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ABSTRACT

Amplifier circuits with differential characteristics, that is, amplifier circuits the voltage gain of which

are proportional to the complex frequency are described. It is shown that the characteristics of the

circuit predicted on the basis of the nullator-norator model of the transistor coincides with the result of

the exact analysis of the circuit, and experimental result coincides with the theory.
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Fig. 1. Basic circuit (1). (a) Nullator-Norator
circuit, (b) Transistor realization of the
circuit (a)
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Fig. 2. Basic circuit (2) (a) Nullator-Norator
circuit (b)Transistor realization of the
circuit(a).
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Fig. 3. Amplifler circuit(1) with differential
characteristics
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Fig. 4. Basic circuit(3)



Borts FE RigEE 207

3. | (2

27 39 @l geid @ A Agelda
T+ 9 e BAA2HS vholf =g A%
o TEAEHI Yol EE FNAHE
Aotk ool @ o 2% QA% EEAE
499 + Y=F 2T Aol 2 49 DI
Releh. o] mis) EREFIME the Koz Fof
A

Vi sCRR.(1+sC:Ry)

po= ROTSORD e ')
webd % RCEIgS Fieg ©7o] 93 o
& =7

CyRy=CyRy ++oeveervervvenienieininiieiens (5)
& WEFES Friy

‘%=_SCIR1RL/RZ ........................ O

Z EEFB so] v dA ok AFAAY
# #7- nullator-norator model o 9 AG H o]
Reort 2 Axrt EdA 2 AEiel <Az}
of AFASHA @ Ades FIES bl
w34l o |

27 52 Gl ol wlol2iTFolA £ A
JErHA2E 8 Ko Folxch W,

L 1 1+/0Cy R,
Vb (1+hﬁ)R2+hh 1+ ijZRZhM
(1 +hfl)R2+hl'¢
........................... (7)

Aen AR

b, Z:| <1 By R Cleveenensnnnnnnnns 8)
A7 Zrz Gt Reobe] WHIEES 1ol

2olch. wgtd AHo]Enlg 27t Ryol ® 2t
FAE 4 g5z AR dhd #iEddzuldas
o832} Ze] Folxth

L ok CR(1HeGRy)

Vi A+jeCRO(1+hAs R+ i)

X wCl Rk,
[1+—(ﬂ—h‘:—)é_zﬁ‘——hr] s (9)
g o8 £A
wCszh¢.<(1+h/.)Rz+h;.

285 [k ET
Fig. 5. Circuit analysis
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Fig. 6. Amplifier circuit(2) with differential
characteristics.
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Fig. 7. Experimental result(Table 2)—calculated
value, » measured value
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Fig. 6. Experimeetal result(Fig. 6)
—culculated value, - measured value
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Table. 1. Circuit elements (Fig. 3)

Q1 2SA562 Ry 150K
Q2 25C828 R: 89K
Q3 25C828 R3 WK
Q4 25C828 Ry 1.5K
D1 6V Rs 7.5K
D2 16 V Rs 5K

Re 2.2K
C 0. 001

= 2, BERiE(C=0.001¢F, AJJEE 0.62V)
Table. 2. Experimental result
(C=0.001¢F, input voltage 0.62V)

AiEgHz)  HHEEGMV) /(%)
50 0.45 +4.9
100 0.88 —3.2
500 4.5 +4.9
1, 000 8.9 +3.2
5, 000 45 -+4.9
10, 000 90 +4.9
50, 000 435 “+1.4
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