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QU EX G

Actual
FY2020 | FY2021 | FY2022 | FY2023 | FY2024 FY2025 | FY2026 | FY2027
1878 1,974 3,519 1,611 8,188 2,000 - -
287 1,837 2,622 3,857 7,719 13,381 | 29,416 7,500 1,000 -
JITECH
387 - - - - 9,187 9,187 2,000 5,000 5,000
A 2,152 4,597 4,625 11,238 24,178 | 46,791 | 11,500 6,000 5,000
JITECH India Pvt. Ltd - - 244 2,685 6,069 8,998 5,000 8,000 8,000
Ho|ofo|FtEAMA  ccy LK Gl oo} AMH| - - - 18,189 611 | 18,800 800 500 -
oA 2,152 4597 4,869 32,112 30,858 | 74,588 | 17,300 14,500 13,000
S Actual — — DD
- 137 - T2IFM HMIRAIM, R&D MIE], ZAZMA -18% : 2+t R&D WIE 15
-23% : T2FHM MR A, OLED STHAIM -238% Al ZYFHM A2 AIY, OLED m*g&’gxﬂ Ald
-35%  YAME ARAIM -38% Al ZYAHNM MRAIY, B2 E MBI
- JITECH India Pvt. Ltd : Z2|7{A &OLED 2HZ #|Z(PB1) - JITECH India Pvt. Ltd : Pt=&i|& AF 2HE 11|2(PBZ~PB7)
- ®A|olofo|FHEAUA  cCU Z 2 B oYM Y|
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29 B= G10f| M= |GZO) “ journal of
20243 material chemistry *0f[ 2= 7 A|

YEAIH AL A|
R&D 9191 (A Q1= 2] 15%) 37} RIsY

*|1GZO : Q1E(In), ZE(Ga), OFA(Zn) ZZHME ZTE10] ALD 4] 23},

OAZ2|0| ArSt2 BHE A2 S8617] YsH 70

’ v ROYAL SOCIETY

Journal of
awp OF CHEMISTRY

P ROYAL SOCIETY
Journal of Materials Chemistry C

Materials Chemistry C s OF CHEMESTRY

PAPER View Article Online PAPER Vs Al e

High-quality indium—gallium-zinc oxide films

A

wpastes. ) Ghack for updates

t B, Gect
B e e cokdm W R bamact cxseismome  SYnthesized by atomic layer deposition using a
e thie: DO 1010354020356 VOB 2024 12 1361 single cocktail precursor based on a

b b4 liquid-delivery system and their application in
Sang-Joon Park." Se-Ryong Park. Jong Mu Na.” Woo-Seok Jeon.” Youngin Kang.* transistors and inverters?
Sukhun Ham," Yong-Hoon Kim, @+7 Yung-Bin Chung** and Tae-Jun Ha
Sang-Joon Park.* Se-Ryong Park,” Woo-Seok Jeon," Jong Mu Na.®

Jun Hyung Lim," Sukhun Ham,” Yung-Bin Chung*® and Tae-Jun Ha®**

Aomic-layer Geposition (ALDI s considered & promisng method for the tabrication of high-guainy.
Incium-gallam-—pr caide (1GZ0) fims because of fs excelient fim conformey and sbilty 1o suppress.
impurites, However. the charge transgeort properties of thin-Hm transistors. (TFTs) weh ALD-based IGZ0. ¥0gh-qumley Wi~ gulkam- inc cuide G200 M symihastaed by st tayer depockion (LD g
acive channeis do not 3ign with exsting mutple-trapping- nd-relexse models. In this study. high & sgie cocktal precurscr based on & Iquid-Oelivery systern e demorsirated for the first Ume. A
oy TFTs, designed for low-yotage (§ V) operation, are developed with ALD-based IGZO chanets. s coratog of
Which exhibit & high fieid-effect mobilky of 14 o V5 ', onios caio of 38 « 10°, threshold voltage. (ang devce pertommnca, Including a high tnesr Seks-afict mobiy 120 o V-4 4, 8
Of 205 V. vk ow st sovny oF 08 W, dec - Thi chsge Eepor soopaties of IGO0 THT Substantal on/olt rato (~5 x 10% and & low subwesnold swng (~007 V Svc | % an operating
fabricated thiough ALD are investigated by temperatuse-dependent mobilky and ime Gormain transient Pty st G s e N T oy
ot b e from the statctcs. of device key parameters. The operational tabilty of the IGZO TFT sabjected to

1.5i-0 22 2= WSS UG HIHA|

——— Recemed 200 g 2024, the same device coniuration fo the frst time. The ALD-based 1G20 TFT exnbits  seficanty lower
O) 0|2 HUISHE AJZ|R 2OHA| THA R 2N L e

= -l=E [ T od 800 o0& o the ALD-denved G20 i and the feld-nduced iteacton withOrygen ce the sutace. i adtion
00! 101059/41c035609 gm0 o1 the sot-0v-SRe% 70 TFY. 05 TRV 850 2000 ot &5 S pcitor-Sbves X0 TFT. 37 eney \acarved 61 May 2024, 1l recomery of Vo, wethout sddtionel processes wes acheved ndcaling thal the rstabbty mecharism
ang 4000 cm 5L which is ascribed 1o the enhanced metal-xygen bonding Sates of tha Migh-ualky Accepies 6o Jusy 2004 €an be explamed by shallow charge trspping at the ierfsce. A simple and effective method of oxygen
agers DOk 101039/Ac018Cte anneaing & induced 10 ¥mprove the operational statilty of the IGZO TFT by suppresting the Ciygen.
fested shalow ¥ap sates P, an envancement-iaad-type n-cheanel mel-ide semCOnGKION

2. AADA HTO| OFYN JHME QS M7 S e

3. s AIGe 24
ofst 2474

2 AU PP 7HHE

4, ZE OtA3 B HO|AL T Y| AIE, 0|9
A2 Y, B M YA E/99) 28 Y

P

5.9%8 R7134 WFH HR2YH(EHS)

6. 2ESUYE Y3 WSS 018T na
BHAFYE Al HIZYE(EHS)

Introduction

Indium-galliom-zine cdde (IG20)) exhibits high carier mobiy,
e in its amorpbous phase, as wel as 2 kow leakage currene and

for high mobilty 1620 TFTs 3 m.mm componenes has
ncreaed o reale uhahighicoluson and. bigh Gamcraee
a

Various methods have been used to deposit 1620 flms,
including soi-gel costing, spustering. deposic

‘canfornmiey and low impurity densities, because it involves self
enking a0 plae e g e chemicn ectins.

ith high-quality 1620 films have 3 high field-ffect
by T M i o e it bl
<can be mainly affected by the material characteristics of the
semiconducting films used a5 the channel layer” In addition,
because ALD does not cause serious physical and/or chemical

of  damage during depasition, it does not induce high densities
demand  of interfacial trap states beween the channel and dielectric

layers and bulk trap states in the channel, resalting in

configuration.” This is because shallow charge trapping ot the
channel gate dielectric interface and deep charge trapping

thon (ALD).** Among these, ALD can be a promising candidate
for the formatian of high-quality 1620 films with excele

tes during the TFT operation. ™

The multiple trapping-and-release model explains  the
charge transport mechanisen in TFTs based on the disardered
nature of amorphous channel films." Recertly, we fbricated

Somang
e usgton

S 16418, Arpabc of . -t Tl s

G20 TFTs by ALD, which cxhibited
high linear j values of up 1o 15 cm’ V' &, exceeding those.
of G20 TFTs abricsed through sputterio; o sol-gel costings
(110 em® V" 571 Therefore, the mechanism behind the
xcelent performance of ALD-based IGZ0 TFTs, Including the
high i values, should be investigated. Notably, a comparative.

Indlu-gallium-zioc owide (1G20) Gl have gamered substantial  coverage due 1o selflimited and plasma-free gas-phase
attemion. s active channel layers i thinfilm trnsisors (TPTS),  chemical reactions, has been extensively explored to achieve
v 1 theic igh camier mobily eve 0 the amocphos phase, - high-quality IGZ0 films wsing metal precusors.’ Howeve,
issues such as high process complexities, low growth Fates,

1 ‘must be addressed to align with indus-
demonraed o TVTdmued spplcuions” Spatesiog has ben il reqiremens. The uniform and reable mmm of
uniformity

prodcibiy Howeve, imied cuntrolably of thicknes and  pressares indaced by three diferent metas can significanty
cation compsitions s challenging to achieve highqualiy K20 affect the process time and batchrto-batch variation.” further-
and - more, the grvmth rate per ycl (GFC) can change significanty,

The ALD method, characterized by In this study . high-quality
position controlability, low defect states, and high step 1GZO films synthesized through a practical and reliable ALD
process using a single cockiail precursor based on 3 liquid-

Fe— [rosr——— delivery system and their applications in TFTs and inverters.
st e e o b £ imsosbpd om Materal charscerinio, iciuding morpholopy, crymabiy,
45, bonding states, were analyzed to asses

o oy rapme arop e A G - qualty of the ALD-derived 1GZ0 films bused on process
+ it epymentey rmaion () eaae, S D08 Wape ks OPtimEzation, We also demonstrate bottom-gate togrcontact
Intaadmornte THTs based on ALD-derived KGO films with coaventional
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Chapter 2. Business Area

PRECURSOR for Semiconductor

‘02 BDEAS  4MS 7102
2 i SiO BTBAS  OMCTS r HfO2
""9' —E'Ia-l)\-l DIPAS  DIS (New) TEMAZr TEMAHf
A I TDMAS  TSA(New) TDMAZr TDMAHf
CIDII )lll-x."E TEOS Cp-zr Cp-Hf
HCDS
sicl,
— Metal-precursor &&= i Solar Cell-precursor SEESS Inhibitor oy ETC
Tioz  coma o
CpCo(CO) pocl, 0 CPME
PDMATa BBrs Pyridine Ticl4
Octane )
Cp*Ti(OMe), % DBE H,c/\/\u n-Butyllithium
TBTEMNb(New)
Xyl
TDMASn(New) yiene

HEY S ~

Precursor 2020 2021 2022 2023 2024 2025(E) 2026(E) 2027(E) - 25HEE{ TSA S Al 2|2 OfZ Ay
OH (21 %4) 1723|  1796] 3227| 3208 4631 6480 7800 9000  (FUUESACTMSEERY

Sales Growth % 42% 79.7% -0.6% 44.4% 39.9% 20.4% 15.4% (01, CHRF )

11
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PHOTOMASK CASE for FPD

OtA3 #H|O|AE CHHYR| LZH7HL(ESIE Q)2 S0 OtAT F|o|A Z2YH ARCGE 1=
- HOYA, PKL, S&S Tech, ULCOAT, Newway Photomask § 22% OtA3 DZHAL ZE

—EZEOiA3 3™ — H[O|OlO|H|=2 ZEOIATH|O|A HIE

EEOIAISH?

Q2178 0l DMEIZE A o2 HEALL ‘ S @ | |\ 2

CIAE0] B0l WIEA| BRE RIS ‘ i I ‘ "‘
= | OlBAAHOIN | HE.ZZOR  BWOSHHE | zommy
o SadoIem s mEESZEE  HMoER

=(Quartz) OFAT Blank, Photo mask2| #xHE FHMAR:

o
BUSEa 023 gEoi SR ywoias

o
A 5101 i B4 U ZUAIR} 22
ZE(Pho) BIAT  BEEamenamdE e
o~ =

ZEONAIE ZH - 01&317]
HedoiE <

2020 2021 2022 2023 2024 2025(E) 2026(E) 2027(E)

OHE () 7.9 148 24.1 446 64.7 70.0 75.0 80.0 - SHQl DA ChARHS SO OHE 37t
Sales Growth % 86.3%  628%  851%  451% 8.3% 7.1% 67% |
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OLED MATERIALS

GO G

THI &AM gbl CHE 4 4H&(20ea, PVD)

SUS Reactor : 6EA Spec : Heating Zone : Total 16 ea (Up : 8 ea, Down : 8 ea)
G/L Reactor : 6EA Quartz Tube size : Out Dia. 300mm, Length 3.145mm

Pilot (1ea, PVD)

Spec : HeatingZone: total 7ea (Down: 7 ea)
Quartz Tube size : Out Dia. 100mm, Length 1,456mm

Vacuum Dryer : 4EA

ol Yht Al : 2025. 3Q
“S” jit:, “L”it: B OLED recycle, OLED &7HA|| 24 AH ol

ol

DZHAL F7HQualifying Test) LAF 25 227] 1% il DZHAL G7H(Qualifying Test) LA 28, ¥ &

:

OLED 2020 2021 2022 2023 2024 2025(E) 2026(E) 2027(E)
| -23RE ST OHE YN
OHE () - - - 5.1 9.2 16.0 30.0 450 | -25F06H8E7| gy B gAML 2tgol| met
L RTHATOHE U ol
Sales Growth %| 82.6 % 73.2% 87.5% 50.0%
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oc

01324% ¥

-

T 2R PIEXS HAME MR EY T2 222 S8 I2Y RS
Ol T2FMROLED ZE HIRAIM 2=
A=RRCZLE 714 FAH U= HME YA 25

Q= AbRIAL BHEA|] MAPAHE SWHHA

CANITER AIQ] 212
o ZBHOH 24T}A| L Canister AP 21
« BIZX|8 Canister2 ZCH
CANISTER

B2 §(LioCOs) HIRE SO 2AHA] 1Y 1S
ZFMICH BHE{2| 224

AtZJAHA[O[OtO|FHZ A A) CO,t L FA Aot B4t
S(LiCHE S+ H2F A2

7R HY HE FF 37t

A 3% FE(Z2FAM, OLED)

Z2|71M Lot OfOIT A Sl Al 24 2
OLED Al N ZHAL &

LEOIAZ HO|A AIYOIIMO| 2HY21Q 2|9 Q2

T2|# A, OLED, ZEDIAZ
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Ol AIY|AL HEE AR MR B ETIIR| 1=

OIE A2 VHEH|S MAINE AR S0} T2 222 S8 22 3

Ol SA| BIE A I2|HA] B! OLED A2 AR Al &

o G2 £ N8I 40, O|F TetME A/2tAL 235
(25U 27} 209 2HE 0| %)

?_!E Ll — f2 A 2 — 2

3 g HRAM 2R — a2 23 . A AUAF A TIHE(PBL~PB7) 2 PB1 62 Z 20|

+ RO YUR FFHYE B

v o
T QUE YA+ 28 HE

QI $IA| 1HS SOH HHIG AT Aot :

n-Butyllithium, Hf Precursor, Zr Precursor,
Ti Precursor, Nb Precursor, OLED 224

Y S 0IE 37t

v
JITECH « JITECHOIM ¥, EA 23

.« AHHY aH
WYy = JYNY = EBYU3 A= FHAFF 2 AY

© Y EFDUN Y OEM YN AL BY M7 22

(PB2~PB7 XYt 7t5 Hﬂ REHUE, SHUENY, 7IEt 58
A ¢ o Ald £ pB1T} .75*0| 5 Gly)

2026 £E{ PB2~PB7 ’—‘to, DHALO] 2Y oI
o IHAQ U] MALZHE A RA[M 22 THR| 12
12 B YHE S 99 Yoy 2HAML Al FHE 2| RA1E | =
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03 Recycling &t

A2 S (Li,COs) MRS S8l 22F21R] AtQf 21

EFAIZ|E AHA}
[ E‘IE o S E’H‘I' EﬁH)EI OJEQ'E
* CO,: AFZJARQI 1‘||°|°f0I7|-%°_1,'¢E BEH 22
co LiCl « LiCl: High-K Zaj{M &
: + -JI-Tech : & 100ton (%E)
- UAL: ¥ 500ton (H2)

High-K 22471 - AAL DAF: 11 1,300ton (RI¢4011%)

A|ojoto|FHoU A
Y4k o, BAE
BEE A 2207|202 S High-K Z2|HA YAt Al BAIS 2
BHAUSH= LICIZ Q40 2 H|7| 42
E .
ote| &(Li2COs) M AFCAPA
1kg EtAF2IE 284 Al = (CO, 0.6kg + LiCl 1.1kg)

o AR M AUTRI(2RFHR] ERHA) 33 FAIU

o AAFCAPA : EHALZ|E H7F2,000ton 72 AYAFAINM

MRSt 2EH 7\cHE
« OHZ : ‘A7t 3009 oll%y
A EHABHEH WAy

R&D: 12 R&D 7HY &4, 2025 MY 23 12 HE

& A .H & ig O)\S oy d d o 7|EL: tZ|AL A|O|O}O|Ft2 A A
AlR2EAE 2026 BE7| AlRIAY A A2} (200t0n)

S A 2027 SHBET| A 2AAEAE AlI2F (1,000ton™)

rH
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03 CANISTER

Total Manufacturing System (/Y ALA|AE) MAF 12

@t 7tA 0t EAUS A0l 356H=
Canister 4|2 B! THO}

DjAILA2]
Sto|AICH
= = JITECH Canister 232
Eal YA . Ol IR| AAtol| OJBH XSt U, o2 STt
UMt 7t FAHH Y2
+ JITECHOIM 21T, & 230l TE Al L=
=i
M R7IA|EOZ O A 222710 2 FR2 20 T2 Y| o] YA o QU OJmAE, M, UHYAMA T 22 Hel
o

o 9 73 QHI7H MR AHYER
T2 274 % 8o

0170

Canister Aot 2151

o OlE HZ| AMAFAIM 12 (256 &472)
* Canister A2} ZUW 7|&QH A,

« 20251 8 QAL AR}

JITECH CANISTER
PR gL A AFCAPA
g, 94l AR gL * S 2 1000TH RYrHFBHUE 7| )
=5, 24 ets e 2026\ B Z|FHAME 2 500CH ZoH of|
Hetiet/ HHE |
#7118 o2HME
(200L) (50cc~200L) 7|CHE 3t

* Ohz: @2 2009 iz ol
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SR8 T2HAM, AtRALRL WRAIQIS 7IUo 2 Yy 24

Oj = 20| 8l 4% Story 1,085(E)

804(E)

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025(E) 2026(E)
(M ~2015) (2016~ 2019) (2020~ 2022) (2023 ~2024) (2025 ~)
[Z2AM AIY 2 [ArECHZte (2% 831 [AIAFE 23] [OHE &3]
2014 - @Ho[otolHIZ MY 2017 « Kioxia (TOSHIBA) 22t &2iAL S 2 2020 . QlERHRINY 2023+ CCUSAIYRIZ 2025 * OLEDYYAYASY T
.« HR71HS (JITECH Indlia Pvt. Ltd) +  OLEDbusiness A © TSARIRAIY &F, TOH AR}
o o=
1509001 & 15014001 245 ooy +  JM(India) AYAH22+ 2+2(PB1)
*  AHolojoFHEAtA CatojojolA F
2015 - UPChemical H2IAt 52 2018 « ZEORATFH|O|A AR MY 2021 - 25U 2024-  3FYES(AMBLEA) o
« SKHynix 22+ S2IALSE yus
LEOIAIFO|A 3% &Y ¢ HhRapcenerdy
2019 + EEORAIHO|L ZY AT 2022 + KOSDAQ
. i THOR A2
. 33YSAKY Canister EOAIZY

2026~ ¢ THIEIEPilot MH| 2 E
o 3FY AR ZYAMAMRAIY 23
* JMi(India) Y4334 UM
(PB2~PB7)
+ HNIE 3YRE (IYU)
20



Appendix

02. .Q.QI: EQZH-?-X'“E .“ (3] RIOIOHOIEN

RO HAMZYEHE QOF HAZIALYALA
(Erol: wokel) (Ero: wiokel)
e 2020 2021 2022 2023 2020 2021 2022 2023 2024
O =LA
REAL 11,594 20,295 59,855 39,740 45841 ESD 19,893 20,497 68,282 43,363 57,293
HIQE A 12,377 15,131 25,270 65,820 75,104
e OHZ 947t 12,886 12,548 53,365 32,909 41,094
RFAREA| 23,971 35,426 85,125 105,560 121,945
of&£0|9 7,007 7,949 14,917 10,454 16,198
L5 9,847 11,171 22,564 26,027 28,233
THORB|QF F2fY) 2,804 2,321 3,524 6,368 7,493
BIRESE2H 1,404 825 466 14,839 23,290
¥Ho|2| 4,203 5,628 11,394 4,086 8,705
CVIEY 11,251 11,997 23,030 40,866 51,523
FHo|ole 21.13%  27.46%  16.69% 9.42%  15.19%
A= £ 12,719 23,429 62,095 64,694 70,422
7|&0|2
Q=H|g 117.70%  181.70%  265.27%  152.69%  165.91% g7zl 3,826 3,498 10,924 3,290 8,080
HaKHIE 88.50% 51.20% 37.09% 63.17% 73.16% #0198 19.20% 26.80% 16.00% 7.59% 14.10%
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Appendix

03. 4 A 2 A&

QO U HBHENE

(TH9: HOrRl)

- 2020 2021 2022 2023 2024

o 11,594 20,295 58,710 32,328 40,583
HIRSAH: 12,377 15,131 25,747 56,147 71,564
ALhHEA| 23,971 35,426 84,457 88,476 112,146
{2 9,847 11,171 22,338 23,794 24,005
BlgEs2A 1,404 825 401 589 12,752
SaHEA 11,251 11,997 22,739 24,383 36,757
A2 EA| 12,719 23,429 61,718 64,093 75,389
{5812 117.70%  181.70%  262.83%  135.87%  169.06%
22KBlE 88.50% 51.20% 36.84% 38.04% 48.76%

O B I UEUA LA

(EERELI)

& 2020 2021 2022 2023 2024

OH&2Y 19,893 20,497 68,291 42,531 56,083
OH& 47t 12,886 12,548 54,628 33,162 37,005
o309 7,007 7,949 13,662 9,370 19,077
mojs|Qt Et2fH| 2,804 2,321 3,272 5,004 5,429
oIy 4,203 5,628 10,390 4,366 13,648
Folys 21.13% 27.46% 15.21% 10.26% 24.34%
71201y 3,826 5,498 10,531 3,850 14,303
&0lYe 19.20% 26.80% 15.42% 9.05% 25.50%
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Appendix

04.20254 127] QO 212X

QO HFMP YL
9: wrel)

+& 2025.187] 2024 2023
FSAM 43,021 46,841 39,740
B SAH 80,414 75,104 65,820
ALhHEA| 123,435 121,945 105,560
SFEI 30,535 28,233 26,027
BlgEs2A 23,454 23,290 14,839
SAEA 53,989 51,523 40,866
A2 EA| 69,446 70,422 64,694

T8 2025.187| 2024.187| Zt
e 12,663 13,362 -5.2%
o230l 4,067 4,106 -0.9%
Tty 1,560 2,055 -24.1%
FYoly 2,507 2,051 +22.2%
2721&01Y 2,353 1,667 +41.2%
FYoIYs 19.8% 15.3% +4.5%p
&0|9g 18.6% 12.5% +6.1%p

QU HZWIYL
TH: DFRd)
& 2025.187] 2024 2023
FSA 37,467 40,583 32,328
B SAH 76,595 71,563 56,148
ALSHEA| 114,062 112,146 88,476
SFEI 25,809 24,005 23,794
Blgs2A 12,907 12,752 589
HaHEA| 38,716 36,757 24,383
A2 EA| 75,346 75,389 64,093
= 2025.157| 2024.187| =7t
oH&t 12,632 13,445 -6.0%
BIEENR) 4,329 5,165 -16.2%
Tt 1,223 1,200 +1.9%
Fol 3,106 3,965 -21.7%
271&01y 3,141 3,211 -2.2%
FHoIYE 24.6% 29.5% -4.9%p
#0198 24.9% 23.9% +1.0%p
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