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Fig. 2. The radial distribution function for a
crystalline solid and for a liquid
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Fig. 3. (a) The density of states plotted as a
function of energy for an amorphous solid-
Unlike the crystalline case, the edge of
the conduction and valence bands are

smeared out by a tail of energy levels.
These small density-of-states exist in what
was the forbidden gap. (&) the mobility
¢ shown as a function of energy.
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Fig. 4. Sketch of the current-voltage curve and
of the time response to a voitage pulse
V,>>V, and to interrogating voltage pulses
V< V,. (a) For a threshold switch. (b)
For a memory switch.
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Table 1. Classification and examples of non-
crystalline semiconductors

1. Covalent Non-crystallineSolide
A. Tetrahedral Amorphous Films
Si,Ge, SiC,InSb,GaAs, GaSb---
B. Tetrakedral Glasses, A'B¥;C,"

CdGe:As;, CdSi:P; ZnSi,P; CdSn,AS,.--
C. Lone Pair Semiconductors
(i) elements and compounds
Se,S, Te, AsySes, As,Ss-+
(1i) cross-linked networks
Ge-Sh-Se Si-Ge-As-Te
Ge-As-Se As,Seg-As,Te
As-Se-Te T1,Se-Asy-Te,

D. Others
B,As, (Cuj_zAu)Te, -

2. Semiconducting Ozide Glasses

V,05-P,05 MnO-AL0O,-Si0,
V,05-P,0,-Ba0 Co0-A1,04-Si0,
V,05-GeO,-Ba0 FeO-ALO,-Si0,
V,0,-PhO-Fe,0, Ti0,-B,05-Ba0

3. Dielectric Films
SiOx, AlyO3, Zr0,, Ta,04,Si;N,, BN---

Liquids
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Fig. 6. Schematic illustration of the origin and
inter-relationships of amorphous solids
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(1) Vapour Phase-hydrolysis( EAINK S 2)

(2) Glow-discharge decomposition( & 2-$-HE 5 )

(4) Sputtering( 2515 %)
(5) Glass formation by Cooling a liquid(# &%)
T B
(6) Chemical reaction and precipitation from sol-
ution({LBLIE 9 FH o E1e19 W)
(7) Electrolytic deposition from solution(&E &)
(8) Desiccating gels(7 9] k)
(9) Reaction amorphized solids(fZREIESE(LE)
a. Oxidation(&1L)
b. loss of a volatile Constituent(#i3455-8] k)
(10) Irradiation{ f&4t)
a. Neutron bombardment( #t%: J-f2e)
b. Ion bombardment(o] 2-ff%2)
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(11) Shock-wave transformation( &R B8 )

(12) Shear-amorphized layers(¥y3E R EILE)

ol F (D~W+ Ry EABHESE 9=
TgEeld, (3@ A& EialA gty =

Tl KAEE ARE A (5)~(8)L HhE(=E B
BANALE Azpsle Aoln (9)~(12) & FEfg= e
AL“'r—'\ | $a

je——— 0020 INCHES———_{

ACTIVE MATERIAL
ELECTRODE DIELECTRIC
RESISTOR
DIELECTAIC-

f SECTION a . A SUBSTRATE

38! 7. 4T OTSY +=
Fi.g 7. ATOTS Structure

® 2. FEAEPERY EH

Table 2. Applications of Amorphous Semiconductors
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Fig. 8. Diagrammatic side elevation of the
amorphous silicon integrated array

Energy Transfer Means

Property Affected

Application

Without Change of Structure

voltage

conductance

threshold switch, 2 and
4 terminals, and
3-terminal analog device

With Change of Structure

electrical pulse
' transmission

. reflectance
laser scanning

chemical reactivity

electron beam \LJ wettability
optical image exposure, conductivity
e.g., room light, flash,
UV, etc.

density

secondary electron

conductance

dielectric relaxation

memory switch

optical mass memory
holography
photography
microfiche

printing

electroluminescent display

P

electrostatic printing
gravure plate

emission electron beam memory
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