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An object is to establish a processing technique in manufacture of a semiconductor device in which an
oxide semiconductor is used. A gate electrode is formed over a substrate, a gate insulating layer is formed
over the gate electrode, an oxide semiconductor layer is formed over the gate insulating layer, the oxide
semiconductor layer is processed by wet etching to form an island-shaped oxide semiconductor layer, a
conductive layer is formed to cover the island-shaped oxide semiconductor layer, the conductive layer is
processed by dry etching to form a source electrode, and a drain electrode and part of the island-shaped
oxide semiconductor layer is removed by dry etching to form a recessed portion in the island-shaped oxide

semiconductor layer.
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An object is to establish a processing technique in manufacture of a
semiconductor device in which an oxide semiconductor is used. A gate electrode is
~ formed over a substrate, a gate insulating layer is formed over the gate electrode, an -
oxide semiconductor layer is formed over the gate insulating layer, the oxide v
semiconductor layer is processed by wet etching to form an island-shaped oxide -
semiconductor layer, a conductive layer is formed to cover the island-shaped oxide
semiconductor layer, the conductive layer is processed by dry etching to form a source

electrode, and a drain electrode and part of the island-shaped oxide semiconductor layer

is removed by dry etching to form a recessed portion in the island-shaped oxide

semiconductor layer.
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"
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FHE 3 FAME n@EE TFT B HRMF MM EE E K
AU EEE R UTURSEAZTLTIITUERREARE R
( black image) W & A% -

B4 EENMFREEHERSPES BN EER K K
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B4 ERNEFBEREEBEN TR X B E MR FE K

m?tﬁ
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HMERKES @%%%&5@%%%°E14B%%mﬂz§ﬂ%ﬁ@ﬂ
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14B fi MBI BB R EEBEE E R 5400 EEE - &
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B EEEMNE —RHEAKREIER 5402 ME _mERE
BEKR 5404 DIREHRBFEEHER 5403 HIZEH @ A EF

FTEBIRMBEEARE R -

EHmAZE 4B REREENGBRONRAGSR B H
Be i BREAYVYBRESBNEBR/HEEBEMESRRERNHE
E B JEROEE - ERK > WLUERABEEILRKERESE (
area ratio grayscale method) K fE tb Ik E BB B) &5 ( time

—,’T_
aul

k
f%“&

ratio grayscale method) ZRE R K E - | ¥ [k Jx K B &) &
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KMEHRBEBL -S4 FHEHBEESRKR (color filter)
REFEXWEN  EEWETEECEAT -

EETHHEEERLEEZ EMELREMEREL K
REBHEERER LN -—BEENS - EBZHEF > 3%
BETIEJJEB%EQ%@?T?%E"I@J%ﬁiﬁ!@.%%%ﬂuiﬂgﬂa
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® fe B M -
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® AERBPTLULBEEHMT ST ELMBEROIKE K -
[ i 61 5]
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BEENW —BEREIINBESERIEBERAOABENI T - B
22A1 FO 22A2 BSEMRAMIWEE - HEh AEHB 4005 B &
B&MEE In-Ga-Zn-0 MHELENS T EMENEEE &
B 4010 F1 4011 - MWK S T 4013 B H MR B — E K 4001
1% — 21K 4006 2 [ - B 22B B W E 22A1 F1 22A2 #
M-NREDNHEBE -
RMEEFEHA 4005 LB EEREFE — &R 4001 L&
® FE s 4002 M FHREEER 4004 - 55 — FE R 4006 K
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22A1 R T F A COGCG X KEHHMEEER 4003 BT
B - 22A2 KRR T A A TAB &R K {E 5 % B & £ ¥
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VOB E &L B2 4010 1 4011 45 18 &8 ¥ FE A E fE B 3 AT alt
WEUEENEREELE  HEPEHME In-Ga-Zn-0 HIF H
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4011 B n B EHEBEE&AE -
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4013 - B H >  GETEF 4030 M B EEE/F 4031 5 5 A
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EE P AEEE B 4005 f -
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B THUEAEFEABENEMERSE - EHER
P —8 ETEBEHERANVNEESENRE B FE
fEEHEHERIARMEHEINEELEN HSEMRELERE
BEHEA FMUKBEESER Swthh B E Z/FHE Y KHS
AERYMABARBEE 4008 DI EBREEHEBE - B FE HKS
MFHEBNBERLEERVEEEGENFTR  FAKREERER
B 10 ps B 100 ps AL EAKESEESEHWERXERZTE K

® ME\EELEAERE > HRAKRE®E D -

FE CAERIINBELAETIRKESZHIVRLETE
BHRE AT ABRAFMENKSEEREE A DLW E
AR AAESEREENFEFAKRLSETEE -

KERAGS  BMETEKNBRGSEREENTE > H
T RRIRFEEAELEEREZSAAOCLE (BEERME ) - H
AFRERARTHNEaYENEREBEEERILERESEZA A&
MNE::Am " w‘RiEAFITUHREEELERESZ AAOALE

‘ - wRIRFMNMEBETEHNEBEEREARRAEBLEE - M 7] LR

BEEREANAYBOM SR NES BN EGEEERE - 5
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EmE KNI EEESFEREONEILEIRSHFES
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cBYWE WERKRTHAEENEIAEFILFLEYHENE A
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Rl e e S M ®E (dense film) - {5 3 B LU A
AEMs s EEAALYE  AAVE - SAALWE - A&
R EEE - BABE - AALEE N RAS
WEBBERNEER BB R c EAE B P 0 R %R
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300°C % 400C_F)

B4 HRBEE 4021 FH A MS T ELEK G R o
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® E - MMEERY  HBHEZFE) &K BN E RS
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&l 7] X 8 B 2 (knife coater) F H ik - BE#E A M B &K

R B%RE 4021 I » TLLERBKEE 4021 Wt E S R [

RS EBEBRK (£ 300CE 400CTF ) - EEE 4021

W ELSROLAFELTERENR KSR I HALE K
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SFHEERERENNRHIFR 0.1 Qcm -

FEEEES> T AJUERAAEN ETFTHHLEES
SF  EBHRH  TUHEREEIETEY - RIEK
( polypyrrole) HEM4EY  REBLHETEY - UK E
PR ERESENLERDSEF -

54 > £ FPC 4018 B EEBHRMEMLREINERK
RO EHRFEEHER 4003 FRHKEIDHER 4004 W H
% % & 7 4002 -

EAERA S  FHEFHREBRSTH 4013 FRREEHNE
ZEBRE 4030 HEMWEBEBEPRP X ERE TEMHE 4015 I
fF F B W fEEE SL B8 401070 4011 WE B EBRE Mk &EE K
BHEBEHNIEEEY XmT EMHE 4016 -

EERFEME 401 RAEAX M REMHEEK 4019 & & &
| FPC 4018 o AT & & WY U T o

EE 22A1 ¥ 22B KRR T E9 R BB E K 4003
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B HERBFEFBREHERMN - I 5 W RE
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23 R T TFT H R 2600 AN HENRF B EE
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@ W B R T 2604 F G E 2605 MR A 2606 LA B
HTREH  FTBEGBGEYE 2605 LETHEEE TR - £ RGB &
MEOBERD  BHENGREHRBERILI - & > HE &Y
BEB - RIEHK 2606 1 2607 LI R B8R 2613 BB &
TFT H I 2600 M1 H & H iR 2601 94l - X FE B HFE B B H
& 2610 FOIRR SR 2611 MW EBER 2612 & B A & % R
P& HR 2609 #:#E  E| TFT E Mt 2600 By fii 4% & 8% & 5 2608
) It BB ENABERENLEANERBRINEEERER - RIRA
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X CIPS(FEAYIHE) X - FFS (B HEHTUH) #A
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) B - ASM (#H BB M) 3 - OCB (X2 #H
s ) B - FLC(#HE®REAE ) B3 - 3 AFLC ( K #

@ =) BEAF -

RaLLHE TJUHRESITEEVETIEREFRF
HREXE -
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(& 5 81 6]
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13 RRTEIHEBEETFTRFEFTERREN RO
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AN AL EBEBNHESET S 581 TR EE K 1
3 EMANERESBHEAUNOTAKS -

B 13 ¢+ E FHREEHABERBAT RK (twisting
ball display system) BWE RELEBEB N - F - HEXRFA TR
MERBEEWNFE  HPEBETFAREANE AN XE
ERGEHIEERIHNE —EBBENE _EBBZHE
THEE-EBENE _ERBCHELE U E UZEFRE
BERBER  RmETHR -

BRHRER SBOZCEHWEEESE 581 B R A E MM
FRENEEELE  FEEBEXRREBEEEBREBAP KRR
B4 B 583 584 F1 585 Ry BB LM MK E E B R E —

BEHE 587 - £ —BRE 87T WE_EBF 588 2 M -
RESEHREAFEAER 590a flH & & 590b IR B A
K 589 EERP BN S8 HWH A T WBEHI ZHKE 594 B E -
B R E A S8 MM K AE KT Y 595 F 4B s BT iR e
(RBE 13) - €@ 1349 - F-—FHE 587 HENRERE
B E_EBEEE S HERLEBERE - FE _EFEHBEF 588 #
BHEHEIEBENAHEBEESE S8l HEMWERLL LA -
BUK BERSICEBENE _EBEBRE S8 Wt AEMNE
BmANERAULEERBAPRERN R ERRDSMEEEEE
 EEZ—HERCHEBAFTEEBEN -
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My  EEEBERE-EBBNFE _EBEBZHHMEF
EMAE - EBEBENE_EBEBREMNESK B &M
EEBMNEHEEHARN-RBRE  WBATDERZEAG -
FRAZFRENERTHARERETITTHLELHLEBE®BEREE
FHR -BEBREITHAOAIRARERBEZEAREE - AW
THEEHBAX DHEE LHEEWEITUHRNBERED -
4 HEETHERBI>HERF 22 -_BERBHAR
® MERRFE  Hk  BEEEETYENFEREE (H
TUHERERETNTRKEREERBANTKENFERBERE )
EHEEBENE  FMMETIHNREGOUITUEERE
BaEa L HE WHURESUTEENEREKEFRF
HERE
AEBHITUEENETSACEHLMBERIKEE -

(& i 61 7]

o AEBAT  FRELTERVEENTROARET FXXAR
RE FRETZRETHMEENERTH > LHERAEFH
BRBEXNRBELH REIFAMHEARRALEYWERE
BMEEYHINABERNRZAEANFXALHELE - BF » BTE
BMREER ELTH  mMEABAHEBESER ELTH -

EEH EL tffh EHEBXTHEMNMER » 7T
MERBESINE " HEBTANBERBAXAERALEDHOE
o EMEERMLSS HF (EFTHEMR) &5 > & WH
ZREXNERLEY BAXERALEYRGEFRERERMEIER
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BB BN EERE  BEARAGEHBREER R
BT HE - |
K EL THRBEMO THEEESEE 5 RS BCEE
M ELTHNEERNES ELTH - 2B HEE ELTHR
EBLE  HIPBAMBONEBERNEIBREREEH S > £ AR
THBLEHHBSHAKBESRNIZEBRANERE - T8 E
SR BN HWENER EL THEEEENEE EEN
BERvHMREZERLE HiEtE— S REBEBZH I AE
MBXRIBSANASBEHE FHABE FrEENREBE (
EFE O LEEMAAER EL THER

localized type) %3 -
BXTHETRYA -
20 Fon T U LLIR A OB B R IR B BE B ( digital
time grayscale driving) WEB EZHE BB B > FRF B R
2l S AN T
THEHRBATURARCRKEKEREDNGFZNERBT
B -ZEARHFT  —EGIXAEEEFEEFEE{LUFE ®
BfE (In-Ga-Zn-0 BHEEE) FREEFXRKENHEME n
G
% 6400 A FF UM E L 6401 - BB E &L #E 6402 -
BT 6404 - F1E A% 6403 - Y BEH B 6401 W HE &
WE BB EE AR 6406 YIHAE LB 6401 B9E —FEE (F
BEBMNEREEEBN X — @) #&EZIGEHRMBR 6405
My ERE 6400 WE _EB (FBEEBNLREEE/N
B—f) #EEINBEHELE 6402 WA E - BB H E & E
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6402 BRI B G B A 5 6403 B EHEE B E R 6407 0 B
BEE 402 ME —BEEREBHNBER 6407 MEHE
S 6402 ME _BEEBBEBRHBLTH 6404 WE — BB
(BEBE) - BTRATH 6404 WE —_BEEHERLHE
B 6408 - £ FEME 6408 HEEBRABANRMEALER 2 £
WHEBAEMR - EZh#AEME 6408 MAFHBELBRBEME
EENAAEER A TUEENE 1A B 24 K@ 3A
@ /-

BT 6404 09 E —EE (£ AEE 6408) MRS
EBREM - T8 FAEBERECSMHNYEE R
6407 B W B BR BN ME B ERBE <5 B IR E (0B
fr - EBEBE B > B0 > AL A GND - 8 0V % .
mOEEE N NS E R E AL 2 B R0 E 2 R e 0B Bk T M
6404 it H T ¥ M 4t FE B B OF T 6404 0 {E 15 5 3 T M
6404 S5k - LB > BT EBTH 6404 B X - 5 MEE M

@ FHRTAFEABEFREMANEEREM ZMEOEMES
FAMBEEERES -
FECEDES® 64020 MEEES S T LEARA
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