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In the latter half of the 1990s, auto manufacturers released driving assistant "Adaptive Cruise Control (ACC)
Systems" that utilized Millimeter Wave radar. Then in 2003 this technology started being applied to safe driving
support in the form of "Collision Mitigation Systems." In the future, Millimeter Wave radar is expected to under-
go performance improvements that will enable it to be adapted to all driving situations, and continued reduced
pricing is expected to lead to an expansion in a wide variety of models that adopt it.

As an approach to price reduction aimed at expanding the use of Millimeter Wave radar, FUJITSU TEN LIM-
ITED developed a single chip for Monolithic Microwave Integrated Circuit (MMIC) modules in Millimeter Wave
frequency transceivers and also developed radar that utilizes that technology. This report describes a 76GHz
Millimeter Wave radar using such single-chip-MMIC. This low-cost radar will be produced on a commercial basis
from this point forward.

12



goboooooMMICODODUOOOOv7eGHzOODUOOOO

gooooooooirTstgooooooboooobog
gobooobooboooboooboobobobooboooog
goboooboooooodooobogoeodooonog
Adaptive Cruise ControlACC)SystemO 000000 OO
gogbobooobobooboboobobboobo

gooooooboobooboobuoboboboooba
ggdboobobooobuoobuoobuobboobboobog
gdboobooboooboobooboboboboooobg
goboboooooboooboog

0o0oooooooveGHzZOODDODODODODOOOOQ
gooboobooobooboobobobobouobo
ogo

o000 )

9 ogoooooooooooooonn )

ododooooobooobobobbbo-obbooood
0o0oooo0oooobooobooobobooooooog
poooooobbbbooooubobbboooooo
goboOooobobooooboboooooooAcce
O Adaptive Cruise Control0 00000000 OOODOO
ggbooboboboobuoobuoobuobbobboobo
gdACCOUOUOUbDbOoobDbuooobbuoobobo
gdboobobooobooboobuobobobobooobog
godoooboooobobbooooobobooooooo
0goooooooooooobooboboooooood
ggbooboboobooboobobbobbooba
gboobooboobooboooobooooooooo
gdobASviOuoouoouououououououuouououggg
godboobobooobuoobuoobuobbuoboboobog
gdboobobooobooboobuobobobobooobog
gobooogoood
joooooOooooooboooooooobooooo
ggboooboboobooboobobobobbooba
ggboooboboooboobuoobobbobboobo
ggboobobooobuoobuoobuobbobboobo
godboobobooobuoobuoobuobbuoboboobog
gdboobobooobooboobuobobobobooobog
goboboooooboooboog

JooooooDooboooobooob-0boobon
poooooobbbbooooubobbboooooo
ggbooobobooobooboobobbobboobo
ggod

gbobooboobooboobooobooboobobog
gbooboobooboboooooboobooobogobo
gboobooboobobooooobooboooboobo
goboobooboobobooooobooboooboobo
goooboobooobooboooooobooobooon

gooobooboobooboobooobooboobog
gbooboobooboboobooobooboobooobo
gbooboobooboboooboooboobooobogbo
gboooboobooboobooboooboobooobogobo
gbooobooABSODOOOOOOOOOOOOOOODO
gboobooboobooboooooboobooobogobo
googooo

0-1 D000000000000DO00o
Table 1 Trends in the Application of Millimeter Wave Radar
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Fig.1 Prediction of the Evolution of Radar Application
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Fig.2 Radar System Block Diagram

gooooboobooobooob-2000000000
gbooboobooboobooooobooboboobogoobo
gboobooboobooboooooboobobobooobo
goooboobobooboooobooooboooobo
gboobooboobobooboooobooboooboobo
gboooboobooboobooboooboboobogoobo
gboobogoboobobobobobobo-sboboooo
go-sooon

gooboboooobobbooooobbooooooboog
goooboboooobbooobobboooobobooo
goobobooooobobooobobboooobobooo
goooADOOODSPOOOODOOOODODOOOODODOO
gooboboooobboooobobooooobobooo

0-3 7eGHzOOOOOO

ooooo Fig.3 76GHz Millimeter Wave Radar
gooobooboobobuoobuoobobooobo
godboobobooobooboobobobobobooobog 0-3 000000oOoooo
0000000000000 oDoooooooooooon Table 3 Primary Specifications of Millimeter Wave Radar
goooooooooboooboobobooooooog oo oo
0gdooooooooboooboobobooooooog ooooo FM-CW
00000000000000 boooo 76U 77GHz

goog 10mwd O

gobooogoo 45° 0000

gooooo 0J120m

15




OO0O0o0oD0O0O0Odvol.22 No.d

oo0o0oo0n )

reGHzO OO OOoOOoOOooooooooooooooDo
gboobooboobooboooooboobobooboobo
gobooboobooboobooooobooboboooobo
gbooboobooboobooooobooboboboobo
gboobooboobobooboobooobog

ooooboooooooboobooooooooMMmicOoOO
goboobgoobooboobooboobos3sgobooboooo
MMICOOOOOOOOOooDOOooooooooooooo
gooobooboooboobobooooobooobo

goooboobooboobooboooboooboobog
goobooooobooMMmIcOOODOOooooooDOo
gicoogooooooooboooooooMmMIcOo DO
gboobooboooboobooboobo-40000

MMICOOOOOOoOOoooogovecoonoooooo
goboboooooMMmIiIcCODOOOoooOoooooonDo
MMICOOOOOOOOoOOooDoooooooooooobo
gooooooooboooO0oMLTIDD OOOMIXM
goboAMPOOOOOOOODOODOOOMMICOO
gboooooo

gbooodoboooboobooobobooboboon
gbobooooooMMICODOOOOOOOOOOODO
gbooboobooobooosobobooosoooooog
gbooooboobooboobooobooboboobooobo
gboobooboobooboooooboobobooboobo
goooooo

6.1 0000000MMICOODOMMICH
goMMICODODODODO-SS00000000000
OInGaP/InGaAsOODOOODODDODOP—HEMT

O Pseudomorphic HEMTOOOOOOOOOOOP—

HEMTOOOODOO045u OO0 DO 00O O (transition fre-
quency)ft=90GHzO 0 0 0 0O O O O (maximum frequency
of oscillation)fmax=170GHzO 0 OO0 0O O00O0OO0OOOODO
SiNO O O O MIMO Metal—Insulator—MetalO 0 O O 0 0O O
gdboobooboobooboobooMmMmicond
goobosd4emmodooogooMMICOOOOODOOO
go3sdiigooboooooooboooo-soooooag
goooooooooboobooboboooboooog
gog2s0000doooooooooooMmMiIcoOnd
goooood

0-5 DOooooooooMMicOO
Fig.5 Single Chip Integrated MMIC
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Fig.4 Millimeter Wave Transceiver Block Diagram
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Fig.8 Block Diagram for Single Chip Integrated MMIC
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