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A semiconductor device that is suitable for miniaturization is provided. A semiconductor device
including a first element, a first insulator over the first element, a first barrier film over the first insulator, a
first conductor over the first barrier film, a second barrier film over the first conductor, a second insulator
over the second barrier film, and a semiconductor over the second insulator is provided. The first conductor

is surrounded by the first barrier film and the second barrier film.
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724 AL EEH CVD AFERWIIRAR - TEOS RE - &R
B S &K% - Bi{ibe (Phosphine) ~ ZHIfE (diborane)
BB WER=9E HBEBE=2F WHEBE=Fk
TR = FESR K BSG E - BPSG [ - L o DIFE B A
HEEMERE - CMP %k#EE USG fE - BPSG - BSG
FRER FHEHE -

[0216] 5S4 hEDERG&GHE 721 8K 722 &
G 723 B&E 724 PEHAFHEMEEMHEEEK 7132 &
BHER 7130 EEEFENEE 761 - #HH 763 - HEHE
200 R MR E A 715 BEHEFEAIEHE 762 5F -

[0217] ERGHE 24 WEFREEFME 731 fisk.
732 i 4R 733 F -

[0218] 4R 731 EA4EEH 761 B - I - Migg 732
BAGRUH 762 BB EE o BhAh - M4R 733 HLEEEE 763 HEE o

[0219] fE A M &% 731 fidR 732 M4k 733 E8I#
Ko AUEHRSBME e REBEILLUMREE
BME LER BERMFAISERANAENEELEDN
EREESEHME  LEREREMS -

[0220] S4h > WERE » ik 731 fidg 732 iR
733 EDNEATCTRERE 725 PN AARE L HEEEE
725~ &R 731~ MR 732 ffifR 733 EMRTEHEEFHE
& -

[0221] FE L#iBfER 20 L@ LB ERR 10 -
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[0222] AEBEE 10 LXEBER I BEEEREES
BI00NEBERE 10 NE&E 726 EAEEE MEWWM N
KRN FHLBEIIIRE - (L4 B&E 78 M EAFAK
REBGE 726 RAYMREERENINGE - WAFTE > RIEETLUAR
wEBEE&%RE 708

[0223] fEMEEERE 116~ &K 708 RE&KE 726 P i
ABFHEHEERE 109 EHEFENREHE 764 BHEER 115 &
HENEDE 765 HEKBER 715 REER 109c EEE
HYJETE 766~ B E & 38 200 R EHER 713b Eﬁ?: By
H9H 767 F o

[0224] HEE&E 726 "R ERFHEBE 764 EEFEDN
Mg 751 BL3ETR 765 MIBIEMMiL 752 BEIEDE 766 E
BEENMLE 753 BHRTE 767 EEFEHME 754 F -

[0225] BEAh - fE & 751~ 4R 752 Hiég 753 KM &R
754 ZELMAERBERE 727 P T ARE  REWNWZEM
751~ &R 752 Mi4R 753~ MR 754 &K T2TFEW
TE & # 7 H# 1k -

[0226] EB &R 27 LR EFRGHE 7128 EZE&K
B 728 FEREFHEME 751 EEEREE 768 HEMiR
753 BEBENEE 769 HEMiL 754 BEHENEBE 770
%o

[0227] £ &R 728 L& L B LR DS 768 B LY
fii4R 755 EA4ETH 769 WEBAYE MR 781 - HEHTHE 770 F
BEER MG 756 F o s EE 781 W—EF ot HAFM
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@ o

[0228] fi4k 755 ffidk 756 - B 781 EUR AL
G 720 BN RBRE  REMEEME 755 - i &
756~ EAE 781 - EEE 729 EMTHE S FHE L -

[0229] 44 H8 782 B 781 LA B 781 B
WA E o EE 783 MBI 782 i HE G 782 B H %
F o B 781 & 782 Efx 783 B ES S 130
A B I83 M — MO A EMR S -

[0230] E@BGE 729 FREFEEE 730 BB
130 B ATEMB G 730 o [ EEEE 730 PREA
B4 755 BB 771 BAGER 756 M0
772 % |

[0231] 7E4B &M 730 LR BEAEEE 771 BHEEY
Hidk 757« BLIETE 772 BEBAIMI G 758 F

[0232] BE4M > Hi4e 757 MR 758 B AEBEBE
741 REIHRERE  REOREHEE 757 Mg 758 &
G am 74] SHTEEE FEAL - |

[0233] RSB 741 LRBHEEHE 742 LEGH
742 hEN B EEMHL 158 BEBNEIE 1713 % -

[0234] £B%E 742 FREFHRFE 773 BEBEQ
i 48 759 -

[0235] BLAh - M4 759 DU AE@LEE 743 BT
KRB RENREFG 759 B4R 743 SHHEH P
Ak -
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[0236] {EMELE 743 LR BH GG 744 -

[0237] &% - {E[@ 7B b - 4 757 HERE TA Fi
TEIM G BL- B > 4 752 HERKS WL BiE
783 M E R CL> M E B 104a RIEEEE 1052 8 E W6
41 BGo b4 BIEEB SE 200 WEMBER 715 EX 8
130 WEMR 781 R B & 100 WEEE 109c WEIEMHE
FE TA B 6 B FN .

[0238] EEASHM —EERFANEEBEEM
FEE SR 200 [N ESE 200 W TN ESE 100 ME
fri & 100 9L HEARE 130 FiUBEHERT M
LN TR SNEE - BE BHREEEEE 200
BB 100 X RIMEER 103, TLUMNEEERETE
KRGS HERMEIESE 100 —f - |

[0239] EARBE R T RHBEES 130 RELE
B 100 N EFEBT UK EAS 130 BEEHLM
fr B b o B4 > fF DL G S B 200 BE S 100 X HE
BEEE 1300 b4 BEE BOWEBLTUEASE
HEMBAE FRAEEBMNREAEARNEREW
5B

[0240] B - MUK AFEH T AN —BH REE Y
A SR  ERRREHRAEGEREF AN —HoRE
B T B -

[0241]
=
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EAERART REEHEARNASHY —EER
FROLBEEBENEEBONE LWL EE - |

[0242] GV EHMEBER 3.0eV M EMEER - &£
EENEENEAY G EEBETN T AS BER
BTEENESNS LY I SBEENERS BT > TUER
HRE THEGE RGN ARER (MEEHR) At
BHONERAVHNESBAGS -

[0243] HE M ERNE LY EEBRENEZLEA
S (In) 8% (Zn) « REEREAEE In B Zn- 3
S EBRARRVEREZEA LY EEBNBESBNERY
FYOWBEN RENERTESLERTZMUN > B
2 EE (Ga) ~ 8 (Sn) ~ 8 (HE) - 8 (Zr) - $k
(Ti) ~ § (Sc) ~# (Y) ~#HATE (Hl@ - &
(Ce) ~$ (Nd) 4, (Gd) ) HI—HWERFE -

[0244] B4l > EBEYF BB TERALH
S8 - SM68 - In-Zn WEIY - Sn-Zn FEEDY - Al-
Zn EE ALY - Zn-Mg EE LY - Sn-Mg ALY - In-Mg
WS LY - In-Ga BEALY - In-Ga-Zn FHLEY (LR
IGZO) -~ In-Al-Zn ZE& Y ~ In-Sn-Zn & ¥ - Sn-Ga-
Zn BEALY - Al-Ga-Zn & LY - Sn-Al-Zn &Y -
In-Hf-Zn BEAEY ~ In-Zr-Zn BEALY ~ In-Ti-Zn &1L
# ~ In-Sc-Zn EE Y ~ In-Y-Zn HEEY - In-La-Zn %A
S (6% ~ In-Ce-Zn EE LY ~ In-Pr-Zn ALY - In-Nd-
Zn BE ALY ~ In-Sm-Zn FEE LY » In-Eu-Zn EEMLY -
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In-Gd-Zn %% L% ~ In-Tb-Zn B & (L% - In-Dy-Zn M4
{E¥) ~ In-Ho-Zn &It ~ In-Er-Zn HE LY ~ In-Tm-Zn
BMEMEY » In-Yb-Zn EELY » In-Lu-Zn FELY - In
Sn-Ga-Zn & LY ~ In-Hf-Ga-Zn ALY - In-Al-Ga-Zn
£ 1E% - In-Sn-Al-Zn & (L% - In-Sn-Hf-Zn 8 & 1k
¥ ~ In-Hf-Al-Zn HE 1LY -

[0245] FE It > “In-Ga-Zn ME LYW EHELL In- Ga M
K Zn REERITNERY > H In- Ga LK Zn NEEHIR
EMR& - 4 WA UAESE In- Ga~ Zn DI E BT
% o

[0246] 4 fERE/ALWFER > LI UEARMT
B IniaM;_q03(Zn0), (-1<0<l> m>0 H m R E2E & ) B
MiEte 54> M RREH Ga~ Fer Mn & Co f1 Y — T Bk

B TRERANEAFLABERNITER - B4 FAE
tYEER I UEMALRTRE [n;Sn05(Zn0), (n>0 H n
TEH) MK -

[0247] Bl 4m » " LA GE R H R F&IKE R/ In:GaiZn
=1:1:1 - In:Ga:Zn=1:3:2 ~ In:Ga:Zn=1:3:4 - In:Ga:Zn=
1:3:6 ~ In:Ga:Zn=3:1:2 & In:Ga:Zn=2:1:3 #J In-Ga-Zn &
tBEERN ERERNELEY -

[0248] EER/LYIERESEEFESZENER 28 H
SILYIERBBEAMEZEN o AER > HEELE
EFRhBEFHNETF HERZ2 EREERBNEAZEEEER
HEYR  HiEt BEENEZEEEPRKELYEEREZR

795529 - 58 -



1673853 106 E12H21H FRiRfEIE

% 103144800 5% BB 106 4£ 12 § 21 HEE

BITHRAKEERE (RELERE) r RELDIERBEER
SR KaRETEEALUEEBESAEEREE -

[0249] F4t > ERELEERE TR L AR K
tE®E (RELEE) mMEHKL - Bt A TEERES
EHFrERENRKECEE (RERE) %A AR
e RENEBERMIEGELEERE  EFXHHEZF
b FREEHSLY X EREAELNELEANELRE
HHE ERBEFELCYIYERENSE S BHEA/ILES
BEHBRNELEEBELER -

[0250] 0 R ATt » HHETHR KEEE (KREaltki
H) RELYWEEBELIRER KD LETNALREH
DE#HESRRE > TUEEH i & (£8) LHNELEDFE
BENEEERR AWEELE i (FAE) WELY
EHERE - XE C‘BEELAERERE ERILLUFERE
h s KEREBENRFEDL (ARE)  HTEES
1x10'7/cm® DL F > 1x10"%/cm® BLF » 1x10%/em® DL

o Ix10"/em® LT - 1x10%/em® BLF -

[0251] #t > B BNEELE i MNELEWFE
BENESRYTNEREBRERNEBE RSN - f14
AUEERAELYIEERBENES Fﬁ%ﬁl\\ﬁaﬁﬁﬁkﬁbﬁfmxﬁ
BEREER (25CEA) FTHER 1x100°A BT » &
R 1x102'A LT » R 1x1072°A T » &3& > 5B
BRBERE SSCTHBRETHER 1x100°A DT @ B
B Ix10A LT » HER IXIOCYADT - 38 “BE&E
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EREERE RS E£RA n BEUESEBNBERT
MBEBRAS NREABENRE - BEMS > CHAES
BLhERBE/N IV LE - 2VHUERKIVIULEE  E&8
B B B BRI BB

[0252]
(B AL ¥ B 4 )

THEHRHEE/LY L EBOERH -

[0253] ELY L BB S B E S S LY ¥ 58k
ESELMEEE -  FAIEERELYELERIATA
CAAC-0S ( C-Axis Aligned Crystalline Oxide
Semiconductor : ¢ B MERE LY LEB) - FREL
M HEE . HEELYEABURFRE LWL EBRE

[0254] HEMBEER  SLYLEBEES BIER
YL EBNEREACYLER  FRHESE LY LY
B TFHERELYEER - CAAC-0S- & 1YF
BEUEMEE LY EEEs

[0255]

(CAAC-08)

B4 o 3 CAAC-0S EIFHRE - 28> L TLUHK
CAAC-0OS & B BE7H CANC ( C-Axis Aligned nanocrystals
Do BRI S GE) WELY L EE -

[0256] CAAC-0S EH &% c $EEEBWETJ£§E%%B (1
BRER) NELYEaEy — -

[0257] EREEBEXE T EME ( TEM :
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Transmission Electron Microscope) B ZFFE ¥ 8y CAAC-
OS WH B BELEBRHEZENESIFEE (LBAS
BATE TEM E&) ¢ BRISEEN - R - €5 ®
iR TEM &4 - 822 F 5 55 i 5 B > B o B B A 3B
5 HIE 5 (grain boundary) - E L AR CAAC-
oS  FESBERRANSANETFBHENHEG -

[0258] T » #FF TEM B2 & CAAC-0S BT
B - B 14A R ARBRTITREAEN T ABEEHRS N
CAAC-OS WY EMWEMME TEME4& - A ANREHEER
IE ( Spherical Aberration Corrector) ThEE & 2| 5 & 1 &
TEM & - % F FH B & 2= 5% IE 00 A B 18 51 19 75 A% 7 1
TEM E & B REE C RESHENE TEM & - flaw
MEHAOAE FHATHRENETRIFESFEETHE
# 4% JEM-ARM200F /5% Cs R E SN E TEM & & -

[0259] B 14B FHKEE 14A hANERK (1) AW
Cs RIERMAE TEM & - 1 14B 5 LA AE 58 5 48 B
P BEFHIABBR - SSBETFBEERMTHRK
CAAC-OS i E (B BHE P KT ) = CAAC-0S EMTE
H A R B DL E T CAAC-OS Ky ¥ T Bt @ = B &
19 75 R HEF -

[0260] #I[@ 14B FiR > CAAC-0S EE B AHNE T H
5 - B 14C RUMHBTHSENREFHINE - B E
14B fIE 14C HH » —EEMOLTE 1nm M EH 3nm
MTFES m%m&%mzam@ﬂ%$WW%mﬁﬁ%
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0.8nm A - BB > W B 4G E R B B &k & (nc:
nanocrystal)

[0261] f£0f + R Cs RERME TEM B - 4
HAF 5120 EH) CAAC-OS BIEE A 5100 WEE R E M E
TR MR EBOEE (S2RE 14D) - £ 14C F
22 B A fE R BLEE R Y B A B S A E R B 14D
iR MY E B 5161 -

[0262] [B 15A mERAREEARBEATN F EBE
FB 5 CAAC-0S R P EH Cs RIEMMIE TEM &
% - B 15B~ B 15C FIE 15D SRR EIEE 154 F 8B
B (1) Bk (2) FIER (3) MAK Cs i IERSBEIFE
TEM %/ - tHiE 15B - [ 15C FI[@ 15D TG BT &
BETHAB=ZAMRK HABRIRABER - B2 &
FEGERESEE T EERER

[0263] #E > REEMH X HEEH (XRD: X-Ray
Diffraction) 48 % #1754 7 #9 CAAC-0S - §l4 » & F|
out-of-plane 3% 4> #7 1 & InGaZnO, 4 5 iy CAAC-OS M &
HEEE > WTE 16A Fiom » EEEA (20) & 31°W M H
B (o fh R 3% AOE Y InGaZnO, & & & (009) &
H BT 41 CAAC-OS iy& & EH c M AN > B H o #
FHAREEN GV RERETNHH -

[0264] =& » EFH out-of-plane 47 CAAC-0OS
WS BT 205 3ICHFAEE L AEE 205
36°Hf F Bt B W {H - 20 36°Hi 4T MU 4% R CAAC-
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0S ht —WHAAEFES ¢« HERBENESR - REW
2 . £ FI A out-of-plane 34y #7H CAAC-OS Hy&EHF -
7E 2008 31°H ¥ B B ue {10 AE 20 36°MT 3T BF R i 3 ik
-
[0265] B—77H » A ARAHREER ¢ MW HE
B X B4 A S 5 AR in-plane 3 5 17 CAAC-OS f 4 #4
B fF 2005 56O MBS L B W o ¥ & K JE R
InGaZnO, & 58 (110) & - ff CAAC-0S & » RI{E & 26
B R SCMENENEATN LGN E B (08 ) Ml
AW ETET S (VFE) > tWmE 168 Fox & H
BESTEEENEM - B2 T £ InGaZnO, 9 8 &
SALMEEB D o E 20 E B 560K T K& 1T 08
L HIE 16C IR BEBEEIFERHER (110) @
kST S B - W o BB A XRD A K A
DUFE SR E CAAC-OS T8y a BiA b 8 69 BE (108 7 L &
[0266] % - REAF AT T HH BT HHE CAAC-
S fl# > G A S InGaZnO, & B H CAAC-0S 7 F 17
REAEN HE EAMHERES 3000m WET S T
GEBE TAFTOENEE (LEAEEEAE TN
M%) - FUSHEEZTASEER 1GaZno, & &K
(009) EHYBEEE o B I » o 8 TG 4 45 51 CAAC-OS ff
AAMEN R o M A > b E o 8% E kR E R
R E R EENTE - 55 E - B 178 % &8 R
AAEBHEREAEHTEEAKEKS 300mm 98 F &
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HHWEHEE HE IBESIBROGHEZ - K
T4 5t T4 CAAC-OS Fia & Ay EALEY a 1 b &
AEEEREME - TLUREE 17B FNEF-—REER
InGaZnO, & &K (010) EAI (100) EHE - B4 » T I
2 HE 17B P E -BMEER (110) B -

[0267] 34 » CAAC-OS % &k 4 f5 % FE {5 89 & 1b 4 %
HE G LPEEBOREANEERAREENRK - &
GRS o E Ut > TLE CAAC-OS 78 % 2 B 8 BE 16 49 & 16
MEEBRERRIEON AT E NS -

[0268] (0 & MG LY+ BBy 3 H A S o B # T
G BT RAER - B4 ALV EUBIWERIBER
SR AT TEYRE S E GRS R T #ER

[0269] Bh4h > BEEEA LW EEBEY T RS M
MR ENE B BNBESBTES - Gl
MBS HHMRE LY LEBNLELERANY ST &
GEI G LR P E o I AL B AL R
FHA BHMERME TR - B4 ARENBSENES
B8 CALBSHRERTER (RS TFEE) A F
EHAE LML SO E T > ARG SN TR -

[0270] BRFEREZ L (EBIED) WAL Y L BB
AUBEEHRTHE - HEBOE Y LB S 0
AEREBE L EMEABNELYEEE - CAAC-0S
T BERGEEBEE - LB R - CAAC-0S BB K
AEAEAEREE FSMEAENE L YELERE - K
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It » ##FH CAAC-OS WEEZBRIVEFAEFAEENER
M (RIOBRRERE)  SdEFEHNEELSHAELRS
MELWEEBNETEHD  HELUWEEBORFHE
HEBNETRERRSESEHBR  CEEFRGEE
EFMEESE At FARERESEREEESN
EEYLrEB Y ESRAREEEREE - A8 B
CAAC-OSWEEBERMEEH  NETEES -

[0271] HJ® CAAC-OS NeifaREEEE » T AR
HEMERNBFRIOBHEREEEE Rt EEM
CAAC-OS WEEEY EENITRXABR B ECNRRHEN
BERMHEANEEH N -

- [0272]
(MBS EER)

BRERBAREE LY FEER -

[0273] EMEBE LWL EBNEHEMNE TEM 44
FEMNBEZRIEETNEBRNEZANHENGERTNE
- WMEELYLEBFEANERBNWRTAE S lom
BMEE 1000m BLFE Inm A EH 10om LT - THZ B
BAER~E Inom ML EH 10om M FE lom M EH 3nm B
T ENRKENWELY ETEBHER ncO0S
( nanocrystalline Oxide Semiconductor: =Xk & &SI E
HEE) -l £ nc-0S WEMME TEM 268+ » A
EETEEMESIER - L RS FORE TR
CAAC-0OS M AHE - Wik » TEHE KA nc-0S &
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& BB A A FHAL -

[0274] #E nc-OS > /N EE (Hl@0 1lom L EEH
10nm DL FHEE » 32 lnm 2L E H 3nm M T EE)
TR TFHEIEREBEHGE - 54 > nc-08S EAEBEMLLZ
HHEERIEREANHRESE HIt EREEFEEAR
FEEME - oL > B nc-0S EHEESHFETHIELE
tHIBEREEEZR -flw - EFACEHERREELX
B X B4 #) XRD % B # 1 out-of-plane A ¥ nc-0S #EF7T
EREIME  BRAAINRAGESRENEE EEHAERE
EEER A (B4 > 50nm M E) WEFHEH nc-05 #ET
EFEH (ERETEN) B B3 HUteBEEN&
NBEZE - -B—FHE €68 HE RN EN=E BN
METFHEE nc-0S ETRARETFHEHEK  BEIH
o H4h > £ nc-OS WRAKKREBETFEFEEF AREZR
HMBEBEREN (BRN) TESHWEHR - fTH > £ ne-
OS MRKRKRETEHEET  FRHEBEHEIRKNNVER
N Y % {E BT B -

[0275] #00t > M EEN (RXKE) CHEREH
W EFHEYE > FFUMET LK nc-05S A5 & & RANC
( Random Aligned nanocrystals : HE AEK&E ) BWE
ey 4 E 88 s A &4 NANC ( Non-Aligned nanocrystals @ #&
MEfEkE) NELYEER -

[0276] nc-OS BEHEMXLFEEA LYWL EBSNEL
WM - F o no-0S WHKEEELELA LY LS
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BK-HE > £ nc-OS PN AEWNBENZHEHEEZELSZ &R
MHEASHEM - BT » nc-0S WEEEEEIL CAAC-0S
,‘_-gj“ o

[0277]

(EREEYMFEER)

BE SHHGEE& LY FEER -

[0278] ALY L ERBREREETHNE FHINZAMR
BEHEXAEBEAEETXNELLERE - H—EAFAEERAA
AEAENEELENERLYEER -

[0279] EEEELLYWFLERBNSHEMNE TEM & F

mABHREEH -

[0280] f£fZ A XRD SEEF# B out-of-plane A ¥ JE &
SEYMEXEBETEBINE > RAFRIRTEEENE
B HEHFEERELYWErEBETEFGEHEN BRI EE
B HFHEREELDIEBETRKREFEHNE > &
ZAFMEBEMRAE I ALAEEE -

[0281] BN ERERELSERE - fl1 > ER&KE
THIZE2RFREENEERBRAREZ2NIERER
( completely amorphous structure) - th H B 2l & # 1
EFHAEXBEEF_S#RFERFHEREREE  LTHAE R
BEFNEHERBRAEREE Ht  REEEANERE
FEERMEERFHINEEENELY EERT R E
HREAEERELYWIER -ZEV0REBREBEFNELY
YHBEBAERELELYYER EE HREAFE&ER
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Bl 40K~ BE#¥ CAAC-OS Fl nc-OS B & JE& S+ B R =K
TENERELLYFER -

[0282]
(amorphous-like & (LY F EE)

EE ALY EERBEBREEFE NN nc-0S BIEHESAL
DHERIENER MATSENGERNE LY FER
% B 78 %% amorphous-like &Y ¥ HE ( a-like OS :
amorphous-like Oxide Semiconductor)

[0283] £ a-like OS HY S MM ¥ TEM £ &1 H K&
ZE2z=HE (void) - B EEEME TEM &% > &
AR EZRIEEBNERMNAEEZINELMNE

i o

[0284] B a-like OS HEZERE > FIUHEEEBFR
E o R T # B H CAAC-08 & nc-0S FH EE a-like OS EH R
BENERE TETRHETFREAEZNEHEL -

[0285] fERETE FRENEAL » EHF a-like OS
(A A) ~nc-0S (BAX B) f1 CAAC-OS (&KX C)
SEEALTLZE In-Ga-Zn L9 - |

[0286] B r MEZXBEANESBWESE TEM 2
e - HSENMESE TEM 26 T4 > SEEALERFE
R

[0287] JEE - 0T AR & A E & Y8 & 4 F K — B 4
S - W BEH InGaZnO, EEWNENEKRERFEEE=
@ In-O M /N Ga-Zn-O BW 9 EEX c#hm LUE

m
juisq
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RIBBE LS EEEEFENBABBE (009) &
BHREME (LB dE) E4THSH > B SEH
SR E B 0.29nm o Bk o H DU & R R A 69 B R
# 0.28nm DAL H 0.30nm BATEYE 5 fER InGaZnO, & &
o S E S KSR SE B [nGaZnO, &5 & 1Y a-b [

[0288] Bl 18 RMEET SBAME S (22 E 545
E 45 ML) WMEYRTOHAT - 28 SEBLTH
BER bt SR RE - i@ 18 W& > 7 a-like OS
o EEBREETNERENER TS A - HHEMS -
WIE 18 £ (1) Fiom o THEFME TEM HEEWHER
H 12nm RS SH (thiER TGS K) £ T EEH
BE 42x10% /nm* BAEES 2.6nm £F5 - B—FH  q
41 nc-OS f1 CAAC-0S B METEHEIET N EMK
BB 4.2x10% /nm® K E N 0 & & H R T g B
- HEEMS > WE 18 Ba (2) & (3) Fm - AR
GEFHEEEHBANM - ne-0S & CAAC-0S HjTige
BE RS 14m AE R 2.1nm A & -

[0289] 44t - B A5 E T W4 5IHE a-like OS 1 gy & &
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Semiconductor device

[ 3]

AZFHN—EER TG -—BEENMELCONFE
BEER - AZHN -EERITAZEFEREE
B E—TnH ZBE-—THELNE-EERE ZFE &K
BENE-—EER ZE-EERELNE-BBE &

—REBE e EEE ZECRERLNE RS
B NRUE @SB EMENE, B e HEE

@
MRS MEEER S EERES -

A semiconductor device that is suitable for miniaturization is provided. A
semiconductor device including a first element, a first insulator over the first clement, a
first barrier film ov& the first insulator, a first conductor over the first barrier film, a
second barrier film over the first conductor, a second insulator over the second barrier
film, and a semiconductor over the second insulator is provided. The first conductor is

surrounded by the first barrier filmand the second barrier film.
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