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Riw0E, WEIEWSEH CIREHT SA 2L L THEHA & T3 Complementary metal-oxide—semiconductor

(CMOS) A A =& Y DRV LITEEN D RAGKFE D FA T EAT Y 300 = — " DRFEILREEE) & KFEE
SN RICBIT DI ENE L2 L Db DO THD. HAE, MOS A A — Tk v TS # RS ORREREICR
J% A ZADEBHNEEL > T D, 2D/ A AOERT, Wik T VRZ T — MU, 3275 BRI
BlRESnsvlay (8i) ORBAFTHD S L7 ) IRy RICERK L7z Si0,/Si REHEN ThH D Z & A3
BTV D, Si02/S1 FEMEM ORI, TS AR TR TOKRT ==V v FIZLDSI X7V TR R
DIKBERIGNB I b TE N, TEIFB TR ot X TORBEDOZEIZ L > TOKBOTERHLEIC X Bk
FHRMHOAREPEAEIN TS, s, £/ ~v—KFBAAVEAICLD Si0./Si FEENARBOBRGTER N H 5
23, MBI LUBUIENEITEIND T A A LR TIIKENEG TR T 2 2 E N DEHANEE Lo 7.

T, AW TIIRE E KRB EZRIFFICEAFRR TH DRILKFESFA LV EEALEZICV Y a B X%
VXNEREERBIRIFT v ) arye—rnare T MIER L. RIGKEDSTA AU HEAA A EAE
IIKFBEZHET 2 Z ENAMRETH Y, Z OKRFEIEANEIE NS T 31 ATERREIRICIER T 5 Z &1L - T Si0./Si
REENIC KT T D ARFBEIDEDIFHFEINTHD. LILENG, RIWKFED A A IEAGEIR O KE DO YL
;TEEITRED 2, S BICHmEMEE O A EEEIE L-F6 b s S Tu\hiehro T,

EFND ., RALKFEGTA A FEATY 2B X2 v LT = — " OKBIEREFEBI L OUKFEKIENRD A
=ALEWLNE LEMRET 5 2 LIk, S%EELHBITICHIND CMOS A A —T & Y OfEREn RIZ X 2 E
kD72, S HITIFEFECHBLOEBZEMNE LTHEETHDIEEZD. UTEHEEOME LD,

% 1% [Introduction] TliX, AFEDOERTHAH CMOS A A= VOMEL ) a2 —NZEREIND
B D b Lo RiZon T L, AR BR EBEREZHfEICTS.

% 2% [Experiment and analysis method] Ti, fEMTIZHAWVZ TCAD o 2 = L—3 3 > O & EERIC W= 5F
fili, FEHTTFIEICEE L CRE3 5.

%5 3% [Defect formation in hydrocarbon—molecular—ion implanted region] Tix, RILKFZESTFA A TEA
BfL XX v VERBEORMTEREENCE B L, RILKFES T A A U FEAFIRICTER S D Kt 620
L, ENODRRBITERE LIEEEL L TR SN TN D Z L% TCAD i#HTIc & - TR L.

%5 4% [Diffusion behavior of hydrogen in small thermal budget] TiX, RILKZBEHSFA A FEATE X FH
VXL == NTEBT, 900°C LT O BRI EVLBE R O K EIEWE B A T B & 5. AT B DK E B
ETNVEME L, BEEEME (Lo ¥ —L LTO0.76eV ZE M L. ZOfEiIEy Y 2 O ChEAHTRLF—IC
WL IRARELLEE L T B aTREMEZ R L7-.

%5 5% [Kinetic analysis of hydrogen diffusion behavior with TCAD simulation] TIi%, HF4T|IZTELN
72 K BBERF OIS ML = 3 L F— LR ASEIRIC IR SN B IR FEEE R EKFEORAIRELKE LT MKIGET VE
TCAD IZCHEATHZ LIz ko C, EREFHFEMEN -ET DL 2RT.

% 6 & [Hydrogen diffusion behavior in large thermal budget| TiX, %4 ZEOHNHELMA LV b EIEERH
DB E 35 2 72 o T BEOKFILHF B 2 S & 5. BRI L C oD BEER B 2 iE L7=ET /v
\Z& o T, KFEHTFOIEHCKAE & KB T D Z O DOKBIEBCORIENFIE L TW A AR S D Z L &2 A L7z,
%5 7% [Termination effect of hydrocarbon molecular ion implanted silicon wafers] Ti%, RIL/KFEST
AF U EANOFETIBINT =— /W2 X B KEKREHRZ T 272912, CVRIEIC L A R rENHEEORE BB X
WAL (ESR) JEIZ LD Si0./S1 RO XMaFEME B Z e o 72, RILKFESTA A FEADT = —NIZ K
STHMENBEEMERTAZ L 2R L, KEREDELTHLNET AN T,

HE8E Iffih) TIHEEIENLE TEETIIH/ONILBREE LORMIOMmE Lz, o, S%OFEIC
WTHHE TR, KROS5 HBOEEL L.

5% FSCEEE L, FasL 2000 7 & JE3C 300 3% 1 #3™o8HT 22, & L<IFTEL 800 354 1 HifRH L T 728wy,

Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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This thesis related to the hydrocarbon molecular ion implanted epitaxial silicon wafer with hydrogen storage effect that
contributes to the performance improvement of CMOS image sensors.

Chapter 3 focused on the defect formation behavior after hydrocarbon molecular ion implantation and after epitaxial growth.
In chapter 4, the hydrogen profile after hydrocarbon molecular ion implantation and the hydrogen diffusion behavior after
epitaxial growth and small thermal budget were investigated by SIMS analysis.

Chapter 5 demonstrated that the trapping behavior of hydrogen in the implanted region of a hydrocarbon-molecular-ion after
epitaxial growth can be calculated by technology computer aided design (TCAD) with a reaction model in which hydrogen
binds to a carbon and Si self-interstitial (CI)-cluster.

Chapter 6 demonstrated the hydrogen diffusion behavior after large thermal budget than in chapter 4.

We found that hydrogen desorbed from the projection range of hydrocarbon molecular ion may include not only molecular
hydrogen but also atomic hydrogen.

In chapter 7, we demonstrated that CsHs-implanted epitaxial silicon wafer can reduce the Dit and Pbo center density by
capacitance-voltage and electron spin resonance measurements, respectively.

Dit and Pbo center density without C3Hs increased after 700°C annealing. On the other hands, Dit and Pbo center density with
C3Hs decreased after 700°C annealing.

These results indicate that CsHs ion implanted epitaxial silicon wafer has the passivation effect for terminating the SiO2/Si
interface state defects.

In addition, we derived the activation energy 1.67 eV of the hydrogen termination reaction with hydrogen molecules and Si
dangling bond at SiO2/Si interface.

Therefore, we found that hydrogen molecules out-diffusing from the projection range of hydrocarbon-molecular-ion
implantation region can reduce the SiO2/Si interface state.

We conclude that the hydrogen termination effects of the hydrocarbon molecular ion implanted epitaxial silicon wafer can
contribute to the high electrical device performance such as low noise or dark current due to interface state defects at SiO2/Si
of CMOS image sensors.

% FSCEEIL, P 2000 F- & B3 300 GEA LEFTORMT S0y, b L<IEIL 800 Fa LR L T<Z3v,
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