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Abstract- In this paper author’s present novel model of push pull amplifier circuits with proper of alongside
element like capacitor. In this paper use of addition element make circuit flexible and versatile therefor proposed
circuit can be used from narrow band to wideband amplifier. Proposed circuit shows best temperature stability in
the range between -20°C to 80°C. Proposed circuit simulated using MATLAB and cadence virtuoso software and
study about frequency response, temperature stability, current gain, voltages gain with variations of used
additional circuit 1pF to 10F.
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Introductions-

When reviewing the available literature from various sources such as internet databases, IEEE journals, research
papers, and theses, we found extensive work on different types of transistor amplifiers designed for specific
purposes. One widely used configuration is the NPNtransistor Darlington pair amplifier [1,2,3], a popular circuit
consisting of cascaded emitter followers. The primary advantage of this configuration is its ability to increase
input impedance while reducing output impedance. However, its main drawback is that its voltage gain is nearly
equal to one [4,5]. Another known design is the Sziklaipair amplifier [6,7], also called the feedback pair amplifier,
which offers improved linearity and bandwidth compared to the Darlington pair. RC coupledamplifiers [8], or
resistance-capacitance transistor amplifiers, face the disadvantage of poor impedance matching. Other types of
amplifiers, such as transformer-coupled and transistor push-pull amplifiers, have been shown to perform well
within the audio frequency range, but the main issue with these systems is power loss due to heat generation.

Recent research has increasingly focused on CMOS technology [9,10] (Complementary Metal-Oxide-
Semiconductor), which is built using N-channel and P-channel MOSFETs [11]. The key advantage of CMOS lies
in its flexible device behavior. In this work, we focus on using CMOS technology to design a novel circuit for
multipurpose applications by incorporating a variety of additional circuit elements such as capacitors
[12,13,14].The proposed circuit performs better than amplifiers based on the Sziklai and Darlington pairs, as these
amplifiers function well in the audio frequency range (1 Hz to 20 kHz) but do not respond as effectively at higher
frequencies [15,16]. In contrast, CMOS-based circuits provide superior performance across both the audio and
radio frequency ranges. Therefore, we propose replacing the Darlington and Sziklai pairs in conventional circuits
with CMOS technology in a quasi-complementary Class B push-pull amplifier, which demonstrates high
efficiency and better linearity at high frequencies.

The primary advantages of CMOS-based devices include very low power consumption and excellent noise
immunity, meaning they generate minimal heat. All simulations in this work were conducted using MATLAB and
Cadence Virtuoso 180nm technology.

Experimental Circuits- In these sections we present circuit elements detailed of reference and proposed circuit.

S.N. Circuit Elements Reference circuit Proposed circuit
1 Input voltage 15puVac & 0 Vdc 15uVac& 0 Vde
2 Cin 10pF 10nF

3 Rin 10KQ 1Q
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4 D2,D2,D8,D9 DIN4002 -
5 RIR2R11R12 10KQ 1KQ
6 V1&V2 20Vdc 20Vdc
7 NMOS IRF9140 -
8 PMOS IRF150
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Fig.1 Reference circuit of CMOS push pull amplifier [17]

Reference push pull amplifier circuits shown in figure 1[17]. And the proposed CMOS amplifier circuits presented
in figure 2. In proposed circuit additional circuit elements capacitor connected I series with Dc power supply and
all diode replace with resistance with 1K€ and remaining elements are same as reference circuit.
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Figure 2- Proposed CMOS push pul{{ﬁlﬁpliﬁer

Result and Discussions- In this section firstly we analysed frequency response with variations of additional
circuit elements capacitor from nano Fared to farad it is found that proposed CMOS push pull amplifier effectively
work audio to radio frequency range i.e. 20Hz to 1THz. It is simulated by two methods one Cadence Virtuoso and
other is MATLAB. The frequency response curve orange line shows MATLAB simulated curve and black line
curve shows cadence virtuoso curve shown in figure 3, and comparison of bandwidth between reference and
proposed circuit in at variations of capacitor are presented in table 1.

S.N. | Capacitor value Reference bandwidth Proposed bandwidth | Proposed bandwidth by
by cadence MATLAB
1 InF - 23.6 KHz 25.3 KHz
2 luF 12.3 KHz 1.23 MHz 1.35 MHz
3 ImF 2.35MHz 63.5MHz 70.7 MHz
IF 6.3GHz 23.9GHz 25.6 GHz
5 10F 63.5GHz 0.15THz 0.25 THz

by cadence by
gain

frequency (Hz)
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Figure 3- frequency response curve of proposed circuit at the value of additional elements 1F.
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Now we have discus temperature stability with frequency response, and it found that proposed circuit shows
excellent temperature stability between the range of temperature -20°C to 80°C. this study done by using both
simulation software Cadence virtuoso and MATLAB. Figure 4 represent temperature stability graph, in this graph
orange line shows MATLAB curve and black line represent cadence virtuoso study.
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Figure 4- temperature stability between -20°C to 60°C of proposed circuit in frequency response curve.

In this part we study input impedance using simulation tool both simulations software cadence and MATLAB.
Figure 5 represent input impedance of proposed CMOS push-pull amplifier. In figure 5 orange line represent
MATLAB study and black line represent cadence study.
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Figure-5 Input impedance of proposed CMOS push pull amplifier.

Figure 6 represent transient analysis of CMOS push pull amplifier at IGHz input frequency.
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Figure 6 Transient analysis of CMOS push pull amplifier
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Finaly, we focus most important parameter output noise and it found that output noise is very low. Figure 8 shows
output noise of proposed push pull amplifier.

41230 @ & W O
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Figure- 8 Output noise of proposed push pull amplifiers.

Now we study voltage gain with frequency for different value of addition circuit elements, in table 2 represent
variation of voltage gain with frequency at various value of capacitor from InF to 10F.

S.N. | Values of | Voltage Gain at 10KHz Voltage Gain at 1GHz Voltage Gain at 1THz
capacitors Reference | Proposed Reference Proposed Reference Proposed

1 10nF 287.69 356.39 5.3102 153.63 543.192 654.98

2 10puF 44.75 109.63 10.246 89.632 112.957 210.632

3 ImF 44.562 110.24 12.36 75.253 112.556 202.637

4 10F 295.521 342.352 858.36 996.563 537.502 756.693

In the section we present circuit layout designed using MATLAB, figure 9 represent layout of proposed push pull
amplifier circuit.

Figure 9 proposed circuit layout

So, the most important outcome of this study is proposed circuit very effective in THz region.

Conclusion- Based on the simulation study, it was observed that the careful selection of additional circuit elements
plays a crucial role in making the proposed CMOS amplifier flexible and versatile. As a result, the circuit is
capable of operating across various frequency ranges, from tuned narrow-band to wide-band amplification. The
output noise is minimal, while both voltage gain and current are high, and the amplifier operates at high speed.
Therefore, the proposed amplifier can function effectively as a high-speed operational amplifier.
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