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Silicide thickness versus the first anneal-

ing time

5 I REAL R O FEAR LR, % LA A
W 8 (R e (1) A BRI LR AR, kD T B 2k
B (2) Ge MITEN, A Si AE &tk TEALA T 5L
25 5y, )i ek 1 A ] ) A 25 1 A

(). WERAESE 20 RT P Z iR NIE B Si, fH 74 18
DX ) S AN T ) 417 15, SR 35 ol e 2 T 1 7 A

P 2 45 7 )2 i BELR 5 — YR KO T f1 5%
A M AT L Y, 38 K A — AN B, X
AN BRI, )2 i P AR,

~% 600

0 40t e 625

% 35F :\\ —+— 650

§ ok . e GO

E 5r \- e . -

i 201 L~ -~ ——

m 1 1 L AL L L Il
B75 10 15 20 25 30 35 40

P2 GBI o — UG KR TR DG &R
Fig. 2 Sheetl resistance of silicide versus the

first annealing time

P 3 25 th 1 T2 P S A T M) S R ) O
. BB, 2l 5 T UGR KA, i = RELAE
A LEAT 224 B, RE Ge TR fife T
25, TEACA I 2 R BELSS T i JREFR J5E JEE AN BBk,

60
—+— 15nm Ti on 75nm SOI
o 501 —=—25nm Ti on 75nm SO1
0 sf '
€ 30
5 solcmyear
1. Go 35ke ¥ 4210 cra ™
Eo g 2 AL 30keV 5x10%em2 W7
k _KTA] 670TC 5
10 RTAZE70C 108 I
0 L 'S L s
N implanting RTA1 SE RTA2

Bl 3 AN T B EE, Sk Ab 0 R 5 i B 300 S22 o BEL
Fig.3 Sheet resistance of silicide with different

Ti thickness at different stage

K 4.4 5 404 T REAR IR ) AN R B B
TE BF2 7 As FE SR 2 HURH.

—e— RTA1 575C Imin
--+--- RTA1 600°C 30s
e RTAL 625 18s
--¥- RTA1650C 10s
+- RTA1 670°C 5

=

Fiup Q-0
8 & 8

BFyimplant  RTAl _ 870C 10s

Pl 4 RlALIE AN [ B B, T3 BF2 A ah IR L B

Fig. 4  Sheet resistance of silicide at different

stage ( BF2 implanted sample)

—u»— RTA1575C Imin
60 ... RTA1600°C 308
a B —a— RTAI 625 18s
=} ok ~~v— RTAI 6507 10s
-~ .
= e+ RTAI670C S
'@ - .
H 2p | 250m Tion T0nm SO
= Ge 35knV 4x10"em 2
0 : 1 A
Asimplant RTA1 8707, 10s

P55 RECRHIE A IR B, 7 As B I 2 LB

Fig. 5  Sheet resistance of silicide at different

stage (As implanted sample)
Kl 6 43 thi T1E Ge MIANE Ge WAL )2 HE
BRI L. A A a] BLE Y, VE Ge TR S AL B TR
i SOT M EMEAL Y 2 LB RAR 2, TUANE Ge



41 iR 25

Ge RS ILEELS T EMHFST 447

IRE b 221 20 — UGR K, J7 LR AR B, [ 7 i
Ge FIANTE Ge M TEALY) 55 kAT I S 1 A 1R LE AL th
PRT LA, TE Ge I RETR BT T ) FE 1T, TANVE Ge

e, 5 i EL AR A
| T

8

ot As Ga35kaV 4x10Mcm2
e BF Ca 35kaV 4x10%cm?

I /(Q-0")
]

" z B J

As/BFyimplant  RTA1 RTA2
Bl 6 ik Ge MR Ge MY REMLH ML AL BiL

Fig. 6  Sheet resistance of silicide with and

without Ge implantation

E

(b)

7 G S REHIE S (a) A Ge: (b) i Ge
Fig. 7 SEM micrograph of the silicide layer (a)

without Ge implantation; (b) with Ge implantation

75 0. 8um HEL CMOS/SOT M4 7 2% L%
O TSRS LR A O Bk, FRATTVOUE T 101 G ER
P, HEHE V5T, A REIS AT IR 377 4 (1) 2 T SR AN hy
45ps( WLIE 8) . ¥ 9 4 il T SOT #41RH Ge FildE S
AHEAR ) T2 LB B M 125 i 45 v 4 1) 2 32 e [1)

B FEL O R T (K AR AR . b B AT LA, SR Ge
REAL B AT, B3R 8 E 0  2 LR F I &k,
— et 50% A A

e

AAAAA AN ARAAANARANA RS
PRIV

e
s a

1
g

)
1

Py

Freq) TTLIME Pemmm mﬁg

s

Pl 8 5V LAFHLHESF 101 LR e
Fig. 8 Output waveform of ring oscillator at

S5V supply voltage

1.0 15 20 25 30 35 40 45 50 55
THREV

PO ERRIEIR I 0] 5 A B G R
Fig.9 Propagation delay time of 0. 8um SOI de-

vice as a function of supply voltage
A
4 L5

A AFEIR SOT CMOS FEARTH Ge THAE &
e T E AT THEA. Ge MIHEN, A Si JE &
b, Bk /N T REALY K B BRE k. SRS T iELY)

WG Gl FE B A B 25 B . Sz
FERH T AR R T SR, JF B As™ AITE
B* HIFE S LLTE Ge MIANE Ge HIRE ShEEAT T 20 HT.
KHIE Ge fiEALY) T2, Wk i 2 L2y 5. 20/
O. G TR, TRAGF T VERE R A [ 83 0F A %,
o, M TAER D 5V I, 0. 8um 101 Z0H ik HL
HEIR ) 45ps.

Boff b ERRE B oL T O S IR A A
TN DRI A SRS S 6 T R 2~ S8 0T 15 S



448

23 4

J3 TRENON T FERM AT 5T K 030 F

52 30k

[1]

[4]

Hsiao T C. Kistler N A, Woo ] CS. IEEE Electron Device
Lett, 1994, 15: 45

Yamaguchi Yasuo, et al. IEEE Trans Electron Devices, 1992,
ED-39: 1179

Mann R W. Clebenger I A. ] Electrochem Soc, 1994, 141:
1347

Xu Qiuxiu. el al. Chinese Journal of Semiconductors, 1994, 15

(5):261(in Chinese) [ BB, . 2 S0k 4H1, 1994, 15(35):
261]

M endicino M S, Seebauer E G. ] Electrochem Soc, 1995, 142:
28

Xu Qiuxia. Hu Chenming. IEEE Trans Electron Devices.
1998, ED-45: 2002

Hsiao T C,et al. IEEE Electron Device Lett, 1997, 18: 309
Liu Ping, et al. IEEE Trans Electron Devices, 1998, ED-45:
1280

Hsiao T C. et al. IEEE Trans Electron Devices, 1998, ED-45:
1092

Ge Pre-Amorphization Silicide Process for Fully-Depleted SOI CMOS Devices
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Abstract: A titanium technology using germanium implantation for fully-depleted SOI CM OS devices is deseribed. The amor—

phization of source /drain (S/D) generated by a germanium implantation greatly reduces the silicide formation energy and ef-

fectively controls the silicide depth. With the Ge pre-amorphization SALICIDE process, the sheet resistance of silicided SO1

layer is approximated 5. 2Q/0. And fully-depleted SOI CM OS devices are fabricated with good device characteristics.
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