tyiary 2024 FE35EICHAYMEZEMETEMBER

[—#tv> 3> (OERE) | 13 F8lk: 13.4SIR 7O R - SIREME - MEMS - EBREi |

B8 202498168 (8) 13:00 ~ 17:00 W B1 (BRHK—JLB)

[16p-B1-1~14] 13.4 SiR 7Ot X - SiREMHE - MEMS - E BT

B XEBRX). MHE BRERKKA). FE B0 (ERH)

13:00 ~ 13:15

[16p-B1-1]

WL —H—#E&1t (CLO) 12L& (100) Grain-Boundary Free SiSEERI D EHRAY 2 584K
Dimplet&i&

Ot & A k"2, Bl B2 @M 1742 (1.Sasaki Consulting. 2. 5B &IEK)

13:15~13:30

[16p-B1-2]

F—hSFRTOLRICEBH S ZEREDH T I — b poly-Ge TFTODRIS
OM2)AIE AE'. BERE &A A8 EBAA (1.HILERAR)

13:30 ~ 13:45

[16p-B1-3]

A5 REMR ED4IHEFHEE poly-SiTER 5 > Y XX DpHE > H LA
OffA BT, BEH THXA R BAA (1.EILEBRARE. 2. LB ARISE)

13:45 ~ 14:00

[16p-B1-4]

FEAAL I R4 F—FL—HZAUVICVDREEa-SIEEDIERIL

OMMA =w35'. HFO K. SHE X S SHABA VB EE2 6/ B2 (1L.HRAL. 287V 2y
JaAFRT )

OEMETY M) — O RBERRK

14:00 ~ 14:15

[16p-B1-5]

Performance Improvement of n-channel TFT on Solid-Phase Crystallized poly-Ge by Channel
Width Shrinking

Olinyu huang?, atsuki morimoto’, kota igura?, takamitsu ishiyama?, kaoru toko?, dong wang’,
keisuke yamamoto! (1.Kyushu Univ., 2.Univ. of Tsukuba)

OEMETY Y —

14:30 ~ 14:45

[16p-B1-6]

1S ZER EZERGSEEADCMOST > /IN—X DR

O%A HE. & MEB\ BA A% BB SR ®L ELL WX EN (1L AKR HKET.
2R AR #IEYHE)

O EFHETY Y-

14:45 ~ 15:00

[16p-B1-7]

L)\ ZERBEIC & D ER L 7zuCLS (001) SiEfE & MOSFET
OMNEFE B, EXE' (1.BIEX)

15:00 ~ 15:15
[16p-B1-8]
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vy 2024 F E8SMLAYBREMERMEBES

300 mm GAAFET/N1 O b5 UHBRICHEITISiGe/SHBIEFDRFET ) 7V X b 1 57
Ok EA B8 =i, BRI\ Lig bl AREE # BR' (1.EEH)

15:15 ~ 15:30

[16p-B1-9]

Gate-all-around CMOSHTIN/TIAIC GateBMD &N HEREMOFIE A H =X L

OmIzp #="1. Lig f'. AxME B2, ZA T AREF. M ER (1.ELH  SFRO)

15:30 ~ 15:45

[16p-B1-10]

ITEXEDvILBERE LT Sig;Gegs BLUV Si BRERICEITAH, FRCFy HRICKBRZAIITYF
> OFER M FT

OMNEK X', SE FH2 =8 BE2 Al A2 Yamamoto Yuji3. Wen Wei-Chen3, R
7! (1LZARLI. 24 KERESS XV, 3.IHP)

16:00 ~ 16:15
[16p-B1-11]
NiEBSERRANDSIH BRETIC K BN U RRZEE & A& S S

OnH &', B Lz %R =i (1.8AKRI. 2BMIX)

O EHMEIVN)—

16:15 ~16:30

[16p-B1-12]

{EBPLAYEEIC K BSi b L O FIIT TER Y 2 8-FRISIDYLEET

OmEZ mAT. BEEAT #1182 MR BEE2A IB —33. ARH E173. Bl =—83. &
EAN3(1.BAKET, 2BHAMREL, 3.V Z—t X494V Ja—vavX)

16:30 ~ 16:45
[16p B1 13]

Omh#f B&T. A @A LE H’ﬁk BRED £2 (1.2 X A (k). 2.4 KEETS IIH)

16:45 ~17:00
[16p-B1-14]
FERBEEE] ‘?507‘5752’5!—%1*&%% W B EBRA T
8B EBR. TH HEL2 MM F2 (1.KOKUSAI ELECTRIC, 2. R EAF)
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16p-B1-1 HE5ME MRS AKE LIRS BETHE (2024 KkHMAVLEN2RIFEA YY)

CW L—H¥—#E&{e (CLC) 12k B
(100) Grain-Boundary Free Si SERERD AR R Dimple #1E
Periodic Dimple Lines Observed in the (100) Grain-Boundary Free
Si Thin Films Obtained by the CW Laser Crystallization
Sasaki Consulting!, REBEHAK?2 Of4aXK X2 |l gz #E 1782
Sasaki Consulting ! and NAIST?
ONobuo Sasaki 2, Satoshi TakayamaZ, and Yukiharu Uraoka?

E-mail: sassasaki@yahoo.co.jp

TR O L—P—f5a b (CLO) 1E, SIRKEBICRI- NI A R 7 A D T gk 12 (100) BlH
Grain-Boundary-Free (GB-Free) D Si {2 ZEICHE T 5 [1-3], Si FpkE 7 v & R | 2ha#ax it
S 472 DOE(diffractive optical element) IZ X DHIRE—LARHNOND, AF v L OBEFIIME
FEWRH o TH, BEHIZZE L7z (100) ik ENEET 5, 1§ 200 um T, £ 10,000 pm LA
ED GB-Free #lghpliE (4]0, H T AHMETZ T TS AV A I RER E~D (100) il E 2 )
L7-[5], FEFNSA ZA~DEL A — DM 1L|Z SOT HE OGN F[RE/2 D T, monolithic =¥KJC
IC ICHAWI/EEIN D, Si-TFT 720 T, CMOS [HIBEHIIC L 2K EBEE ML L RS TH D,
(100) GB-Free Si EIZi&E HAL72 TFT T, R ENEXEHESHE S v (BEIE~T700 cm?/Vs)
(6], filt, Z @ GB-Free IEWNIZHETSHE dimple #i&E 78 FLH & 472 (7], e 100um

(FBr L EE) AR EIES 60 nm @D a-Si & 123 nm @ Si0 F v
THEAHERE LA ¥ v 12 mm/s, ST — 4.2 W T YVO4 BB mA s il
WL —H— (BR : 532 nm) ® CLC #EgA{EE T o7, Bl L —¥—% Foumiine
{4 ClE, Grain-Boundary (misfit angle 6>15°) OMEVVE K (100) HFE  scn
BBEALELTHELAD., T O BEKRN I ™
subboundary (5°<@ <10°) 3@l %2 S 7225 [1,2] . Z @ Subboundary
(2. 1§ 20~60um @ Subboundary (2°<# <15°) Free @ Si (100) FERELAE: 5 XBEEE
1% Z & 73 Electron Backscatter Diffraction (EBSD) CTHERR S 4172, & 51T Subboundary Free @ Si
ZIE, JEBATHD & A% v NNFATIZ~2.8 um A O Z — U BRI S 72, Atomic
Force Microscopy (AFM)IZ X 5 &, 13 & A EFHRm RN S, WNA~179. 4°THEW~3.43 pm,
& 3~5 nm 72> 5 7 2 EHGHE e fk dimple M &3 R\ IC R Sz, 2@ Dimple i1,
Hyperfine-Subboundary (9<2°)|1ZX % & X B, ~3.43 pm ORI TA X ¥ U I FATICE
AT, =TT E DL o TS, JAFNZE—HT 2D T, KBEHIBL A TR ONDHRZ —
VIRFE— O b0 EBbivs, FEHRBENE Z/RrT CLC HER[6] TH H 54115 DT, Hyperfine-
Subboundary (% TFT BEIEICITHE L2V E X 515, Dimple DNA LV | Si-SiO, i THOFR
5k /) & Hyperfine-Subboundary D3R ik /) D ElX, v (Hyperfine—Subboundary) /y (si-sio,) = 0. 0114 T
%, —J7 Hyperfine-Subboundary @ misfit 4% EBSD # HiFRSL D 2°LL F 72 ® T, Hyperfine-
Subboundary Z &AL L TV D EEAZE ORIFEIZ, 1Inm PAE & BAES 6 b,

(#%7#@) Subboundary Free 72 CLC Si {235V T, misfit-angle 2°LLF @ Hyperfine-Subboundary
D, EFIBR T A v VAN EATICNE AT 2 R 74 2 fLH L7,

(ZE3HK)

[1] N. Sasaki et al., Thin Solid Films, Vol. 631, 112, 2017.

[2] N. Sasaki et al., Appl. Phys. Express Vol. 12, 055508, 2019.

[3] M. Arif et al., Thin Solid Films, Vol. 708, 138127, 2020.

[4] M. Arif et al., IMID 2021 (Seoul, Korea, Aug. 25-27, 2021) p5-42.

[5] N. Sasaki et al., J. Electronic Materials, Vol. 50(6), 2974, 2021.

[6] N. Sasaki et al., Crystals, Vol. 13, 130, 2023.

[7] N. Sasaki et al., IEEE edtm 2023 (Seoul, Korea, March 7-10, 2023) P-002.
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T16p-B1-2 HE5ME MRS AKE LIRS HETHE (2024 KkMAVLEN2RIFELYFAY)

. ARTOERIZELD
ﬁsxgﬁtmﬁ7»7 k poly-Ge TFT MEA%E
DG poly-Ge TFTs fabricated on glass substrates by using gate last process
RILERABE CHIE XE. R BA, K 8. R BHA
Tohoku Gakuin Univ., ©Daiki Goshima, Akito Kurihara, Sho Suzuki and Akito Hara
E-mail: s236531002@g.tohoku-gakuin.ac.jp

L e BRI ST DRI E 2 bR TL Jom A souterg

é $ﬁé/} fd?%*a iﬁﬁﬁ LOO & D h7 VA [ :z:ts: gﬂaieg::ga (40 nm) Altor:ic exchange annealing
7 % 3 /kj':é/] “‘*aj:"é—é M3D (MOl’ththIC 3D) 75)& H Ge/Cu/Ge sputt;:ring Al etching
éﬂfb\éo \_@&Th%%iﬁ'g—éﬁ_ I, 7t R Transistor island Top gate Si0, (20 nm)

Hj{: T}% D KT A A ;(“j‘ L TXA ]\ A QD?}LQ/] foc Top gate Si0, (20 nm) Gate contact hole
ﬁﬂﬂﬂﬂ%’éx@b N & ﬁ)g:‘k é hé Ge 1T Si & H:$)( Crystallization (500 °C, 3 h) ¢ Top Mo gate

-ali Interlayer SiO, (100 nm)
THE AR L BOBEIEZE LT, B Lo e e Lo

Contact hole

}‘:7“//}&@\_ %LVCV\Z)O ﬁfdi 400 OCH‘FVG@% Al Electrode

b ZAEE L T 57D, $ilE AV 748 7 ki

{b% (Cu-MIC) Z 7 Ge DFEELREICEA L, T A I AL AT aE A
%WL%fﬁx%y7%WLm@%ﬁ%3y9x&

(TFT) OERUZ T LT 5, M2 @R IC/ERL L 72 TFT 1Z. TFT 7' 2k 2O R TRICBW T,

Ge L &R Al DILRERLZITH = 2:( SD Ea&ETHHE SDT7A N TetvR) ZHNTE
7o LU, BHMICREBEN LSS EWIEEN D -T2, AR TIE, TH Ge & AlD
MO THEBHAITO LT SD R LT-DL, ¥— e REBICEKRT A — T A NS
o 22 K ERLL 72 TRT MEREIC DWW s 5,

[EZR] T A 270w 2% K 117, 7 AEREC, REL7F—FBG) AZLELTEY
77 (Mo) % ANy X L, BG BT 5, BG it s LT SiOy & 40 nm 5%, Ge OEEN
192 nm (2725 X 91T Ge/Cu/Ge BEIEL, TP AXT AT REEKT D, by 77 —h
(TG) #aixfE & L C SiO2 & 20 nm EEH%T& N> FEHEH 500 °C3 B OBLER|Z 1 > T Cu-MIC %47
ST, HIZAERTHALZ EEZFIAL, BHBNHIZEVANLAT—NAZ NV ETAZ EL, LURA
B Ny T X I = — b EERL,

D, RIE T SD D Si0 &=y Frr/d w0 —— Lok

Do %I%fﬁ:b\f7/b‘:Ci'?A(Al)%X/\"y& LE-06
L. V7 F7I2L0 by 7o —FED Al
RET 5, 300 COBMFEZ 1TV, Ge & Al
DOMEF R TTHRERZITH Z & T, SD % Al1L
Lfﬂi&ﬂ;&# SD ZFEH L7-, WIT SD LSt

1.0E-06 |

5
&
S

&
=)
=3

5.0E-07

Drain current(A)
Drain current(A)

1E-09 |

1.E-10 0.0E+00

L4057 Al Z#BREL., TG #EiEE LT Sio, 76-5-43-2-101 2 54 3 2 10
% 20nm ZBIIEIE L7 (TG @ Si0s 13 A3 Gate voltage(V) Drain volage (V)
40nm THh2), TD%, RIEIZLY F— b= B2 (@) b7 A7 7tk (b))

VHET REEERL, EHICTG AXNLD Mo ANy Z L, TG & BG Zift, TG 77— k&Y
%, Bl&Efis, 77 X~ CVD IZ LV BRI Si0, 2 100nm R L, RIE T2 X 7 hk—)L
IR L. Al EMEFEKT 5,

[RREBIOEZR]IX 2137/ —FF7 X Tk iofﬁ/ﬁibf_ﬁ?/?ﬁ%ﬂij:@ DG poly-Ge TFT
D(@) b7 A7 7R O)HIFETH D, SD T A M rE R E A THmE RS EIE R s e
572 Ton/lor EEZR /NS UNDS Z AU poly-Ge 23EWZ ENEER LTV 5, {Iﬁﬁ@n%%?ﬁf
Ge #E LD SIO KDFRET B ANEETH H, A7 1t XD FE ., Ge FHE 7L & O b
W2k, E5ICEMRIENAETHDL EEZ TS, LvL, AJFEIL p-chpoly-Ge TFT (2% L T
WHTX AN, nchlZH L TIEZ7 =2 I LD =0 VPRI L0 ERE S,

[£&®] V7 2EBREICF— T2 M7 a2 2% HW = DG Cu-MIC poly-Ge TFT Z ik L=, #it
IO LHREERRIL, (ERORBGHTHERICEL S SD 7 A M7 uk R, 7t AR % EHE T
XHEVOFER DD, Flo, TFTRIONRTY X EZMEITELHEEZTND

[BBE] AR R 2070 2 F (0)22K 04247 DB A Z T T D

(2% 3R]

1) S. Suzuki and A. Hara, Jpn. J. Appl. Phys. 63 (2024) 051001.
2) A.XKurihara et al., Tech. Dig. 2024 SID, p.1479.
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16p-B1-3 HSSEGANEEAHTLMBESR WRTFHE (2024 KMAYLEN2RIBEAV (V)

HSRERED 4 TR poly-Si BEFS VSR 42 0 pH £ YIiGH

4T vertical poly-Si TFT for pH sensor on glass substrates

RibFEBR KRBT |, JEBARISE? OfpKREE' HMEBHEXR? REAAN'
Tohoku Gakuin Univ.!, Hiroshima Univ. RISE? °Kosei Suzuki', Tetsuo Tabei?, Akito Hara!
E-mail: s236531003@g.tohoku-gakuin.ac.jp

[IZUDIZ] TTABEROBIHE DT, H T AFEM ETIEST Y =~ EOMOSFETD £ 5 12F ¥ RV E
ZamA 7 —/VETHI/NT 2 Z L IFERETH D, —h, FYRVEEZELS T L7000 EE L THEER
WEOTFTAER ST b, FEETFT (VIFT) (£, A—H—
ORI ZEZRDZETTF Yy RVRERGICHETE, £
DOREEL T T AR OBHEICTHPER 8 D, L7z > T n

VIFTIZ, 7 A3A L TR F ¢ X VR EBT 50 !Mm

Mo : Top gate

B LTSN TV, Foxid, TGEBGA 43 HE L CTHNLIC
EREN D401 (4T) BREVOVIFTZEB L T3 (K1), V
ARTFTIX, —FHO 7 — NEEZZELIEL L, thFD S — K
TENMES BT & EDTFTREN AL T 5720, — D7 — b

FE LIRS L. b5 H s — kTR LA B BL 734 A
THZENTED, RMIETIEL, AT VIFTZpHtE > Y IZIEA

B T A P o T cocods | g
[ /50 AfEBES X OMIE 1k AZBCHA LETFOR 6.

7 a A TRTEEIZBEICHE L s, Y AERTIX R

TG% H T A BT ESRE L. BG’C%@jTﬂ:;;E*ﬁHj LT3, - o
DX S ICHE LBRIE, TCEBeE T L 5 et~ T T
pH solution

TWA72), T6OEE zmwm_w%%_W%faa%z
BNBHTOTH D, ERICHM LzEEEZ K2R, ? =
[ i L OELR] HT AEMIE 1 pHELT 5 &

OMVO N BEDE(LE b= HF 2 Lnmss N

NTV5, BN RERITRT, poZkic | P
IS LT, WHEBENPELTND Z LDHRT I

X LM, HT AEMDANTIEBEOZEAIZH LT, H : Vou
HEEFIE SN TR, 2T, ATFTICE W

TiX, T6EBGH T — MEEMIZFEF L THH Z L
WCERT 5, Ll T6FRERZ KE <, BGEREEZ /N
E<THI LTk, BREOR ERRKND L& X lov
Tn5, BIOERE L CRBMERETF SN, ™ :
Poly-SildNi & Il L 7= 4 & i i [E FE Bl & T AR
LCRY, WXz ZEALTND, 207, 43 pHAALIZH 5 Vou
TCOBEELRTD b= Z L b H{bO—HATH 5,

[F & D] ATHE R poly-Si TFT & pHt IS Uiz, pHOZ LIzt LC, B H ) OB b3 Bl
iz, L, HAOEEITEEINTE LT, S%RIITCEBCD T — N EZ it T 2 LERH 5.
(RiHEE] AMFFED—EBI%, B 6 HFEAIRE i L@l L mE 7w ¥ = 7~ L ORI
e K% (c) 22K04247 D KB A Z 1T T 5,

[£3%3CHk] 1) K.Suzuki et al., Jpn. J. Appl. Phys. 63, 041002 (2024). 2) H. Ohsawa and A. Hara, ECS Trans.
75,253 (2016).

X2 pHY v [EEX

o
@

Output voltage (V)
=3 )
> 3
pH

o
o

o kB N ®w A O o N ® ©

100 200 300 400 500 600 700
Time (s)

o
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16p-B1-4 HE5ME MRS AKE LIRS HETHE (2024 KkMAVLEN2RIFELYFAY)

BREIALY FFAX—FL—F AL CVD 8K a-Si RO RIE
“—§& CW A% v 2 BLDA (AT & 5% L L) LTPS Hifi”
Crystallization of a-Si Films Deposited by CVD using Blue Direct Diode Laser
BEKX T, R"Fv=vsaxy k@)
CFiE #w¥', B0 &' FME GEL BT WAL/ EEC ER B
Faculty of Engineering, Univ. of the Ryukyus!, Panasonic Connect Co., Ltd.>
°Tatsuya Okada', Takashi Noguchi',
Mitsuoki Hishida?, Kentaro Miyano?, Naohiko Kobata?, and Masaki Nobuoka?
E-mail: tokada@tec.u-ryukyu.ac.jp
[FC®IZ] ThET, a-SiBICHAYER L —F 2 H9 2 2 & T Si e Pk X <mibEIc
fimmfb TE D Z L[], BRI TR KA 7 A (Wavelength Beam Combiner: WBC) % H
WM OEOTA VI NEAFT— R —F 2 RNy FEHITT A RICER L TR LGRS
(b TEDZ IOV THE L TE 72 [2], AENE, fiEl & R 4mm BT A4 RICEE LI- L

— LD, CVDSIRIZH L, 72— CW E— A THRIGE L T, fdatEE & 03 L < 3l

L, HOPFERL =T =— 2k K= 2 hTEN LTPS EHOWREMEZHIE T 5,
[EBB L ORR]

PECVDIEIZ &V | U T ZHEM I 50 nm [ Si 4 it LR 4450m OFEZ A L7 b

A A — R L= L VR T, V—RIERAE, £ A X4mm X 38 pm,

T 77 - 96 kW/em? & L, L —¥ OmEI7EICHE 1000 mm/s DFfET CW A % IS 21770

olz, L—HIRIR D Si OIS RANT b2 1ITRT, $AMETRAF 2 E— 27 2B
S, TR UHERCMOMEITIZ LD . BRAFICLEICH AL L TS Z L3R ST,

D EER L — P EEE ORI L VK= 2 MBI EIRE T E 525, WBCIEIZ X Dt
HEMAL — 7 =— L(BLDA)IZ, it —L2AX v AT HZ LT, BETT NI
LTPS ffifbiiifi & L CEAMICL AN TH D, BE—LbDAF ¥ VlELE FIF 5 Z L TEAL—T
v MERTREE 720 | B —/efE S bR, TFT N ofERBEIE S D, 612, L RV
REtRHT 5 Z & T 7V AERIZL D ELAEICHANTERS X MEAHRET, L0 —TENZ

—HECW T =— AT a2 S D, % ' ' '
Power Density
AEHERIIZBE L, YR —FZ2 W niz — 77 kWen’ |
60 — 81 kW/cm2 -
ULVAC #EICE&# 5. S — oeen 2
> — cm
Z —— 96 kW/em®
[2%&3C#R] % 40 .
[1] T. Noguchi, JID, vol.,11. p.12 (2010). 3
20 _
[2] M. Hishida, et al., Proc. of SPIE Vol. 12409
1240912-7. (San Francisco, 2023). 0 I I I
200 300 400 500 600
[3] [ i, 55 83 MISHMHEFEEHFETFinE Wavelength (nm)
H£2(2023) [15p-B410-14]. 1. R AT b v
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16p-B1-5 HE5ME MRS AKE LIRS BETHE (2024 KkHMAVLEN2RIFEA YY)

Performance Improvement of n-channel TFT on Solid-Phase Crystallized poly-Ge
by Channel Width Shrinking
Kyushu Univ.!, Univ. of Tsukuba? ©(D1) Linyu Huang !, Atsuki Morimoto !,
Kota Igura 2, Takamitsu Ishiyama 2, Kaoru Toko %, Dong Wang !, Keisuke Yamamoto !
E-mail: huang.linvu.311@s.kyushu-u.ac.jp

[Introduction] Our group succeeded in the synthesis of high-quality polycrystalline (poly-) Ge thin films using
the advanced solid-phase crystallization (SPC) technique on glass and demonstrated accumulation mode
p-channel TFT on the SPC-Ge [1-3]. Recently, we have also demonstrated n-channel TFT to realize a CMOS
circuit on our SPC-Ge. However, its performance has room for improvement, notably its ON/OFF ratio [4]. In
this paper, we introduce the shrunk channel width design to our inversion mode n-TFT on poly-Ge. By

comparing with conventional channel structure, it P+ implantation at 50keV and
shows a positive effect on the ON/OFF ratio of 1x10' em2

Activation and recrystallization
n-channel poly-Ge TFT. s/{ ¢ /D
Annealing at 500 °C GeO, (- /
\ A /

S/D

[ Fabrication process and approach to reduce poly-Ge layer isolation 5i0;—

Poly-Ge|
Backfilling SiO, deposition B

OFF current by channel-shrinking] Figure 1 shows

Plasma sacrificial oxidation Glass

the fabrication process of inversion mode n-channel ECR plasma oxidation at 130 °C

TFT. Based on these process, we aimed to decrease  §| ¢ sio: deposition at 130°C

the off-state leakage current by shrinking the channel POASLACOTCIn N *’“
width. Figure 1 also shows the 3D structure and the zl):te:;s:::formation m ‘

optical microscope photo of the conventional and Al electrode formation
dumbbell-shaped channel TFT island pattern. We PMA at 300 °Cin N
formed those two types of island shape TFTs on the  Figure 1 Fabrication process, structure of device

same chip, so that we can easily compare just the illustration, and top-view island shapes (conventional
rectangle and new dumbbell shape).

Contact

difference of the island shape.

[ Results and discussion] Figure 2 shows Ip-Vg transfer
characteristics of the fabricated inversion mode n-channel TFT. Here,
the channel length was fixed 10 um. The channel widths of 107}

l4 [A]

conventional and dumbbell-shaped devices are 25 um and 7 pm,

respectively. By comparing the Ip-Vg with those two types of channel

— — conventional channel
dumbbell shape channel

shape, we can see channel shrinking has an positive effect on the
107

improvement of the ON/OFF ratio, particularly OFF current 108 <6 -4 -2 \j [\2/] 4 68710

9
VG comparison for different
the Ip. Here, the channel length is 7 pm, and the Vp is 0.1V. It is jsland shapes with the same channel

reduction. Figure 3(a) and 3(b) show the maximum and minimum of . gure 2 Ip-

clear to see that, the maximum of Ip increases with the increasing length.

channel width, and both two types of channel shape show the same trend. It can be naturally understood.
However, it shows apparently decrease in the minimum of the Ip, which is independent of the channel width.
This means the channel width shrinking mainly affected the off current reduction on the channel region, and it
did a great influence on increasing the ON/OFF ratio from 10 level to 100 level.

9x10°®

[ Acknowledgements ] This work was 18¢10°¢ ) . sl ) "
x1078 a
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T 10x10°¢ 0 "
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HSRERLLZHES Ge BEAD CMOS 1 V/N\—32 DK

Formation of Polycrystalline Ge CMOS Inverter on Glass Substrate

AKBE BET ', HRKE HEBEHE >
OFFX HCO ! B MR, FAE UK’ B B BP E:L E £,

Kyushu Univ. !, Univ. of Tsukuba 2

A E5!

°A. Morimoto!, L. Huang', K. Igura?, T. Ishiyama?, K. Toko?, D. Wang', and K. Yamamoto'

E-mail: morimoto.atsuki.906@s.kyushu-u.ac.jp

[IZCHIZ] Frex T E TICFEMEKE (SPC) {EIC L - TERK L= @ iE &5 Ge WK Fiz,
#HEM p F ¥ 2L (p-) TFT BR O n F v /L (n-) TFT Z/FR L, ZOEEEIEAL FBL L
72 [1,2], Al [A—&ER EOFEREE p-TFT & KiEE n-TFT Z /A5 7 CMOS {Efl 7 vt <
AR L, BB L ORHE B TOBERZRICEKEY LI-O THRET 5,

[EE&AE] SPC EAEAWTH 7 AR EICEHE S Ge HlE (83
nm &, FHBE : 6x107cm>, BENE : 230cm?/Vs) ZIERCL T
#%. n-TFT ® Y — A/ K LA (S/D) BT D722 n BAHY
E LT P A A B BRINTIEAL, NIEEL X OEAS
BLEE (500°C) #{T-o 72, RIZ, p-TFT OF v FI/VHEIK & 5828
2L E D7D, p-TFT k% R7 A4 =y F 7 (RIE) I2XV
L (55nm &) L7z, £0%, p-TFT D S/D & LT, Pt & TiN
X v v TTEENAR A S ZHEFE L N Z5HKNIZ T PMA (400 °C)
ZATV, PtGe ZTERK LTz, £ D%, RIE 1T XV Z#Ed Ge gL T
ATV RRIC= Yy F U7 L, IRNTA Ny HRE SiO 12 TT A 7
v RERDEOMRE L AT o7, &7 — ME&EE L LT Si0,/ GeO, 1
JE@l% ECR 77 A~ 7 vk 22X VA L N, PR MNIZ T PDA

(400°C) ZAT- 71, BZEREICLY Al 7F— FMEMZIEK LT,
SD bizar 7 hl— &R0 Lizth, Al CTHUERIE Sy RNEM:
BB L, 227 T =—/L (300°C) Z1T-7=, K 1ITFERL
7= CMOS ORFHMSIHE T v . FHRAW p-TFT ¥ X O n-
TFT OF ¥ X/VE [ IBITZENEI 7/50 pm, 15/50 pum ThH 5,

[EERFER] X 2 ITHERICH TS CMOS D A HHEEE R, H
JIBIE Vour WIXEINEIE Vop DENKMESNTEY, ANEE
Vin 2% U TR 2283 FLCHuL 5, X1 3 1 100 Hz OSERH
WZxT D Vour & Vin DIFHORRELZ 7R LTV 5, B & Rk
W Vour i VinIZxF L CEBIENAE LD Z L7 KL TR Y | Lk
i Ge 725k D CMOS A 3 — 2 3 RET 5 = L N FEiFS vz,

Fig.1 Photograph of SPC Ge CMOS
inverter.

>
[
3
>
Vin [V]
Fig2 DC  voltage transfer
characteristics.
25
5 Z
_ 5
= Y
05t 1
0 5 10 15 20 o
Time [ms]

Fig.3 Vour waveform and Py at
100 Hz with a 50 % duty cycle.

[E%] AMF721%. JSPS BHFE: (24K07576) . NEDO FESF ¥ L > 2050 (P14004) . Hb i@

LR 7 2 2 = 7 MMFgE (RO6/A06) D X2 %551+ T,

[1]1K. Moto et al., Appl. Phys. Lett. 114,212107 (2019). [2] L. Huang et al., Jpn. J. Appl. Phys. 63, 02SP42 (2024).
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T6p-B1-7 $ESEIGAMEL AUELMHES BETHE (2024 KRAVLEN2RIBEA VS 1Y)

2Ry ARIRIZE Y ES L f= nCLS (001) Si B fE & MOSFET
pCLS (001) Single Crystal MOSFET Fabricated by All Sputter Processes
BIRX! OM)BHEAE X' E X&!
Shimane Univ. !, °Ryota Nosu', Wenchang Yeh!

E-mail: yeh@riko.simane-u.ac.jp

[iZC®IZ] 3D-LSI R@EEMT + A7 LA TiE, #ifx Lo Si B (e-SHIERET A K e B
% o ST & BAVIZRHEN D 26 b EET ¥ RAMENTH Vet 525, JRET X DfE
BRPED DIFZED R DTV D, Fox 1L SiO, BICHER Sit AT o~ A7 o7n s Lb—
P —ERBWCLSNEZRE L TH Y | (00DELM b EH L T\ D, i TIEA/Sy # SifiTH CVD
5 & FIRR 2R R 235 B ATz, Bk AL Si A7 & - 72 MOSFET Tl flsalLm 2y 7 % LD Si T,
FEHEPEDN O S EEHER 72)1E S Y 0.255V/dec(£0.024), BABNEBENE pre A 339cm?/Vs(+
116). BEFELE Vth 23-0.75V(£0.59) %2 FEEH L T\ 5, Al A3y # SifE%a uCLS T(001)E [
L 72 MOSFET Z#Ff L7 DT, FrtE & IX 6> 25 i3 2.

[5£8RJ515] JE & 90nm @ Si BBRAE TO01) AR L. L — ¥ — RIS O a-Si fHl A RIR
EL TR OfEf SiH 2 F ¥ 2L & Ui, U 2 SOD Rk #E(1000°C) T n+-S/D fEIk & TRk L |
A8y AT Si0s 7 — M EfRIE(100nm,340°C) % AR L B2 7 =—/1(580°C)% 30min 1T 7=,
Al BRI 260°CHPA & 400°CFGA %47 - 7=,

[ H=BriE R & 28] MOSFET DOBEMSE % % Fig.l ~. 1miERE% Fig2 ~. HHE% Fig3 ~
R Al — Si IS TR L7z 21 > MOSFET D& FF: O - EIEGEHER 72)1% S fEA3 0.209V/dec( =
0.013), pre 28 102cm?/Vs(£23). Vi 73-0.04V(+0.27) & B WM, B2 572, 70 % Lk
Bl uCLS c-Si MOSFET! & Ebiie L, fEdhBL A2 ND(00D)~Hl4# L7z 2 & CTHIEOE DS RAT,
B—1272 572, SEAMEL | BEHER AN S TroTe, pe AMEL 2o 722K & LT, Fig4 2
RT LT ¥ Z O T0%RIIBER D EOTND Z EIZE D | F v 2 LiE W 23RO B
it Ll EOR S TRIEIN TS 72H &2 Hivd, FEE I NDO0) il L7z Z & T ppe D
R D NS < Te oz, BEUER 25223 13HETTJ51R) SD 23<100>+£30° THH7=HTh D,

L/Ws 5911\1 Iﬁ) l [1] Wenchang Yeh et al 2020Jpn. J. Appl. Phys. 59 071008
v AR
I 1E-4 300 6E-5
186 | 1250 SE-s |
iesh -200;23 _ 4E-5 |
Fig.1 Micgraph of transistor = ol '150% < oes
{100¥  2B5 |

microcrystal

7 1E-12 |

150 1E-5 |

2V
Single crystal _ 20nm s -4’5\-!2*-?'6 N 00 SO0V 10
1ngle crysta v (V) Vd(V)
Fig.4 Micrograph of Si stripe Fig.2 Transfer characteristics Fig.3 Output characteristics
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300 mm GAAFET /814 Oy F 54 VHEEIZRIT]-
SiGe/Si BEFDHIHTY TV A L) FE
Spectroscopic ellipsometry characterization of SiGe/Si super lattice
toward building of 300 mm GAAFET pilot-line
ELH tmIBEAFAREU 42— ORBEAN. EEERE. BRE, LRk, ARFE, HER
SFRC AIST, N. Kumagai, A. Fukushima, C. -T. Chen, K. Uejima, T. Irisawa, Y. Hayashi
E-mail: n.kumagai@aist.go.jp
[FCHIZ] TFDAER Al DR 2T T, BRI RIERAILOFHELFEOHEKITIER D720,
AR 2nm LIFE D GAAFET Jeifin ¥y 7 734 AMME L KT 5%, GAAFET 128\ T, i
KD FET & RES BRDHEO—D2F, ZOHIEKDTZDIT SiGe/Si k&1 D = Al A L2 72
RTH D, % LT, %D FEEDORECHAILSE= Y 77 X |k U X Optical Critical Dimension
2KV FEIT in-line FAMi 41223, —KANEFIRE & TEM BRI LD RE CTHERENEL H 2 &
T O TEY, PR L TEM BRIEOFEZ R L Tk < Z &13 in-line #Hili LEETH D,
PEFSMINZ 31T % 300 mm GAAFET /3 17y kT A UAEZUIHT- 0 | SiGe/Si B THIE 2 iR L.
SiGe D4tV 7Y A R U EONFEE & TEM IEEOF B 2 1~ 72 0 CTHET 5,
[RER] L HBIEWEE A > T A BT LT-300mm ™ =~ B EIERERL D 572 % SiGe/Si Bk T-1E 1k
ERRE L T Y 7Y A R Y RIE R OWiE TEM B2312 £ 0 22 SiGe J8 O IREFEM 217\,
DTV TV ANIDT 4T 4 THRERIN BRI FIRE & TEM EIE OB 250~ 7, €
T EETR Ge fLEKIE EELS 2 H TRl L 72,
[#%58] Fig.1 |12(a)SiGe/Si Bt THEE DK TEM GO —#Z7~7, & & H¥—7¢ SiGe g 16 nm
KOV Si g 10 nm BTEAL SAV TN D JEKRIXTRd7 8 0 BP0 @ W RE 23R S VT %, EELS
NHO Ge fLALIL 0.3 THoTz, OITHHTZ Y 7V A+ THT- SiGe B OWFEE & TEM JHE
OB ZRT, BB RS, HEI1X0.86, UINIL3.19 THotz, ZORERNLSHTY
7 A R UIZ & D TEM MR BE O FFMAS ATREIZ 28 o 72, JFUS A58 D 72 W ELH S0, REE SR (2%
WIGEIZOWTITER DB PMLETH D,
(B8] — OpRo—iZ, NEDO (ENZAFFEBHRIE AT = 1L ¥ — - FEERINR A BRI o TR
I 5 GIEHIBIE > A7 LHETR(LATJEBARE F 2] (JPNP20017) DB HE¥EDORERG HNTZH D TT,

Si 10 nm

-—h -—h
N [+/]
\

=]

IS

Optical thickness (nm)

T =0.86 x Ty +3.19

=]

a g 12 16
TEM thickness (nm)

o

Fig. 1 (a) Cross-sectional TEM image of SiGe/Si superlattice. (b) plot of
TEM thickness vs. optical thickness for SiGe layer.

© 20245 [CHMIEES 12-030 13.4
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Gate-all-around CMOS A TiN/TIiAIC Gate B D EZWEEEE O A & = X A

Mechanisms Controlling the Effective Work Function of TiN/TiAIC Metal Gates
for Advanced Gate-all-around CMOS

PEMRDT SEuifEAmfa e #— OME 3k=, LI foth, KB #BZ, Z&HE 1781, AR F5H,
Hw BE
SFRC, AIST, °Kenzo Manabe, Kazuya Uejima, Hiroyuki Ota, Yukinori Morita, Toshifumi Irisawa,
Yoshihiro Hayashi

E-mail: kenzo.manabe@aist.go.jp

[%5¢] Gate-all-around 4 k7 > 2 Z D L & WMESIENZ I3 FBILEGHE M A Z L (WFM) 236
Hahsd, Bz, n B N7 o oR2 20 LSttt R4 (EWF) X, TIAIC 2% WFM &9 %
TIN/TIAIC M CTEBLIN D, £ EWF JFEZER & L TlE high-k #@&EIZH29 5 bottom-TiN

(BTM-TiN) ~® Al #E8[1]5° ALIZ X% BTM-TIN S DZERE AT R PR]7R E ., W< DD A
N=XEPRESN TN D, AFFETIE, high-k MEfxPICH2 L EWF IREICR b 8% 52 5 TiN
(23 B L TIN/TIAIC R T EWF PR BN 2 {8 Lz,

[ F28rA5 ] X 1 1% UPS « XPS JI7E L 0 kb 7= TiN (0) (-SSR sz Bk T b 5,
WHETIN (0) 1ZpM T P AZITH LT EWF 285 E 2 b TW5A2S, TN (0) EHRE%
TR SRR EE N 2 atom% DA 3.8eV THDH Z ENAHENT-, £7=. TiN (0) (1%L
HEER R EERT K (=33.9 atom%) 2V 0.8 eV HINL7= (3.8=4.6 eV), LEitffRickoSx
TiN/TIAIC EEAR T EWF IREET VA RET 5 (X 2), AET /L TIL TINMIAIC EAEA n B K Z
VYRS LTAR EWF ZFFO DL, TIAIC 1 ALIZ X D BTM-TIN 6 DOERFEA N P2 &
Y. high-k #EfxEICH: L T Y EWF EICR b 2% 5 2 5 BTM-TIN OfEFHBEBMNME T3 572
W EEZ D EETIXARTT L E TINTIAIC Efi EWF O TIAIC JEER T & OFEEMES TN (0)
BB O BRI ORI 2 EIZ oW T 5 TETH D,

ZORCRO—EIE, NEDO ([ESZAFFEBRFE 1B ABT = RV — « FEREHATR A PHIEME) o AR 2 b 5 GIEFHEIE & A 7 L HEIR 1L
WHFERAZEFEE ] (JPNP20017) DBIRFEOFRRG b2 b DT,

[1] X.-R. Wang et al., Microelectron. Eng. 88 (2011) 573. [2] E. O. Filatova et al., J. Phys. Chem. C 124 (2020) 15547.

Nch Tr
(4.3~4.5eV)
—o.4 TiN:
>'52 Low WF
2,5.0 ey _TIAICTIAIOC
4.8 4.6 {_—— Oscavenge
046 4.3 °® _TIONSTIN+O |
® = TiON:
e iﬂ' 40 HighWF HK
S 6~4.
40 38 ¢ 4.6~4.9¢eV IL
~38 e :
;O_ 3.6 Sichannel
= 0 10 20 30 40
O [%] Ti+0, TiO, (AH, = -236kJ/Ti-O mol)
Fig.1 Dependence of work function 2A1+3/20, —Al;0; (AH, = -275kJ/AI-O mol)
on oxygen content for TiN(O).
Fig.2 Novel proposed mechanism for
n-type EWF of TiN/TiAIC metal
© 2024%F [SRYEES 12-031
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16p-B1-10 HESEISAMIELAKELHMES BETHE (2024 KHAVLEN2RIBEAYT1Y)

IEFFL v LR LI SinrGeos & U Si BIRIZE TS
H: FRCFRAHRIZE D FS 4 Ty F 2T OER T
Study on Selective Dry Etching of Epitaxially Grown Sio.7Geo3 and Si

using Hz Diluted CF4
'BRRI,CAKEERT S XV, CIHP ' BIBEAM, *SHRA, M IRER, *AIEAE,
3Yuji Yamamoto, *Wen Wei-Chen, ! 4R 52 #2
'Nagoya Univ., 2Nagoya Univ. cLPS, *IHP  °'Kotaro Ozaki, *Noriharu Takada, “Takayoshi Tsutsumi,
?Kenji Ishikawa, *Yuji Yamamoto, *Wei-Chen Wen, and 'Katsunori Makihara
E-mail: ozaki.koutaro.g8(@s.mail.nagoya-u.ac.jp

B >GAA-FET 1% SiGe/Si ffE 2 = v° % £ o v LR L7=%%. SiGe J8 2 EIRICHRETHZ L T
Si g ZkT 7 r e ATERIALTNDED, ERREBI MY A=V BT ooy F 77
1 ZVIHENL STV, ARFFETIE. ¢-Si(100)HEAK _E 1T SiosGeos 38 L O Si A = & 47 F
YIS E L, iR CRa W AL D RTIA oy F U T %1TH 2 & THEIRME L R T 7 X A~DE
B AT LT,

SRER > Si1Geos WL SiHs 33 XY GeHs A Z V= RPCVD (2K V| n-Si(100)JEAK _E IR
~500nm =& X ¥ 3 LR S 72 (Inset in Fig.1(a)), F72. Si JEIE n-Si(100)ZEH _EIZIEE~50nm
D Sig7Geos WA B X X Uy LR L7k, 5l&#HiE SiHe-RPCVD (2K V| ~500nm Al S+
7=(Insetin Fig.1(a)), T DHE  Ha AR CRs H AZ W RIEICL Y RTIA = F U 7 &iTo72, M,
oM AT 100scem T—E & L, Ho AfRRIT 0~15% T2 &/ 7=, HERBI O vy F o 7 L—
M, in-situ SE U 7Y A MY HNZEDFHME L7z, H, AFMICRVPE L/ oy
VB RIE % O RMS i 7 7 % A13~0.12nm(Sio7Geo3). ~0.10nm(Si) T V) | P72 B R AN Hi ok
TWD Z EIFREER LTV 5,

FRPBEIUBE >in-situSE THH L7 Sip/Gens BLURSi D= v F o 7L — a2 H HRETE &
D7 FER(Fig. 1(a). Ho AR L TORWEE T, Sin/Geos BLOSi BEO= v F 7 L— MMIfK~
~0.3. ~0.06 nm/sec TH V. ERL~5.0 REHRTETW5E, 2L, Si-Ge DFES T R/LFN Si-Si
A AR, A A2 LD Si-Ge fEADUIMINEZ IR Z 52 LD F R & ORISH
RtET B LR TE D, LOLENDL, =y F U 7 1%OER %2 AFM 12 X 0 35 L 725553 SiosGeos
BLOSI #EREO RMS 7 7 % A1345 % ~098 nm, ~0.66 nm TH V. = v F L 7L DHHEHR
FUNBHEE T o> 7-(Figs. 2 (a, b))e Ha R Z I 7254 AREOHMIZLE SigsGeos D=
v F T b NIRRT L, 13% TIE=y T I RRO N oTz, —F T, Si DT v
F 7 L— ME Ho fRE~T%FE Tk, B od0 - " ‘
REITRD NN DD, T%LL FE Tl
FBRONIE T T 52 &R Dholz, 26D
il B2 I01Z , SigsGeo /St DIEIR 2 £ & 7=
5 R (Fig. 1(b)). ARE 7% F TIHIBIR LMK
T 52 gD, T, Ho HADEA
LD CFs OBENDT5Z EICERL
TFRACEDZ T U THRENMETT5 005
?E)@@\ :LréFAL/f: H2 ﬁ’%éﬁéh%)ﬁ(%/r l)000 1 0 é 1‘0 - 15
7,1—?/75‘) Ge J: D %) Sl k %/E[\ L'?D‘j—ll \71—:&5[1]\ DILUTION RATIO OF H,/(CF+H,) (%) DILUTION RATIO OF HZI(CF‘+H2) (%)

N AN s Fig. 1 (a) Etch rates of Sio7Geos, and Si, and (b)
KFBAT LD Si Dy T2 71T 75 L etching rate ratio of the Sio 7Geo3/Si as a function of

TWbHEZEZLND, LIPLARRL, Ho ik H, dilution ratio. Schematic illustrations of the
H10% CTILEIRIE~3.5 ET—HHEKRL, sample structure are also shown in the inset.

T ETIHBIRE N RE KT L, 3 L
~10%LA LD Hy A fRETIE, CFLIEOHERE )

o o o
N @ W
a S a

ETCH RATE (nm/sec)
o o
O
> S

3.0 nm

Ty F U S OERERIC SR> TWD EEZ E‘.{».: Bh o
S, FRE10% TIEINENART U A LTV ERIEBX RS 2t

5o . FRE10% T v F 7 LTZBED SiosGeos 3 L O Si 40 nm SRS 028 rm

2 O RMS 7 7 X A 134 4 ~0.40 nm, ~0.28 nm TH Y

(Figs2 (2, b)) Th V| K7 7 =2 7 HIfl S =¥ —7r=x ) B 50 | () 50m| 0.0nm

O F LI PNEBTETND Z EDBHh T, Fig 2 AFM i .

8> CE/HL-RIE (50T, L ARFEHET 52T % 68 ol e 8t st

WAL E A LD SiIZ53 % SiosGeos DOEERLL 3.5 2345 taken affér dry etciling at a dilution
- NS T .

SILH Z LIPS, ration of (a, b) 0% and (a’, b*) 10%.

3THR>[1]Y. Ishii et al., Jpn. J. Appl. Phys. 57, 06JC04(2018). o

BE > AWFE o —Ei%, BHIFE E LRI A(A) D R 2 5% 1 TiThihiz,

© 2024%F [CRAYEER 12-032 13.4
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Ni HBEEAD SiH,BEZ L B Ni ) YA PR & §& S48 51

Ni-silicide Formation and Crystalline Phase Control
due to SiH4 Exposure on Ultra-thin Ni Film
'ARBRT, *BAMIKX °AH E' BME £z’ KR =i’
'Nagoya Univ., 2Aichi Inst. Tech., °Shun Tanida!, Noriyuki Taoka?, Katsunori Makihara!
E-mail: makihara@nuee.nagoya-u.ac.jp

B> >Si0; D& BiBHEB(MNS)IX, 5 FE o h~0S I L TkY ., FE, EHEZED
TW5, KXy U TEEOLEBEZ MNS ICHWAZ LT, BFeroEsm ESsEbn
HZEMHHEENTHD[], 2T, FxlEINi v UV A RIZEHLE, Ni U ¥ A FoFx
¥ UTHEEIX, Si DEHEIZE > TR H[2], AW TIE, SiO, RIZ Ni ##ERREZ A .
SiHs ZMRE L. Ni v U YA REBEEOEE L O Ofs a2 2 72,
ER > p-Si(100)Ft EITIZRL L 72 SiO) ZARR LI (FEIE~300 nm) 12, B RS EBIC LY
5 (d) ~5.0 nm F 7213~3.0 nm O Ni @2 HERE L7, ZD#% EB F v /3= H L,
KRR . FAEEE 280°C T SiH4 BEH 21T o 72, . SiHa BB FRFR (tsim)lX 1 207005 10
2y JEAIZ 130Pa & L,
HRBLUERED>I = 5nmm OA, SiH K%, AFM 2> 58 H L 72 5 K (RMS)D
fEVE As-deposited Ni @ RMS fi & bb_XT, FEFICKRELRY | FT b ITREKAF LT
(Fig.1)e —7J7. d=3nm OLE . tans \AKAFE T, SiHy FRE % & PRl - HH 722 2R 10 2 HERF L
72(Fig. 1), S BR5MENMETH DN, Ni DL 7 = 30X —=° Si0, & DS T+
NEX—IERLTWE EEZ NS, KIZ, SiHy FREA Ni O EIC 5 2 H B %
GIXRD T#fi L7z, Fig. 2 1% d = Snm OikED GIXRD /X% —>TdH D, tsuy = 1 min (25
T, NigSi <2 NiSi 2R D B — 7 DR I 77, tsime = 3 BIL VS min TrE. NiSi < NiSi,
EROFEER E— 7 PR I NI, tsme=10min TliE. Ni B L Nigs:Sios IZHEKT 5 20=
44.5 FEAHE DO B — 7 JREEDS | taps=5min LA FOHGE L HET 5 L RKREL o TNDH I EN
DD, KBEFIIZ, NipSi, NiSi, NiSR IZEKTHEFHEENME T LWL Z bbb, d
=3nm OREHIIBW T [FIEEOMEHA 23RS X7z, Fig. 3 1245 GIXRD 5 5HRE D tons (AT
MaoRT, 22T, HIE5HEIL As-deposited Ni O Ni(111){E 558 THE/IL SN TV 5D,
tsimg=3min INTiE, Ni lZEIZBED L THREFRENEL RV, Ni v U ¥ A ROSEEZR
BLTW5, LU, fsm=5min LEFETILSI U v F 22U 34 NIRRT A1 55RE D
HEBHZEMB, NI v VA FEEOHEZENREZ ~>Tnd EEZILND,
B >d =3 nm 054, SiHs BHE% CHIFERFmASE Lz, £72, tawe =3 min £ TIX
U YA NMESSPMEE L., tsms=5min LLETIEZSI Vv F 2 U A RH N Y vF7e
YA RADEEENEZ D &Moo,
@R >[1] E. Sennik et al., Materials Letters 177 (2016) 104—107.
[2] E. G. Colgan et al., J. Electron. Mater.,12(1983) 413.
B> ARMIE DO —ERIE, B E BRI ZE(A) 21H04559 O % %1 TiThihT-,

3.0
° 5nm = E S § ;
T8 ) ] T 85 8 & <
c \ — S—3 T D 2]
- \ — Q @, .k a5 z"/Z > -
9N 20 \ I 100 nm - = 10 min = ﬂ:\ .4 % ﬂ»jg :7_, 3 nm Nisi(202)
17} \  0nm ME " <L z My bt & NiSi,(220)
Y \ 3 . At b BTN =
= / N : i TR O i - 5 nm NiSi(202)
5 15 . 5nm M B f i ¥ = & NiSi,(220)
4 ‘o T > \‘ = Fois ‘ i Uj)/‘.t—k a g
o qoow w”\. N T w
o 1.0p g = i v \ \Wu,m N 3 nm Nisi(112) WA
2 2 6m s = | 1min AN = e . I
Tost """ 1 el gy 2 s .
Lo As-deposited Ni 5 nm | As-deposited i ‘Mi i g ¥4 :
5 ‘ As-dFPOSith Ni I? nm 7 ‘ . ‘«MWW = ' § nm NiSi(112) .
0 20 40 60 80 10 40 42 44 46 48 50 0 20 _40 60 80 10
TIME (min) 2THETA (DEGREES) TIME (min)
Fig. 1: RMS roughness values for  Fig. 2: GIXRD patterns of the Fig. 3: The NiSi and NiSi2 peak
each sample as a function of tsins.  sample with d = 3 nm before intensities in the GIXRD patterns.
Inset shows an AFM image ford =3  and after the SiH4 exposure. Here, these intensities were
nm and #sirz+. = 10 min. normalized by the Ni(111) peak
intensities.
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BB PL 3 HEICKD Si FLUOFIMITERM T 48T/ Si OYLEERE
Evaluation of Interstitial Si Diffusion generated by Si Trench Processing
using Low Temperature Photoluminescence Spectroscopy
OBRFZ WA EX LN &R MR EE
N —3 3, ARFHEIT S BIR =8 5K BAS
(1. B AKETI, 2. X MREL, 3. Y=—t3a 45894 1—3> X(#%))
OR. Fujimori', Y. Ito', R. Yokogawa'2, A. Ogura'-2,
K. Kawakatsu®, N. Kuboi®, K. Saga’, and H. Iwamoto®
(1. School of Sci. and Technol., Meiji Univ., 2. MREL, 3. Sony Semiconductor Solutions Corporation)
E-mail: ce241019@meiji.ac.jp

[Faw] 3 R ABEDFERICALLNEI Y
FEMIZBWVWT. BT ARILEERICAITTIETS
AIIVFUTIZEBIN O F AP DERARTH
%, LWLEDS, SiERADN U FRETOEXIC
BITHEFHE Si DERNBEEINTEY., ARKGT
HAHEFME Si [EF—/\UrEXFITHE>THRRL . FF
DEREH N CEEEEGEICHEEZRITI(1].
FOT U FERTORRIZBEVWTEREINDHE
FRESIDIRAFVDEFBIEELRETHLIN. K
F[E Si OFFMAILAEE LS MIAESTULVELY,
AETIE. ARMEDEHGFETHS PL HkiEx
AL, FfLoFRERTaERICEYECSEFE Si D
TEREEIT DOV TOEBIFFHEZEH A7,

[EBFHE] T5XIIvFoTI2&Y n B Si &R L
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Fig. 1 Schematic image of the PL. measurement.
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Fig. 2 Evaluation of interstitial Si diffusion
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Effects of unifying temperature over a substrate during Freeze Cleaning Method
AN =72, ZAHBRAMEET T XA~REHEE & —2
OrfifEa !, MRS !, (LEERER] |, AREFE?
Shibaura Mechatronics Corp. !, Nagoya Univ. Center for Low-Temperature Plasma Sciences 2,
°Satoshi Nakamura!, Kensuke Demura', Masashi Yamage!, Kei Hattori?

E-mail: satoshi.nakamura@shibaura.co.jp

HABRT NAZADBNIRIR THDT A "~ AT DEERR A Z — R DHE, TS 3
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[1] Kei Hattori. et al., J. Micro/ Nanolithography, MEMS, and MOEMS, 044401-1(2020).
[2] M. Kamiya. et al., “Freeze point monitoring system for freeze cleaning”, Proc. Photomask Japan,
123250B (2022).

- . Temperature differences PRE

Temperature [°C] ~ within a substrate [°C] [%]

— 30

L. = 41.5 49

— 10

— 0

- 23.2 97

— -20 ~

— ig ' Substrate

[ 50 11.6 99

Fig.1 FAMRDIEE S5 Hits Table 1 PRE O NIEE ZRIFME

© 20245 [CHMERES 12-036 13.4



16p-B1-14 HE5ME MRS AKE LIRS HETHE (2024 KkMAVLEN2RIFELYFAY)

Copyright©KOKUSAI ELECTRIC Corporation 2024 All rights reserved
KOKUSAI ELECTRIC CORPORATION and its Affiliates Proprietary & Confidential

FEARMERBICE TSI R 2 -z AV-RERANOFE
Evaluation of anomaly detection using cluster analysis for semiconductor manufacturing

equipment
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Fig 1. Time series data for 6 cases:
A: Original signal 1 during periods of analysis. B, C, D, E: The first 50%, 30%, 10%, and 5% are original signal
1 and the others are moving average of original signal 1. F: Moving average of original signal 1.
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