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Fig.2 SEM photo of the strained Si channel pMOSFET

3 =RfEHME

3.1 3 SigiEHliE

TR A K R R B S IR E TR
(700C)H 4K 10nm Y Si 2% vh )2, R )5 K FHAK IR Si
HARP A K 100nm i LT-Si. A E K B4 K
BOREEHIE 0. Inm/s. BiEH & Ge 414+°M 0.2 1
500nm SiGe JZ24: K. LT-Si )2 5] A B & BB E 1
SiGe 11 1 3 B [ sF Bl 1k 2 A0 s 1) 2 1o 1) 4%
. ORUE L2 AE ST . e 4K 12nm 19 n

B Si J 5. 3nm BAAE Si. ASAE Si B AE b Ml 48 Ak 1
WIHEJZ . th T SiGe &5 Si B JE B A fi s 2% BC » DA i
fiff SiJZF= AL

3.2 #mHTZ

pPMOSFET [ il /f: >Rk A F5 fE ) CMOS T. 25, it
SRR KBRS0 S AR B 0 . Ge 2 5 AT
B, — BLE AV R S R o bERE . L R RER
FH 1100°C 2247 0 # BLAE AL IR BE . 53 41 B F 1 AE Si
JEAEAERL R Ty, A R L — B STPRAR £, b2
AN AR A S5 B AT SR H 800 ~850°C f A% iR
AL (LTO) T2, 45 B T &8 47 1 M 420 )2 ot = . [R) A
Mo, R T B IE Ge AN 7E 22 dh ik BOUR O TE A
S o R PR TGR T2 R T 44 O 1 RS Y 1R
JE FIVE ] 0GB . A SZ I v FH 960°C 155 (138 k&
.

4 MWXER

568 MBE A4 K J5 » T 77 8 5 85 CAFMD
M ORE R . H SR T Y 5 ORLRE B2 (RMS) /N T
1. 02nm. 4N &l 3 7 . 355 59 W B CTEMD il & 25 SR &
By, AR Si 2L 55 % /T 10°em 2.

B3 AFM il 45
Fig.3 AFM photos of the samples

Bl 4 FiEl 5 J& A8 Si FH IR SE A% A R B4R Si
pMOSFET [-V i i Fp ik #h 2 . B H AT LE L B
A% Si pMOSFET (1 I, 4k FLAR Si i 22730, ik
& H A BT X AR T A f5 TR0 AR A I X
X TR I E B Ak B (10 em ), Vo =
—-0.4V. K 6 fix.

M AR Lo = = 5 (W/L) 3y Co (V=

Vi) * T LR B AN S 5 G = AA‘I;S TR AR
gs

Si pMOSFET Fifk Si pMOSFET 1185 5 Ho . Mk

Pl bl PLAR Y 76 5858 ) vgs‘_ﬁilﬁamﬁ Si pMOS-

FET (4 S 2 — A5 %50 Ve =3V B, Bi7E Si

B4 BiAs Si pMOSFET -V iy i) 1 iy 26
Fig.4 I-V characteristics of the strained Si pMOSFET
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A Novel Strained Si Channel Heterojunction pMOSFET
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Abstract: A novel MBE-grown method using low-temperature (LT) Si technology is introduced into the fabrication of
strained Si channel heterojunction pMOSFETs. By sandwiching a low-temperature Si layer between Si buffer and SiGe layer,
the strain relaxation degree of the SiGe layer is increased. At the same time, the threading dislocations (TDs) are hold back
from propagating to the surface and result a TD density less than 10°cm™?. The LT-Si technology also reduces thickness of re-
laxed Si; -, Ge, epitaxy layer from several pm using UHVCVD to less than 400nm (x = 0. 2) , which will improve the heat dis-
sipation of devices. AFM tests of strained Si surface show RMS is less than 1. 02nm. The I-V measurements indicate that hole
mobility has an enhancement of 25% compared to similarly processed bulk Si pMOSFET.
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