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Abstract:- In this paper we are focus on CMOS high performance, high bandwidth and high frequency current mode signal
DVCC-II is presented and provides high driving capability. We use DVCC-II for implementation of single input and multiple
output, multiple input and single output filter. In DVCC-II block three stages connected in circuit and rail to rail input-output
operation. The proposed second generation DVCC has been designed in 0.12um CMOS technology with 1.5V supply voltage.
Tanner tool simulator is used for circuit simulation. In low voltage sub-micrometer analog circuit accuracy and precision can be
limited by the finite gain as well as by input offset voltage. Proposed circuit features have high gain, high bandwidth and low power
dissipation that can be achieved simultaneously without requiring well matched register.
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I. INTRODUCTION

Voltage based circuits depends on the voltage-feedback amplifier (voltage operational amplifier) have disadvantage of
severe reduce bandwidth at higher gains, because of operational amplifier’s fixed gain/bandwidth product. An attempt
to overcome this problem, current conveyor is proposed by Sedra have been acknowledged to be versatile building
blocks for current mode signal processing. The first current conveyor (CC-I) was introduced in 1968 and are rarely
available.

cc z c O Vz

Figure 1 current conveyor

The original current conveyor is shown in figure 1. It is a three terminal device (two input terminals X and Y and one
output terminal Z).

Conveyor-based implementations offer improved performance to the voltage op-amp based implementations in terms of
accuracy, bandwidth, and convenience due to the inherent local feedback of the follower based structure of the device
and its very attractive combined voltage—current capabilities. The voltage—current describing matrix of the CCII is shown
below
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Vi = 1 0 0 Ix

Iz 0o 1 0 Vz

which indicates that the voltage at the low-impedance input node (X) follows the high-impedance input node (Y), while
the input current at node (X) is mirrored (conveyed) to the high-impedance output node (Z).

The remaining paper is organized as follows. In next section the proposed DVCC-II CMOS circuit realization and filter
design. Section III introduces simulation results.

II. DVCC CIRCUIT REALIZATION

Figure 2 Schematic view of DVCCII

All transistors are assumed to be operating in saturation. The operation of a wide linear range trans-conductor relies
mainly on biasing along tail differential pair LTDP (M;—M,) with a dynamic tail current [ that increases with V, id
where

Via="Vy1 - V2
Since the output current produced at the drains of M2 and M6 is expressed by

Toyr = Imi - Im:

—_—

lJT:; Vig 2
Tous = —kVid\}' P (T)

V:
Jss =k [(%ﬂ) + c?
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A) Proposed Multiple inputs Single Output:-

In this section the proposed DVCC is used to realize a MISO second-order LP-BP filter as shown in the figure
3. Two different responses are achieved depending on the actual active input. If the first input is active, while the second
one is grounded, an inverting band-pass response is obtained. On the other hand, grounding the first input while
activating the second one generates a non-inverting low-pass response.
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Figure 3 Multiple input Single Output filter

B) Proposed Single Input Multiple Outputs:-The filter configuration presented in figure 4. Realizes a single
input multiple output universal filter with non-inverting HP, BP and LP outputs. This filter employs four DVCC blocks,
two grounded capacitors, and five grounded resistors. The first two input blocks operate as a summer and the last two are
integrators, with their outputs fed back to the input DVCC blocks. This configuration provides several advantages over
the typical active filters with CFOA. First, it has infinite input and output impedances. Second, all elements are
grounded. By applying direct analysis to the filter blocks, the following transfer functions.
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Figure 4 Single Input Multiple Outputs Filter

111. SIMULATION RESULTS

Simulation Results For DVCC-II:-

AC Response @

200 PRaEsevITIZ L

1759
o 1597
3
B 1254
e

1004

75.04

50.0-

5.0 GBZOWFLIZ 0}

o

-5 o]
g -104
= -154

=204

254

-30 - - - " : T T

10l 102 103 104 10% 10% 107 108 10%

[ 46343Hz[ 180.06deg freq (Hz)

Figure 5 Magnitude and Phase Response of DVCC-II

Simulation Results For Multiple Inputs Single Output:-
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Figure 6 Response of Low-Pass Filter
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Figure 7 Magnitude Response of High-Pass Filter
Simulation Results For Single Input Multiple Outputs:-
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Figure 8 Magnitude Response of Low-Pass Filter

Available online: http://edupediapublications.org/journals/index.php/IJR/

Page | 1884



International Journal of Research

International Journal of Research
Available at https://edupediapublications.org/journals

p-ISSN: 2348-6848
e-ISSN: 2348-795X

E

__/I]R

Volume 03 Issue 14
October2016

AC Response

50d phaseDegUnwrapped (VF(7HP™/VF("7Vin")

B
2 | MO(10.08Hz, 5.544mdeg)
2

A BT ARV THP™ Y VF ViR 1

Y1 (dB)

_20]

-25 . | | |
101 102 103 104

5.3352MHz -2.391dB

10° 106 107 108 10
frea (Hz)

Figure 9 Response of High-Pass Filter
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Figure 10 Magnitude Response of Band-Pass Filter
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