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H20: gas is a promising candidate as oxidants for the next generation semiconductor manufacturing process. In this
study, we have considered applying H202 gas to ALD process. In general, ALD enables to deposit conformal films, but
its throughput is limited. Our approach using high-concentration H202 gas delivery system, Peroxidizer®, allows to
achieve both high film quality and high throughput. In the case of A2O3 ALD at 300°C using H202/H20 mixture, a
dielectric breakdown strength of the deposited film and its GPC were improved by 14% and 10% compared with the
case of H20, respectively. For TiO2 ALD at 150°C with H202/H20 mixture, BHF resistance of the film and its GPC

were also improved by 58% and 14% compared with the case of H20, respectively.
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* Precursor . 0.01 Torr(Partial Pressure)
* Furnace Temp : 100~350°C
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Fig.3 Flow sequence of ALD process
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Fig.4 GPC as a fucnction of temperature (Al203)
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Fig.5 R.I. as a fucnction of temperature (Al203)
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Tablel Film composition of resultant films(Al2O3)

- — &

Process l;lim compoosmon (é)
H,0/300°C 41.5 58.5 N.D.
H>0,/200°C 41.2 58.2 N.D.
H>0,/300°C 41.4 58.6 N.D.

S¢N.D.: Not Detected
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Table2 Film composition of resultant films(TiOz)

Process 'Film composition (%)
Ti O N C
H>0,/125°C | 36.9 | 63.1 | N.D. | N.D.
H,0,/150°C | 37.5 | 62.5 | N.D. | N.D.
H,0/125°C | 38.0 | 62.0 | N.D. | N.D.
03/125°C 37.7 | 60.1 1.1 1.1

S¢N.D.: Not Detected
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43 EE
412XV, TMA ZfH L TR Sz ALO;s
HIEOEE, WTIhoBeRlZ2EH LEEAICE
WTh, ALO O FITMI 2:3 TH Y, ALOs D1k
FEMMRICE LW ERRENTZ, Tabb,
HIZRBGIRIED AL X L A EHFEET, K
BEEFEICT ) -V —EE TRICBT52EMH
OH KOWBRIIKTF LTI LEEZBND,

21

—F T, 422XV, TDMAT % L TIHK X
N7 TiO: MIKOBEE T TV h—H— 5 TR
BT DK HE OH HOWHERI T T2, TiRFOmB
fLIRBICHE RESBEBEESRTWELEEZLNRD, &
B, HeOs H AZHEHT 5D Z & T, BEfFEOEELA & Lt
g LCEVy GPC, A7 7 v BRI 35 X OV J % i pk
L7z ZHUiE HeOs D E v OH sl 5 & i ) e i
LR LT TDMAT D REGHEFELRMS T2 &
NTEXEbEEZOND,

5. F&H

RASIRC #ERE Ho02 A A% & (Peroxidizer®) &
FAV T ALO3 B X OV TiO2 D ALD RIESFEBR 24T - 72,
BRIZE D, BEAIE LCHO W AR LIRS, B
FEOBALHITH D H0 H AR Y LB LT, @
B (GPO) A R TED 2 EEW LN LT, &
GPC #EH 45 L%, 7ok AR OB Tk
<, BBV h—Y—ofHRERICLERD
728, BB LI ALD 7 5t 2 ~0D H0: H A DEHITK
723 2 MERBICORDB D EER D,

Fiz, MO HAZMAT 52 &C, BEFOBLA &
B LT, XV e ALOs IR X O TiO, iR %
KTEBZEEHLMNT LT,

U EAS, RASIRC HERE Ha02 H A fLHE2EE
(Peroxidizer®)IZ & 2 Ha02 77 A Y513 H20 T A6 LA
VRBLELTHEETHDLZ EERM L,

ZE 3R

1) ZZEERE, iR B LR LK TR T A fibha 21 - Peroxidizer®,
KI5 H W f, No.38,2019

2) Anu Philip et al., Pramana - J. Phys., Vol. 82, No. 3, 2014

3) Dan Alvarez Jr. et al.,
Semiconductor Manufacturing : Optimal Delivery Condition
for ALD Process, ALD2017 USA

4) Rajesh Katamreddy et al., ECS Transaction, 16(4), p113-
122, 2008

Peroxide Gas Delivery for



