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Beamscan Switching Mechanical Monopulse

beam beamscan
.20 AR}
Range > 150m Temp. range —40~+125C
+12deg CAN
Fov (azimuth) EETS FlexRay
W< 10cm
U}gadtate < 50ms Sze  H<9m
€ D <8cm
. < 1.5m(range) Power
Rresalision < 2km/h(vel)  Consumption <10W
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(2! 10) 77GHz CMOS Transceiver 2

Z(FuijitsuAb

A o] 1.2mmXx2.4mm¢el AA Z2a 727]9] one chip
NS 10) ).

(28 11)& University of California at Irvine
(UCD2] o+ Az 20094 29 ISSCCof|A] 180nm
BICMOS 342 o]-83t 24GHze} 77GHzo\ A 24
2] 2Rs A} FloleE A2le 4= 3li= dual-mode tran-
sceiverE Wt 8].

ro] L Toyotaz} Celsior,
Cima, Premera®] 2ol A-s2k glolEES 4|83}
o Honda E3F Fujitsu®] 77GHz glo]tg] A]A
dle o]g3t AHsAE CMSE 7Hdste] Inspired]]
A8} 9l

<H > XS T7GHz 35 RS Folg

A 7ae 8RR Ao, <3 5> 2 3o

transceiver &

Nissano]

gial Q| / 77GHz XI=x} 2ol

s
2E 7=

Technolo o Dual-Band Frequency

- 0.18:m SiGe Synthesizer

BICMOS
- 6 metal layers 100MHz
- fr=200GHz

- fMA‘\ 180GHz CL K?[

TX pulse

Mono-Pulse
Generator

Dual-Trigger
Generator

Mono-Pulse
Generator

}Frequency' 24G
ae [Synthesizer | PA

Downconverter @ BB Pulse
Generator

 0.18um SiGe BICMOS with six-metal Al backend.
* Die Size: 3.9mm><1.9mm
* Supply Voltage: 2.5V(analog), 1.8V(digital, PA).

(32! 11) 24/79GHz Dual mode radar transceiver %!
(uch

A BHEE 29 77GHz AR5} goly] o] 4/4:41
i g 54 B7HS o3t Alo]ek Natio-

nal Taiwan University &7 152} 65nm CMOS

A5 vl

(& 4) 48 T7GHz APSBE YIS 2olc| MBE 718 29

Manufacturer Fujitsu Delphi Honda elesys Hitachi
— P HPR S CS
89X107X86  136%X133%X68 137X67X<100 91X124X79  123X98X79  77x107x53  80X108%64
Dunens1ons(mm)
Modulation . ~ B . . 2—-frequency
Method FM-CW FM Pulse FM-CW FM-CW FM-CW cw
Detection 4mto 120m Approx. Approx. 2mto 120m  4mto 100m Approx. Approx.
Range or greater Imto 150m  Imto 150m or greater or greater Zmto 150m  1mto 150m
Horizontal Approx. Approx.
+ o + o + o + O + o
Detection Angle 8 +5° +5° + +8 10 +8
Angle Detection ~ Mechanical Beam Mechanical Beam Beam Phased Monoptise
Method Scan Conversion Scan Conversion  Conversion Array P
EHF Device MMIC GUNN GUNN GUNN MMIC MMIC MMIC
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(H 5) 77GHz Xt=5%} Radar Chip(&/4A1 &) Ms Hlw 2 =t

ISSCC 2010[9] ISSCC 2009[7] RFIC 2008[10] SSC 2010[11]
77GHz FMCW Transcerver
Technology(nm) 65nm CMOS 90nm CMOS 0.18m SiGe 90nm CMOS
Application(GHz) 77G,LRR 77G,LRR 77G,LRR 77G,LRR
Architecture 1Tx, 1Rx 1Tx, 1 Rx Phase array 1Tx, 1 Rx
Integration Block AS FMCW Gen. 38VCO*2 FMCW Gen. 4 Rx, Tx Chirp smooth FMCW
Beamforming at - - Digital -
Chip Size(mm?) 0.95x%1.1 2.4X1.2 ,IE(( zggiggg 3.5%1.95
Supply Voltage(V) 1.2 - 3.3 1.2
Power Con.(mW) 243 920 2,950 517
Recerver
Receiver Topology Only I Only I Only I Only I
INA Gain(dB) 175 - No -
LNA NF(dB) 74 6.8 No -
LNA Power(mW) 30 - No -
LNA IP3(dBm) -125 - -80 -
Conv. Gain(dB) 387 8 20 23.1
Receiver NF(dB) - - 17.7 156
Power Con.(mW) 55 260 550 111
Transmitter
PA Gain(dB) 137 - - -
P of PA(dBm) 6.7 6.3 - -
Pq of PA(dBm) 105 - 14.0 -
PldB of TX(dBm) 5.1 - -2.8
Vop(V) 1.2 - 3.3 1.2
Power Con.(mW) 115 390 2,400 305
Signal Gen.
Topology 77GHz VCO 38G VCOX2 77GHz VCO -
Osc. Freq.(GHz) 756~76.3 735~77.1 76~77 78.1~78.8
PN @ 1M(dBc/Hz) -85.3 -86.0 -90 -85.7
Output power(dBm) - -7.3 -6.0 -130
Supply Voltg(V) 1.2 - - 1.2
Power Con.(mW) 73 270 - 101
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ACC Adaptive Cruise Control
CAN Controller Area Network
CMOS Complementary Metal-Oxide
Semiconductor
CMS Collision Mitigation System
DSP Digital Signal Processing
ECU Electronic Control Unit
FCC Federal Communications Commission
FEM Front-End Module
FMCW Frequency Modulated Continuous Wave
IF Intermediate Frequency
PR Intellectual Property Right
LRR Long Range Radar
MMIC Monolithic Microwave Integrated Circuit
RoC Radar on a Chip
SoC System on Chip

SRR Short Range Radar
UWB Ultra WideBand
g9
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