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Safety - The Global Challenge
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US 34,000 Fatalities per year (2010)  EU 26,000 Fatalities per year (2010]  Asia Fatalities: »20%

1.2 million Fatalities and 50 million non fatal Injuries per year

Fatalities per year

Inclia 105,000
China 100,000
Russian Fed. 36.000
Brasil: 35,000

Iran 22,000
Maxico 22,000
Egypt 16,000
Indonesia 16,000
South Africa 16,000

Source WHO, 2009
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» Detection Range (LRR/SRR) : 200 m/ 60

m

. FoV (Field of View) (LRR/SRR) : +10° / +45°

« Range Resolution: 1.0 m /1.0 m

Feature

- Integration of CMOS RoC
- Signal Processor

- LTCC substrate

- Phase Array Antenna

- Strip Line Feeding

(8%f'2 Multi-Radar System §)

LTCC H=
42.6mm
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Commercial Product Target of This Project
Radar Size ~10X8X5cm3 5X5X2cm3
Performance LRR: 150m, AR<2° LRR: 200m, AR<2°
SRR: 30m, FoV +30° SRR: 60m, FoV +45°
Power of RF Chip 3.5 W (8ch.) <1.0 W (8ch.)

Fabrication Technology RF: SiGe, Digital:CMOS CMOS one or two chip

Functions LRR or SRR LRR/SRR Concurrent

LRR(77GHz),

Operation Frequency  LRR(77GHz), SRR(24GHz) SRR(77, 79GHz)
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Radar and Passive
« Side Alert

Long-Range Sensor)

* Smart Cruise Control (SCC)

» Headway Alert

» Forward Collision Warning (radar
only)

* Pre-Crash Sensing (radar only)

Vision Systems
*Drowsy Driver Detection
*Driver Distraction
*Workload Management

Radar Systems Sensor Fusion

+ Radar Back-up Aid (BUA) - Advanced SCC/Collision %ﬂ -
« Integrated BUA with Warning/ Pre-Crash/ : N?":I-‘ V_Ea””f"gﬁ arning
Camera Lane Departure Systems ight Vision / Object
« Pedestrian Detection Recognition and Alert
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| Signal Processing Unit |
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-Digital Beam forming
by Holographic radar
9ch. Data with 3Rx/3Tx

-Size: 100 mm

-SiGe

DENSO (2003)
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Signal Processing Unit

-Digital Beam forming
-Switch: SP3T x 4
-~150m, FoV +10°
110 x 77 x 53 mm?
-GaAs

= “freescale (2007)

(lnflneon (4ch Rx, Tx)

I TR XTI YT

-Digital Beam forming

-4 Rx, 1 Tx Ch. -Digital Beam forming
-SiGe Tech. -Multi-Ch. Transceiver
-Many User, 10$ per chip -SiGe BICMOS

->$ 500 per System
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LO @38.25GHz

Gnineas. {200

LO Output

LO Input

-IQ Transceiver
RX: Digital Beam forming
TX: Phase Array

-SiGe
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