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Design of Drive Amplifier for W-Band RFIC
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Abstract

This paper presents the design of a driving amplifier intended for use in W-band RFICs. The amplifier adopts a differential two-stage
common-source configuration to ensure robust output power. Furthermore, it has been enhanced through the incorporation of a
neutralized capacitor to improve stability and maximize gain. The driving amplifier was fabricated using a 65-nm bulk CMOS process
for validation. The measured performance of the amplifier demonstrated characteristics, including an input/output return loss exceeding
10 dB and a peak gain of 14.1 dB, achieved within the frequency range of 77~88 GHz. The power consumption of the amplifier
was only 34 mW at a voltage of 1 V, and it exhibited an OP1dB of 3.8 dBm. The size of the driving amplifier, excluding DC and
RF pads, was 0.401x0.14 mm?.
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Fig. 1. Block diagram of LO chain for IQ mixer.
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Fig. 2. Schematic of 2-stage drive amplifier.
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Fig. 3. Microphotograhy of drive amplifier.
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Fig.4. Input return loss of drive amplifier.
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Table 1. Comparison with other works.
Ref. This work [5] [6] [7]
Tech 65 nm 65 nm 65 nm éi/;(])nsl
bulk CMOS | bulk CMOS | bulk CMOS FD-SOI
. Single to . .
Structure Diff diff Single Single
Stage 2 3 3 3
3-dB BW| 73~9 60~90 62.5~92.5 | 70.5~83.5
Gain [dB] 14.1 14.2 18.5 24
Gain/
stage 7 4.73 6.17 8
[dB]
IP1dB *
(dBm] 9.3 10 15 26.8
OP1dB N
[dBu] 3.8 32 25 3.8
Vop[V] 1 1.8 1.8 1.6
Pdc
34 335 27 16
[mW]
ESD Yes Yes No No
Area 0.056 045" 0.06 0.14
[mm’]

" Simulation results.
™ Area with including bondpads.
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