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A Ka-Band Radar Receiver with Built-in X8 Multiplier
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Abstract

This paper proposes a 32 GHz band radar receiver with an X8 multiplier. The Ka-band Rx chip used in the receiver was fabricated
by using a 28-nm complimentary metal-oxide-semiconductor (CMOS) process and its built-in X8 multiplier enables the chip to driven
by a low reference signal of 4 GHz. The designed Rx chip was attached to the ground plane of a microstrip patch antenna and connected
to the feedline via the bonding wire. The impedance matching circuit was implemented along the antenna feedline by considering the
impedance changes caused by the bonding wire. The reference input signal, intermediate frequency (IF) output, and bias of the receiver were
supplied on an FR4 substrate with a cavity, which enabled easy implementation of the Ka-band receiver module without requiring expensive
and precise packaging technology. The performance of the fabricated receiver module was verified in an over-the-air (OTA) test.
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Fig. 1. Rx chip micro-graph.
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Fig. 4. Simulation environment.
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Fig. 5. Simulation result of impedance matching structure.
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S EY BT wide] R3eta, ol BatE o
FR4 B0 7IHEE o & FR4 HE9} QMY HE
AEA A FAE HFRBATh o] F £ goloj& o]
o R QHE, 32 FR4 7151 9] Hhelol, 71 A
JFASE 943 5, H& BIs] A8 o EA &

2 #s,

T [

ol fol o

2 EY 4715 o] &al AZg 4
e o5 54 B
A5 WA 7|9 A1 FEUE HIAAT] L, $A4
10 dBm¢] A& Q1718 441
FH 33001 GHz 359 23E A7tsty, F41719
3.875 GHzY-El 4.125 GHz9| 7|5 A&
5 23719 LO A5 31 GHzY-H 33 GHz7} ¢17}5 o)

%

il
(o
N
N
ggl
oo
B
=

)

-

> orlr e
By floopx

i3

v
ol
ol
s
)
o
2

N
o o2
o
32
=
[N
o
~

o foaE [y D
i .
Im
: el
5
T
©
2
__('{_1“

!
o
o0
rlo
I\
o,
.
1=
-
o
iol
2
>
X,
e
o
2
s
¢

o
I
o

X
>
5
>

M (o ot N ofp [0 O & ofx

il

e

ol

i
N
"o N
o &
RN
T
¥ o
o e
£ R
w2
= x
2 rlo
- o,
& o
L 5
ko [
s
= o



15 — Tx (Sim.)
I e s N Tx (Meas.)
/m -
=, ] —— Rx (Sim)
= 10
B= I (A A N [ Rx (Meas.)
Qo N
) e
-2 I/ A S
N s b
=
L
&, g

0

31 315 32 325 33

Frequency [GHz]

O 7. $54 Y o5 ABely A3
Fig. 7. Simulation result of TRx antenna gain.
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