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oscillator to work at very low voltage with sustainable frequency has been important and challenging task for
researcher. To achieve this task researcher, use various methodology. In present work we have designed a new
LC oscillator using inverted CMOS compound pair which is operating at few micro volts at sustainable
frequency from few hertz to tera hertz at very minute power consumption of 5 Pico watt.
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l. INTRODUCTION

Manufacture of high-quality CMOS LC
oscillator which can maintain sustainable high
frequency and to operate withlow covering area,
low power consumption low noise figure is high
demanded in Radio Frequency Communication.
[cta3006] Lastfew decades CMOS technology has
played very important role in development of nano-
science and nanotechnology with increased
integration of VLSI and ULSI systems [1]. Due to
bigger fan-out capability, minute power dissipation,
very high noise immunity. Thus, one can get
outcome of high speed of TTL with high density of
CMOS with suitable compromise between these
two as per applications area [2]. Thus, CMOS is
very useful for quick development of portable
system as laptops; digital wrist watches, pace
maker, ECG and high frequency cell phones in
coming future which required low power
consumption and high density of integrated circuits
together with very high speed. As a result, there is
necessary of innovations and development in low
power consumption devices and design techniques.
In mostly cases the requirement for low power
consumption is demanding goal with high chip
density. Hence low power digital design, digital ICs
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and their simulation is very important and
challenging field for research and development [3]
[4]. Seeing above merits of CMOS circuits and
devices to achieve ultra-low power and very high
frequencies, we utilize MRKTAN pair amplifier
recently developed by us to design high frequency
oscillator with very low power loss and good
temperature stability.[5][6]

[a] Oscillator

Oscillator is the basic key element for all
ac signal source and generates harmonic signal for
knownfrequency and amplitude.it is one of most
important keys of electrical and electronic
communications and measurement. Oscillator
covers the frequency range form few Hertz to Tera
Hertz.[7] when we speak of an oscillator it means
generating a sinusoidal signal. But it is to be noted
that it does not create energy but merely at as an
energy converter. [8]to design an oscillator, an
oscillator must have the following three elements
@ Amplifier
(b) Oscillatory circuit or elements
(©) Feedback network
The basic block diagram of an oscillator is given
below
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Electronic amplifier

Oscillatory circuit

€3 o circuit

Feedback network
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Fig- Basic Block diagram of an Oscillator

To start the oscillations, value of the closed loop
gain should be higher than 1. When oscillation
begins, Barkhuizen Criteria must be satisfied to
sustain stable oscillation, but RKTG pair-based
oscillator could not be satisfied the Barkhuizen
Criteria.

MRKTAN pair-based oscillator are composed a
number of CMOS inverters or delay stages
connected to each other in the form of a chain, with

the output of the last stage fed back to the input of
the first. Each inverter consists of a NMOS and
PMOS transistor one.[9]

Circuit analysis

The circuit diagram of RKTGpair-based reference
oscillator is shown in Fig.1 it consists of RKTG pair
amplifier circuit, feedback network and output
circuit which provide a close loop system.

Fig- reference circuit of RKTG pair- based oscillator

But the major drawback of  this oscillatory circuit outputs cannot finduniform oscillation after some
nanosecond is become uniform it shown in below figure
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This drawback can be resolved by RKTG pair replaced by proposed MRKTAN pair -based oscillator circuit
with proper choice of circuit components. This pair made by using the combination of two NMOS and two

PMOS as shown in below block diagram

A

Gate H

Input

The circuit consist of a CMOS as a combination of
NMOS(Length=180 nm, width=2 pm threshold
voltage= 800nm) and PMOS (Length=180 nm,
width=2 pm threshold voltage= 800nm) is used as
an active component to design the circuit having
proper biasing with resistance R1=47 KQ and
R2=10 KQ. DC power supply (Vdc=2V), Drain
resistance (dr=10KQ) input capacitor (Ci=100uf),
input resistance (Ri=500Q), source resistance (Rs=
2KQ) bypass capacitor (Cs=10uf) load resistance
(RL= 80KQ) and most important component of the
circuit having tank circuit with C= 50ufand L= 50
pH. Here we have studied the transient analysis
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drain

L

source

Output

with stop time 100ms.All the simulation work have
been carried out by cadence software180nm.
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Proposed MRKTG pair oscillator circuit provides This circuit works at 20- picowatt power
good transient response with stop time 100 ms. dissipation. Table-1 shows the Output voltage
Simulated result is shown in fig.3. So, the proposed variation of MRKTAN pair oscillator circuit with
oscillator circuit is used with proper choice of time.

component to provide the wide range frequencies.

Table-2 shows the Output voltage variation of MRKTAN pair oscillator circuit at with frequency.
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Fig.3 Output of MRKTAN Oscillator with time in micro second range.

® Applications  Places  Virtuoso (R) Visualization & Analysis XL m Mon 14:07¢ ® & 4 O
Virtuoso (R) Visualization & Analysis XL - o x

File Edit View Graph Axis Trace Marker Measurements Tools Window Browser Help cadence

J— - - T A 3 B 73 . = =3 %

@ -F~- d e M 9 o 00O X (|0 Q Q Q W & @ || family = e ) Y

bwindow 1 Rg|[ e R ; t 4 Zl |(crassic

=2 n
le# 22 = 00 88
K1 abhi22 1 schematic

Tiansient Response Mon Api 4 14:0

[Name

4.5
time (us)

mouse L: M R
13(24) | Trace: Total; tran P; Context: = 1/spectr psf; Dataset: tran-tran D‘

<] B Virtuoso® Analog .. | % ADEL (6) - abhi22.. | [€] /home/student_1/ [W Virtuoso (R) Visual.. [_] Setting Outputs ... | [_] Direct Plot Form | 1/4

Fig.4 Power consumptions in picowatt.
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Il.  CONCLUSION

From above discussion it is concluded
that the MRKTAN pair circuit played an important
role with proper choice of the circuit element. The
circuit work as an oscillator circuit for higher
frequency with 20-picowatt power dissipation
which can be useful for 5th generation mobile
communication system in coming future and
various communication system. Thus, solving real
challenges in the future, we have designed and
simulated MRKTAN pair circuit with the addition
of few other circuit elements to vyield high
frequency high speed with low power loss oscillator
with wide band of frequencies upto 50 Hz which
may be extended upto 135 THz or more for which
further work is going on. It is seen that such circuit
are useful for functional integration rather scale
integration.
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