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CMOS Power Amplifier in 65nm Technology

Hamid Kiumarsi, Yutaka Mizuochi, Satoru Tanoi, Shuhei Amakawa, Noboru Ishihara and Kazuya Masu

Solution Science Research Laboratory (SSRL), Tokyo Institute of Technology

1 Introduction

Nowadays, with the aggressive scaling down of gate
length in CMOS technology, break down voltage is also
reducing. This fact makes the CMOS power amplifier
designing more challenging. In this paper we will describe
our method for overcoming the breakdown voltage issue
in CMOS devices.

2  Circuit topology and results

It's a rule of thumb that if the voltage of a device is low, in order
to get high power we need to increase the current. But unfortunately,
increasing power has its own problems. First, the device size will be
enlarged with current. The other problem is the existence of parasitic
elements; for example if there is a parasitic resistor in the source of
the CMOS device, since the current is high, the voltage drop on this
resistor will highly degrade the power amplifier performance. In the
conventional power amplifier which is shown in Fig. 1 (a), the output
power and efficiency is high at the expense of the low reliability
because of 2Vpp voltage across the Vps. Shown in Fig. 1 (b), In
order to achieve more reliable circuit in term of breakdown voltage,
CMOS inverter topology in which Vps will be at most Vpp, can be
used. It also will occupy smaller chip area but has the drawbacks of
low output power and efficiency. In this topology for making it more
linear, bias voltages applied to gates of MOS devices will be
adjusted. Finally, instead of each MOS device in the inverter circuit,
the cascode stage which is using self-biased technique and shown in
Fig. 1 (c) will be used. The proposed method in this paper uses
cascode technique to lower the voltage on each CMOS. In other
words, we will increase the voltage of power amplifier stage while
keeping the voltage on each CMOS as low as satisfying the
breakdown voltage condition. The proposed circuit schematic is
shown in Fig. 2. The power supply used in the output stage is 5 times
of Vpp which is set to be 1.2V. The 1% and 2™ stages are for pre-
amplification. Simulated results are shown in Fig. 3 and Fig. 4. From
the Fig. 4, the output power can be as high as 23dBm which means
the output voltage (8.9 Vp, in 50Q system ) is much higher than the
breakdown voltage and obviously the proposed circuit has done its
job. Vyias in Fig. 4 is the bias voltage adjusted at the gates of Mzj, Mg
and Myg.

3 Conclusion

The proposed method for CMOS power amplifier design,
divides the power supply voltage which is much higher than
breakdown voltage across the output transistors and therefore
satisfies breakdown voltage condition on each transistor while
achieving high power at the output of the power amplifier.
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Fig. 1 The basic idea of increasing power supply voltage while keeping
the breakdown voltage condition at each transistor
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Fig. 2 The schematic of the proposed circuit
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Fig. 3 Simulated S parameters of power amplifier at 2.5 GHz
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Fig. 4 Simulated P4s and gain vs bias voltage
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