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Abstract— This paper presents new amplitude modulator
technique by using current conveyor which is more powerful
component in analog domain. Four-MOS transistors switch and
two-MOS transistors inverters, differential voltage current
conveyor are required to design projected circuit. The planned
circuit provides low-output and high-input impedance. Without
buffer this can be attached to any load and suitable for integrated
circuits since number of transistor is very less. A current
conveyor based square wave generator supplies square pulse to
control the switch. All simulation outcomes are based on the
PSPICE simulator which confirms the validity of the proposed
design.

Index terms— AM modulator ,Differential voltage current
conveyor, Second generation current conveyors (CCllIs)

. INTRODUCTION

It is found that second generation current conveyors (CClIs)
are very functional in several applications. These current
conveyers provides larger dynamic range, greater linearity and
high signal bandwidths compared to normal OPAMP based
ones [1]-[7]. The differential voltage current conveyor
(DVCC) was described in [5]. The DVCC has combined
effects of the differential amplifier (DA) and the CCII. In case
of amplitude modulation (AM), carrier signal with the
frequency f. modulates the amplitude of baseband signal with
the frequency fn where fy is much smaller than f.. Carrier
signal may be sine wave or square wave. Square wave is
basically used as carrier in Chopper modulator. The square
wave carrier is used to slice the baseband signal in the chopper
modulator as balanced one. Compared to Ring modulator
circuit chopper modulator requires more filtering at the
detector. Ring circuit is a double balanced modulator since it
balances out both carrier and baseband signal. Ring chopper
modulator by current conveyor has been described in Fig 1
[8]. Here the bias current of the current conveyor carries the
carrier signal which makes chop signal probable through the
bias current. The superiority of this circuit are: appropriate for
integrated circuit realization, low power utilization.We
suggest a new circuit that enhances the advantages of the
circuit of [8] while reducing the disadvantages. The projected
circuit consists of a DVCC, one inverter circuit and four MOS
switches. The projected chopper modulators use 18 MOS
transistors while the planned rectifier in [8] uses 43 MOS
transistors; The anticipated rectifier will use smaller chip area
than the previous one.
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Fig. 2 shows the symbol of the DVCC. The CMOS
implementation for DVCC can be shown in Fig.3.The matrix
equation characterizes port relations. The MOS switches Ms;—
Mss and Msy—Mss are controlled by the square wave carrier
voltage V¢ and the square wave carrier voltage —Vc
respectively.There is a big resemblance of output between the
new AM chopper modulator and the conventional sine wave
carrier based AM modulator. It implies that the carrier
frequency and output frequency are equal and also the output
amplitude follows the baseband amplitude. This paper is
organized in the following way :

Section-Il describes the circuit diagram.The simulation
results are described in section-111.The projected square wave
generator is described in section IV followed by concluding
remarks in section V.

Il. CIRCUIT DESCRIPTION

In order to obtain these, VDC is used. Two signals will be
shifted up with an offset higher than Vg peak to move these
signal as the upper and lower envelopes of the whole AM
signal. The fixed voltage VDC basically controls this shifting,
i.e., VDC controls the modulation index. The provision of Vg
peak will be used to circumvent the over-modulation
.Consequently, AM chopper modulator can be found by Vpc >
Ve(peak) and V¢ and —-Vc¢ mark that Vyi and Vv»
consecutively work at the carrier rate, the output (Vx) of the
planned circuit follows the envelopes of the AM signal sliced
at the carrier rate. That is the AM chopper output. The
proposed requires an adder circuit for adding DC voltage
(Voc) and baseband signal (Vg) (Fig. 4(c)). Here Vpc and Vg
can be openly cascaded. For IC, an additional DVCC is used
for the adder circuit. It can achieve by modifying the DVCC
in Fig. 3 by floating the gate M2 to obtain additional plus type
input (Y3). The voltages Vpc and Vg are applied to Y1 and
Y3, respectively, and the minus type input (Y2) is attached to
ground.
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Fig 4. (a)Proposed chopper modulators, (b) MOS inverter
and (c) adder voltages between Vg and Va.

I11. SIMULATION RESULTS

To verify the theoretical prediction of the proposed circuit, the
proposed chopper modulator in Fig. 4 has been simulated
using PSPICE simulation program. The transistor aspect ratios
are listed in [9] and the supply voltages were Vpp=—Vss= 2.5
V and the biasing voltage was Vgg=-1.7 V. The aspect ratios
of the transistors in Fig. 4 used are W/L = 2pm/1um for Ms;
to Mss,W/L = 8um/1um for Mc1 and W/L = 20pum/1um for
Mc2.Applying the 200 m Vpeak of 10 kHz sine wave at Vg,
the 1.5 V of 100 kHz square wave at V¢ of the proposed
circuit and Vpc= 0.25 V, the output position, the output
waveform of AM chopper modulator can be shown in Fig. 7.
These show the relations of square wave carriers, sine wave
basebands and chopper modulator outputs that correspond to
the theory. For simulation purpose, the operation of the
chopper modulators can be understood by using simple carrier
frequencies and baseband .The square

wave is taken from current conveyor based square wave
generator.
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IV. PROPOSED SQUARE WAVE GENERATOR

The DCCII [10]-[14] representation of inputs and outputs
with corresponding current direction is shown in Figure.5.
DCCII is a four terminal device among Y, Xp and Xy drives,
input and the remaining Z terminal serve as output. The
current differencing is the important property of DCCII ,
which is replicated across Z for the input current flowing
across Xp and Xy. In addition, it deals a high input impedance
which shows a vital role in the voltage cascading uses, The
voltage applied through Y terminal is being copied to the
other input terminals of Xp and Xy.
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Fig.5 DCCII representation of inputs and outputs with
corresponding current direction
1y

The hybrid matrix of input and out terminal relation to ideal
parameter consideration is presented in above .The proposed
square wave generator with single DCCII, two resistors and a
grounded capacitor is shown in Figure 6.
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Fig.6 The proposed square wave generator with single
DCClI
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Fig.8 Operation of proposed modulator output

V. CONCLUDING REMARKS

In this manuscript, DVCC based AM chopper modulator has
been presented.There are various advangtages of the
proposed chopper modulators such as - simple for IC
fabrication, less component count and simple to defend the
over-modulation .The proposed chopper modulators are
suitable for electronic communication system design.
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