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Characteristics of a-Si:H Multilayer for Contact-type Linear

Image Sensor

Sang Kwang Oh, Ki Wan Kim, and Kyu Man Choi

2 ot
AL g 139 GAGALAE A4 H5e 289 1A AEE g2t RF 2294 Paoes
AFeAS. ITO/ia-StH/AITZRE FAF22RHY Aol Jdtez A ddF7E duzez
488 B =FAE o] $AFE gAst, ITO/-a-SiHY Ade] JFestoz g FAHAEA 9 AatE
27] 913t Si0, & SiON, o] Abolol 7191 ITO/ 4 A /i-a-Si:H/p-a-Si: H/AITF 2 & A A3t ole Awe
ARE F7A 433 FAABREANS A7) 98 Ao, S0, FA7) 300Ao1¢ p-a-Si: Hvu —‘?—771] }

1500A% 4 ¢AFE 0.1nA0l3tE JAHY T FAFE 5V A7bR LA 200A2 EHHQUch T8 Fo)

4217171 9181 SiON, =S ITOS 87 0|2 whialuto 2 AN A [TO/a-SiON,/i-a-Si:H/p-a-Si: H/Al-?z«]
g AFsAd. o 9 SioNT 2 paSiHY FAE 44 300A 2 1500022 ek, B 20uW/en
2 gl7}upo]o] A 5Vale] A BAFE 30nA, GAFE 008nAZ 27 £& EAL UehP o BAFE 5V A
Ei}ﬂ%it} T ERAEEAY Aoz R g3t AUAEE vyehdie 38& 9 630nmo] o w th3ute
B9 o 560nmBEo Ut AzE e #dxE ok 5%9 QA8 sl or FEHALL 0.3msecR ).

Abstract

We have fabricated a-Si:H multilayer for contact-type linear image sensor by means of RF glow discharge
decomposition method. The 1TO/i-a-Si:H/Al structure has relatively high dark current due.to indium diffusion
and carrier injection from both electrodes, resulting in low photocurrent to dark current. To suppress the dark
current and to enhance interface electric field between ITO and i-a-Si:H film we have fabricated ITO/insulator/i-
a-5:H/p-a-S:H/Al multilayer film with blocking structure. The photocurrent of ITO/SiO»(300A)/i-a-Si:H/p-a-Si:H
(1500A) /Al multilayer sensor with 5V bias voltage became saturated at about 20nA under 20pW/er light intensity,
while the dark current was less than 0.1nA. To increase the light generation efficiency we have adopted ITO/SiON,
(3004) /i-a-Si:H/p-a-Si:H(1500A) /Al structure, showing photocurrent of 30nA and dark current of 0.08nA with
5V bias voltage. Also the spectral photosensitivity of the multilayer was enhanced for short wavelength visible
region of 560nm, compared with that of the a-Si:H monolayer of 630nm. And its photoresponse time was about
0.3msec with the film homogeneity of 5% deviation.

‘ESR : BEEMASE BT TEH .M &
(Dept. of Electronics Changshin Junior College)
L - &1[’,7&‘5& ErIses ‘ g gL JATA LA dutAo g CCDE o)
AR AR mr e ) FOAM A5¥5 Unges 2ped. 2ay
(Dept. of Electronics Kwandong Univ.) 2 FEANL AE SRR FINAL s
{HFdA 19929 59 28Y) B = Aaddo] g3t Rurt AR, old



2 o4, AN, Hytw

Hgto] By duet Azt A9 PAE deo]
oz #gPz A2go] QA ggot AP}
o, 93ge FAgvc wel FeAY 3
2480z Ei3d, F=AYL FRAd] wa
=57t das AFAZ o] FoAH, o] A3
2 A% AFE AEse Pl o FxA?
dANE Agol7t AT 2REH FYHEZ AEA
A FLEEEst Aeole] FEd s A
pg ER&e7 oo, ofd w AL ¢
AeZ Atold j-a-Si:H(undoped a-Si:H)E & & A
JAT2E AR Y4t o] FRINE BIAF
AdAoz A% FHA o] wet YA 3
A719) 283 FAld AR FF n& AR
$ujA 9 FRE o]F AoE AZH T o
29 259 & i-a-StHTH Schottkyd ¥, 5EAHE
2 o]EHY Tol AUtk oj¢ FE Aroje=9 A
F-AYEAL iy 540 2A J&dh

B apdAe 4AgE 144 9L ALA
A3 ITO/A Q% /i-a-Si:H/p-a-Si:H/AITFZY 439
& AFA3Ah, o2 93] RF F24ALHE o] &8
PECVDH o2 AZd &3 jaSiH F=dTE vlg
0.2 old AFAHQ Si0, ¥ SiON,ZH HAA
g2l paSi:H (boron-doped a-Si:H) & FAAl
At ol¥A AzE Frioloce AL 1344
JARALAZN BEERE EAE JERIZT

O]

e U e
I o M rir oft fof X

o]

N
—_

DA .1

A4

II. a-Si:H CIE2e| A&

ITO/A A% /i-a-Si:H/p-a-Si:H/AIT} ] GHEE Ve

aaajaaaaaasaaaa Al

peppppppeePPPpPPPpPPPPRR|  p-a=-Si:H
a-Si:H
Al
[asal Insulator
Wit R R, (70
Glass

28 1. ITO/A ¥ %/i-a-Si:H/p-a-Si:H/AlT S| dHE
Fig. 1. Cross sectional view of ITO/insulator/i-a-Si:
H/p-a-Si:H/Al film.
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Fig. 2. AES in-depth analysis of i-a-Si:H/TIO(a) and
i-a-Si:H/Si0/ITO structure(h).
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