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Abstract

This paper proposes a dual-band amplifier implemented in a 40-nm complementary metal-oxide-semiconductor (CMOS) process that
supports both the V-band (64 GHz) and the D-band (144 GHz) frequencies. Without employing additional active components, the input
and output matching networks leverage resonant characteristics to enable dual-band operation within a single chip. Measurement results
demonstrate that the proposed amplifier achieves a peak gain of 6.2 dB with a 3 dB bandwidth of 12.4 GHz at 64 GHz and a peak
gain of 493 dB with a 3 dB bandwidth of 32.8 GHz at 144 GHz. The total power consumption is 13.2 mW, demonstrating its feasibility
for practical applications. Given its single-stage configuration, the amplifier’s gain performance is expected to improve further upon
extension to a multistage design. The proposed dual-band amplifier represents a promising solution for satisfying the high-speed and
low-latency requirements of next-generation high-frequency communication systems.
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Freq |Peak gain| BWigs Gain per stage Pias Poc
Reference Tech Topolo, Stage
PR | (Ghg) | @B) | (@GHy | @B (@m) | (mw)
IMS 2023 [4] 1:2321(1)11 differential cs 63 [204~234| 136 3 6.8~7.8 —3~37 | 8.6~133
V-band 28-nm |single-ended cg B
amplifier IMS 2020 [5] MOS | & cascode 50 222 14.8 6 3.7 11.8 25.6
40-nm | .
MTT 2019 [6] CMOS single-ended cs| 55~65 19.8 10 3 6.6 2.8 18
RFIC 2024 [7] 40-nm single-ended cs 140 184 16.5 3 6.1 1.7 17.1
cmos |8 ' ' ' ' '
D-band 40-nm . .
amplifier IMS 2023 [8] CMOS differential cs (115.7~139.7) 19.7 24 5 4.8 5.1 17.8
TCAS T 2020 | 40-nm | .
9] CMOS single-ended cs 120 20.6 313 8 2.58 3.1 45
™S 2019 [1o7| Pm | singleended o0 by us| 7 0s | 1 | 162715 | 157 17+ 184 / 172
SiGe cascode
MWCL 2019 | 130-nm | single-ended 162 /
28 / 60 /134 | 1 162 / 11.8 42 /8 | 82/ 21
[11] SiGe cascode /6 11.8 9/ 13 621 / /
TCAS 1I 2024 | 150-nm | single-ended 125/ B
Dual-band 2] GaAs cascode 26 / 48 145 1751716 1 125 /145 |23/ =27 14
amplifier | MWTL 2023 | 65-om | . 18.1/ i
[13] CMOS single-ended cs| 28 / 39 184 1.8/28] 3 6.03 / 6.13 102
MWTL 2024 | 65-nm |single-ended cs, _
[14] CMOS | cg, cascode 28/39 |166/15175/75| 3 553/5 |45/ —15] 264
This work ég/{lz)n; single-ended cs| 64 / 144 |62 / 493|124 / 32.8] 1 6.2 /493 [3.06/345% 132

* Simulation result
** Qraphically estimated
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