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Abstract

Novel class A CMOS second-generation current conveyors (CCID using 0.6 #m n-well standard
CMOS process for high-frequency current-mode signal processing were developed. The CCII
consists of a regulated current-cell for the current input, a source follower for the voltage input and
a cascode current mirror for the current output. In this architecture, the two input stages are coupled
by current mirrors to reduce the current input impedance. Measurements of the fabricated CCII show
that the current input impedance is 308 @ and the 3-dB cutoff frequency when used as a voltage
amplifier extends beyond 10 MHz. The linear dynamic ranges of voltage and current are from -0.5
V to 1.5 V and from -100 A to +120 ¢ A for supply voltage Vpp=—Vg=2.5 V, respectively. The

power dissipation is 2 mW and the active chip area is 0.2 X 0.2 [mm-].
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(a) CCII with positive polarity, (b) CCII
with negative polarity, and (c) Input-
output relation.
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CCII+ CCII-
Transistor | W( #m) | L{ #m) | Transistor | W( zm) | L( g m)
M 30 1.8 M 30 1.8
Me 120 | 18 M 120 18
Ms~Ms 40 3 Ms;~Ms 40 3
Ms~Mu 60 1.8 Ms~Ms 60 1.8
Mig~Mx 50 1.8
Moy ~M 30 1.8
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Table 2. Specifications of the CClIs.
Class A CCII+ (CCIi-)
Technology 0.6 gm n-well CMOS process

Supply voltage

S5Vor+25Vto 256V

Power dissipation 2 mW (3 mW)
Impedance at node X 308
Impedance at node Y o Q
Impedance at node Z 6 MQ

Offset voltage (vy vs. vy) | 410 mV

Offset current (ix vs. iz)

19 A (1.1 pA)

Voltage dynamic range

05 Vito+loV

Current dynamic range

-100 #A to +120 uA

3-dB cutoff frequency of
(ux/vy) when Rx=10KQ

10 MHz

3-dB cutoff frequency of
(vz/vy) when Rx=Rz=10KQ

8 MHz

Active chip area

02 X 02 [mm?%]
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