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Isamu Shimizu, Shigeru Shirai, and Eiichi Inoue

Imaging Science and Engincering Laboratory, Tokyo Institute of Technology, Nagatsuta, Midori-ku,
A-Si THIN FILM AS A PHOTO-RECEPTOR FOR Yokohama, Japan, 227

EDEE IO D GREEHE [Received 11 June 1980; accepted for publication 9 December 1980}
Isamu Shimizu, Toshiyuki Komatsu, Charging and photodischarging characteristics were investigated for the photoreceptors of
Keishi Saito and Eiichi Inoue amorphous silicon prepared by rf glow discharge of silane. For the positive corona, a sufficient

charge retention was attamned in the photoreceptor providing a thin layer of a-silicon doped with
boron between the photosensitive Si:H film and the conductive substrate to prohibit the injection
of carriers from the substrate. The photoconductivity gain of unity was attained in the
photoreceptor when it was illuminated with visible light. A range-limited photocurrent flow was
abserved in the photoreceptor with a thick a-Si:H layer and the value of 2 10~* cm?/V was
estimated as 7 product of photoholes. The space-charge perturbed photocurrent was observed in
the photoreceptor for the negative corona. The structure of the photoreceptor is intrinsic g-
Si:H/n-type of a-silicon on a conductive substrate. In this case, the photocurrent flow was
effectively perturbed by a space charge that accumuiated in the photoconductor owing to the
incomplete blocking.

Imaging Science and Engineering Laboratory,
Tokyo Institute of Technology,
Nagatsuta, Midori-ku, Yokohama, Japan

Charging with corona and its photo-discharging chare
cteristics were investigated for a photo-receptor of
a-Si thin film prepared by glow discharge of SiHy.
A thin layer of P-doped Si(n-type) provided between
the metal electrode(Ni/Cr) and a-Si("intrinsic") was PACS numbers: 61.40.-a, 72.40 + w, 85.60.Gz
adequate to give a sufficient charge-retentivity

(td ~30 sec) for negative corona. Excellent photo-

sensitivity(4 erg/cm? for half decay) and wide spec-

tral sensitivity( < 750 nm) were attained.
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Hypersensitization of Photoconduction in Microerystalline Zine Oxide'

Graphic Enginesring Laboratory, Tokye Institute of Technalogy, Tokyo, Japan (Received November 4, 1064)

A discussion is given of two types of sensitization for photoconduction in microcrystalline
zine oxide. Sensitization by organic acid or acid anhydride is supposed to take place
similarly to that by oxygen: the electron transfer between a positively charged interstitial
zine ion and a negatively charged organic acid radical ion is suggested. Optical sensitiza-
tion, the other type of sensitization, also is studied with various dyestuffs and photodesorp-
tion of oxygen is observed during that process. Between the efficiencies for photodesorp-
tion and for sensitized photoconduction, a parallel relation is found. When acid anhydride
or other electron-affinitive substances and dyestuff coexist on zine oxide surface, an anoma-
lous sensitizing effect is observed. This ““hypersensitization” is considered to be caused by
an interaction between the dye and the electron-affinitive molecule. Weigl's mechanism
for optieal sensitization is favored on the basis of the experimental results.
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PREPARATION AND CHARACTERIZATION OF LOW-VOLTAGE
CATHODOLUMINESCENT ZnS

Hiroshi KUKIMOTO, Shunri ODA
Tokyo Institute of Technology, Nagatsuda, Midori-ku, Yokohama, 227, Jupan

and

Tadahisa NAKAYAMA

NHK Broadcasting Science Research Laboratories, Kinuta, Setagaya-ku, Tokyo, 157, Japan

Low-resistivity ZnS and ZnSe incorporated with activators of Cu or Ag together with an Al
coactivator are presented. These phosphors show bright low-voltage cathodoluminescence
over the whole range of the visible spectrum.

LOW-VOLTAGE CATHODOLUMINESCENCE OF ZnS SINGLE CRYSTALS

Shunri ODA, Kenji AKAG], Hiroshi KUKIMOTO

Imaging Science and Engineering Laboratory, Tokyo Institute of Technology,
Nagatsuda, Midori-ku, Yokohama, 227, Japan

and

Tadahisa NAKAYAMA

NHK Broadcasting Science Research Laboratories, Kinuta, Setagaya-ku, Tokyo, 157,
Japan

(Received July 4, 1977)

Bright blue and green cathodoluminescence from low resistivity Zn§ crystals has been
observed under the excitation of low-gnergy electron beams of several tens of volts; i.c.,
40 fL at 50 V., Properties of the sutface of the crystals are studied by the dependence of
current and brightness on applied voltage and by the spectra of cathodoluminescence and
photoluminescence,
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Organometallic Vapor Phase Epitaxial Growth
METALORGANIC VAPOR PHASE EPITAXIAL GROWTH OF Inj_,Ga,P of In,_,Ga,P (x~0.5) on GaAs

Junji YOSHINO, Takashi INAMOTO and Hiroshi KUKIMOTO Junji Yostino, Takashi Iwamoro and Hiroshi KukiMoto

Imaging Science and Engineering Laboratory, Tokya Institute of Technology, Nagarsuda-cho, Midori-ku, Yokohama 227, Japan . ) . .
Imaging Seience and Engineering Laboratory, Tokye Institute of Technology,

Nagatsida, Midori-kw, Yokehama 227

In; _ xGayP layers have been prown by low pressure metalorganic vapor phase epitaxy using tricthylindium (TEIn), tricthyl- (Received January 30, 1981; accepted for publication March 11, 1981)

gallium (TEGa) and phosphine as source materials. The epitaxial layers of Ing 49Gag 5y P lattice matched to GaAs subsirate,

obtained by controlling the TEIn and TEGa flows, have featureless surface morphology und exhibit efficient phutoluminescence

at room temperature, The peak energy and half width of photoluminescence spectra were studied in relation to the growth condi- In, -, Ga,P (x~0.5) layers have been grown on GaAs by low-pressure vapor phase epitaxy

tions. using tricthylindium {TED, tricthylgallium (TEG) and piosphine. The observation of surface
morphology and the measurements of peak energy and hali-width of photoluminescence spec-
tra indicate that high quality layers lattice-matched 1o GeAs substrates can be grown by con-
trolling the substrate temperature and the TEL and TEG flows, The best sample has shown a
room-lemperature photoluminescence efficiency comparable to that of LPE layers of the
same composition,

In, _Ga, P is one of the most important 111-V
alloy systems, since it has a direct band gap as
large as 2.25¢V (v=0.74) and can be lattice-
matched to GaAs and also to Ga,_ Al As,
Great interest has been shown, therefore,
towards growing wide-gap In, ,Ga,P at the
desired compositions on GaAs and GaP sub-
strates by vapor phase epitaxy (VPE)"? and
Ing 20Gag 5P lattice-matched to GaAs by
liquid phase epitaxy (LPE)*~™' for the purpose
of developing yellow-green light-emitting diodes
and visible laser diodes. The VPE technique
using hydrogen chloride requires a number of
temperature zones in the furnace. By the LPE
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Fig. 1. Schematic diagram of growth system.



