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Abstract: In the present investigation we have studied RKTG pair amplifier circuit with proper choice of
elements. A new high frequency CMOS oscillator have been developed using RKTG pair amplifier together
with additional circuit elements having very small power loss approximately 5 microwatt together with
operating frequency range 0.01GHz to 1.47GHz.We have also studied variation of the amplitude of propose
oscillator with respect to the time.
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I. Introduction

Now a day CMOS technology has played a major role in development of nano-science and nanotechnology with
increased integration of VLSI and ULSI systems [1,2]. Due to large fan-out capability, low power dissipation,
very high noise immunity, higher operating speed than NMOS which is compatible to TTL. Thus one can get
benefit of high speed of TTL with high density of CMOS with suitable compromise between these two as per
applications area [3-5]. Thus CMOS is very useful for rapid 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 suitable speed. As a result there is need of
innovations and development in low power devices and design techniques. In most cases the requirement for low
power consumption is demanding goal with high chip density. Hence low power digital design, digital 1Cs and
their simulation is very important field for research and development [6-10]. Seeing above merits of CMOS
circuits and devices to achieve ultra low power and very high frequencies, we utilise RKTG pair amplifier recently
developed by us to design high frequency oscillator with very low power loss and good temperature stability.

Il. Circuit Analysis

The block diagram of RKTG pair proposed oscillator is shown in Fig.1 it consists of RKTG pair amplifier circuit,
output circuit and feedback network which provide a close loop system. Fig.2 shows the proposed RKTG
oscillator circuit with proper choice of circuit components. The circuit consist of a CMOS as a combination of
NMOS(Length=180 nm, width=2 um threshold voltage= 800nm) and PMOS (Length=180 nm, width=2 um
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=10K<) input capacitor
(Ci=100uf), input resistance (Ri=500€2), source resistance (Rs= 2KQ) bypass capacitor (Cs=10uf) load resistance
(RI=80K€) and most important component of the circuit having tank circuit with C= 50ufand L= 50 uH.Here we
have study the transient analysis with stop time 100ns.All the simulation work have been carried out by cadence
softwere, 180nm technology.
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Fig.1 RKTG pair amplifier with feedback network block diagram of proposed Oscillator circuit.
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Fig.2 Proposed RKTG pair oscillator circuit.

I11. Simulation Results
Proposed RKTG pair oscillator circuit provides good transient response with stop time 100 ns. Simulated result
is shown in fig.3. So the proposed oscillator circuit is used with proper choice of component to provide the wide
range frequencies. This circuit works at 5 microwatt power dissipation.Table-1 shows the Output voltage variation
of RKTG pair oscillator circuit with time. Table-2 shows the Output voltage variation of RKTG pair oscillator

circuit at with frequency.
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Fig.3 Output of RKTG Oscillator with time in nano second range.
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V. Table
Time(ns) 0.6793 | 21.5312 | 22.8554 | 23.1372 | 67.1005 | 75.1453 | 95.1060 | 100.0000
Amplitude(nv) | 8.7419 | 17.1122 | 19.1246 | 20.8136 | 20.6405 | 20.2087 | 20.2596 | 20.2135
Table:1 Variation of amplitude voltage with respect to time in RKTG pair oscillator.

0.010 0.011 0.013 0.014 0.042 0.043 0.046 1.472
Frequency(GHz)

Amplitude(nv) | 20.2135 | 20.2596 | 20.2087 | 20.6405 | 20.8136 | 19.1246 | 17.1122 | 8.7419
Table:2Variation of amplitude voltage with respect to frequency in RKTG pair oscillator.

V1. Conclusion
From above discussion it is concluded that the RKTG pair circuit played an important role with proper choice of
the circuit element. The circuit work as an oscillator circuit for higher frequency with five microwatt power
dissipation which can be useful for 5" generation mobile communication system in coming future and various
communication system. Thus solving real challenges in the future we have designed and simulated RKTG pair
circuit with the addition of few other circuit elements to yield high frequency high speed with low power loss
oscillator with wide band of frequencies upto 1.472 GHz which may be extended upto 135 GHz or more for which
further work is going on. It is seen that such circuit are useful for functional integration rather scale integration.

VI1I. Acknowledgments

This work is supported by the grant from the Major Research Project of University Grant Commission (UGC)
New Delhi (Project ID.MRP-MAJOR-ELEC-2013-31956). Authors are thankful to University Grant Commission
to provide financial support.

VIIIl. References

[1]. Nail H.E. Weste and Kamran Eshraghian, “Principles of CMOS VLSI Design A systems Perspective” Addison-Wesley Publishing
Company. Reprint june1988, pp63-94.

[2]. K. Ragini, B. K. Madhavi,“Ultra low power Digital logic circuits in sub-thresholds for bio medical applications”, Journal of
theoretical and applied information Technology, Marconi | of tech. Hydrabad India, 2™, 2009.

[3]. Rashmi k. Patil, M.A. Gaikwad, V. G. Nasre, “Area Effect wide sequer range CMOS VCO for PLL in 0.18um CMOS process”,
I.T. of Engg. Research and applications (JERA), vol.2, Jul- Aug-2012 Page1696-1699, ISSN- 2248-9622.

[4]. B. Klevelland, C. H. Diaz, D. vook, L — Madden, T.H. Lee and SS wong, “Monolithic CMOS distributed amplifier and oscillators”,
International journal of solid state circuits conf. Tech. dig, Feb 1999. PP 70-71.

[5]- H. Yono, Y. Nakahasa, T. Hirayama, N. matsuno, Y. Suzuki and A. Furukawa, “Ku- Band Si MOSFET monolithic amplifiers with
low loss on chip matching Networks”, IEEE RF integrated circuits symp, Dig 1999 PP 127-130.

[6]. Raj Kumar Tiwari and Gaya Prasad, “A New Circuit Model Of Low Voltage High Current Gain CMOS Compound Pair Amplifier”

Published in International Journal of Electronics and Communication Engineering & Technology (IJECET), ISSN 0976 —
6464 (Print), ISSN 0976 — 6472(Online), Volume 5, Issue 4, April (2014), pp. 65-71 © IAEME, Journal Impact Factor (2014):
7.2836 (Calculated by GISI)

[7]. Raj Kumar Tiwari, Gaya Prasad and Monika Tiwari, “Low Input Voltage High Gain Wideband CMOS Push-Pull Amplifier for
Tuned High Pass Filter” Published in International Journal of Research in Electronics & Communication Technology, Volume-2,
Issue-3, May-June, 2014, pp. 27-31, © IASTER 2014, ISSN Online: 2347-6109, Print: 2348-0017, Impact Factor: 0.7890.

[8]. Raj Kumar Tiwari, Gaya Prasad, “CMOS Compound Pair Wide Band Bio-Amplifier” Published in International Journal of
Computational Engineering Research (IJCER), Vol.04, Issue 6, June-2014, pp. 57-62 ISSN (e): 2250-3005. Impact Factor: 1.145,
(Computed by African Quality Centre for Journals)

[9]. Gaya Prasad, Raj Kumar Tiwari, Shiksha Jain and Ganga Ram Mishra, “Simulation Study of CMOS Compound Pair Amplifier”,
International Journal of Advance Research in Science and Engineering Volume No. 07, Special Issue No. 01, April 2018, Impact
Factor (2018): 2.83. ISSN No.(0) 2319-8354, (P) 2319-8346.

[10]. Raj Kumar Tiwari, Gaya Prasad, Shiksha Jain, Ganga Ram Mishra,Monika tiwari and Parul Trivedi, “RKTG Pair Amplifier with
Gain boosting stage”, Published in American International Journal of Research in Science, Technology, Engineering &
Mathematics, December 2018- February 2019 issue, Issue 25: Volume 1, ISSN (Print): 2328-3491, ISSN (Online): 2328-3580,
ISSN (CD-ROM): 2328-3629 Impact Factor 5.01.

AIJRSTEM 19-216; © 2019, ANRSTEM All Rights Reserved Page 92



