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Abstract

This study proposed an FMCW(Frequency Moudlated Continuous Wave) radar system using a 28-nm CMOS D-band transceiver chip
and verified its angular resolution and multi-target separation performance by constructing a virtual ULA through the sequential
movement of a single transmit channel. Range measurements confirmed the basic range detection capability of the proposed system
through the peak results at the target distances. In addition, the point cloud analysis of the indoor reflective environment data showed
that the columns and surrounding structures were separated, and when a target was placed, the corner reflector signal appeared and
was distinguished from the background scattering. These results demonstrated that the proposed system provided a method for
quantitatively evaluating high-resolution imaging performance prior to multi-channel MIMO implementation and suggested its
applicability to high-resolution imaging radar design for ADAS, unmanned vehicles, and security/surveillance systems.
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Fig. 1. Chip microphotographs of 1Tx and 4Rx.
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(a) Block dlagram of 1Tx chipset
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Fig. 2. Block diagram of 1Tx and 4Rx chipset.
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Fig. 3. Measurement results of Tx chip and Rx chip.
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Fig. 5. Characteristics of Tx and Rx antenna.
952 569 GHzolth 41 elvkel ¥ 23zhe 54

7343°, 774 23.46°E WE3HA, SHEIY o] 52 139 GHz
oA 10.3 dBiolH, Y& 524 GHzo|th

=
=

2
=

50 mm

50 mm

(@ $A& 2&

(a) 1Tx module

50 mm

50 mm

vvvvvvvvvvvvvvvvvv

(b) FA% BE

(b) 4Rx module

J8 6. 140 GHz £54 & 2E
Fig. 6. 140 GHz TRx module.

1084

i

2 rlr

ULA(uniform linear

e 2 A+ dols A (HE 284

HiE g ot FHEFEE 8 A7 AdFe
2 gdd

D,;;=(Nyp, X Ny, )d 1)

T8 ULA 2 QHeluhe] 3 dB W& 2] (R 2AH
o w4 A ¢ 3 2 NE S0 AN E
e oofxin.

5 08867
$5 D,y 2

9 78 A EGolA Aol wEH, £ Y 3
ol me} 3 dB WEo] i 13 o] Hastth

Array Factor (dB)
1
&

-50 -40 -30 -20 -10 0 10 20 30 40 50
Angle (deg)

RER AR R IR
Fig. 7. Radiation pattern and beamwidth variation with vir-
tual array expansion.



bl
(o3
|

1. FA AL ol whE 3 dB WFE
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Table 2. Radar system parameter.

Parameter Value

P, 13.1 dBm

G 11.02 dBi

G, 10.3 dBi

Rx conversion gain 347 dB
VGA gain 20 dB
ADC sampling rate 5 MHz
Sampling point 2,000

Chirp bandwidth 1 GHz (138.7~139.7 GHz)

Chirp time 400 us

IF bandwidth 2.5 MHz

J8 9. doltt A2 HEdel B 24 A
Fig. 9. Radar system hardware configuration and measure-
ment setup.
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Fig. 10. Target range detection measurement environment.
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