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Abstract

The millimeter-wave automotive radar has higher perception accuracy and robustness to adverse weather such as fog, rain,
and snow than current laser radar device. Therefore, automobile manufacturers are investigating to apply the forward-
looking millimeter-wave radar sensors to the collision warning systems, intelligent cruise control systems, and other
advanced cruise-assist systems.

In March 1996, the first in Japan our millimeter-wave radar system received the certification of compliance with technical
standards from the Radio Equipment Inspection and Certification Institute and was offered for construction machines, in
March 1997.

This article discussed a millimeter-wave IC unit with HEMT, a planer antenna, and the performance of the radar.
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Fig.1 Beam width vs.antenna aperture
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Fig.2 Specific attenuation due to atmospheric gases.
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Fig.3 Principle of FM-CW radar

11



000000000 Vol15 No.2

C 00D0O0OO0D0O(=00)
fnOODODODODOO
fo DODODOO
Afoooooooo
O@EO@OO0D00ORIOOVOOOOODOONOON
Rr=(fep0 fsu)cO 80 ff m 0000000000000(8)
v=(fep0 feu)cO 4F 0 0000000D0000000D(9)
000000000000 0000000000 fsu
Ofep00000O00000000O0O0OOO0OOOOO
00000000000000000
0000000000000000000000000
0O0000000000000000
Pr=A 2Pt Gr Gto O (4m )® R* L a L r0000(10)
0ooon
PLPrO00O0DODODOOODO
GtGrM0D00D00D0DODONOO
0O 00000000000

La 0OO0O0OOO0
Lr 00000
AO OO0

o gooooo
gboboobooooboboooombi1oombboonoononQ

goooeocGHzODOOODOO
goobobeocHzODODOOOODODOOOOODD-4
gbooopooooboboboboooooboboboon
goboooboooboboooobooobbooooo
gooooobooboooboboopoooobooboboon
gboboboboooooobooobo
gbooo-s00b00b0o0b-20000
gobooobooobbogoogro3goooooogn
goooooboboboboboooooboboobooo
goooboobobooboboobobobooobooboono

0-5 60GHzOOOOODO
Fig.5 60GHz Radar sensor

0-2 0000000000

0000000000000 0D0O000000onononn 0ooo ooog
Ooo000 FN-CW
goboboooobbooobiobobeocHzOODOOODO Oooooo 60.5GHz
O016dB/kmO 0000000000000 OOOODO ooooo 3mw O O
000000000 45° 00000
000000000000 000000000100mO000 ooooo D02.8° 0002.8 00
0000000 0 100m
gogdgogolioomm/hrd 000000 OoOooooOoo Ooooooon + 100km/h
96dB000000D0DODO0ODODODODOOOODOOODOD ooood 40msec
ooo 2kgl] 0 0
00ooOoooooooooooooooooo®d 0000 228(W)x 123(H)x 62(D)mm
I- """""""""""""""""""" ':I """""" ]
1 1
! L 1
_:__IF P ]IZIDEIEIDi']
iF0] Jaccolpoooldano]fose] 1 pooooo
MY U’DDDﬁI}DD'ﬁjDDD%EDDDDDi’ o ok :
oplf¥ T 1 log [op '
<|owl® ﬂummmuum o 'ob '
ob|P 0oo 0000Hg ol=loooop
Om 1 1
op o . |op '
0|2 kfoooldooon ot ob |
o 2F booofoooop oft +|op [Rs-232c0 i, [Rs-232ch
: O 0 !op [booopylooog
: oooop ' - y 0
1 ! O
! ™ EEEEE ]
e oo oo e e e e e e e e e e e e e e e e e e e o ) _—
0ooo ooooooo g

0-4 0DO00D0ODOOOOO
Fig.4 Block diagram of 60GHz FM-CW radar
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Fig.6 Construction machine equipped with radar sensor
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Fig.7 Configuration of planar antenna
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Fig.8 Millimeter-Wave unit for radar sensor
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Fig.9 Block diagram of RF unit circuit
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Fig.11 Example of IF output (after countermeasure)
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