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Abstract Amorphous Si and Co/Ti bilayers were sequentially evaporated onto 5~ 10nm thick SiO, and rapidly ther-
mal-annealed(RTA) to form Co-polycide electrodes. Then, MOS capacitors were fabricated by doping poly-Si using
SADS method. The C-V and leakage- current characteristics of the capacitors depending upon the RTA conditions
were measured to study the effects of thermal stability of CoSi, and dopant redistribution on electrical properties of Co
- polycide gates. Capacitors RT Aed at 700°C for 60~ 80 sec., showed excellent C-V and leakage-current characteris-

tics due to degenate doping of poly-Si layers. But for longer time or at higher temperature, their electrical properties

were degraeded due to CoSi, decomposition and subsequent Co diffusion. When making Co- polycide gate electrodes by
SADS, not only degenerate doping of poly-Si layer, but also suppression of have been shown to be very critical.
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Fig. 1. Flow chart of experimental procedures.
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Fig. 2. Changes of sheet resistance as a function of RTA time.
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Fig. 3. AES depth profiles in nMOS capacitors. (a) before drive-in anneal, and (b) after drive-in anneal at 7007 for 160 sec.
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Fig. 4. High-frequency C-V characteristics of nMOS capacitors. (a) 700C drive-in anneal, and (b) 900C drive-in anneal.

Drive-in anneal at 900°C

Drive-in anneal at 700°C |

Flatband Voltage (V., (V))

1

10 20

P 1 1 \ It t L

30 40 S50 60 70 80 90 100

Time (sec)

Fig. 5. Changes of flatband voltage as a function of drive-in an-
neal temperature and time (nMOS capacitor).
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neal temperature and time (nMOS capacitor).

ZA o) w3k, v AA Sis A3 ¢ B Atshet A
= (penetration) 7} A=, 10022] AX|7F D3]
28] j= Yz o] B o]o] A} tFo 8 IFEAL 0|2
QA M= Abshute] HHEAo] A}=E|lE o2 A7
o}, g3, prAlelE/Ak3beh/n-Si MOS HFAEje} K-
(=) Ashe A9 Atspet/71% Si AlelA Ayt 3
(deplete) E o] inversiono] Lofidt}. ojuf, c}AA Si/Ak
gt Ao EFET FE(~10%cm ) V8] dod
A3t7} 5 (deplete) T+ o] A9 AHHpeke o 2t
ofzlth, 27 404 -10 V72| F7}stedx .0l ¥}
o c}AA Si/arEtete] A ME Ffo] dojuhA
< oujgig. 26 700°C 10027 dxelA] 2
A geko] ¢ 38 Frlslded, ol 4kshe/7)
il A7} Q7 A YAk At &4 (accumulate) H R
oju)gte}. high-frequency C-V&AellA A3t7} A
H7le oigich. web Abshe e 2 353 Bo|2o]
gtell ols) AlY ZFo B o]Fe AslE 2] dofnd At
2 &35}

900 C oAl AxF ¢ (¥ 4- (b)), G g A)7to]

o £

2 o 1

K5
j5)
o}
AR

ooz o w2

2ot o



Aedd - FEA - A 2 E Zejaole Aol HrH S A4 #F A7 1121
T T T v T T T T — T T
1.0 ‘mmnmﬂkmnm%b Drive-in anneal at 700 1ol Drive-in anneal at 900 |
W 3 --a— 60sec -—o-— 20sec
o8| z,)% {‘ _ o BOsecC 4 o8l —o— 60sec i
l 1 —a- 100sec T e—a— 140seC
061 5 i o 160sec 1 06l i
U Lo G [y,
S 0Py, b 103 oal mm ]
| N
§
o2t S i R
%‘g}z ,
AN
oo}
) o T s 2 s 2 r
Voltage (V) Voltage(V)
(a) (b)

Fig. 7. High- frequency C-V characteristics of pMOS capacitors. (a) 700°C drive-in anneal, and (b) 900°C drive-in anneal.
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