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Introduction

 A few cm resolution
 At least 5GHz Bandwidth
 Low power
 Low cost

360o pre-crash detection 
Collision warning
Blind spot detection
Intersection alerts
Automatic cruse control
Park aid
…..

Short range radar sensor system
covering 360o

Radar
CCU

Front

Back

R
ig

ht
 s

id
e

Le
ft 

si
de

Radar 
sensor

Central 
control unit



01/24/2007 ASP DAC 2007 3

Proposed CMOS SR radar sensor

Conventional transmitter 
for SR pulse radar sensor

Proposed CMOS SR pulse 
radar sensor
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Pulse generator block diagram
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Time domain measurement

39.2ps

VRFpp=71mV

VRFpp=120mV

Subtracting connection 
loss (4.6dB)

PRFpeak=-19dBm

FCC specification
Pout= –41.3dBm/MHz 
Pinst= 0dBm

Required PA gain
G= 14 ~ 19dB

552ps

71mV
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Chip summary

Technology 90nm CMOS

Band 22-29GHz

Modulation OOK

Supply 
Voltage 0.91V

Max Data Rate 1 Gbps

Power 
Consumption 1.4 mW

Core Size 90µm ´ 15µm

Core

Chip summary
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Conclusion
 Pseudo mmWave UWB CMOS pulse generator for 

short range automotive radar application is 
demonstrated.

 Up to 1Gbps input data rate, 7GHz wide and 552ps 
shot pulses with -14dBm output power are generated. 

 3.19 mW static power dissipation and 1.4pJ/bit which 
is 100 times less than reported pulse generators.

 With its simple structure it will open up new 
application for short range collision avoidance 
automotive radars with low power consumption and 
low cost.




