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Design of a 140-GHz Low-Noise Amplifier
Using 28-nm FD SOI CMOS Process

i

g 7] €

[ |

CHEX L2 A

| o o

Ki-hwon Sung * Jae-hyun Park - Byung-sung Kim

2 o

o
i
M
rlo

28-nm CMOS FD SOI #4< ©]&3] D-band A %2
‘}E TELA FZRE VY, EHAXAEIHE A 7
Z 7] 139 GHzolA Atol5 1517 dBS HolH, 3-dB
5 mm’ol™, 1.0 V 37 AL 27 mWe HES AHsit)

2N
o ol
oo w
ol e
JF

2
)
'\JI

Abstract

This paper presents the design of a D-band, low-noise amplifier (LNA) employing a 28-nm, fully depleted silicon-on-insulator
complementary metal-oxide-semiconductor technique. This designed LNA comprises a three-stage differential common-source amplifier,
and impedance matching is achieved using a transformer. The fabricated LNA chip yields a peak gain of 15.17 dB at 139 GHz, with
a 3-dB bandwidth of 11 GHz. The total area of the chip, including the pads, is 0.255 mm?, and the chip consumes 27 mW of DC
power from a 1.0-V supply.
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Fig. 1. Simplified capacitance neutralization model.

28-nm FD SOI CMOS ¥4& |43 140 GHz AR £Z7] 44

12 \ MAG
/

MAG (dB)
Stability Factor, k

Ce (9

J8 2. ¢l W& MAGS k°] w3t
Fig. 2. Variation of MAG and & with C, at 140 GHz

354
—— MAG]|
30

25 4

20 4

MAG (dB)

154

o

T
[+] 100 200
Frequency (GHz)

a8 3. F3ko] mWE MAG| ¥3}
Fig. 3. Variation of MAG with frequency.

BIAS DD

LNA_OUT

M5
B W16 24X 075
‘ M7-8: 18X 0.75 ym

L
%

J8 4 AAS AZE 537 J2%
Fig. 4. Low-noise amplifier schematic.

399



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 31, no. 4, Apr. 2020.

MOS Drain | Transformer Model | MOS Gate
| ReLy{1-k) R |
: A'l I
> J_: S | =G
ﬁ::c : L-k? :
11 R
! Ideal !
! 1:N/k [

18 5 99Es YL A% ER Ty By

Fig. 5. Transformer model for impedance matching.

AT k, B8] No2 Bd™E 5 9]
A% 22719 4 9 g9z JHS
O

A E%_}_\_Etﬂ YL]'?/]'UﬂEi% _‘1% 60 F&= A
o

I9 9+ At Afe %715 28-nm CMOS FD
SOl ¥ACo= g Apzloltt. AgilentAte] E8361A
Power Network AnalyzerS ©|§3fo] & 3] ZgHog =
Ak 19 73 2ol HAIAFE A EYoIAE] gl
o, I8 82 AAS 39 Aty 354 A 5

11.32 pm

4,545 n

78 6. 28nm FD SOI 34 &5 R +3 2
T3 Edlxy

Fig. 6. Metal layer information of 28-nm FD SOI process
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Fig. 8. Simulated and measured S-parameter result.
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Table 1. Performance comparison with other works.
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5] 65-nm CMog | OStage combined ) 120 16 14" 61 NA
cascode and CS
[6] 65-nm CMOS 8-stage CS 144 126 17 12 22.6 1.9
. 28-nm CMOS X
This work D SOI 3-stage CS 15.17 139 11 8.8 27 0.255

" Simulated value.
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Fig. 9. Chip micrograph of the LNA.
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