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Fig.1 Schematic view of SIT and parasitical effects
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Fig.2 Parasitical effects of SIT and the abnormal I-
V characteristic  (a) Equivalent circuit of parasitical
effects of SIT; (b) Severe parasitical effects with too
small parasitical resistance lead to abnormal I-V char-
acteristic (x:10V/div; y:10mA/div)
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Fig.3 [Illustration of model of SIT and parasitical re-
sistances in PSPICE
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Fig.4 Simulation results of parasitical effects of SIT
(a) I-V characteristic in small current; (b) I-V char-
acteristic in large current
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Fig.5 Schematic view of SIT with deep groove surrounding structure
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Fig.6  I-V characteristic of SIT with deep groove
surrounding compared with non-groove structural SIT
(a) Non-groove structural SIT (x:10V/div; y:50mA/
div) ; (b) Deep groove surrounding structural SIT (x .
20V/div; y:50mA/div)

TE TR S5 K 11 15 rl 0 o A ) ) 3 T2
TRRE A0 ok O B L 2 T2 RO XE R TE S A BT
Hh L DR A A R DX B B 25 AR AT R
b I ELAS AN 65 1T Y 221 ok R S8 A [) X L[] IS 5 et
KM Jel e 6 /9 2R 7 - R B O s AR 38 A fig
RO R T EL A S AP AR BRI O TR R A
DR 42 fi o A 51 2 L ZEFE KT 0 KA S kA
T 3 2 3t JRUME A sl JR) TR R Bl 95 4 o ok L BT 25
T ALK [ R AR BEL I o T o8 A5 A R 2
. 25 B3 6 T 20 ok T8 B R AP R O A B PRI
JB§ b T2 Hh BATT 1 % 0 £ T

R RS AL 1T G P 7 T s s B R I PR 3 B
4B AR Y KA SO T A B AT SR R R U5 %
ft . 22 56 2 T G o ) RS G ek RN 22
I T JE ot L — R ] £ J6 e 2R B A REAS 31 O
G 10 2 T AR T . T8 ok R 2 R Y e E AN B R
DA G JE5 ok i B2 A8 TR $ K 5 TG 35 A B T A0

K7 ZIfEon B
Fig.7 Schematic view of groove masking
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A Novel Structure for a Static Induction Transistor”
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Abstract: A new structure is presented for designing and fabricating a static induction transistor (SIT). The transistor is de-

signed to be surrounded by a deep groove to cut off the various probable parasitic effects that may degrade the device per-

formance,especially the parallel-current effect. A mathematical model for the parasitic effect of SIT is proposed and simula-

ted with PSPICE. The simulation results agree with the experiments. The novel structure is effective for avoiding the parallel-

current effect. The etching technique of the groove is also investigated in depth in this paper.
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