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Study of Amorphous Semiconductors

Due to Annealing
by
Masakuni Svzuxr and Tsutomu Banpo
Abstract

Recently, amorphous semiconductors have been remarked as the materials showing the
electical switching and memory effects. It is suggested that the disordered structures play
important roles for those phenomena.

Differential thermal analysis has distinguished between materials which show only ovonic
switching action (threshold type) and those which show switching effect with memory
action (memory type).

The crystallizations in threshold type materials were attained by the annealing in some
conditions, nevertheless the crystallization could not be detected by DTA. It is useful to
study the crystallization of amorphous materials, because the crystalline phases due to
annealing would reflect the original amorphous structures.

From the studies of the crystallization, it is concluded that the translational order does
not exist in both types and the compositional order would not exist in threshold type but
would exist in memory type materials.
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FaridfeE LTk o ERERERKIE, AraFFAFFIREFHFINsb0T 3TLHED
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ks XgEIc I ASTM #— F2ERSh 55, chickk As—Te ROMESRFEI LT
WOT, FOkd AskTe %i31X2 : SOLTRBILLD D2 b fRY WEREM L LTHERLE
(R6©) o Ge—Te FZofsRL ASTM 7 — Kok 2 I OMBHRRI LT 545, Thic?
Wb DA R ER L XRERGEEAELE (R6@) o &2 THVREERZA2T9.999%
DHEDLDTHV, XQEHLSbbhbbor, METR As, Te 51k As—Te Riif,
RHETIE Ge, Te &5k Ge—Te ZOMRTHY, thIOboTEL D LEREVE
Hbh s,

5 # 8 O % &

T HSI T IR BAL AR B i\ threshold type @Ak T &l n iR BE & RIGH O AULE Y

iz i ERESIFIRT 5 T A & A o s, memory type TIX DTA ¢ 20°C/min &1
SEEEETS MELORME— /7 AEAIS TR, HEGHERTE T BIRCED T Loibh
5, MEOMR EOERE Si THD, FREMET D Si ORHSERE IR, LA LERDRE
@, GIcEBbR3 XS5 As—Te—Ge Rk XU As—Te—Ge—Si T T EE R O X IR 355 A
E~&L<xbsiu#%mm%A£%5&f,cwxﬁ&%qu&JEpG&Jkéawu
As—Te—Ge ZOK:ROH AT 5 & HESIN B, A& memory type (As—Te—GeX) Tk
{ ~ 2 SR O BMATEIC X »C BROIZRABA S HRLLHESERI R E»TH 5 0L L,
threshold type (As—Te—Ge—Si%k) CRFCERBEARE»TH B L FBEIERE & OB
BEEsDHbNT,

M6@, b OXHEIRICHEDbREE— 7 bk, BIEOLTHE0 X5 RHERTE 50k Y]
b hbiand, BTsLROL5KkR %,

1) memory type T, As %X U Ge RHUMTHE & LT LAWEHE L b5, threshold
type T3 As, Ge £ XU Si iR THrLiaWX 3 TH S,

2) W&k, Te RELCHERE LTHBL TN S,

3) As—Te RO#FRE ASTM #— FItEI L TWis WO THEERT LikbhbiRnE, me
© & DI CH B e As—Te (As,Te, & itz s s 26°307, 20°30°, 44°30"%) ORI
KERE—I7HRLT B,

4) Ge—TeRofiRR, N6@s IV ASTM 75— F7—125, 6—0468 L DHEIC LD, 4 LI
ETBELTHEROE RV,

5) K6@, bicik, As—Te ZEBLRELbNALLO2S b (47°207, 54°40°% ), As—
Te—Ge HfsRmOFERTFEIN D,

c o CHETAREC L, K6©EARDYILET S & GessTen, PHFOEME— 7 & As—
TeZ ROE—7 O 1 ORERCECMBIL B0, {3k As—Te—Ge &5\ As—Te—Ge—Si
Zr ASTM #— F OBk » T #REIT I h iRt GeTe OBROFESL Wb Tk
2®AD =it As—Te ZOHR L R > TWieAEESA TS 5 L Bbh b,

Pl EOREH D IERELEEROEECH L TROLIEE LB LBTELTHS D,
¥4, memory type TRIEREHELRLTWeb 0, DTA offff (K1) wdhid 4%
L2335 @Rt sctnb, 20X IERVE RIS b 0 RERTEIC T W R AT
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AbNb, ThbLEEFOMEDAK (translational disorder) SMEFEL T2 &L Th, K
F OB E AR B3R IE S F (compositional order) #MRINBILTw 3 & FHINB,
TofEL LTk, As—Te et TR & LB REECT DM Ge 8%, LobEcd As—
Ge 5w Ge—Ge OHATEBINS KL h-Tn5 L fEEIN B, —J/j, threshold
type Tk, BELMEFNERIN IR FIODEE L WS REWIHEALETHO, oM he LT
DI SEZbNb, Thbbt Si w2fER, S OFFERAMTEC LT/, ik
D3RI DBAKETHOEENRAREL - T3 LTINS, BTS2 g, translational
disorder & compositional disorder #3if < 7E7E LN FOMERFRICA 2 X SEF OB & s
BLeRWRMZETIHEL - TWBEELbNRD, s, ESR OHAELD Si w0l
Mg, Si ¥ EFLVWHACHL THEDIRFEERE WS EARET 5 HERRF bR TR DI,
LofEER BT TW5 & Bbh s,
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KO IARTTRIC 2T B2 HBIR W 72720 To ARG — 5%, KL ESIR 5 X O AKDERE)
FRRLEBEH AL T, T X BAEKR DWW TRIEE W27 Wi BB M — AT 0o
BRAML LS ET, IbERHOBIRCH £« EHE X - Tl nic REAT—HEDF, Hik
FHERE, MEHSE, MBSO RICIRIT L T,
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