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( Accurate Equation Analysis for RF Negative Resistance circuit at
High Frequency Operation Range )
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Abstract

This paper presents a new analysis of RF negative resistance (RFNR) circuits, known as a negative resistance
generator. For accurate equation analysis of RFNR, this study examined the effects of the gate resistance and the source
parasitic capacitance of the transistor. In addition, the input admittance of the conventional equation was calculated by
looking into the source-terminal of the transistor, whereas that of the proposed equation was calculated by examining the
gate-terminal of the transistor. The proposed equation analysis is more accurate than that of the conventional analysis,
especially for higher frequency range. This paper verify the accuracy of the proposed analysis at high frequency range

using the simulation.
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Fig. 1. Schematic of the RFNR circuit (@) and small
signal model (b) for conventional analysis.

2% 3 A% V&

RdloA ERALHE] ArE

o] RENR 3|29 442 t}&5 o] Jepgrhy,

y = Int5G
m 2
1+s LgC'gs
9] 2lelA] ojEmEl o] Apiel seils
et 2
Re{ Y'in}: *
1=w'L,Cy
wCy
m{Y;,} -
1 L,C,
o, gne EUWA~HO EWAAHE A Co e

500 1
c
(o)
2 0y
el
Q
o
£
-500 1
0 100 200 300 400
Frequency [GHz]
a2l 2. 719 RFNR 3|22 A4 Z1} (matlab)
Fig. 2. Conventional equation analysis result of the

RFNR circuit (matlab).
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Fig. 3. Small signal model of the RFNR circuit (a) and its equivalent circuit (b).
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