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Abstract

The final goal of ITS and ETC will be to improve the traffic efficiency and mobile safety without new road
construction. DSRC system is emerging nowadays as a solution of them. China DSRC standard which was released in
May 2007 has low bit rate, short message and simple MAC control. The DSRC system users want a long lifetime over 1
year with just one battery. In this paper, we propose the SoC of very low power consumption architecture .Several digital
logic concept and analog power control logics were used for very low power consumption. The SoC operation mode and
clock speed, operation voltage range, wakeup signal detector, analog comparator and Internal Voltage Regulator & External
Power Switch were designed. We confirmed that the SoC power consumption is under 85mA@20Mhz, 0.9mA@IMhz in
active mode, and under 5uA in power down mode, by computer simulation. The design of SoC was finished on Aug. 2008,
and fabricated on Nov. 2008 with 0.18m CMOS process.
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1. Operation Model of DSRC System.
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E 1. cl2@3(Downlink) &L T2}l
Table 1. Downlink Key Parameter.
it A class B class
1 | us 29 ch1 5.830Ghz 5.830Ghz
VO T eh 2] 5840Ghz | 5.840Ghz
2 o = < 5 Mhz < 5 Mhz
3 H 21k ASK FSK
1 EC R FMO AAZH
5 HolejdE £% | 25 Kbps | 1 Mbps
E 2 d=i3a(Uplink) £ meto|g
Table 2. Uplink Key Parameter.
s g A class B class
1w = ch1 5.790Ghz 5.790Ghz
SO T ch 2] 5800Ghz | 5.800Ghz
2 EEES < 5 Mhz < 5 Mhz
3 2 uka ASK FSK
4 =29 WAl FMO WA 2
5 dolg x4 &% 512 Kbps | 1 Mbps
Message Frame
} Wakeup Pattern
32 ms 0~16 bits 8 bit 32-bits

Message Frame

8/16/32 bit

8 bit

Variable (n-octect) 0-16 bit

32l 2. £ DSRC =g =ok
Fig. 2. China DSRC Frame Format.
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Fig. 3. Overall Architecture of Designed SoC.
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Table 3. Operating Voltage Range VS Effective Battery

Capacity.
ca Ae e FE AR &
(36V 1600mAh A A])
3.0V~36V 600 mAh
2.6V ~36V 1000 mAh
20V~36V 1200 mAh
1.8V~36V 1600 mAh
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Table 4. DSRC Modem Input Logic State.
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— — — RF module output swing without Analog Comparator
——— RF module output swing with Analog Comparator
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Fig. 7. RF Module Output Voltage Range.
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Table 5. Power Consumption of SoC.
Operation . . Power
Mode Active logic consurmption Comment
Analog 06
i Digital @ 20Mhz 56
Active Flash 25 All IPs
Mode Memories 0.2 @ 20 Mhz
Total Current ~8mA
Analog 06
Digital@ 1Mhz 0.28
Slow Flash 125 | Al IPs
Mode Memories 001 @ 1Mhz
Total Current ~2mA
Analog 06
Digital@ 1Mhz 0.28 Flash and
IDLE Flash 0 CPU
Mode Memories 0.01 are OFF
Total Current ~09mA
Analog
Power Digital Regulator
down Flash is OFF
Mode Memories
Total Current ~BuA
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Fig. 8. Test Board of fabricated SoC for reliability.
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