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Abstract

In this paper, a 26GHz variable gain amplifier fabricated using a 40nm CMOS process is studied. In the case of
an automobile radar using 79 GHz, it is advantageous in designing and driving to drive down to a low frequency
band or to use a low frequency band before up conversion rather than designing and matching the entire circuit to
79 GHz in terms of frequency characteristics. In the case of a Phased Array System that uses time delay through
TTD (True Time Delay) in practice, down conversion to a lower frequency is advantageous in realizing a real
time delay and reducing errors. For a VGA (Variable Gain Amplifier) operating in the 26GHz frequency band that
is 1/3 of the frequency of 79GHz, VDD : 1V, Bias 0.95V, S11 is designed to be <-9.8dB (Mea. High gain mode)
and S22 < (Mea. high gain mode), Gain: 2.69dB (Mea. high gain mode), and P1dB: -15 dBm (Mea. high gain
mode). In low gain mode, S11 is <-3.3dB (Mea. Low gain mode), S22 <-8.6dB (Mea. low gain mode), Gain: 0dB

(Mea. low gain mode), P1dB: -21dBm (Mea. Low gain mode).
8 ¢
o] =M= 40nm CMOS &S o]&3to] AZte 26GHz 7FA o5 FZ 7)o dg A& 33tk 79GHzE
AHEEE AHEAF Holt e A Fu A 3= AAE T9GHzE AA 2 vl §7] B Down conversion 34
e Fugpgdog F53AY Up conversion Zoll w2 F3i4 gj9S o] &3l o] AA 2 F5oll felsih
AAHo R TTD(True Time Delay)E %3] A]|7tA] S o] &3+ Phased Array System 2 A$ol% A 7|s=Z=
9o Fu== Down conversiondli= Ao LAE Folal AA|H AAAL FHst=d Eoh 79GHz T3¢9 1/391
26GHz 3t oA SAst= VGA(Variable Gain Amplifier)el]l tiale] A A8t al 1-stage®] cascode amplifier
Fe|2 A 3|24 VDD : 1V, Bias 095V, S112 < -98dB(Mea. High gain mode), S22 <-3.6dB(Mea. High
gain mode), Gain : 2.69dB(Mea. High gain mode), P1dB : -15 dBm (Mea. High gain mode) & A=At} Low gain
mode oA E Sl11& < -3.3dB(Mea. Low gain mode), S22 < -86dB(Mea. Low gain mode), Gain : 0dB(Mea. Low
gain mode), P1dB : 21 dBm (Mea. Low gain mode)& 4 A % 1 t}.
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mode)©] t}. > 2.69dB(Mea. High gain
mode), P1dB : -15 dBm (Mea. High gain mode)
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ZEmalEael S22 < -86dB(Mea. Low gain
mode)°]th. ©]5& Gain : >0dB(Mea. Low gain
mode), P1dB : -21 dBm (Mea. Low gain mode)
2 AA=EA

Table 1. Comparison of gain mode
X 1.0/5 2o 2 M5 H|W

Parameters High gain mode | Low gain mode
Input return loss < - 98 dB < -33 dB
Output return loss < - 36 dB < - 86 dB
Channel bandwidth 5 GHz 5 GHz

VGA gain > 2.68 dB >0 dB

P1dB -15 dBm -21 dBm
chip size 550 x 438 um™2

v Z22

B =19 7 o5 FE7]& 40nm CMOS
TAEG o] &3l 1-stage cascode FEIZ AAH
At AAAF 9EHEG Inductor? inductance”}
AAA R grolx wjHo] w2 FugE o] F3)
a1

Ang ehIRAT AAA HFol FA5

i

S§22)2 : -3.6dB /
-8.6dB ©|t}. Gaine 269dB / 0 dB 2 W2 #H9
oA F23slw o 3dB Gain control®] 7}s3htt,
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