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The preparation and properties are reviewed of an amorphous silicon film deposited by a glow
discharge in SiHH«. The amorphous silicon film prepared by this glow discharge has some properties
superior to single crystal silicon. For example, it possesses a higher optical absorption, a higher
dark resistivity, and a higher photoconductivity. It offers great promise for use in several semicon-
ductor devices, especially low-cost solar cells.

The photovoltaic performance of amorphous silicon solar cells is deseribed. Today’s cell conversion
effidiency of 79 is a substantial improvement over the efficiency of about 2% reported at the time
of initial development in 1975. These amorphous silicon solar cells are now marketed in consumer
products such as calculators.

This paper also describes the application of amorphous silicon to a thin-film insulated-gate fheld-

effect transistor, a visicon target, and a photo-receptor for electrophotography.
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Fig. 1 Schematic presentation of (a) singie crys-
tal Si and (b) amorphous Si.
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Fig. 2 Gap state density of a-Si deposited by a
glow discharge and a spuitering method.
g nid p R, 74 A7 4 v (PHe) £ nid »
BT a8l 2FZ B0 EHTE3, BE EE:LTHN
SNTE a5 BERER, ko SiH offiic, SiFs
& He @A A f213 S5l & SiFy o 5 Adhom o
r—EESHN LR TED, SiH: oSETHEREN
febdd a-SicH & L (SiF-Ha), (SiHs--8iF1)
pHlERENcbDE a-Si P H & EHL T, %SE0

HeFaaEi a-Si &KEIL T 3B,
ZOFERNEEC L » T 2SS S0 -
HErdh, Fig. 8(e), (b) CRTHEROFEO LS
AR OB EZ AN F - FBEE Lnren
HBR O R TR 2B T S, WY oo
ERALos e LR 8 . — M RSS2 Tablel i
Fo UL, COFMREA A BT & REES
WG F - BT T RO IC KB R b2 52 2
L, BOER® A e R AR T, cd
HOWEICHL, 77R"hoDL vy a YA L
WML, X PEE R, Y ro—nd s
VG R IR RN £ AT bR &

By
4. a-Si B

Tablel Ol R ol ons a-Si BodA et
ERWT, SIH E72id SiF B S i g &
N, KEELE 7 v HEABREN TV A NS0 -
Foo TORBREINET v BO—IH a-Si WSO RTE
BMERER T2 7 v IRy FEEUDINT, £
y PHORENER RS LT 3 (Fig. 1),

iz, Sl D 75 X~ FRIKNE BN X 71 2 R8s
WADWBELEME R/ BEO, oSl ORI s 3E
RUnEEED 7 2 WA Fig. 4 KRd?, o



— 160 HERME 28 W2S 18D

Material ngs}a[ %R%&l Cutting  Polishing Wafer
() Hydrogen Ehermal
reachon energy e
Single Tr;eremal T
nergy | q D écf p-n junction
crystal | Fchloro- «4“"”'."sﬁa ﬂ» QW forming
silan 1 ~1500 °C ~1000°C
1
(B) ! Thermai
! energy @
Ribbon [ \E ] e | P11 jUNCtion
crystal ferming

Ribbon crysta

{c)
Amorphous .g-;— Jasma l DC ~RF

silicon [ | E‘H s o]
PH3 BzHs Sits Vacuum
LI L

~300 c

Fig. 3 Manufacturing processes of (2) single crystal silicon (b} ribbon crystal
silicon, and {¢) amorphous silicon.
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Fig. 5 A transmission electron micrograph of
a-5i film with a thickness of 500 A deposited
onto an ITO substrate.

6. a-Si KESH

6:-1 a-Si KIBEMSME

a=Si A H R KB I DO THE, b { 0nh oz
RidE LU — =, BHO 24 TObDITDNTE
DF— 2LAELTVEH, LOEFRMRLENLOT
TA~6.1% L35 T 5B, AR a-Si RIS o
#E LT Fig, T iKgid &3, pin #84(a), (b)),
~FafEs(c), Yaw FE—sov)TR(L), MIS #
e )NHIEHE SN T A, HHITICR, #5292
F LA (S.S) HORMSEREEL DL, aSi H
DEZHBH lum THBE CEBLTFLNRE

H#IEO a~S KETLO 44 Table 2 ec/\@“ﬂ w,
AL = & SRR E LT, RKEE
a-5i(a-Si: H) &8s, ~7 méﬁﬁ*ﬁ% T T
%, ITO/Mpin/S. S. #4 7T 6.91~6.1%, 7 v#HF a-
Sifa-3i: F: H) 2RI 8E, MIS 24 77T 6.6%
BonTib

6-2 #HE a-Si KEB®

a-Si OEFELAEL L oGO a8 RIEGEE SR

Fig. 6 A transmission electron micrograph of
a~51 film with a thickness of 500 A deposited
onto a stainless steel substrate.
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Fig. 7 Schematic diagrams of the various a-Si solar cell structures.

B R E (EHELTED, F0XolAekA
T a-Si MW EN, FLTEOLSRETFRENER
FAL T AmHE ISR & LTy, 0 E R
Bt AR T £ AR E B,

6.4 a-81 KEBEOIEHA

a-Si KIBEMEE O TR 1075 £, AR ST
LAMETEIEEETH A L kb 5d, a3 K
WL E L O AR B &Y, TCEMbEES N
fr, FoEdeE a-St KIBEEOBEBESENRIT O
BT & $T oy F LT A T & MBS Lo TROH
ENfo & &, BIROERE VR T H T
IR 1. B~12V @b O OHEFEL BN E &
5, BUEM~ORE A BRI B0 TR TRn TRE
L7z, Fig. 8 i3 R «-Si KBRS T Wil 5
WETHZ

7. Zofkto 2-81 ERET

a-8i ORBEILDIADIETI D THS, a8l @
IS Dt A L CHTF G 5 O 7
SR BRED ELTE A

71 HERrSUAY DTG
e D iR - r T PR e (1G-

FET) oRFic Ly, HEF7 PR 2B LLTER
Ah0o0H B, Fig. 8(a) it Spear Jv— THEHEL
WP, Fig 9(b)akRiBadtBao
Fa ALV A OREETH S,

72 BERTAOER

FERSH: Ry 2—HnC & 5 &I O a-8i (102Q.cm
PLE) BEmn - B asstk s ht“’o uitﬁént}
B Ry MR T e Y

Fig. 8 Pocket calculators driven by integrated
type a-S3i solar cells.
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