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A Novel RF Active Bandpass Filter with Low Noise Performance
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Abstract

In this paper, a new topology of a active capacitor is proposed in order to apply the resonator in the design
of RF active bandpass filters. Through the noise analysis of the active capacitor, the optimized low noise design
process is also presented, Due to the low noise performance of the proposed active bandpass filter, it can be used
in the RF front-end of the receivers.

In designed 2-stage active bandpass filter at 1.9 GHz shows insertion loss of 0 dB, noise figure of 2.6 dB,
and OIP3 of 8 dBm.

Key words : Negative Resistance, Active Bandpass Filter

I. 4 & e BAAZE o]gd Neotf ™l o) s1&e
2A%9 08 BARE 202 Bad P2EA
MMIC71% 9] 0] &2 dA) RFALE S TH3}eE Bo] A7 it
g o] B2 FHES /AL Atk &5 AA A2 A1HoR FEAI7Y noise SAHES
B, 953 A5719 7§ passive 2AE A 71&9) passive j5t7]9} vliiEojol dh=d], 71E
$3ha) FHLT Aok Teld olald Al 3 of AU GRS 55 AR)EL noise EHol
9 3719 AYEAd QoA FAFES AL yu AL, Z30] 5o Q1A 42 AAeolnt. &A B
Stk ol @ AR A2 MMICHS] HFAS  waiel 7|29 $EATI|9) noise BHE FHT, &
2 470 15 5E AAES sl Aol AW daad ez A
et A AFHALT Y= oY eF o o kRE ATE TEO YHAYS AU
X7}ty 8t AA-287HDept. of Electronics Engineering, Sogang University)
- = & ¥ 3 20020525-028
CFAAEAA: 20023 TE 18Y

748



A, 5% NIdEFH J77]9 noise AL Eato,
o1t7] AAA noiseE &3, FH9 FHSAF
2 AAY £ JeF AAEE

1. HOHE S4XE 0|2

At Fxo 19d F7HERE 19 19 Ug
U gich o] £&2E 7HdstA R4 A S common-
drain inductive and capacitive series feedback circuit
A 78 & Aok

18 194 input impedanced AH B W

Zmput Z4 Zz+Zg+gm2123 (1)
7oA, WFEL tadt 2k
-1 __ .
2= TGuc, ~
Z=—Lt-=—jx
2 ]wcgd 2
Z3=](de) . )+Rd—;X3+Rd
d
Z==t ——jx
4 jwcg 4
4 (D=
1
Zmput R + /wceq (2)

oj¢ Zo] REHAH F AL, FAAFR)E
e 27 43R,

1 1
< <
V LCy v \/L CiCoa
¢ Cyt Cpy

otk 4 ()l & 5 UFol, FARAFS Ara

Aol Ly} Cpoll alA TEA $ )
Agre Fxol HEZ AYE L 428 44
A FAFE Jé & ok olg) 3R ¥
AFIFE wo= 5= 02 Y8 4 o
L.C.,
M. 25 {1t7|9) noise o4

ARE BAL #E NEL RF 35 BYgEH ou7)
Z4 Z2
Co [ T
=1 ! 'Ld
vT i iCes  gnV Gp e
tere : iCa

J8 1. AME Tz FUHE
Fig. 1. Equivalent circuit of proposed topology.
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Fig. 2. Noise equivalent circuit of resonator.
E, = input noise voltage source
R, = source resistance
I, = noise current source of FET
E,, = total output noise
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¥, = input noise voltage source
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Ina = drain noise current of FET
Ino = output noise current
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Fig. 6. 2-stage active filter circuit.
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Fig. 7. The measured frequency responses.
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Fig. 8. The measured noise figure performance.
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