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A method for fabricating p-type field effect transistor (FET) includes the steps of first providing a
substrate, forming a pad layer on the substrate, forming a well in the substrate, performing an ion implantation
process to implant germanium ions into the substrate to form a channel region, and then conducting an anneal
process to divide the channel region into a top portion and a bottom portion. After removing the pad layer,
a gate structure is formed on the substrate and a lightly doped drain (LDD) is formed adjacent to two sides
of the gate structure.
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A method for fabricating p-type field effect transistor (FET) includes the
steps of first providing a substrate, forming a pad layer on the substrate,
forming a well in the substrate, performing an ion implantation process to
implant germanium ions into the substrate to form a channel region, and
then conducting an anneal process to divide the channel region into a top
portion and a bottom portion. After removing the pad layer, a gate
structure is formed on the substrate and a lightly doped drain (LDD) is

formed adjacent to two sides of the gate structure.
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METHOD FOR FABRICATING P-TYPE FIELD EFFECT TRANSISTOR
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[0018] ZRIRANFAE T/~ > #AT —ah 21 AR L Pk o6 B & 14300 7 B5
ERI2BUGEEE20RE - AL AEHRAIT > FHACLRRHEE 14890 2] 2
F2 85 (4 A1 1 40 %% 2 & %8 B2 (diluted hydrofluoric acid, dHF)%KZ: PR &
JEC 12 T B £ B 8 14 > Al | [E] ey 5 PR AL I 1 2R T B R B B R i) -
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firsO B DL R R Rl B e 2 &= /B E B/ & (high-k lasn) B EE
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HEFBBOREY KR —EBY LY (B RN - AEAREHAI+ > fIEE T
340] Ry B — (A 82 1 B0 & AU M BE 1 > B 40 o] < 80 B & — ff A /B2 - DL
Ke— EMRIEE T o Hoot ff fir B B2 1 B X [ BE 7 0] & & M (5] 2 F B A
HW&HaEE sy ~ fUbW ~ SR LR ER (B AT i Ay
BEAH © BEI2 RE RS 32 DL R R A R A R 3 36 ] R B T B R BB W G Y B &
R0 B & A FE2E - B0 DUAE i 31 215 PRI 55 30 8 7S By DS 2 7
R Bx 32 DL R J A/ TRt [ S 36 FE L & PHIERE o

[0021] #$#3FeJP Bk — # il R e 2112 (1 2 38301 78 35 R il 45 1 26 F P
A — e R 7 B 4000 B il eh 2 12 1k 38 k- R 1T — A (L B
2 > 140 F] B (b B 4 4 57 2 (chemical mechanical polishing, CMP)Z: [&
0 5y J& FE 9 88 Jg 40 LA R BT 43 # il F) &k 24 1E g 380 = BE H iH & W Y M
TP A% BB B AR A R 30 - (E R AR AR E 30 F R B B BB 40k
R E P

[0022] 4055 6[E AT rm » B8R T — 5 8 [ 15 B 1R SR 1Re /A 4 & 1 26
IR Ry B AR o BOIKER > AT ST — BRI 2 d2 ek 2 SR eh 2 2
2 > $I4A A % 7K (ammonium hydroxide, NH,OH) = & & {E /U B 5%
(Tetramethylammonium Hydroxide, TMAH) <5 & 2 75 /iR 2 25 B R 4 45 1
2607 5 [ A7 R e 30 £ R tS 7 BB &g 28 0 LAY & ] /1 BB J 40T P B U]
fi& (B R 7)) -
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BRI MGG 26 - IAERAIAN HRE MEE R EE R EE
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B Fla0 3 H R AL $5 (hafnium oxide » HfO,) ~ 8§35 E (L&Y
(hafnium silicon oxide, HfSiO4) ~ B % $5 2. & (&5 % (hafnium silicon
oxynitride, HfSiON) - % {E #7 (aluminum oxide, Al,03) - & 1t #4
(lanthanum oxide, La,03) ~ & {E 2 (tantalum oxide, Ta,0s) -~ & k2
(yttrium oxide, Y,03)~ & (b #E (zirconium oxide, ZrO,) -~ £k % $8( strontium
titanate oxide, SrTiO;) - B g % & (£ & ¥ (zirconium silicon oxide,
ZrSi0.) ~ #£ 0% $5 (hafnium zirconium oxide, HfZrO,) ~ $2#) $H |
(strontium bismuth tantalate, SrBi,Ta,0q, SBT) ~ % £k & £ (lead zirconate

titanate, PbZr,Ti;.,O3;, PZT) - %k & $3 #& (barium strontium titanate,

Ba,Sr.,TiOs, BST) + B¢ - 48 & B 4 bk 2 BE 48 -

[0025] Thef B B g 469 (F A DLER BB P 1 2 /8 e i 2 Dy bR 8 (i G
i# > N2 & & # (NMOS) B PRI &8 & 85 (PMOS) © 35 & & e By NAI & &
BS DIt E 46 B D B 3.9 T RFF(eV)~4.3 eVHI /B
okt - WEn b ek (TiAD ~ $a{b#h (ZrAD ~ $2{b 85 (WAD ~ $1{b$H (TaAl)
o (b 85 (HIADECTIAIC (B fbiksn)FE > BALIL AR ¢ S5 & &ie A PR
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TR B EEEACT A HBE4.8 eV~5.2 VIS BHE -
#1180 {E 8k (TiN) ~ %0 {E $B (TaN) BT (b 38 (TaC) 5 » {HLF LU B R © T
B 5 B B 465U IH 1 5 B 8 48 2 R 07 B0 & 53 — L1 8 ([B SR o) » Lo
UFL i J £ 481 T 6 8K (Ti) ~ (B 4K (TIN) ~ $5.(Ta) ~ 401 22 (TaN) 25 bf
Ko (S IE 4 B B 485 T 2 & §1(Cu) ~ 38.(AD) - 36 (W)~ 3K 354 & (TiAD) -

it §5 5 {£9) (cobalt tungsten phosphide > CoWP)<¢ {5 8 [ A7 # B4l £

[0026] R4 2 6MHE ~ FoMHE & FR A% — & fl 2 PRI
Emfe LERRER - WF6EFTR  PRSHNEREIECRE —HME
JB ) A FT 1R G B B AR S5 R 265 I AR TR 12 F ~ — 1B [& 2055 7t ] i 45 1
261F T T HYEL R 12 ~ — BE 12 R Ak 3 255 7 [/ il 465 9 26 1 RV B B JER 12
S DA R T A /3% i 1 38 3 655 17 ] B -~ 34 W [ By BRI 1214 -
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FERE o P40 F PR 22AT $E OB RS A R 09XI0TVEE T /I A S E
LAX10™* B T /77 15 22 57 B (R 4T 1L.OX 10 B F-/37. 7 22 53 » 1 1 30 2449 8%
T 1 R R A Y 0.9x 10" B T-/37 5 2 93 B LI 10" Pl T /37 15 28 97 0 B
FELY1.0x 10" B T/37 5 2497 o A b B 2200 5 & thi (RS 7 T 1 &
QAHTEERE o PIA0 A B HE BB HE B AT B 2200 BT A B 24T I &

FEMNI3E B NTRER EL 1518 - HARRPRIE -
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