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ABSTRACT

Double Injection Switching Devices consist of p* and n* contact seperated by a near intrinsic Semico-
nductor region containing deep trap. A V-Groove Double Injection Switching Devices were proposed
for high voltage performance and optical gating scheme. The experimental result to demonstrate
the feasibility of these devices (Planar type, V-Groove type, Injection Gate mode, Optical Gate mode)

for practical application are described.
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(¢) Modified Model (II)
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PMOS | 5 2 110 1 |MOSGate
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a8 4.1

Planar Type DI A&l FFo| A
BE(p22d)

(Vertical : 5mA/div., Horizontal : 50
V/div.)

(a) Anode-Cathode |-V 1tE(Gate :

open)
(b) Anode-Cathode 2% %% (Gate
Bias : 4volt
(c) Anode-Cathode |-V #5t4(Gate
Bias : 1V/step)

Fig. 4.1 -V Characteristics of Planar Type DI

Switching Devices.

(Model : p-2) (Vertical : 5rmA/div.,
Horizontal : 50V/div.)

(a) Anode-Cathode |-V Characteris-
tics(Gate : open)

(b) Anode-Cathode Model Characte-
ristics(Gate Bias : 4 volt)

(c) Anode-Cathode |-V Characteris-
tics(Gate Bias : 1V/step)
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Planar Type Circular DI Switching
Device(Dimension : mil)

Fig.4.3

2 4.4 Planar Type DI A|% EF2 WA
EEL K]
(Vertical : 5BmA/div., Horizontal : 50
V/div.)

Fig.4.4 I-V Characteristics of Planar Tvoe Cir-

cular DI Switching Device (Vertical :
5mA/div., Horizontal : 50/div.).
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3 2ol N¥ o] Hetfthigol

Vehar Ak

{a)

712l 45 V-Groove DI A& FTF2 A4
(Injection Gate=2 =)
(Vertical : 1TmA/div., Horizontal : 60
v/div.)
(a) Anode-Cathode |-V 45t (Gate :
open)
(b) Anode-Cathode |-V #5t4(Gate
Bias : 4[V])

Fig.4.5 |-V Characteristics of V-Groove DI
Switching Devices (Injection Gate
Mode).
(Vertical : 1mA/div., Horizontal : 60
/div.)

(a) Anode-Cathode |-V Characteris-
tics(Gate : open)

(b) Anode-Cathode |-V Characteris-
tics(Gate Bias : 4[V])

4-3. % #E X

4-3-1. DI 2913 #FFo 22/& Mecha-
nism
a3 K pRgEeld 1" 333 2ol AR
A 9+3F V-Groove Optical Gate DI =913 #& T2
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3% 4.6 V-Groove DI A3 FF2| HAH%HM
(Injection Gate=2 =)
(Vertical : 10mA/div., Horizontal :
10V/div.)
(a) Anode-Cathode 1V 4514(Gate
Bias : 15[V])
(b) Anode-Cathode I-V ##t%(Gate
Bias : 20[VD])
Fig.4.6 IV Characteristics of V-Groove DI
Switching Devices (Injection Gate
Mode).
(a) Anode-Cathode 1-V Characteris-
tics(Gate Bias : 15LV])
(b) Anode-Cathode I-V Characteristics
(Gate Bias : 20[VD)

o HETr e X=X FTFEAY &8
% 7bsstel e 2= Injection Gate ¥ MOS
Gateoll 4] YR Q& B BEAT B
HEPIE Bt T IR Ue RtE & F
AtteE A& A2 Sk
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FAA L gl} A= A FAd3laL 9= Space
Station®]t Boll 74E Ao 2 o4 = Per-
Station®] AME&E  RFo A9
FEE R us HBE Bl a7HY
53] AAZ Fo] @7 A48 A4S e &

manent

123 4.7 V-Groove DI 29{& #?;’4) ke
(Optical Gate)
(Vertical : 100pA/div., Horizontal :
50V/div.)

(a) Anode-Gate |-V 3%+ (Gate : wi-

thout light)
(b) Anode-Gatel-V $$1£(Gate : with
light, Photon energy : 0.4eV)
(c) Anode-Gate |-V #51%£(Gate : with
light, Photon energy : 0.5eV)

Fig.4.7 IV Characteristics of V-Groove Dl

Switching Devices (Optical Gate)

(Vertical : 100pA/div., Horizontal

50V/div.)

(a) Anode-Gate I-V Characteristics
(Gate : without light)

(b) Anode-Gate I-V Characteristics

(Gate : with light, Photon energy
: 04eV)

(c) Anode-Gate I-V Characteristics
(Gate  with light, Photon energy
D05eV)
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