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@ 208 mAE R -

o LAaT Al M AR LEBMORBAEHR KR EE
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o % H M AR CC -

HERLBEGEE 16f WRTTUHE BB EIBLBEE AR X
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) &9 K %6 B 2 & B o
AHAUZTEREANLEE 1 & 2B AEH A RE
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e £ZMBEBEXNF  EFREBBEIRAKLZ FH M B
FGl X FG2 A M Z 4 M4& CC- % 67T B BTEE A
CHEBRAEBMBEAT  KERXLRE/RBE SR BLl &2
BLZ M R #ZEH M CCZHETHER -
£ F 142 IDBFTHATHT RS ZIHBBERZAENIE S
REMBGRE I5bHEFHMBFCI R F2MABOLEHREH
CMP mA#& P2 HHEBR > REAE B ZTETR > £ 8
—HEBLEBRABBEANLBENHFHMAE FGl 2 FG2 2 R &
THMYRAE AR ZBE R 156f Bl iz 4 M CC 14 4%
mAEZB KR 15f 2 £ o
—HANERBAEE | 2 2B YA T FE MR
RAEBETSE R I6AE 5B RmwAfgidl - £AXBRH 6 F %
BlF > ZEATEBRTUAAERES TS e CNOS T & &
FaA A HE - HbEd o —FANE L CNOS T & 2 2
RAEKEG —HANAEAALZREATRBZIER -2
oo AWML EH T —1@ CMOS € 2B EH CM %k —@EHE P
CHOS E AR AHMMUMAYMLE  H—BELELBHEH CT
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HSTIb R T AR B TRRNLGER — & oA -
% 16A #1 16B B AR BETFTRTHZ_EHR® - 258
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BREORAEFNY TG LEAMALNNYB G RABTZELE S
B,y CT PR EAALES I3B W H AL LA R 3 ®
B ABERTEMAM IO Lz A tREBEESR STIb. # %
MBEALEYE I3EM YA BB LA RIS E4HET
B ALz BEETRME STO & STE- # 17A £ 35
BioxadRETFTAHREESR ST 2 2EEET LM
STOR & STERARZEAT & B HH CT-

Tk W IABYHRT —f8 PHAXL -—HEE
EHEAAR I2HEEH - EZBROAGETRA T ZRAR
1269m R EA 1.0x10%cn? e A —EH ALY E 18 & & #
WRAEZER 12 2kt —MEALHTE 19
M AREZALH R 18 2L - £ % 16AZ 18B B ¥ /%
MY BAERERAASN AN AF O IO LB R A4 REER
B STla 2 STIb -

#HE > WwH IBE YA T —£ME 100 A% 2R A
ZAREHE 192 TEBEERBBEYAGRLAHRY RE
X - ALY E IGKEdmAEALANABRB EmRKLY RE £
> A B O 19a £ 19d- % B o 19a %4 4 % & &£ CMOS &
SEHA CM Fw CMOS TRABZMMYAHRBBERT - &
PO 19b M A L% CHOS EREHEHS CI UREALT S
B CTZ MM AHREERRTY - WO 19ch#HEHARELE
ZEATRBUEMCT P25 T @ LWz nhmiEERK
STlam - A% 2Mo 19dARBAELEATSBENS
CTP 247y bz a#hmeERS STIbA -
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% 1TA BH% B —E#&E £ % 16B B &5 B2 %658
cw B AMAERBE 100 8 kBR R FAL
R IBUEAER IZHA B RB £EH RIS E 19 § 145
H-EEIZmAMEZ > BmMo 102a 2 102d % 4% B & -
#E > wH 17B TR AR At REES ALy 104 4
#d CVD(it 2 R MBmHE )OMBATHEES £ 400nm & B B
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o 18A B Y AT £% 1TB B ST HZHE > HAL
R 104 #%#d CMP mak st B 3 B # 24k P o %5 B

AP RBFLEEZRILHR 19F - 2% > wH 18B B F AT
3 b B 19 Bk LEZAICHE 18 ik T2
1 e

o 19A B P AT EF 18BE®M T HEXH% > —km
BR2MHZBEEREAZMEOEE A D2 LE A HEZHRLE
BHUALEZ CMOS ER a3 a CM PR —MEMD 20a-
¥ MEBETUARGETFTAALEIHEAAN > RAEZMO
20a = FTH A —18 NAH 21 £sthl b > 8T AR
THTHNHEENE —BRYBLERR —BEHMXLE -

Ww# IBEFAMTr E2ZNBF2lMHBRZIE Tk
e 20 Bk o BE > —EANOELRE 224K EREL
EEHNEBEBABOBZILE THEBEFHEALALBY > AR
CMOS T & % ¥ 4% CM ¥ M — @M o 22a° 24 > BF,(= &
Lo )8 F AR A BE TS I EANEZLALRE R
ABE 22 2F BUAFMD 220 ZTFTHA—ME P A H
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3o Bl P o MEET AR BF, 8 F14 o5 ikHA AN — 18
AL ERRE —BREGHME - £ PR} 23 HRZE &
XM 22 hEBHER

BE > wE AR THF —AME 244K EE LY
MEMEBAGZ L PEHBZRLBEEY NAUER
TaRIM CT A —MEBMo 24a- 24 - BF, # F U &
MREEFABRLE LB AANEZALAEREXREE 242
b H L —BEORERR-—BREOLERHL R — P &
B 106 A B — PR R 108 Rk F A B BF, 8 F 1% % 3 #% 4
N —BRAMEANR —BEEHOMLE - EAHBEMR > & &
& 4% & (seed)®y BF, # F 14 &£ 35keV ®hy w R £ 8 F ~ X —
B 4. 0x10Mem™ ™ ey B EHMAEAN > MA S LR MEE 8 B(# )ik
T 20keV 9 hwRAEET ~ R —18 2.0x10"%cm™? &y # &
AN ZPAHE 106 A#BAZELBHBE - % PR
GRAREZEALT SR L NRTF

W % 20BBE PAR EBAME 40 BRBR K
ZAL R 18 4 h sk mAB L -

o 21 By AT £ % 20B BBz MAK
128 2B GhBREAALCAB R —ALRE Snn B8 MER
R loce % > AHFRACHEZ XY 20nn B & H &%
%R l5e~> — K% 20nm BeyALmw B 110a~ — X %4 20nmm
B# fw g 110bs — X% 4nm By @b B 110c — X
# 100nm E &y Ritw B 110d A B — X % 50nm &4 & 1L % B
110e AR F b HEBAZMBLYEE 15c 2 L - 3 & B ¢

44



200417002

HEKRATHITBZAAB LA F LY - WBRFRAHE
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W 2BE YA A 2B 895 BxHh o —kRE
BRRBT)AHREREAAHB O AR ALY R 110e 2 &
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AR 1lle A& d Ll oy B oAk 4k 2l 0 £ AW R L
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X STER e MR ER

W 220 B ¥ Hor ER 2IBEMS BT AZER
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ABRZAMCHTE 110b AR B E4 LA E 110a
TR BE o EAMAIWE lbe & d RIEMmuEBHB
2R B BB RERTRY R PR PAE 1068
108 # - REBEEM 28 WRTRARMATHEEY 24
SR ERE T ECRRY A0nn K&y - B B 0 £ B eE
1 28 X M eyEH - TR BEEARXHIF 13a EEARY R
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W% 22BE Y AR AR 220 B BB — R
20nm B ey R b B 29 thiEd CVD MM R £ LM B 2 X
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o F 23AB Y AR AL E 29% %8 RIELAEE
M mEEBR O EABRIZACTR 294% T HE R E %
R M 13a a9l B 13b a9 M MM A B R - £ b2 % 8
ABMAIL  AALEN 28 ERFZEH R 3nn B o A1t
B 114 -

#BE wH 2BBEYHAT —KMRE 112 KB REE
ZHREXE THBEERALARBAE - NZL - ZkEmE 112
R TEHFAEANZMSEREB I A UNRKMXELAL FM 8
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BE A ARE T2 EHEANRR > B UL EH 28 8K
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o 3 0 RY BEF 4 A 10keV 9 Mm@ R E X F - X — 18
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o o e kA 28w R L o

ko B 24A B P AR 0 A F 22BE M S Bz AR
A 13a &yl B 13b L2 At B 29 R £ K E 2 S
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bl ¥ > FTENPAAIR I2 94 n, hBHNETFH
AN FE ong HEA K& $20° BB BN 0 A B T4 LA
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THFEBHE B
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AL E 31 MR sk BLL S BL2 ¥ 5 48 & 3
RAbe B 30 EEM A ERZ > 4L %t BL1 - BL2 %
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THRZERACHE lba> TURERAMERBS - F A
— AR X RELEEEHNET E M
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By > %% 8wk COARMAERLE®H VST B 4 2832
A CC- BB F JNABOTH  EHEAINAEFY T AL
AP EHKFAE CCHBEBR - AR MEITE 4] % ENY
RAE CMOS E R @) PRI 2IUNAEANAH 21 2 F -3
Mgk 4l 22X A S KPR MER LB AEATHRLEHE
B3 WSi Bk K - 2% WSi BB W ARAEZZEHMBE CC
z b P ERLEBERZEFNME CCHER -

W bR ZALWRE 36 GHBALEZS BB CC
ZE R EEARAZACYR IO LE—BREUNEE
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UNTHRAFMEYREE -

WH 3BEYAT O E-tEE 12Te8 K ERLE A
BEU-—EBRENEBERABLBEB IR ZALYE 36 4
FMAZHEMARBEOARE 12T 46 A — B8 EmHKHR
BE - -#% %% 88 CCHABIBKEARE EN AL
B3BERH-—BRERBRVARBE - wZBPHT o A%
IFAEL CMOS ERBEAH My RE/RBE KX HFH 129
CHEELEATRBEES CTYHAHFREERR STIb 2 3¢
fr 129b(R T M L) HEXLEERET LA STO
A2 STE R#B/EBEBRZHH 129c R E L4 M
CCxMapAEINMFIF R LESMZER(E I B)Y® % &
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BE OMBRAERKZZEHNMRECCEEZNOIL > FE
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FAENZAHRERK STIb P 2 R E 3 13awy il E XA F
ERZ A TREER 40(F 1 B)F X R B 13a syl i =
oyt R R%RE 138 MRS GHE 140 BB - £ 9
MR > wH J2AB YA AR ARE 12T o &EHB B
zZ#k > —MBEE 130 AHBRAEBLZEZRARIRZ S &
Mgk 138 MRS HHE 140 s ek 2 # 14 % % A
%SRBG E 138 UR S &EWE 140 A #E F X
ZFE R AR FG]L 2 FCG2 A K R ZEHMZECCE Z 89 #
BMBER - X AREHNEHNME CC XM FTRBLE ®
15d A ZF L 2@ - £3% %5 EWE 140 BB ZH > %4
itz B 16d Asbm E H 9 A 132 b Atmik Bt > F
BP» — AL GHBRAEZLEA 1322 L -

EHER 134 RAF 20 BRI F Lz E
NS EE ISEN SR CCETEZAHRBER 40 @ F
16 2 S0 B AR AF Y TH LB & > FERLEE 13BH
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% 2B EGBETHELEE A BH 5B 4e — B YR

» X B HE AT AR AR CMOS € & # 24 CM &y —
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STO s & STE- ZBA#EMR > w & 32BE F A7 > A% AME
B 130 e Bmzt  —HMmE 138 2 B L AR E
BRARBY  HEFZE 138 HEME NI MOS 123 w & &
EHET AL STO & STE 2 ¥ GEMRHAD - 2 5 5
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BEFHhedZbmR 138 2K EAHM U MABEHEAN - E R
% m LDD($2 # # &R #& )136c- £ Bl F > L ALY E 36 &
RAERAE—MBRZE -

B % > W% 330 B F AT > LDD 136c 4% A48 B # &
32B B Py XM A A% P A MOS 124 + - 24 » %%k
TR AL B ey BE@%E 136b 4 #MMARALZ PR NS
124~ N# MOS 123~ REHE T & ¥ STOR A STE~- X & &5 4&
U e BB STIb $ 89 R 3 13ax E o

o 3B B P AF SABMSHEzEL o —k®M
B 140 2B AUBRAILLEIBEITRAEREY 45
R 140 HE N N A MOS 123 R A B E#E T & 8 ST0 %
X STE sy A M RMDO - 2> HEFHLEHZLR
B 402 EA MM MAAEAN - #F AR RE/REE K
136a- ZAILB R 36 AL TR PMELH F—BEREENAE &
o Bl ZRAB/RBEIR 136a HEHBARAELEZ P A MOS
124 F - Ak F KX > 3% CMOS & & g 2R 4% CM & N & MOS
123 ;A & P # MOS 124 ;X R B & 4F T & # STO & & STE 44 #
o e

ko % 34A B Y AR &£ % 33B B S Hmx 0 —
BPSG(# %t & 3% 35 )R 36 hH W R EZHB Y EBA &G L
B EBARTFREACANEERYEA D c PREMR 0 £
% BPSG B 36 ERAJBTHMNMAXAR I Z A DY AT X
Xt » 3% BPSG B 369k @mthik & CMP M 4% F 32 1t -

BEF W FMBEB YA LR AES —BERE(KH
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o~ W) ey 4E A moAk A s &£ % BPSG &k R At B 36 ¥ o 48
BREMPIug) R R FER L ECEBHREALRTYZH > THEW
k@G Ed CMPmaig Tt - 5BEILAERLAZEALE
m B3 CT P94 M4& CC XA Al B 38 # Hi#E A
Z CMOS E &3 CM 2 EE#FT R STO & STE ¥+ &
AR/ R AR B KRR AL B 38 -

FAEMR  wF DB PAHAT £ Al R 38 &
BAED R ABLELEZEEZRYABEZIR  —BALY R
06 MR —E/RER S8 KA HBEHBAR - bhBHANLR
EF IBTYAMTAHFEReRBEIRFNE R -

AR HEAEAE 4B PR SERNFE R Hrwl
BRELEE AZ 9B R E - A 28T
B RETUNAE MOSER S P Pabesir  Bm—
HANAEALA CMOSELRBIEARECAUNTHANEALSZE
TERBBIBF-—RmAME - AL EHF > —1@ CMOS &
AR CM A5 —ERIELHBLBHBAZ CMOS € &
B mM—EEATEHBENN CTHE—EHH,ELE
LERBONG LB ELETARELZIAHKRER B
STIb A B B £ # T & 8 STO R & STE & % 5% -

% 36A 2 6B E G NBATATH=ZMEAHRE - £i% 8
BARAFG T LAY EE - THOBBLAEE 13
Bl ey @ AMAEAT A B E  EHEBEFTEAH I ALZ R
fria# & STIb- F Wy B @R AR 13B Y & BB L Af
Ralwiid EGRTATH YO L BEETLE ST
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£ A STE- # 36A 2 B EELRMUAEITH T & LA R E &K
mARB T AN REESR STIb 2 2 E#FE &8 STO & £ STE
RNEZEALE R, CT-

ZRENROBEAAEALNSLFF 160 2 19B B ATt
s AR BmRARAEHE 19B B ey bR 4% 69 — 18 F B8 L
EAREBBATHEB THHE  ABELEHR - wF 36A B F
Fim > —MBE 22 BRERAZHEHER XA B X L
tTEREEFHFALBYIUALEZELETEMIN CT ¥ R — @
LR 24a- BF, B F R A BEFAELBIIBHEEANLEZ L
MR R A#EE 224 2+ U AZHO 2242TF @ 234
—EENOMERARE —BAROMLERL R — M@ P A HF 106 X A
— PR R 108 bl ¥ > MEEFHEREND - BRAHMQ
E=R>m BF, B F A HEANE — BRI ERR - 2§
iy o MMEETFHERAE 30keV 9 mBREEXT - XA — M
1.0x10Mem™ 2 ey Bl E AN > B F £ 30keV ey R AEEZXT
s — 8 2.0x10"%cm™? ) B EARME AN > 3 BB F A 55keV
mREEZTF ~ A —18 4.0x102%cm™® & # & 4% # A\ - BF,
B 145 o4& 10keVeymid e 82 F ~ A —18 1.0x10"cm™®
BBl EMH AN > B BEHEFZFAE 4OkeV M BRAEEZTZXT -~ A —
8 1.0x10"cm™2 ey % E 4k E A °

EhH AL EFHEAN % PAE 106 42 —ME K4
1.0x10"em™ ey 26 ER B > A — @& % 60nm &4 B & A&
» Mm% PPARE 108 i —EARY 1.0x10"%cn™® &2 HRE
£ —BRP 60nm L B AR o % PRE 106 % 4# & T
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A EE o % PAR I AARBEREALET & &1

BE o WFE 6B EFHAT ZAMRE 224 kBB
tEBEZZAAYE I8 GBEBAR -HF &2 mksn

o F 3TE VAT % BB YA TS BE2% > —
AZRAICBE2ZAY 10nm B MERBY%RE 2042 — &
FRAMCBRZ RS 20nn B MBBER 204b — X &
10nm B 8 A b= B 214a M R — KX & 100nm B &) &b & B
214b R FF e B A AR 122 L - S BH AL HEG CVD
PR m ey - Mi@&RE 204a #2 204b 4 4 & S %8 & ¢ & 22
Iy o AILBR 214 REAH —BHELYH R > @ L1t
R 2Ab o B FH AR EANGTAESL R LR o

% 38A B FAR A 3T B S H2E 0 —km(
ABT)GBRERAEAZHRBMES L2 81w B 214b = -
B EBREFREARBYUAMARA SR (RET) & 2
» H AL E 214b R B 2142 WAL LR 204b &
204da M BB AR 124 # b RIE- 88 LR — BRIy
Modd Cly/HF, A8 eh 2 A Mk ek - % #H 28 4
tdh RIE MM B RERS R B Pt PR R 106 2 108
Too ML EMN B AMNELLAHENRZEATLE TC R
# &3 BLl 2 BL3~ i #m# B STIb U R EEET L
i STO & STE- @ % £ % R#%& /&R #% & BLl -~ BL2 % &
BL3 T ey BB M 28 2 R+ RMMRTHREZE > A AR

3&»
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Bl TR T RHZL 60nm & - B oF > AL e)EME 28 2
leyse de > TR BEREH 13a W EE XYL 180nm-
BB EE 28 K #H R 270nm & o

w LA E 0 A RIE = Cl,/HF, R B 14 & % ok & 4 28
MR Z EH AR RIS HME 220 F A E IR 0 o B I
THREHE AIB T RAILA B 220 44 2% B 1t
28 MENAZI LB I X BB ARAEEBES 28 M A 216
ZE - BHALLEHE 220 M EEH B EHLBERT
A LA e

ko F 8B B P AR £ % 38A B ST Hm2IE o — K4
15nm B &y Ribw B 29 #4#d CVD mAMREZH B 2 &
8 5% H e k@2 b o

ko B 39A B FAT 0 AL R 294% £ d RIEAEE
M m Lz HERRZALCWE 29 THEZ O X
AR 13a eyl B 13b e > X ShE BB -

2% kwF 9BB YT —kmR 112 4% % E 4
ZRMREZLE BEBEZFA-—MBREZIBAREY 0 B X
BRI THAENZ CMOS T EEEHm CM- 2 #4558 E K
STIb X R B EFE L8 STO & STE ¥+ & H 248y £
Mg 112 2% » WEFHEAZLAERE X ZLARE 112 2 +
MEARR > BAAEBER 28 HEFZ EHMARAMERM T
BL1 ~ BL2 # %6 n"# E - %M@ ué BLl 2 BL2 49 % A %
R# 100Q/D8y 8 R T - EAMEIR » A dEF 1A 15keV
B BRAEEZXT ~ U —@ 3.0x10%cm? B EHEA > F
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B#FE#H 40keV 9 wRAEEEZXT ~ X — 18 3.0x10%cm™? &y
BEREN - £l T FHBEAEZRE LI 13a 9@ & 13b
Z LW AR 294 ok B BEF AR ON R MR A 13D o
BEENHAHA-—BREEHR B 13a hF ¥4 BLL-
BL2 # ¥ b a U ERRMRAES 28 ¥ B2 L

o 40A B Y AT AR LW EBEFHEAZIEL > ML
SR B 13a sy A 13b 2 L8 Rt B 29 %4 # b FH A
d-HF & &k %] @ 4% % & o

ko F 40B B P AT AP BEFAAMME AL X E R A 13D
F oAU AREAFRRETEEAYYNABER 1T B &
B T HE N BT A 13D oo AR I2REE2 s
THANOT BT - £BZBRBGHEHE P EEAMN P
AR 1288 n, ABHENETFHEHANST G n, HHEL X
#“140° - R HEMR > BT A E 1bkeV i mRAEEZXT
~ A — 8 2.0x10"%cm ey B B AL HE A o

o F OALA B P AR EEAEME 112 S & KBHZH
A& 8nm B FRLBLEIAABAILHE 1ba BB AL
REE WA URMEZLE - ERBT o TEM ALY
BB RABEE WWHERIFIAZR  BAZBEIFACE
A H BABMHTEHEFTHEIL ZFHRBLE lba 1
M LAZERZAOVE  TERLEZIR A HERES
FEORE RBREATFEIT R ABLEZ ALY R
AR EFER IO A B LELZALH R > LBELEEE

59



200417002

EHEZBAERAA BB EHN X SHEMN KB -

W 4B B FPAc o EF LA B BT HEZIHR — XY
100nm B#9 2 BB R XARETHR M H4HBVARLEZTHRB
R lbax k- B4 GBR MG ES—HARMEY YL
M 8 & 4% %5 85 (P) -

BE ¥ 420 BYHAT %S BEWE 34 HED
Cl,/HBr R &9 R » FE S b £ B E & F @ L % 6 %

— 18 120nm & F B - stk %] & & 4% & (selectivity)tk £

x R BA kB E R
RN RS R R M GHEBNEFEAEREL
Rk 24b 2L s H Kk ERAEAEN 28 W RELE2F
B%EE lba LWL LKYE - N> HEKEEY
PR EGELTRER -

BE WwH 42B BYPAT BRAICGLHEERERNLEY S
AR 34 URFRBEE 1ba 2 EH R 10nn B & 2 & 1k
MR 226 2 4% 0 wH 43A B ¥ AR 0 25nm B & At B
228 B M AR AR ACHE 226 X £ - Rk —# B 4% H
BRBENEHRLNY S KR S4XHGMMB T 308K %
T AMEEERN -
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W% A3B B P AR 0 A B 43A B S B2 MA
MR 228 th#d SAC(BBRHEBBLIOA/MLY B RIE- # A
CiFg/0,/Ar RBE M A 42 %) - Sbdh 2] 0) B 3F 2 44 A ¢

AL R RIibw R

=25 1

ALRWE 5 &

=50 : 1

£ F8H M FCl 8 FG2 2 M ey A 154 B 15e & ik 4% 3|
ERZBMBEAICYHE 214am R G E -

o FO44A B Y AHIOR 0 A B 214b E b A A
HsPO, 9 2l M A 2 - 8% > % 44BB v A7 > — 18 %
B R 230 b (VD mEMAAZIREYEBEAE®Z L
c %5 BBWRE 230 E HEd CMP sk T84t > B he % 45A
B P TE - Abl T EERHED B

4 &% AL E

=50 : 1

A @ F 0 B B &R (slurry) T 2 # & 6 o £
NH,(CHp)oNH, 2 A M BE M MR - BT H k% % B w R 230
Wk @ 0 T A4 A 4l & & APM(F B - NH,0H - H,0,) % 2
FPMCAR Bp > HP ~ H,0,) « st B 4% A 2 3 3047 CMP » 78 83 #
REBBZARNBEENTH MBI A G T EHEHRES
AR 220wmEkaBmhsTFFRLES -

2t % SBE YA AR 214a b E G A
A d-IF Atz mABKR > BAZE 214a &8 B 2 i

61



200417002

XIB - GBI AREERAGEF EBEE 8RBT LT
M4 FGl # FG2 o) Mk At R E AL B ¥ 13a # 18 3%
MM ER > BUAXTERBREZEY ME FGL & FC2 -

R BREIEBHHRZALT R 214b X R A LB B
21da Bl LS BALAH EDH AL - LA R 214D
RNEBEEAICwE 21da 2 3TABR S B FYHRHBRESN B
BGER 20b 2 S EHGHREELZZMBLELE 204b 7
FASAB S B AL - FAMBLEE 20bH N T H B %
LtAFEZNVE BULEGACSBTFHEAN - 22 UA
AREBOR IR EREELBRTHRZLBREM LN H 1L
CBEm ARG LTI RED LN S L -

ko F 46A B P AR 0 £ % 4B BM S HI K — KB
Snm B & AL B 202a> — K4 Tnm By 514 B 202b
BA—R&H Snm B AILH R 202c Ak F b & > & H K
A& 1Tnm Beh M BB%RE 16b A bl ¥ ZMBEBYEE
XA BRBGERE 15D hBBMFLED CMP F2itey 5 H
Mt FGl &2 FG2 w4 ® > L ER M EAZWHHETR - &
TE-—SRABEIR  Zhmew E&HME FCl &
FG2 AT AZMBREE 15b ey R X AT B 1L -

BE > W% 46BE P — MB35 14K E R A Y
MEMEBABZILEAZEEZRLRES 0 XL NS §
GBI CM THmEES STIb U A BEEHFET L STO
%% STE ¥+ M A W&k 35a- &3 CMOS E & B & & CM + &
Mie@ &R 15b LRI B 204b B B A A A LMEE 35
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EHA-—EREOBIAMBEBLR - L EZAHREE
#% STIb R R B E#FE LM STO 4 STE v W Mis B 4% B
15b 14 # B & %2 M A& B K -

W AT B YA~ B AME 35 8B BB 2ZHE
— 2 &R CCCHEGCVDMBEBA  LEEZFHEEAE
#d CMP st Bt B # R PiEib - £ — WSi B & @M
RZE o — AR 36 M AR AL VWS B2t o A%
AT B Y > %% 88k CC AR AR Ew WSI B 14 % 8w i
Bk CC-HaF ATEOSTH > ABEAINEINGF B

2R RE CCHBEBAR - R MEESSE 4] 4%
Hm&%CMOSE R B mey) PAHF 23 XA NAE# 21 2 ¢
M BRERE L EERBLS EHRAHAR AR X
WSi B A Erm bk B& o 3% WSi B &k & &£ 3% 4 4 M
B Cext > FERABELBEMRTZEHNMECCHEM -

o F A E FAT o A—kmER 12T &2 AL AR
FUA—EREVNBERALRBEB % RAILY B 36 14 4
HIZMEARBERmEE 12T ¥4 45— BRBE KM A E
R -BF HLEYRECCHARAAKVABEY AL B
306 T A-—BRERNKRBABE - B T Ak
e CMOS T & 4 CM 9 RB/RBE B2 HH 129a -
MIEXLEATLBEN CTHAHRER B STIb 2 & 4
120b( 4T 89 A Lsedf) - HIEXLEEET L STO %
A STE W RB/RBEBZHH 129c RAAZEHME CC
ZRYHNEF O T LENZER(E | B)FP QY % L5
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RAEEHMAE CCHAEBRB -

% 48 BT B2 BMAattRmERE®R STIh- # &
W% CMOS E R g4 CMey—@ NE XA —18 P& MOS &
B 123 124 MR BEEZFTEM STO XA STE##E G £
320 2 b EAME B S EABBAR LBEEIRTASR

=]
=]=]

* %
4B Frrw SERNE LB -
AREAAFZ IDB YA T LEA ZERIHE T E
FHEEANTL2ES 5002 62B R ARl - £ bhF
o

AR EA—RBEAETLIBYEERETAEANAEAL CMOS
TR YRR F AT c R ARBR LT R
AR BB AeEET AR B EELE - B

@R STIb AR EEHFEE LR STORR STELR £ & H
FHEG S BAMERBAR > B MR 44 8o A8k o
FOAZ2BARAARFTHEAST LB HN TCHH @ -
L el ROMERALLEE 160 £ 19B
BALeMEEAR > B R EH A HE - o
50A B A F > £ % 16A 2 19B Bwy 5 ¥ ARz A1t
R IBHFEDZFERER 122 L -
EXLEHEHF o % 50BE F AT 0 BF, B F R A
BFHABALBIRBEEANLEZALLY R 182 L » #2453
A-BREROBLERR—BROBXEH R — PAHEXE— P
R - LBl Y WMEBEFHBEEANN -—BRHIMLE =R

i BF, B FHBEANE —BEOMLERR - L HAHE R
B % OB F M & 30keV 8y ik 8 E X T no— 1@
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4.0x10Mem™ 2 @y B B AN > B2 £ DkeV ey ik e 82X F
v =B 4.0x10%cm? ey Bl BN 0 3 BB E A 55keV
By e EXF ~ A — 18 4.0x10'%cm™® &4 # &4 4 A - BF,
BT & hthf IDkeV Yy mRAEE X T ~ A — 1 2.0x10cm?
MB EARMEAN L BBEFAE 45keV B AEZTZ T ~ R —
B 2.0x10Mem™2 ey B EHMEAN - % PHAEAB R EEBY
BE o MAPAEHARREZEATERLANRE -

W F SIAB YA RAAHRE 18 h#E G HA d-HF
Wk %l MARBIR - B F > wH SIBEFAT KEFRAM
BRERZAXKHY 10nm BOMERLELE 210a~ A& 2 R 1L& B
ZR& 20nm By MR B%E 210b — X4 10nm B & & 1t
R 214a A B — K& T0nm B &) K1 ® B 214b 44 4k A b 3%
BEZER IZZE - B EL2HZHESH CVDAwAH R H -
M ARBGRE 204a A R 204b A A E L A g B ey
weBALHE 2Mda b AEAE —HBHLALHE > WE A
R WA G AL FETHREAANFTAAESL —m LB -

o FO2AB FAor o EESIBE OS2 > — km(
ABT)GBRERAEAZHE Y BB Z Rt B 214b 2 L+
it EHEERARBY AN A GCKOBE o (KEFT) - &£ 2
Z AL E 214b AL R 214a M AEB%E 210b #
210a A B & AR 1244 £ & RIE @ L4 A — B8 B
Plomiiehzl - % FW 2%4#bRIEMBHERAELRS
REREH PRRR PAHEY - b E# 28 ARMELALHE
nHEAETEE TC 9RB/RBES BLl 82 BL2- B % &
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%R AR /B AR E B BLL ~ BL2 & & BL3 + &9 &M@ & H# 28 2 R
TRERMRXTHEEY  HAZERBOTHRSAFAHE 40nn
AE) 0 WHBHEHBENARSBY TR P REANME TR
EZ &M E - sboh AHLHEM 28 2 MehmE s FE
BB RENR 13aETERLOE 180nm- HEFEH 28 X &
& 180nm & & -

o 2B E YA A DIANBWM ST HEZHR 0 —KRHY
2omm BRI R 20 h#Ed CVD mABRAEZRE R XX
B hik@mI L &% wof H3A B VAT AL
B 29%# B RIELABRE W Fm Likez > R4&ERZEAL
R 294 THEAREZRE LI 13a Rl A 13b &y 3 4 2 4
2 A O

BE ¥ LBEYAHT WMEBETFHEEARKR  H
AR NRE > sbbhEZEN 28 AT Z LB ARSI T
% BLI ~BL2 % % - Z A B3I » A 8 F 14 & 15keV 8 Ao ik
EEXTF ~ 24— 3.0x10%cm?2 ey # Bk A > 3 B 42 2
f£ 40keV ey AEEXTF ~ A — 18 3.0x10%cm™? & # & #%
AN Bl P FEBEAEZR B 13a &H @B 13b 2 £ &
AL® R 204 LA B FARMEANEZMAE 13DF - BF
ZeE A — BRI R B 1305 %4 BLL - BL2 &
FRhPAEDERUERNHREEN 28K L o

WwF SMABYA T ERLe)BEFHEAZL  FHL
R B 13a HM A 13b T LW AL E 29 48 & A A
d-HF & 4% 2 ™ 4% % P2 -
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o % S4B B Y AR 0 A H S4A B S B % > A BT
1% £ 1bkeV #hyim R BEE X F ~ X — 18 2.0x10'%cm™? & # =
AN & 2B 13D UM REAAREEEHEAYY
N AERKAZTZLRE 17T b4 B T HANETFEZRE
13b 7 » 3% AR 12 AF R HHENETFHEANG Y QMHEE BT
c EBBH TR T EAN P AYARK 12 8% 0, 4
MBEENBETHEANGST® N & M4 KX & 240° -

o F B0 B Y AR 0 B F S4B E IS R X % 0 K4 8nm
BHFRRBEREIARTRAILY R 1ba hHEHMREZXEMR ®
28 WA URMEZT L - AFHBLE B EHEZHRE
E%%z%ﬁg’E%E%%i#%%ﬁi%%é%%%
B -ATHARZETREAILHE 15a T A& A MK KB &

A —EAEAREARKLILSTENTE LY -

AL ERAMSFT —# Kr 21 0, RARBEAHY
ANZAHF - AGBRIEORMEXRKAE N O ERB
¥ EREREO, ANREREEREODR FREDE 0¥ %R
FREGR XA EHJREANEN 28 WEABE » £ B A8
FaH T aMITERARENRET A/LEN 28 89 K R
% Bl BEFFERIRA00)H AL R ARZLERE
Faim(llDALHEGEETEARGREE - £ A1t
MBEOHERIEZ  ZRSCABOELUARIMKE O K H
L PEBEEFUAHGTAHREAE - EHE
RAILA A R Kb B GMR R Qp A RE e SILC
kb & o
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o % H6A B P AR £ F B0 BT HBIEZ 0 — KA
20nm B % R R IAAETHNE 34 LB REZFRE
%R lbazt - 4 BWRE M4 —RERMLEMHERE
mBELMKBEHEP) - BFE > % H6BE P — @AM
R 24 GHPMREZS EHE 4L - mAILY R 234
i £ % b RIEmAkehz - B FHHF AN EMN 28 4 KN
2+t % BwE 2T oG P STAR ¥ AT & o
2% > wHDHIBEFTA T S HEFTR 34 Pt ELH
Wiyt d RIEmike 2 BBk o

o % H8A B ¥ Arox 0 R B 236a A R 236b 44 & A
mRAEZS BHE M BEHAOFMTLE - B F > wE 8BE F
Fiw o MR E 21da A R 234 4 bz mEB R - 2
% > w B SOB FAIR —MBAITE 2384 % b CVD Mm%
R AR —RBEREANLEZS & E 4 ZHOBK
RUATAMBERLERENS KHE 34-

o F 60A B ¥ AroFc 0 A AW E 238 M AR ZHK
AL R 238 HE/FESHBAOM s HEH CMP X BR
BER%SRHRE MO EmBEREIREE - ALY RE 238
ik mhEERTFEL - EZE F 60B B FAFT ZA
ibwy B 238 14 3 & SAC &1t 4 B RIE m 4k &k 2] 2l 3% R ®
B 210b#% & B X R A

ko % 6lA B v £% 60B B S HZEL %% &
R 3443 dh CMP M B > £ B3 ZF LM B ¥ BN LK
Fiefe o T CMPOYEZEEHZE D B

w
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F Ry ALy R

Il
[ S—
o
o
[—

BT HHERT RSB L NH,(CH),NH, 2 %
WEMBBR - BATHFAZSEY RO R T > T A& R H
%o & APMC% B¢ » NH,OH - H,0,)% & FPM(7F BF » HP -~ H,0,) -
WS BARAEHIT CMP PR H AR EEE S ANBY%E
MEHMBEAG  TEEHF RS LEREHERGHRETFFAR
RF o R BEHF KX X FHMAE FGL &2 FG2 A A& B AR -

BE W HOIBE YA T — A% 12nm BEW ALY R
210c VAR LEAZHAEIEBEE LN A BX L B 8F
XA ETREIL BmiEd CVDAAB R ALH B 210c 4 4%
MR AHARES - LB F > FEAERZFHMAZE FGL #2 FG2
ZLEHHMBRRBERRRASLLMB%E 15b A H B A E 61A
Bey b8 #d CMP F2ttx ¥ MEmik®dm 82 RHL
FERARTRNBEREIR ATH-—FRAIFNAER  #£5A
248 FEHMAE FCl &£ FG2 9 ATURAZKFMELLRE 15D
B R X AT B b e

R W 2EBFHAT — S5 RE CCHhEdH CVD
MR EZAILHE 210c 2 L E EHZFHEFELABE
B CMP Ao A st B 3£ B # A F 384 > BB R — WSi B - &
% —RBALCwRE(RBAT)GBRERETZ S &8 E (62 L
B S BEBRE CCUREAZES WSI B AXBMKETL
CG- Bk » BEMBA A AT T & L4 & CCk
AR B RTZLEDNZER -

69



200417002

BEAZBA TR T P AURER N &4 L3 HKE
AR -—HETEHRAUNRABMRETEREY  &Am N &
B PRHERELTAS AN AERAEL—HETEHED LM
RETERA -

AL FEEMYFHME FGL £2 FG2 2 S A 1%
BY BB EMB%RE 16 hakAFHEREZ QLR
202a~ Rt ®w B 202b R R A4 B 202c AR R > T B 18
FRREBGE lbah B AL R 204a AR - £HBH
FoOBRREKLRLEELSL EMEBLE 15b @ 8iEHME
FGL #2 FG2 A R #Z=H M4& CC XM e E—T 5 ALK
BHAFRBLE lba @HBMFHME FGlL &2 FC2 X & R
3 13a 8yl A 13b 2 R4& /R4 B B BL1 2 BL2 2 M & &
—EF - Bm > FE - EEAHRNZE TR R AR
Bz 0.35 A E N o

BHE R AZ L BUZERY  BEAZIELE LM
TC +2H5M@MFHME FCGl R FG2 B % S R MBYE
Iob mEaHZEMNME CCHERABHRET —BaRHINH —
BEHZFHRBYLRE lba MBEBHZERE/AEAEBE R BLl &£
BLZ sy xmx @M - Bm > H%LMB%E 150 MR EFH
BGER loa TUHTRARAGERLALA B R ALY R
c B YT LEZE -~ EEHNE TR R AR
Bz 0.20 &2 F ) o

EZBRBGETRB T > BEFESHME FCl & 2 FC2 &
o HRENZREIH 13a 9 A% 13c 2k » # B % F 5
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Z AW l3ce AWHEERETYT EFABREKX TR Y £ 2% R
13¢c M MAZ BB TRAEAREREEIANINRES MAB FGI
A FG2 F » BB AFHME FGL K& FC2 A2 - 4t
Sh 0 AR RAE CG T N2 T M i 4 48 A X A 13c oy @ iE
& & °

AR GTR T EHBEALE R TCHAKRSE
ER2HRB/ERBEHRBLI BBL2M AL - B EmwBYg R
15f AR HALNEATEB YL —BE LT R B T8 M
PGl R FGCZUAA-—BEAER B ETHME FC2 & £
FGl =R » A4 EAMBZEHME CC X ARKRIE/REE B
BL1 #2 BL2 - sbthA A B R A S A X H ME CC X R R
¥ /B4 &3 BLI 82 BL2 2 M &9 B T 4 -

ERNSZ SHEAVRR LEAN R $2d Pzt
i FGL 2 FG2 @ # 4 M CCHLikEEBBEHNKRS
7 B B%E 15b WG TURBZBLE 15 T w
“E o HUARABFEATE -

Bz BT EHRARBEAEABRAALARB —RETL
B ARG TAEIF S R B AR — AN
*@%%%zﬁ%’%%%ERT%ﬁﬁﬁ*%%@%°

B M RE—BEREEEREBE/RARBERYE
By > MR BB RE—BES —EEH P @R
BmUAEA—REBAERGOEBR T - Bk > 3% F 5 e
BEHaHTHME Bt MEGHEIELARE L 2y
REFBERAB I AL BRAEZARRX T > 3 H
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BTUABREANEHMBY M2 RA3 S - bk
FEAPRZBBAAETHNIR  TEAEHAUNEFTEEANE
BEHE G BEANER -
AR - @ EAFREXTF  —EFRREE G KE W
—EZEHME B —EARENEMEGKEILLEZR
B/EBERIM  UEFHREHINED - F R %
BB ZRE/RBERTZT —EREEME - EHEFH
P oOBERZEREERLA—BLEER > EAEZFHMELY
R —RBEEMX LGNS —REBE/ABRERHRB/RAEE
BRI MBENERLE SR RB/ RBERY E
ERAMMBMEI AR ZIETHM Bl St EFRAE
EZUALNFHRBEFIFERLABRRT > ZRE/AEEER K
BARALEZEHRNEBERAYBEITR - FHEETETFHLED N
FHREF  ZEHHMEHEL LB LR ZLE T T A ERK
B ARFHRABRORAET R —BAREIHEE - £ &
RAREBEBER I, TURHMEREAMEHEE
ELESRB/ABERZIMO TN EHRREE > B
FHFMBLADHHEXRELAREALRYGREBE/REE R - F
B Rt R B ES - ZRBRERAELTHMET R
b RHRDBEFABFENZFHERMEBT > M H K
HEDZPE_RYGRE  MEG—BERABETR V. HMHERA
—BETH LHREBLEZFOMESG ML ZEERR
EORBER lp- A —FT @ EEFHEEARZEH A
BYE > ZFHRABRZIAANLNERLAKBER AERR
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EZFHHNBORMEZBETEAEARNBERLEE TR
lgp 2—EAMEHME- B AERAGCEHFZEAET > T B
 EBRBER IGCRERRBER ILW(RAARAHALAEFHEARN
ZFHREFTF )OI EAEDEATEHHY KR -

BHE  EFHALBIRGEEANRBEEIHMABE T -
b F-—BELATLRBAERT LHRERST LAY HFEF
FENFHRMBMATRAAERLES —BEHMEER B

2008 &= 1 A 7T B9 A KEHNEFFHEHE 2003-
001189 Wiy X BB ENZ (AL HARNAE - P F EHELED -
MERRABE)GUALERBEOANLELES 2 £ -

BEARRCOCESL LT BRI BT R ML (=
AELEFZMRAZETHESL - FHRAB YL H T LERN
ETURAERMERAERAOE S AR FZ T #IREH &%
K 3 ) o

(B X ERA)
(=) BX¥F»
1l BEREAAL AN - B F S BB 5

2 2BGBBFTRNAAEY B S a sy — 8
AELBORKKREGR D

FOBBKRBEFTRAE AN EATLBZEXESR

FABGHBET—BERERETARAALY 2BHELE
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RETEAEHNHZEAHRKL

¥ b BB A —MBREFPYERILKRXES — A
MEERMEBRIFE 2ENEATLRB—BAR®

# 6AZ 6DERETE 2EMEATLBRTAILMA
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A flash memory includes a pair of floating gates (FGI,
FG2) formed on opposite side walls (13b) of a projection
(13a) and each facing one side wall (13b) and one
source/drain region (BL1, BL2) via a tunnel insulation layer
(15a). The floating gates (FG1, FG2) each have a
substantially square cross-section  in a direction
perpendicular to the direction of column. The square cross-
section faces one of the side walls (13b) of the projection

(13a) via the tunnel insulation layer (15a) at one of two



200417002

continuous sides, faces the source/drain region (BL1, BL2)
via the tunnel insulation layer (15a) at the other side, and
faces a control gate (CG) via an inter-polycrystalline

insulation layer (15b) at another side.
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