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Abstract

A novel 200 MHz CMOS transconductor using translinear cells is proposed. The proposed
transconductor consists of voltage followers and current followers based on translinear cells and a
resistor. For wide applications, a single-input single-output, a single-input differential-output, and
a fully-differential transconductor are systematically designed, respectively. The theory of operation
is described and computer simulation results are used to verify theoretical predictions. The results
show that the fully-differential transconductor has a linear input voltage range of £2.7 V, a 3-dB
frequency of 200 MHz, and a temperature coefficient of less than 41 ppm/C at supply voltages of
*3 V. In order to certify the applicability of the fully-differential transconductor, A ladder-type
3th-order ellitic low-pass filter is also designed based on the inductance simulation method. The
filter has a ripple bandwidth of 22 MHz, a pass~band ripple of 0.36 dB, and a cutoff frequency of
26 MHz.
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Fig. 1. The block diagram of the single-input
single-output transconductor.
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Table. 2. Component value of LC ladder filter
obtained from filter design tables
and component values after
impedance- frequency scaling.
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Magnitude characteristics of the filter

shown in Fig. 14(a) and 14(b).
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Fig. 16. Phase characteristics of the filter shown in
Fig. 14(a) and 14(b).

IR 168 B ) £5 ofsirle g4 54
55 vehd Zlolvk 27 178 Ak % 9]
A% ERolck. o] AEYE, 15 VAR 4 As
kel wisle] 20 MHz9) thdZFelx THD7} 7 %e)3}

= Ae & 5 olvk oA AA Ak AEE ]
48 Bal & A PES X 3o vehiilck
B A7 Ade odur)e] g2 7L IC2 4
2318 A% A el EE 4F eAE 3
g F4(tuning) 327} Pasicl o] Aol =l
AT vlolola AFE Ao 75 & W
e Agsle] F28 des Adsln gy 32

'

A



A} 0%

A 22 200 MHz CMOS A3 ExRx

o) FAe) A ARE o] EAAANH T4
[21],[122]
A ke Y ES e U Ao
12
0 Vin=20V
sl
Vin=186V
) a— -
o
=4t Vin=10V
ol
Vin=05V
0
Vin=02V
100x10°  ix10°  10x10° 100x10°  1x10°  10x10° 100x108

Frennenny [H71
2] 17, 2% 144 Bl o375 A3 EA
Fig. 17. Linear characteristics of the filter shown in
Fig. 14(a)
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Table. 3. The specification and simulation re-
sult of the ladder-type third-order

Elliptic low—pass filter.
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