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An Analysis of Esaki Diode-Transistor Hybrid Couple Unilateral
Pulse Regenerator

Takao KoMURO, Michio AKIYAMA and Seiichi

Abstract:—In the previous paper,

HONDA

it was reported that a simple Esaki diodetransistor hybrid

couple circuit was developed as a unilateral pulse regenerator for a unipolar pulse active trans-

mission line.

This paper describes a computer analysis of operation of the regenerator.

For the analysis,

the computer program requires the transistor characteristics I, (Vy., V) and I.(V,,, V)

and the diode characteristic 14 (V4) to be supplied in forms of functions.

the transistor equivalent circuit consisted of V-I characteristics of Ebers-Moll model,

It was assumed that

junction

capacitances and a base resistance and the diode of the V-I characteristic of the thirteenth order

polinominal and a junction capacitance.

The circuit operation of the regenerator is governed by nonlinear differential equations.

These equations were solved by Runge-Kutta-Gill method on the computer.

Results of the analysis agreed with that of a pulse transmission experiment.
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Fig. 1. Pulse regenerator, PR.
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Fig. 2. Equivalent circuit of the PR for pulse signal,
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Fig. 3. Measured and approximated V—1 characteristics

of the ED.

A=2750x%x107% B = 1.250x10"
C=4.900x107" To= 4.000x 103
Xy=2.375 Xy= 5.646

Xg= 1.059 x 102 Ng=-7.110x 1083
Xs=8.823 x 10* Kg= -5.621x10°
X7=2.185 x 10° Xg=-5415x%x 106
Xo=8.385 x 108 Xpo=-7-412x 106
Xp=2.858 x 108

T ROBFHEDO APIE Ebers Moll =54 (=3 »



NEE R KR v s A4 N

REMER ) TE2 D, TROBFE, BisH40L%
KEd b e, g, hid2), B Exnb,

Fig. 4. Definition of transistor terminal
variable .

Ib:g(vba, Vce)
=L (1—ap)( e®Voe—1 )+ T ( 1—ag)
(eas(vbe-vce)_l )

Vee )
PVoe —1 )—1

Ie=h ( Vbe ,
(eag(vbe—vce)“l)
(3)
TTT ar, agld Ty 2EHEIEEER By, Br %
ERLTRD A, F72, oo, Lo 1 Voo=0, Voe =00

:aFIes<e

cs

b T YR AFEGIC LB BIFEME e R AR ORRAT

95

B, Io=I.(e®e —1), I,=I,(e®Yeo—1) &L,
choeEAL TR B, 2, BDOTR (285C989)
CONWTD, FEHEUTICRL, COEHER W
LUME & E=RIE 25, B6 KR,

> 200mV

I (WmA/div)

Vee (50mV/div) Vhe (100mV/div)

Fig. 6. Measured V—I characteristics of the TR.
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Fig. 10.  Characteristics of output waves vs. input

pulsewidth.
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