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A highly reliable semiconductor device and a method for manufacturing the semiconductor device are
provided. The semiconductor device is manufactured with a high yield to achieve high productivity. In the
manufacture of a semiconductor device including a transistor in which a gate electrode layer, a gate insulating
film, and an oxide semiconductor film are sequentially stacked and a source electrode layer and a drain
electrode layer are provided in contact with the oxide semiconductor film, the source electrode layer and
the drain electrode layer are formed through an etching step and then a step for removing impurities which
are generated by the etching step and exist on a surface of the oxide semiconductor film and in the vicinity

thereof is performed.
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A highly reliable semiconductor device and a method for manufacturing the
semiconductor device are provided. The semiconductor device is manufactured with a
high yield to achieve high productivity. In the manufacture of a semiconductor device
including a transistor in which a gate electrode layer, a gate insulating film, and an

oxide semiconductor film are sequentially stacked and a source electrode layer and a

-drain electrode layer are provided in contact with the oxide semiconductor film, the

source electrode layer and the drain electrode layer are formed through an etching step
and then a step for removing impurities which are generated by the etching step and
exist on a surface of the oxide semiconductor film and in the vicinity thereof is

performed.
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(Pt) ~ 8 (A1) ~# (Cu) ~ 4R (Ag) F&B > H5 &
RESBAAUCDPIPH —BERIBERE X -

EAER AT P B 6AFI 6BAT R BHEERAFET
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B 541 B RMENERESEBEREERFSE LDEFEHEEFE
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B4t BB —FEBE 4030 - FEHBFE 541 B ZEE
@ 4031 RE_BEE 543 AAILNEAEBEEES 7 F (1
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DEBEHREEBEKIXHATEY  RUEBRKETEY - RE B X
EHW4EY HWEEBHBFE MBEAOEBDIOBRENLNLELERKRBY
ERYUKEMTEDSE -

k4 BN ESRBEFSZRABESTMESE > FMUBED
EXEARREREDEBNAREER REEBRRENZE
FRHERETHBERK -

mEfrat > FHERERE SN | REKEHN 2 R
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BEECERNES EEHRB 672 MELBE 640 # H &7
@ HEHME—EEBEEIELE 656 0 A RGP —
W B 656 WMBEEBAMBRERG 659> B &8
656 IR A R UK FE B9 53 — B B E BRI OL B OB H B % WS
g 671 o
TR O EARVSHWBRET STEERA&LY S
HBEMNESE-HETR BEASAWSESBEENES
BOBRETRBO0S" EEH 8A > BEHE 640 AW S B
656 TLIEABEM AR | REHAR 2 iAWESLE 2
FREAYS SEENESE - EATHEH R0 oS 6
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REE SR | TR E S 410 FAEN SR E RS
F R E ST

B 8B ERAMATERABEhMNE - BE 602 MW &
o640 MU EE > HPEHABBREXBEOER 601 ( TFT
EiK) FREERAEBRAUSOLE B8 602 A E & M8
640 - FEHTE B 602 MBEEHE 640 LE AE S B 608
% AR 613 -

AT 640 LR EEBEM 631 BHERE 633
MR BB 634 XE B 602 B E T EE &
633 L - A KB M 602 AHMTHB ERRRE
BB &M 633 LEE B 64la- 641b 13 B M E &
B 634 FEOEEE 642 ¥ R (R B R B 633 — Bl 4K K B
BAEE L HBE 606a- - L HWMM 606b RE =4 H
B 606¢c -

BB 641b By REBMH @RI 634 h g §EJ§ 643
T WEAEMBE 642 B WEE 641a HBEE 645
EEl - BEE 645 RE AW 640 WM EE G F EE &
W OH T R 602 B1UE S 640 & E B -

M BIRM — T pin MNE B XS AR
H—fHBE 606a WASE p HEBHNLBBE - AMK
- HBE 606b MBI L BME (1 WP EW
B) - AFESE-9LHEE 606c HEE n WEENM L Y
e R -

FE—4BEE 606a 2 p B4 EEE r -MAdLlBEES
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By p BB ELTENFEVERLR  FHLABREY
RPHE 13 KB BEETE (G 8 (B) ) WP EEH
HRABHEBER CVD X ERE—FTEHHBHE 606a- (FH
BN R TLUE AWK (SiHy) - B4 - 7 LS
Fi SiH¢ - SiH;Cl, ~ SiHCIl; ~ SiCls~ SiFs & - 2 4 » # 7
LERMTAE  ERERTFTEEHELRNESYES
B O HABEHRERBEFEAERERETRSIAINZESED

) - -BREHNREERHEFEAEZSAREETLEZRET
MBEREHRBETEER HEHEBELAT  EFEBERIELZY
R AF% > L #EMA LPCVD &% » Ki4& E & 5 B 8 =
FEF - BMENEFE -~ FTEHEHE 6066 WEFERES 10nm [
EH 50nm LA TF -

B EHBEKE 606b F I AL HBE (KAH 4 HHE
D) - MAa B FEREYERER BTERE Z$ E 8K
606b FFHEH CVD s F HPEHBH B RBEBRE K F*E S

@ YE - -FRESEEBMHRE  TLHUER®HLHL (SiHs) - ®
% > W DL A Si2He » SiH,Cl, ~ SiHCIl3 ~ SiCly B SiF,
% - th W LLFEH LPCVD % » RMHEEE  BHESER
EZ4HEBE 606b- REMNEBHE_PHBE 606b WE
ERES 200nm L £ H 1000nm A TF -

BEZ4+HEME 606c 2 n WL HPE  rMILLBEES
BTP n PN RETRERNEEYVELR SEHAEEBEREH
XHPHE 15 KO EETE (Flw: B (P) ) WML EBEM
HREBHEDAER CVD EERE=ZFLEMBE 606c- fEB %
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MmOl TLUEABE (SiH - RE - 0T L
B Si,Hg¢ - SiH,Cl, ~ SiHCl; ~ SiCly 8 SiFs & - B4 » {1
TUBERANTAHE EVRTBERETENER DB
B B AMKE R T ARG EE TR AT SFE S D
B BENREE AR THAESI ARE TR L% E T
MBS R ERETRER - EEBRT  GFEURERD
B 5 W W LG R LPCVD ¥ - BAT A B W %W M
% BENEBES P HEM 606c HEERES 20nm L
EFH 200nm LT -

BA B — 4 M 606a- % - £ WEM 606b L&
B HMME 606c BALTE AR LBBE K - W&
B % & 4 W B % % & 4 B B ( Semi Amorphous
Semiconductor » SAS) J¥ B -

B MR KBRS RN E RGBS EERE T W
BBk KLY p A NWME - MK EEEFEEKE
B oopin WXE _BHAEEFNBMN - BEREEEE
— A 602 MW RE pin WA E B K KR 601 1 E &
M KB BB EEROO T - kA KEEEEWEE
R EREO LB — RO L ERE — B KR T E
%o Rk EEBRESEREEEAMNSER - 5
Mo BTUE ML B - MOREREEERE -

EHEABEHHLRBRM B EABE % - B CVD
B . SOG B - B - BWEE  WBRE - BEWHE (K
BE%E)  HME (HBOR  BEOMZS) % %L
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Bl EEIR 631 BREBEIE 633 BREB&EIEK 634 -

FREZKE 631 AIUERHEREBEMH » BWEL
WE - S22V E St SaLEEFEFERLYREER
R -V E - ZEALVE - FLEEB - - ZELEBEAR
tmEEENERXSE -

EAEH AN DT FREEEK 631 f HEKEK - &
Mg 631 U FEBHBHNEKELE CVDER K -

® HEELULYFTEREBRLERRBRER 631 REM & 1 &£ K
EEmEBHMRR (HEXRR) » IFAEFE& KTEFEFEER
A EBFZERBENBR -

At sEEAFRER mMHLEERE S RS
LEBEHEHBESABYNRERINGS - K2 FHEEAIEL
WeEEBEE LHHLERACWITERBERKE LY P E
BN EITEBRMBEOSE -

FREBBRE 633634 KERRHAAERALEXT

@ VYOoONFEHALABEENERK  FESEMRE@KE 633
634 PlAI AL EHREBETRKR  ABEEEE  FUERTE
i REBKIUBEAHEESEAWAENEREERY H -
BRTLERERBRERMBZH  WATUERENEEBETH
(low-k M #® ) - WEKEBE - PSC ( B ¥ % ¥ )
BPSG(HiBWHEE) ENEBXRERF -

FEHRBRAAHBNE ZHE 602 B9 622 # LLFE N
BREABEMNER 4 EHLNRABENSEFTAE > 7 L
EHELEEFOLEHE -
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EBULEEEAIAXN 1 I AHWNELSB 410 HRANE B R
HEFERBRNELBE 640 FHEHACEN KT EN
AEBEWMINEYPREBEEEBRABEBRE 2% » #
TEBRELYSGEBRERTREANENCL SR & X R E $
WBEENWRE FREEEBEZREE JUOKESEHRE
AEBERE FHEX S _SAHNBEREHRE -

HRTUBLELEE AP ERERBREIREHE L ER
B R EPHIHEESE  HUEITLUEELE 640 WNE LY
PHBEBERETNSNERTENEERES 5x10%atoms/cm’
LT (8 &#ES 1x10"%atoms/cm?® L F )

Rt JURBERAEBEAIANE AL ERBER
EfRENEFNENESE 640 WA MBS WP B EE
B - SB4 ALEREHMUETEAESHLEBEE > &
kR UL E RS & E /L -

AERRAXNFMANEBR A ESTLULHEELMIERS
AT A EBR T EFEEMBESMERKE -

H e S
HUBARAEFTLHN ST EBRXBEEANRSEE 7
KE (BERERRE) FRETEE > o0 LHEHRBE
(BB EBRXREBRBZLE)  AHANRERENETSE - ¥
AR - BAUEGHR  BAUMEE THEFHR - THAE
B BOEARE THELERE  BEEB (B2 F 8 -
RERF))IREEBESF - A ZEICRHELEETHEE
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e MU EFRAFEHOFERFEFNEIMREE & O 2
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W o WS AU RE A L4 9105 LB AR 9101
B 55 M -

AL EE R Rl AR 9101 FA B RN - B4 E
By B E 9110 (T E MM 9100 9B IE - g I I 3% 12
5 9110 FTE MM AL 9109, WL EITHER T &1 B
. BAMUEEERRS 9103 FEAMNEEBESTSRE - K
S BA MR AERREE 0110 W REETH TS B ®
9110 B W EABKWETE 9107 WG H -

B 9B Fion B R 9100 A K MR B BEE - B
A 9100 LRI HERBEK —ROBERES - 5%
EHBE R BB EE AR R R R I AN B EBE -
TLEFER (RBREHNERE) REA (% RBE M
BB AR EERE L MS) HEAERE -

EEAR I ERHMAR 4 IO — RS EEE
AT LUK B A BE R B 9103 - 9107 - g 4 T LI B E W 4% R & 1
BT |
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O BEBAR IEERARADOE— @R D E
MR LR R R HS 9203 b T A B E TS MM
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B 10A 1 10B BHREWETHBOFTHALSE - B 10A

ST B R R E - FRE S A S SR 9630« E o7 MW
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REHE TS ESE -
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FE R AR MR B HEM U mBI B 9036 Ll E T
WEERESBRESNEE - TRMAE R T L B8 8 L4
O DL P B MG R R E R B 2R 5 R B 0E B 69 R
% K0 M E K E

B4k o B 10A R M R ED 9631b Ky B T E RS2 B R 5
9631a MEREMMANAF > BEFERAL - — 5 8
RYTUES -~ SWRTFA REFRELTLFRA -
Bl - Bl A LI R E R — AEWETL S — 5 E
EREENETOERER -

B 10B A EHIKEE o B TR E G E 4R
9630 - K B fe B 9633 ~ I A E % A E B 9634 - FE
9635 L &% DCDC #& #1 28 9636 - b4 » ZFE 10B & » (B
S BB EY 9634 M —EH FRMAEEE 9635 Al
DCDC ## #1 2% 9636 W &5 1% -

B Ak o AR K TR A M AT AT B o B MR R T LU A
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t W Bk B B G B IF 60 T 5 M 69 7 IR AR B
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etk EREBAEEHER HFX 2 IERE 3.9x
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1 REE—-FTHAES FE_ZEXAEHF - F=%
 FRETEZ A E

B A ICP ( Inductively Coupled Plasma:&E E #H & 8 & )

B % BB -
(& 1]
ice |RE | BH| cL BCl SF, 0, S|
(W) (VV) (Pa) | (sccm) | (scem) | (secem) | (seem) |(sec)
F—eZHEEE | 2000 | 200 | 2.0 900 100
B BZIEEA | 2000 | 1000 | 2.5 540 540 - 180
BB | 0 | 1500 | 2.0 150 750 -
EIYERZIE | 2000 | 1000 | 2.5 380 700 -
5 4 12 BOEHEESE e > o5 &~ HE L&A B

EHE (ref) g A | EHA SHBEEEWER - b L
B G % w e W B0 MR 4F 0 B I RU R R A M
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MHEAE A EKAX DAAREAMNEABENRE T RETR

By o

B HHEERX ABNESEFTEETHNA - WE 4A FF

~ ERER 400 FHBERLFREEEREERE K

@ 0nmEAMABKRM 1S0im HARFJLCHER - Rk > FHB
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