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Abstract

This paper presents the design of W-band Wilkinson power divider using 65 nm bulk CMOS process. In this design, the
quarter-wavelength ( A/4) transmission line was replaced with a lumped element, and a CRC structure was applied to the isolation
network circuit. In addition, a metal wall was installed between the two output lines to enhance isolation. This power divider had a
maximum insertion loss of 1.93 dB and a minimum isolation of 13.3 dB in the 75~110 GHz band. The return loss was more than
7.2 dB, and the size of the core was 0.2x0.12 mm?

Key words: Wilkinson Power Divider, CMOS, W-Band, CRC Network

I.M B THW o] 549 #E oo g Bl e A
Ao A 2 EAE AEEt ALLE WA= e

Wt o2 252k AF ol A FMCW(frequency modulated o] &= !,
continuous wave)d| ©] thell AMS-EITh Wt 92 A 5=} o) AR FE5EE MR (CMOS) 342 AAY, A
A3} vlael] R 7F Alekal 3 2 71 Sl miztstA| HlE, 52 JAEE ATE 5 o] Al CMOS ¥ 3=
RSB ABEE BRG] 902 SFATAT A9L wob A AR FeAsw AAEA Adel Az

(2021RIS 004).
Yol 8t 7 A}-3 8t 2K Department of Electronic Engineering, Chungnam National University)
: ﬂ“ 1913 (https://oreid.org/0009-0001-9103-5836), 2: BFAF2H4 (https://oreid.org/0000-0002-2698-6942),
A - akALE 34 (https://oreid.org/0000-0001-6616-6503), 4: BFAFFA (https://orcid.org/0000-0003-3736-2753),
A - akALE 34 (https://oreid.org/0000-0003-4794-5813), 6: A1 AL (https://orcid.org/0000-0002-6873-9034),
: 1A} 27 (hitps://orcid.org/0000-0002-3651-4498), 8: 814} (https://orcid.org/0009-0007-5828-499X),
- BRAREA - Y (https://orcid.org/0000-0002-7533-4975), 10: 3. 4(https://orcid.org/0000-0002-5532-7399)
- Manuscript received August 14, 2023 ; Revised August 27, 2023 ; Accepted September 19, 2023. (ID No. 20230814-062)
- Corresponding Author: Choul-Young Kim (e-mail: cykim@cnu.ac.kr)

O 3 W W —

700 (© Copyright The Korean Institute of Electromagnetic Engineering and Science. This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial
License (http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



& RF AdEo] /MaE o 3t

Al 3= el A dA7)9te] o
Aol ofgfgu ofo mel 7]E
ZE AHHS AAAHE o] FofR F718)
240 Ak & =R = Wt A
&oto] 22 A7) 4 Fae Uy 5
A A9 wz1E AAs

=P =
|o
fiu
ol
rir
)
O

>N
i

o rlo

e M
fu

opy i

}

> o
fd
o
p

oo
rx

% o

ok
< i

oX,
lo,
@
5 2
9]
ol

I. d==87] 24

I 1= JF AR o]Folxl 7|9 d71& Ay
Hj71olw 19 (b= AIYE7}F 712 Eu 7] Eo o A
AYEAE Qsle] ff 22 3] A7), B 4 A
AL AT £ e Wy ol 19 1(b)9] 3
2oM 2AEC] zh= B A ()~ @)9 2o

» w, Z (1)
2z, Zout )
" Zom‘WO (ZZln - Zout) th (3)

2%, @

TH F9F 0 GHz, I9HL 50 Q& 71522 7}
2AEe] e w2 A () 2 A (63 2

L, =884 pH C, =176 fF Q)

@ AE OIS b Wy g A Bl

(b) Modified Wilkinson power
(a) Conventional Wilkinson power  ivider

divider using lumped element
J8 1 2E A 279 2w
Fig. 1. Schematic of Wilkinson power divider

W e CMOS 471 A £l 7]

185pH Port 2

Port 1 50.9fF
21.1fF

I 50.9fF

185pH Port 3

8 2. AAR 97E A9 #9719 SRk
Fig. 2. Schematic of Wilkinson power divider.
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Fig. 4. Simulated and measured of return loss.

o

— =—821(sim.) — — -S32(sim.)
——3S821(meas.) S32(meas.)

(4]
L
N

L
o
u
L
A

N
o
T
A
A
1
o

N
(4]
T
1
-y
o

Isolation (dB)
\
\
L \\
Insertion Loss (dB)

-30 ) 1 1 2 1 1 12
75 80 85 20 95 100 105 110

Frequency (GHz)

8 5. AYE(Sy), AY €46 AEYelA ¢ =
ke

Fig. 5. Simulated and measured of isolation (S,;), insertion
loss (S21).

702

B 193¢ A9 297] 45 vl

LIS S |

Table 1. Comparison with other power dividers.

Ref  |This work] [4] 5] [6]
Tech 65-nm 65-nm | Silicon-based | 0.18— #m
) CMOS CMOS IPD CMOS
Frequency _ _ _ _
(GHz] 75~110 | 57~67 70~110 DC~67
Isolation
>13.3 >14 >14 >15
[dB]
Insertion loss
<1.93 0.3~0.7 <1 <]
[dB]
Return loss |7 167 >20515 | >12512 >15
[Sul[Sx] [dB]| .
Core area |04 | 0012 0.417 0.0524
[mm’]
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