sectional microstructure, surface roughness, and phase analysis were investigated by a four point probe, a field
emission scanning electron microscope, a scanning probe microscope, and an X-ray diffractometer, respectively.
Sheet resistance was as small as 7 {/sq. even at the elevated temperature of 900°C. The silicide thickness and
surface roughness increased as silicidation temperature increased. We confirmed the nickel silicides from thin
nickel/poly-silicon structures would be a mixture of NiSi and NiSi; even at the NiSi, stable temperature region.

Keywords nickel mono silicide, gate silicide, silicides, salicide, gate oxide.
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Fig. 1. Schematic illustration of MOSFET.

Aol 2 EAATF7} ok Bol Bgsith

Agrol=e o) wiwA) Wi AN Al e &
& WS HdeE5ae] B UAE oAt eud
Ho] 753l ER 5 (s AL AAFS 74 Nisi, 2P
CoSi,"*!9 & o]g9] Egtizjalo]=!9 o] sasio] 7
A e 2x9 Az 34559 FA ¥E 5ol
& 427 A Foltt

ot B AFME 200 0me] FAg e bR
Si(100) 71#iol 70 nm FA ZeldeEE A 4
33 2 Aol 40nm FA Nig I&3712 A
I AFelA A B Y-S AMEshe AKEAE
(rapid thermal annealer, RTA)E 500~900°C¢] 251
oAA 4027t G2 Aty AA UR/EZHPEE
EE7F daato] =8} slex]e] of il o] HHX
ARATE, FARE, AW vdT2E delstd
71 AlelEZ e AEjrtel=sl gl riedE El

3HA T

Wi

2 o
o o N d @

o M

2. A8 HY

LPCVD(low pressure CVD)E Ah&-ste] Eejda|dEe
200 nm E4H RS A3 p-Si(100) 71 A™-el 70 nm
FAZ Ausin. MixFAez 259 AE e F
Aol At FHjEa ARAPEHE AA 70nme] F
A7t s A HASE A8

Folo} zpAAkgldte] FAH7] Hel| HeF/BAtse/
2248 E 729 40nm FA) UREES SFH7]
2 ZAsto] HEHOT Fig. 23 7ol p-Si(100)/Si0,
(200 nm)/poly-silicon(70 nm)/Ni(40 nm) &2 A|HES
FHlE A

A48 NBL 107torrd) AFANM 739 T2 B
Z2 F4% RTAE 838t 4027 2xF 500, 600,
650, 700, 750, 800, 850, 900°CS] 87}A| ZANA
2l Arlol=sls FEIHTE RTAE AREE EA
YE 255 10X, AN 4028 NS 35 2
W FEZ} 100°C~150°C AL dojon Ay3 &&
7 Wedzbed 1027 2RE AT

X7 Bd RS ARARTIE ARGSte] EAT

W - AgRr - AEE

40 nm Ni
70 nm Poly Si NiSi,
200 m S0, | W= | 560 sio,
LN
P-Si(100) RTA P-Si(100)

Fig. 2. A Sample structure of (a) p-Si(100)/SiO(200 nm)/poly-
Si(70 nm)/Ni(40 nm), and (b) p-8i(100)/Si0(200 nm)/NiSi.
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Fig. 3. Sheet resistance with silicidation temperatures.
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Fig. 4. FE-SEM images with silicidation temperature of (a) 500°C, (b) 600°C, (c) 700°C and (d) 900°C.
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Fig. 5. Surface roughness topology images with silicidation temperatures.

NiSi
1000 )
(a) WT‘ skl y i ,.‘ A
5 500 T
< 800} I NiSi,
. 1 )
%‘ (o) ’%‘WW ’! ek el it apaitarter i
8 700 T
= 600}
(). ‘ ’
900 T
400 i 1 n 1 1 1 .
20 30 40 50 60 70

2 Theta degree

Fig. 6. XRD intensity with annealing temperature at (a) 500°C,
(b) 700°C and (c) 900°C.
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