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Abstract In this paper, a temperature compensation circuit is presented in order to mitigate gain
variability due to temperature in the W-band low-noise amplifier (LNA). The proposed cascode
temperature compensation bias circuit automatically controls gate bias voltages of the common-source
LNA in order to suppress variations of small-signal gain. The designed circuit was realized in a 100-nm
GaAs pHEMT process. The simulated voltage gain of W-band LNA including the proposed bias circuit
is )20 dB with gain variability less than +0.8 dB in the range of temperatures between -35 to 71°C. We
expect that the proposed circuit contributes to millimeter-wave receivers for stable performances in

radar applications.
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Table 1. Measurement results of the W-band LNA
A& 014 =347
Agol= 22 dB 205 dB
FEAE 3.9 dB 3.3 dB
g P1dB -12 dBm -12 dBm

2. 2L HARG|IZ X

ARSTEIY 2584 25 I9 29 Yehigd
t}. 7]& Alo]E HioJo]A MY Vgl = Vg2 = -0.5 V,
Vg3 = Vg4 = -0.3 V o1, Vgl ¥ Vg2& EEZ9]
on-chip 2EEAB| R4 2ot 2% A3l E
FE719 o5 ¥EZ E0]1A st AFFE71Y
od F o2 EXAH 7] 9 Alo|E Zto] FhstE
2 slute] HiolojA FE R Z9F o] Zhssh, oF
ko] Ao|E HYT 2Fsto= W Qg WEe] o] ExF
o] 7ksslth. Vg3, Ved 9 =gl At 2ol A
Aol JFE & 5 JoEE HEO 2ES oFA] Eotth

I8 2. W-TiY MYSERI|Y &Y TE
Fig. 2. Structure of the temperature compensation of
W-band LNA
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Fig. 5. Simulated gain results of the low-noise amplifier:
(a) without temperature compensation circuit (b)
with temperature compensation circuit
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