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101 PROVIDE A SEMICONDUCTOR
SUBSTRATE

102 DEPOSIT A MIXTURE THIN FILM ON
THE SEMICONDUCTOR SUBSTRATE
THROUGH A PVD METHOD BY USING A
MIXTURE OF A METAL AND A
SEMICONDUCTOR DOPED WITH
IMPURITIES AS A TARGET MATERIAL
103 REMOVE THE MIXTURE THIN FILM BY
A WET PROCESS

104 PERFORM ANNEALING ON THE
SEMICONDUCTOR SUBSTRATE WITH
DEPOSITION AND REMOVAL OF THE
MIXTURE THIN FILM TO FORM A METAL
SILICIDE THIN FILM AND AN ULTRA
SHALLOW JUNCTION

AA START

BB END

(57) Abstract: Provided are a method for manufacturing a metal silicide thin film and an ultra shallow junction, and a semiconduct-
or device. A mixture thin film is deposited on a semiconductor substrate through a physical vapor deposition (PVD) method by us-
ing a mixture of a metal and a semiconductor doped with impurities as a target material, the mixture thin film is removed by a wet
process, and annealing is performed to form a metal silicide thin film and an ultra shallow junction. Because the mixture thin film is
deposited by using the mixture of a metal and a semiconductor doped with impurities as the target material, and the mixture thin film
is removed by the wet process before heating and annealing, so that a self-limiting ultra-thin uniform metal silicide thin film and an
ultra shallow junction can be synchronously formed in a process of manufacturing a semiconductor field effect transistor. The
present invention can be applied in field effect transistors with technology nodes of 14 nanometers, 11 nanometers, and below.
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FOPL OWAREM LA BMSUAFTHAIERSFAT LS AGAE. F
FRBEERTAA PRELM (B) . AT (BF,) . 48 (Indium) ¥
IE—FF RFEET RS REY; RH NBELELEEE (P) . A (As) F84E
—FP R EEE LA R,

il

,\

oAt o BAe ¥ ARG R A, 12 PVD ¥ T AELS
%ﬁ&ﬁa&,ﬁ%xﬁ%ioEﬁﬁﬁ%%ﬁﬁzé,ééﬁ%%¥%%
BREMEBTELEINFFHRARY, EFFHRATRFHRALXGETIH
X, 4@ 2C #5204 Fi=. EARMGL, REMFEE 203 P94 B2 FF
PRAT R BT A B FEAL A, B BT IR T8 IR 203 89 F R B L LR a4
B . BB S ¥ FHATRZ AR T . BT RE S FFRAR



10

15

20

25

WO 2014/089783 PCT/CN2012/086456
Z 8 8 el A B FARAT R P TR, RSB T X 204,

FIE 103, BiEEHRRAYERE, wB 2D Fir. AATES, TLRA
T HLEY IR R 2 AR R £ R ARAT R AT R A0 R AR, AR B,

I 104, AT T RAMFER B X RO F FHRADRETRK, F
BB AR T A AR K 2k, 4o B 2B BT R, 205 F= 207 A R KRB LB
FEACAHBAR X, 206 A= 208 A BRM KB ZAY KK, BFHILT, 206
Fo 208 49 R T R Fo ¥ FARATRZ AT R PN 4, mc B 205207
Fo A X 206/208 X 18] 7 s BRAFEAR . {22, H R 49 206 A= 208 &9 4+
R R B E (bedeit T 1.5 AR ), 4 B ALY Fo F FARAT R ]
e B AR

AT, Tl R FH ik #IB K (RTP) #H47iR K, £ AR
PR E I R EATIR K, BT LR FAGRKALEM, EMATRIKEE
BT R e Bty fa kB iR 4, 122 BRI E G, sbib, EFFK
Ak LR AR IRA M TG IR $9AT RGBT AL 0 £ 300C 18], ARIETRE 45
FEACH 69T BB Ao e R AR SRE G AR, 1B KB ETIE 300 £
800C1a, AF I 102 F, & FfFFREREZROFFHATRT K, B &
&R, R BT SR GF TR, ERKIT, 224w
FFRATRY K, HARRERLE. §TE&BANYGTRERE IR E AR
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FEAC ) Fo R T, 7T A BRI B R A F AR R T R SHE
122, 4RGEATEE, NEHAR PN 4, mie R R E, ATV
oM e Bkt LA, ABRRXEFRE LB TEY,
T R X E ST VA PN 4, A 2B F FiR4,

RA L& S RGT s ) 2R A & B s A My BT VA 5L A T ARk 46



10

15

20

25

WO 2014/089783 PCT/CN2012/086456

SR B R R, BB TS A 3 E 12 ok, BIRESH 1
2 15 k8], AAREVGRBIBRR PEEABIRESY I FTFHER
2x10% £ 2x10°A4 B F, WML KELH T E 25 9K,

s, A —RERE, BT R A MR e KR KFE K, TV AT B
BE TN RE B R, 1R B RARE AL, LI, AR L
TE MR M A BRBOR BT A TR, W, SRR AAt & R 6 s A
(defect) BFEA X, A RLE B EF 26 FFR MGG AT AFMEL
eFh, ARFAAL S, DR A RORAM K, sk 2 Bk A AL IR AR A BE ),
AFSFiX —4F 8, RO A0 A ATIR K T VAR & A AR,

o, EREENE, ATROVER T AL EBFFFHRSRRA,
Fivh, FE#EATHOR A #GR KB, BRI R B0 IR E i E B S AR
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