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Disclosed is a semiconductor component having a transistor, comprising a carrier board; a metallic
oxidant semiconductor layer formed on the carrier board; a dielectric layer disposed on the metallic oxidant
semiconductor layer and constituting micro-nano scale line width patterns for exposing parts of the metallic
oxidant semiconductor layer therefrom, wherein the concentration of carriers on the exposed metallic oxidant
semiconductor layer is greater than the concentration of carriers inside of the metallic oxidant semiconductor
layer; a patterned mask layer formed on top of the dielectric layer; and a source electrode metallic layer and
a drain electrode metallic layer disposed on the exposed metallic oxidant semiconductor layer. By doping
micro-nano scale patterns on the gate electrode area, the migration of carriers is significantly increased as
well as the performance characteristic of the transistor. This invention further discloses a method of forming

a semiconductor component having a transistor as described above.
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Disclosed is a. semiconductor component having a transistor,
comprising a carrier board; a metallic oxidant semiconductor layer
formed on the carrier board; a dielectric layer disposed on the metallic
oxidant semiconductor layer and constituting micro-nano scale line width
patterns for4exposing parts of the metallic oxidant semiconductor layer
therefrom, wherein the concentration of carriers on the exposed metallic
oxidant semiconductor layer is greater than the concentration of carriers
inside of the metallic oxidant semiconductor layer; a patterned mask ‘
layer formed on top of the dielectric layer; and a source electrode
metallic layer and a drain electrode metallic layer disposed on the
exposed metallic oxidant semiconductor layer. By doping micro-nano
‘scale patterns on the gate electrode area, the migration of carriers is
significantly increased as well as the performance characteristic of the

transistor. This invention further discloses a method of forming a

semiconductor component having a transistor as described above.
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pentacene thin-film transistors using carrier doping at the
charge-transfer interface with organic acceptors ; FFs® » £
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® REEZEATRBOFTRAH  ZEFXLRER
HGITRMRXENZRBELBRARBELRR ZH » LFR
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UABAILHFEHRE 1l 2MHE8t AL AILEES
( amorphous In-Ga-Zn-O @ #§ 4% a-IGZO) % > BN #E 4 B
QLM FEBRREILHBERNERE 12> ZNER 122HHF
T A% (4-¢ % X8 ) (poly-(4-vinylphenol) - #§ #& PVP) -
o 2R Y R & M B F & (Polymethylmethacrylate » f§ #%

PMMA) ~ % % T % & (Polyvinyl Alcohol » #§ #% PVA) > {2
R RA gk e

WwH IBEIDBAT NZINTR 12 LHARELBHM
EHBRER 13> ENZBER I3 EHRMEE 14 HE U
MEKRREBALISEHEZMAE 14 BB £iRE 147
ERRAMZBEILEME I4EEHZBEIRE 13 UERE
EILBRER 13 &#& >  BHRZEELRE 147 -
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Wi IDBAT HLEZENER 12 LB RA B EILR
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k2 50 44k o ZEBEREMILI0OFTAHAEHNIL =
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w¥ IEBAF BRARUBECEIR 1VMEE
ZNER 12 AWANERMHI 120 #4E% 428 Rt
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Ww® 1IGH IGCEAT NN BEXHLB AL F TR
B 11 LR BBEER 1T HRELEBRE 18 % B £/
BE 1I3VHMBERENZREZELBE 17T 22E42B R 18
Z M ZBREEBE 1T ARBELE R 18 48 7T 249 1818 3
2B AL FEBE 1l oA B3P AR 10 £
FHIFRERAZEAZTAME (topgate) B AN EFEE A
BMEER IS FEBECREZR 13GLEAREER -

® ABAABE - BAATRAROLERAH o
B I ARKRIO; 2B A FERE 11 HEAFZAERR
10 NER 12 3N 4LBEALHWFEFSHE I £
ZINER RGHAKRELBLLIHBE BI4ERFTZEL
BAAHFEERE 11> Z2BALHEETHRE 11 24 F
AU BRTFREEANZLB AL FERE 11 A& K
FEE BELEEE I3 LBEAZINER 12 2THE L

P URBREESBR 1T EBELBE 18 HhuzNINEXHZL
BAlcHm+ERE Il L-

REBEZEH > ZARR 10 ZHETAHER - BF
XBE > BZMUMEFREKLEHBEEANTETREAI 120 %
NERMII0TAHARMIL - EHIL - ZAKAL - BEH
L~ F+FHAL - FRABKRIL - RELBRZIALRA -

AABAZAATEBOFSTRAHT  Z4& B AL
HFERE 11 24 YETAAIE (zinc oxide» ZnO) -
4,16 48 4% (indium zinc oxide’ I1ZO) ~ 3, &, 1k 48 4% 4% ( indium
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gallium zinc oxide» IGZO) : #Z 4 B AL F LR 11
Z M H 8BS A IEE 4 (amorphous In-Ga-Zn-O -
A48 a-IGZO) £ > N ER 12 ZMETAR (4-THEX
B ) (poly-(4-vinylphenol) - f§# PVP) ~ RF XA A MWk
¥ #5 (Polymethylmethacrylate » f§ 48 PMMA) ~ 5 8 ¢ )} &%
(Polyvinyl Alcohol > #§ 4% PVA)» /2 R R b - % B £ 18
ERIZVZHETALBM M - RBEEM M > 2R BNk -
SR FER A ZEELCBEER 134MR
RENZRELBR 1T HAREELBE 18 2/ » LR R4E
SRR 1ITERBELER IBATEAXWEBZLLE A
¥ ERE 1L egRE B EZARIR 10 L -
HLAHME2E o GEOAREFRAZAEATEAY
FERAHHRBER (Ip) HMBETE (Ve) & RGN
EY ARXRXEZAFERAOFERAH B ZKX
AABAZEATRBOFTHRAH BoXRIRELW
REBBEEBRHEIL HAEAXIBELCEEZR 13EAH
HEEMIL HF LR EHMAR TARRK 10 2H K
%R BEBRACHFERE NI ZHETHRSORKE
Ik & A1t 48 4% 4% (amorphous In-Ga-Zn-O f§ #% a-IGZO ) -
NER 12 2 M B4 420 2B H (4-T K Xiy)
( poly-(4-vinylphenol) » #§#% PVP) » L R4&42 B R 17 &
BAREBR 182 M E 4 ZBERLBIEIR I32HE %
100 &Kk B &448 -
ALl REFRFAHAFE LA BIHLEERL T !
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Btk A (K3 HTHB

EABFERLE
, 4.6 79.18
¢ .max(cm®/Vs)
B BA kb (On/Off ratio) 3.8x10° 2.7x10°

HETh > AEAZBEATLBOFEHRAMHTARE
RABTFEBE2H 17T EHMbbEsH £ 10°0BKS
& o
# =& 1)

FLMESAZIFE HZAFEAIEFERBOFS
BAZBE2E _ERGIABAE LT F 3B A 3C
B4 % 3BR3CEXH —FHEHK, -

AEHRPIAET— TR ZEEEEALANNT— F B
RAMBERNER 12- ARG RTFRETE 111> MK T
WA A RERTFREAETFTR I BERNERE 12 3#
@ L Trit ARAGHBHERRAEELRA -

o F 3A B AT R —KEAR 10 ERFZLARR 10
THAEALB AL FERE 1 -

W% 3BEIDBEAFT "NZALBALHFERE 11
THARMRE 14 BEUAHMSKEERHE R IS BREGZMAE 14
UHEABERRE 14 EHIE2RLR AL FERH
B 1l #74@ARE U4 B4LBALHWFETHE Il 24
BExamwRTRES N BHEZLBALHFETHAE 1]
ZAREBREFMERBELIAVBEN SR TRETER
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ZHE o wE3B 3CEIDEAMT NLLE ALY
FEBR Il LEHEEMERK 16 EHSAEXHLA
At FERE I EFTEABRE LA ZLBALDF S
BEINZABELAGORFREE - #E% LB ALdh F
BaRg 1l 2X2REBREAHBELABREKLANBRESHRT
BRETR 111 &% BRZFMFARIK 16 -

WwH3EBAT NELBALHFETHE 11 LK
NER 12 AENTER 12 LB AMELEE 19

WwEIFBEAT NIBEZZLBRALHFEETHRE 1
FHARBRBLEBR 1THRELBE 18> ZM&ELAB R 19
HERBRBEANZRELBR 1THREBLER 18 20 » 3
BiBLBRE 1THRBLBE 1IBATEHNBBLLE AL
MEEER 1l R LM EZLARIKR 10 L > Z oL
ERAFAZTAME (topgate) AW EAETRBOFF

LR
$%%ﬁﬁ§%*ﬁ%%%&%%*%%%#’%@
o AHEM 10 AR 0 RE—HER 28 A

FEEE 1l HENZARR 10 £ %28 At ¥ 4§
2R 1l AR BAAMELXBRELAYBEN S RTFRET
B111: AR RBELBRE 1T HREBLEB R 18 44 5 &N %
SBALHFERAE Il Rmxz i\ L -
RAFRAZ A A TSRO FSRAAGFT HREAENE
B12AMBEBE 19 ZNERE 124EFMNZLE Aty
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FE#RE 11 L SMELBE 199G NERE 12 L -

REEZAEAEEBOFERAH SMBELBRE 19
HMBRERENZIRELBERE 1TARELRRE 182K > 8
ZRBELEBR 1T ARBLBE 1SR LAXENEBRLLB
At FEHE 1l eyl A > B ZH%AKREAKR 10 L -
Ay

HLME AAHL BB GAFHZ AR TR FES
BAGZE=ZEhelHBAE L¥ § 4BEHGKE 4A

® ZH—FHmEHK -

WwHEAARBA T GHBEEZIGEH ATHBIAE—
FHRGIABAAR  REZLEEEANE —THRHAZBNEARM
BmRKX 0 mAE BN EFIE (bottom gate) A A -

#mE X AETRAZARIR 10 e FEE 101
BE—REHB%R 102 B4 BALHEERE 1 4
BNZBEE 102 ZEER I GTAHEBROES

® BE > ZEER VI 2HEBREASES MG PA F T
BREEASESEGPAY (P-Si) » @& E 102 24
B#d B RALs (SINX) I ARE GG AZEER 101
AEMBEA  BhZEIR 13 (XBELEEER 13°)
ZHEBREAFEEZ AL (SiOx) -

WwEABB AT ZARKRIOEECHEZINZFTER 101
Aoy ARKE 103 HEZEER 101 ANZLELLE
102 B AR R 103 2/ » oo > BKE 102 2 HET
A R 1w (SiNx) ~ &4# (SiOx) - RF XA AL T &5
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(Polymethylmethacrylate © #§ % PMMA) ~ % % Z % &
(Polyvinyl Alcohol > f§# PVA) » e RR A - L X K E
103 2 M ETAH®RSE 28 %y ZHETR 101 24K
ThHERE (Plwsade) —KREAETRE (Fl ITO &

FTO)
ENAERBIZHERAALAE -—FTHRHAMHEE > BAR

f b H o

# v § 3 1)

FLHMESARSBE GAFAZLAEATSHBAOFF
BAKHZFOFTRGAGIAE HT % SBEAGAE SAH

—F ok EAK - |

W SABMT HHYBELEIFE AFRHIAE =
Tl RB4EE > REZLREENE KB ZRNTEM
CBARX MATEEIERNERER K

¥FmET X AT ARAKR 10 heizE TR 101
MR- L% 102 B4 B AL EBE 11 14
BRNZLBEE 102 L ZE5ER 101 GTAHAELRAFS
BRE ZETR VI ZHEREASZEL RS PR FEH
BERtASESLBGPAEY (P'-Si) > %@%E 102 24
Bt BRI (SINX) IR AR T HpIGAZEETR 101
hHEMEER > BRAEREZNER 12 1ML R R
19 £ 22 B ELEE I4XMELRKIOFTREEFE
At (KB REHFRL)

WwESBEA T ZAEKRIOELEIEZNZEER 101
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AR EAHEER 103 B %ETRE 101l NZLLE

102 g1z A KR 103 2 f » oF > HBKR 102 2HET
A 1w (SiNx) ~ 4w (SiOx) - X AMEE T B
(Polymethylmethacrylate » #§ # PMMA) -~ R M

(Polyvinyl Alcohol > f§# PVA) > 2 Rt - LA KE
103 2 BT AH%E - 28 2y 5 TR 101 M4 %
ThHEE (Hlwsadéd) —REALTHE (Hlo ITO &

FTO) -
® ERATRH N EAAL AT —FrsEE 0 KA
F b B o

SEME REAGNE LB M BE (channel) R (&
SCREELBDATERI)IVBAMRKXRE R FRYE N B #
( micro-patterned doping or nano-patterned doping > fj #%
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