tyiary 2025F E72EICHAMEZ ST EMBER

YRS UL(OERER) | VRIS UL I REFE IO (ALP : Atomic Layer Process) Dl & iSAE
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8 2025438168 (H) 9:30 ~ 12:00 I K202 (E&HF)
[16a-K202-1~6] RFE 7Ot X (ALP : Atomic Layer Process) Df#Hri:fl
b 1RY2E 2]

A0 BERK). FBIE FEERAK)

9:30 ~ 10:00

[16a-K202-1]

HIIERIE 7O X ICHE T ZRBENE—2TO
ANLyPELVIRED DT & HIE

OARH EF (1.V=Z—tIav4 4V Va— 3V X)

10:00 ~ 10:15
[16a-K202-2]
Mo(CO)g% AL\ 7=Mo-ALD 7 Ot X DIKIRHL & R KB AR

OM2yNR BRga™. hO T, &k B SR #50. BB 5 (1.RARI)

10:15~10:30
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ULSI-Cuigfg/NY) 7EBBZrNDOALDRRE 7Ot R BEH

OM2)EH ', D B &8k 5. 4R HEL. F|IE =34 (1._RART)

10:30 ~ 10:45
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Rudense® ¥l DES(L Y RE L D EBEIMIE - B LAY

OiMia B, $K BB =2 724 LA G403 Bt 5523, BER BNS. N Bd3, 88 13 &
X B3 EH XE2(1LWLWFKRI. 2 UEAREL. 3.8V )
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11:00 ~ 11:30

[16a-K202-5]

Atomic Layer Process (ALP) for Metal Oxide Thin Films: Enhancing Selectivity and Inhibitors’
Role

Hae Lin Yang', Gyeong Min Jeong?, i-Hyeon Kwon', Min Chan Kim', OJin-Seong Park’
(1.Hanyang University)

11:30 ~ 12:00
[16a-K202-6]
Area-Selective DepositionZ 8 L 7-#8&iERAtomic Layer Etching#z iy

OFR kT (1. SFRQ)
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WRIERETOERIZH T ERBE 42— TO
HNRLy OB LVIEE S HDOF R &l
Prediction and control of coverage and film properties on large-scale pattern for
deposition process of Si dielectric films
V=—t32av¥94vYa—varvAkARit, CARHA BT
Sony semiconductor solutions corporation, “Nobuyuki Kuboi

E-mail: Nobuyuki.Kuboi@sony.com

FUAT VA T T TTNT A AL NS SilINZ CTHEIEE V=T 31 ZDOEHHN
WA, RIRFEIRE CE DT T AT N RE = TORBE T a8 AD A = X LOHfR L %
TUTHEEAS N = LUV TO AN Ly 2« [RE 554 O FE Bl i O B EME D L Cuvb, FFIZ,
VR (B . Bk, BAEMEENCR L T, N — N TONMRR0Z DR ZE AL & BB 5
ZEIFEELY, 22T, BEEOINETOT IRy F I OET /MEEIAN2]Z A LT,
RIS — L CORMET S L ¥« BEE AR Z il D ORI ER TR TE S I 2 b—v
a UET NV EIT T,

ET VLTI, FEEEOHERER | C OB TEO T OEZHIZ-OW T, 1345 nm D Voxel D HIZET
EDJFET-HE EZE D Voxel & FHEOFABAL L LT Voxel Rl ERICIESWOTHEERT 2
i L U= (Fig. 1), BEIX. % Voxel IZ5 2 bNTFESIREEDEATFHME L TRETHZ &
T, KRB Y — 2 TOo A DFRHL & "THEIC L72[3],

{KIR IR (120°C) TP SiN-PECVD 7' & A EBR T, BWEEEIC L »0b s FHkoE 7 +
7Y —% b ORI R EE DSBS, REIEET VE W, BX O, REo 7t X
KIET— 4 L DHBRHEIC LY . ZORDETZ 0P —%2 40 SIN IO A =& LT
X, HAMTERFRNE W I X MR ORESENT IV I —F—OHFEENFEETH D Z LM
minoiz (Fig.2), 3726, (KA SIN-PECVD TOBVE &1, SiHs it b, KE L, B2 Gap
bV TN AMERR OERBLNEZE CTH 5, F72., SiO»-PEALD @ k L v F ERRIERRED >
Rab—ya VRS, B RBRICRES D OO, IEETOREE TR S Ficxi LT
FLTHZENREN, EEOV Yy by F L— FBLOERFFETME PG LSRR E
2olz[4), TTASBACAT v T TOANREHFEA TN L DEETEEDBBEE DX —RA > M7
STHBY ARFEIZE DA F VEEEOR EE =3 vF—T T v 7 2O 5 b 3B 72 ALD %
FHRTL70 v R ) TR DHEEZLND, AFFBH TIE, 2 HIZHONT R FEMIZER L2V,

’ Mig. Length L(T, E4) ;&0 Fazn
| Gasflux | - if
| | i0
[Reaction Proi:.*i‘Sup‘er p;lmicl N Voxel 1
) L - - - i
| Al f FE
(CradlelNSticking|Rroby{(r1D1)
Fig.1 Surface reaction model Fig.2 Reproduce of columnar structure Fig.3 Film density variation

[ZE3CiK]

[1] N. Kuboi et al., JVST A33, 061308 (2015). [2] N. Kuboi, JJAP 63, 080801 (2024).
[3] N. Kuboi et al., JJAP 62, S11006 (2023). [4] T. Hamano et al., DPS, C-3 (2024).
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Mo(CO)s Z L= Mo-ALD 7O+ XA DIEEHIE & RIGHEHERTT

Reducing film resistivity and reaction mechanism analysis of Mo-ALD using Mo(CO)s
RABTI, OM2)/NRERSE, (P) LA, (P){&skE, HARHELA, FWEFEE
The Univ. Tokyo, °S. Obara, J. Yamaguchi, N. Sato, A. Tsukune, and Y. Shimogaki
E-mail: soken-1108-monday@g.ecc.u-tokyo.ac.jp

ULSI D &7 — 1 > 7020, Logic, & T8, 3D-NAND 7 /34 A DEFIEHIA £ F 9 EFH LT
< 5128, Cu, Wb 2 R IARECRATEL & LT Mo BAEIfF ST 5, T3 207t A
KT 400°C, 600°CLL FC Mo % 7 AT MEMIEIZHDIATLLER S 5, T DT, BEmk
BB, JRFE L~V TIRELZ T &, RIRE 7 vt A [ EE e i1 aE  (ALD)
TREANFGETH D, Mo-ALD DS LTIE, MoOLCl, 23 Kbt o h, ~urv >
U —72 Mo(CO)s & FIV =8 7272 Mo-ALD 7' 1 & A & A [mlfiat L 7=,

F9, AKHEHT Mo A RIS 5 72012, KRR A (GRIeHl) ZFRRiHGT 5 CVD UG 21T
S TBED AL CRA) (2 OV TR 21T o 72, Il & L TL Hz, NHs, N2HsCHa, NoHa 2 VY,
200°CIZC CVD U E 1T 5 72, NoHald C R OB LA TH D3, N "R %< &%
WD ENomoic, NHaldk IRIHIZ2 A R L7223, C, O, N R DL S8 ThH 5,
UL Ho 38T % 400~800°C C 20min 1T~ 72 & Z A, O A& TiRE %2 FiF 2% & L. 400°C
TlE 6 at.%, 600°C TiX 2 at% & 7272, C A% 600°C £ TOEIL Tl 10 at.%oF2 & TR,
800°C CiL 3at% E Tk L7z,

WIZ, Mo-ALD HEIC SWTHFT 21T - 7=, Fig.l (278 L7 GPC DI EEK NN S, 150°CLL
TR SR AE I B iR LTz & B D o BEERRBME ORI 417 - 7o/ R & Fig.2 12777, 145°C
TiE. AT v 7 ALy ¥ 100% TR S v iz, BBV RS 5 1715CTH . AT v 7T Ly
¥ 91% & I B T o 72, 175 CTRES— V& + 012479 & R b AD T MRE B S 7z,
INDOMBEENCONWT=a—TF VKXY NIRRT U Uy Vv EFH LR L~y a b
— X EIEH LTI Lo, 2o ORIERE, B LN BUSHITRE R 2 0F8 THET 2,

0.30

o

[ =]

o
T

GPC [nm/cycle]
o
o

O.UO 1 | 1 |
130 140 150 160 170 180
Temperature [°C]

Fig.1 Temperature dependence of GPC Fig.2 Step coverage evaluation of Mo-ALD
at (a)145°C, (b)175°C, and (c)175°C with
long precursor purge period (AR=40).
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ULSI-Cu E2#R/\U 7R ZrN @ ALD BIIE 0+ X BA%
ZrN-ALD process development for barrier layer of ULSI-Cu interconnect
RXBELT, CM2)EPE, (P)IuniE, (P)EkE, HMHKEh, FTEFEHG
The Univ. Tokyo, °J. Tanaka, J. Yamaguchi, N. Sato, A. Tsukune, and Y. Shimogaki

E-mail: june-bach-11@g.ecc.u-tokyo.ac.jp

ULSI 7 /31 A X EgEll - IREEE LD T-DIZ b7 P A2 OfiiL - mERLAESR, &

FUZHEN Cu ZIBEROERIEAM/ NS CTE 7z, Loy LERIED Cu FOETOV-HH R
(%9 40nm) 2 E THE/h S 5 &G SRR ROMIEE S C O - O IEFMEHGEL O S BMEH C & 72
<72 WP T 5, K7 Cu DNBEFERIICILET 2 2 & 2P < TaN 2N U 7% Cu I~ T
FHEHT (Cu: 1.68 uQ-cm, TaN: 135 uQ-cm) TAU THEHERF O 7= O EBALICIEBA DR H D, ZD72,
PRI KX > TEARF O Cu AR L, BRI O 2072 Mz 272223 %, 7z, EFEd
WMEDRSET DEICHEI ALY TICL A2\ ETH 5,

F 2 CARIFGE I THELE LT ZIN IR L7, ZIN (BB A B2 b o | Tk b K
w%ﬁ%(wﬁﬂnmw%ﬁﬁn5%@7:~w?f%AUTﬁ%%ﬁﬁé%«%Emwwmﬁm
DY) — 72 BP0 L 72 ALD IZ K % ZeN B Z 1T o 72, FBHZ Zr[N(CHa)2lay SUG T A1X NH3, %
X VT HAPR—=TH AT Ny &2 72, Fig. 113 250°C T ALD B L7z ZiN O 7 Vit
THREL LRI D 77 7 CTH D, A 7T U CHRESBRIZIZHEM L TR Y . R
FPEICEIL TV DS, AR 7R RIRPUIRICIZ 72 > TZevy, Fig. 2 1 1 A 7 v dH7- v O &
(GPC: growth per cycle) ZiREIZxf LTy N L7 T 7 Th b, 150°CH 5 250°CIZ GPC A3 kH
KZ—EL 7% ALD-window MFEFRTX 5, Ml & IFEIOfafnl & %@ /e SPRAER) 72 ALD Feft:
DRI, RESCHBEORMPDNZL EEN TRV EER LA+ ThoTn, X0 IKEHR
BZ T D12 DHFIEIZOW TR ZIT> 1O THET 5,

70 1.E+08 5
60 =)
T 50 | LE+07 B g4 [
k=) i G gv]
% 40 = g3 r
% ' 1.E+06 z\ ei
220 1 1E+05 Z T
(0]
10 (2
0 T 1.LE+04 0 ' ' '
0 50 100 150 200 250 0 100 200 300 400
Number of deposition cycles [-] Temperature [°C]
Fig.1  The ZrN film thickness and resistivity = Fig.2  The temperature dependency of GPC.
dependency on the number of deposition The GPC is approximately constant
cycles at 250°C. (ALD-window) between 150 and 250°C.

[1] C. C. Wang et al., Journal of Materials Science, 30, 1627-1641 (1995).
[2] M.B. Takeyama et al., Japanese Journal of Applied Physics, 61 SJ0802 (2022).
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Rudense:## MER L MR E £ D EREAFRIE - BRIEHKE
RT adsorption of Rudense®on Ru oxide surfaces and its oxidization
X!, BY—2 O@ME &', M)HK BEE, ONDEE &' WX FHE?
Bt &% BER RN BH FAd? &% 1Ak BFE? EE XE'
Yamagata Univ. !, Tosoh Corp. 2, °Satoshi Suzaki!, Haruto Suzuki', Ryo Miyazawa', Yuki Yamamoto?,
Hiroyuki Oike?, Ryosuke Ebihara?, Shuya Ikemura?, Hajime Goto?, Kohei Iwanaga?,
Fumihiko Hirose!

E-mail: fhirose@yz.yamagata-u.ac.jp

L IZLOIC BbLvT =7 DI LSHIZE T D F v /8 ¥ 72 E ORSREMA B fE IR IR 2 i
%o TA 2O TR, R BV T HIRIE THRBME L HBT A LERND D, Thix
IR - T HERE O ATREME 2 B S 24 5 72 . Rudense® (fbZ# 2 Ru(EtCp) (55-CH2C(Me)
CHC(Me)O)D =R T D Si i L OV 7 = 7 AFRIH TOWAEBUG % IR THIZE L, £
DI Z TRz, FMEHIRIR CRMEE T2 Z E8bn0 . fafEmiT > 7 X< Ehi e A
r IS CHWAE D7D OFEMALRATREZR Z & bbb o 7o, RMEIOIRIRRG & SR 1 e AR
DAHEMEIZ DWW THERZTT 9.

2. EBFER  RIE T CRMEBIZEZEABNTY 7 VREICHRK L, REREL S BN R
SRS CBIER LTz, Vv 7 V£ T Rudense®Z fafnk s, 77 A~ e Ar Be{b 240
WLT, B LIEBIbLVT =0 AR T D, RILKFEDORK G % R T IHRIMILE A~ h L E K
1 2R d, 2800 25 3000 e DARIMEINGEEAEIN L, RICKFEDREIZF HIAE TR T 2R
L. Rudense®N=E{E THE LI MR TE 5, 2O — 7 8E T Rudense® W 52 E L AR5 &
EL BEE Ty hLTHT, (K2) ZOMEHIRIE T CHEMEE TS Z LR ENT,
FOGHELE UL T—IRE ZIRBUGIAFE L, FRBEVE RS 2 e LT 5, RIREIZT 7 X~ bt
MR T V3 ZRE 2 L EFIIAFR SN, S HICNETELZ E LN, LEXD
Rudense® DRI SSMEDN R S3L72 03, P2 CIEERFE R 2 RICWE LB RIS W TERT D,

35x10° -
2962 cm
N
30+ 400000 L
8 " 200000L]
c Q
_g 25 _\./-_1 E
5 2970 cm 100000 L & o8 was .
2 | 2 P e
H ----n= Z N =
< ; 19000L) < 08F L dmRRRAEEE
20+ 5000 L sl — TREGE2RREDREETI
T 1000 L o
15 | ! | ! | L 0.0 | | |
3000 2900 2800 2700 09 00 200 300 g0y 10°
-1
Wavenumber (cm ) Rudense exposure (L)
1 Rudense®MEfIC X 5 fribAKFE 2 Rudense®H5 &2 L 5 RIbLAKFE
(2B 2 ARINBIR AT S VAL AN e
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Atomic Layer Process (ALP) for Metal Oxide Thin Films: Enhancing Selectivity and
Inhibitors’ Role

Hae Lin Yang, Gyeong Min Jeong, Ji-Hyeon Kwon, Min Chan Kim, Jin-Seong Park”
Division of Material Science and Engineering, Hanyang University, Seoul, 04763, Republic of Korea

*E-mail: jsparklime@hanyang.ac.kr

The precise deposition of metal oxide thin films onto various substrates without additional patterning is
essential for advanced semiconductor patterning. Area-selective atomic layer deposition (AS-ALD) offers a
promising solution, enabling selective deposition and preventing unwanted coverage. Small molecular
inhibitors (SMIs) with aliphatic alkyl chains, like DMA-TMS, TMPS, and Hacac, are widely studied for
AS-ALD, enabling precise control on nanometer-scale patterns. However, research on SMIs with aromatic
blocking groups is limited. This study explores the chemical and physical passivation abilities of four
Si-based SMIs with phenyl ligands: TCPS, MDCPS, CDMPS, and DCDPS. DFT calculations reveal that
TCPS, MDCPS, and CDMPS prefer exothermic adsorption reactions on SiO2 surfaces, leading to a
significant increase in water contact angle (3-40°), confirming successful passivation. Monte Carlo
simulations showed that MDCPS (91% surface coverage) exhibited superior passivation and selectivity,
surpassing aliphatic SMIs like DMA-TMS. These findings demonstrate the advantages of aromatic SMIs

for semiconductor applications.

¢l gl a, ¢ ol

(a) o 3 5 (b)
TCPS MDCPS CDMPS DCDPS
100 & A
Side-view @ - % \\ S N
of adsorbed AX X o < AX ;’ 80} . N _a A L
SMis “ggggsf “35‘;‘%\5 RIIAV S Ag;\;é\f < \ w7 \\\ < -A
) \ & \ >
- X { AN ( . L ( ‘oY .‘ 2,60- N —_a TCPS ‘I\\
Top-view | L [ 3— S 3 " —A- MDCPS S
of adsorbed i,_ ‘V T %_ "v ‘i - | Ea - | ;anr .‘3 40 | \ #- CDMPS -
SMIs { = _g' ot ér $ = % \\ -4~ DCDPS
4 ¢ v 4 ¥ » 20| \ .
o - (2 AWEETT R S
1) ey _ 9 d o O 1" R P o " s N s
Footprint > »} - ‘CJ K 1 8 ® %_o 0.5 1.0 1.5 2.0

MoO, thickness [nm]

Fig. 1. (a) The adsorption structures of aromatic SMIs on SiO; surfaces based on the number of reactive

groups. (b) The selectivity of ASALD MoO; on SiOz, depending on various inhibitors
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Area-Selective Deposition Z#tR L 7=
HBE3ER Atomic Layer Etching Hiffr

High selective atomic layer etching in combination with area-selective deposition
EXT ZinFBEARREL 42— OFRR EX!
Semiconductor Frontier Research Center (SFRC),

National Institute of Advanced Industrial Science and Technology (AIST)!
E-mail: Masanaga.Fukasawa@aist.go.jp

HRT S A 2O 3 RITAL DI ETIZ DL, BARDERIRT v F o IR ROHNTEY .,
ZDFED—>& LT Atomic Layer Etching (ALE) OZEMEARRET STV D [1], AR TIE,
¢ 300mm i DT v F o 73 E & O C Area-Selective Deposition (ASD) & ALE ZffF L 7=t &
BN v F U T E2THOTZRERICOWTHET 5, I, lEEZFIRE L7- AS (Area Selective)
-ALD/ALE OFEABDEINEFRICHIE SN TNDLR, TEWEEL, =y F 72 FEHNE L
SRR TH D,

RO RIE TlX, =y F L7, FRIY a0 W MRS 2 RG% Sk 55 C
RN TAEHR L TE0, BARDRIOSHENFRICY = NN S D720, A =X L@ O
HEOENROHEN D ST, FFIC, IEFEZHIND NSV AT T A< TiX, 77 AvHERESEK
I SS DOFEN SR I L L, 2 OBEMENR 57 FEZAEREA TN D,

—FT, BrE7atA (ALP) OFHO—2IZ, 7rEABREROMELLNET HND, Flx
IX. ALE TI3WRAE L MBEA T v IR BES 2 2 L Ty e xnflifband, AEIX, HiC
ML L72 ASD AT v FHBIL, v A2 ORIy F o 7 RERE E ST L5FTT 1t Al
B (EER L) ZTREMIC LS5 2 LN ARRIC e o T,

IO XY T uk A OEHE R A7r—/7 vk 255 (atomic-scale process design) | &
A7z (Fig), AllE, ASD & ALE OfiAafbHE 2 —flé L TR LD, MERCHIERIZE T
CHciii 72 Atomic Layer Process (ALP) #AHAGbd 29T, MEAVICHDBEIRF SIS,

X GEHOIZ I BT BFEL ST ALP 1K, = v F 2 7 I OMEHER K 1 SO S8 R O BEAR DO
BIZ BN D L E 2D, flziE. BRI 2t 288D ALE (3. FEEGHOBLS T4 % ITEN
S, KV EMOEW LA T T X~ & OG0 FRTRIND, RERORR
% ALE &/ AT T X~ ORETEZ BT 5121E, BUEMFEAEA TV ALE OBFET — ¥
BILOZOMAOEEILERARTH Y, ZOEBUTNT, LiE0 BB D EBOE 2
HIEMEAL 2 ]9 5,

[BEF] Z O Ro—E8I%, NEDO (ENZHFFEBAFE i AT = 1L F — - FEEEITR G PHIREME) o R
A b 5 GIEHB(E v A7 L EERLAFZER 8 55 2E ) (JPNP20017) OB EDRE RGN b D TT,
[1] M. Honda et al., J. Phys. D: Appl. Phys. 50 (2017) 234002.

Multiple combination of atomic-level processes (module)
et B a2 i

- C.F AF « Pre-functionalization | faSbaiilolE Final
ASD 4'8 L, > - Surface modification profile
| Adsorp. Desorp. - AS-ALD

- etc.

For higher H

[
selectivity Conventional ALE | | For stability |

Fig.1 Concept of atomic-scale process design
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