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The objective of this group project is to
leverage the specialty of members in the research
team, including RF circuit design, analog circuit
design, digital communication circuit design, and
built-in self test wireless communication system
integration, in the design and implementation of
an  ultralow-power short-range  wireless
communication system based on the
direct-sequence  spread-spectrum (DSSS)

technology. In the process severa integrated
circuits that perform specific functions in the
system will be designed, fabricated, and tested,
then the built-in self test capability will also be
integrated. The transceiver for such a DSSS
system will be integrated and tested functionaly.
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Unit This Work
Frequency GHz 5
Poc mw 0.9
Supply Voltage \Y 0.6
Power Gain dB 9.2
Noise Figure dB 4.5
Return Loss dB >10

2. Down-conversion mixer

AT

Convergent Gain (dB)

4
3
2
1
O T T T
-6 -3 0 3
LO Power (dBm)
2
*® =
Unit This Work
RF/LO Freq. GHz 5.2-5.1
Poe mw 0.792
Supply Voltage \% 0.6
Conversion Gain dB 3

3. Voltage-controlled oscillator
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Center 5.808 GHz

Span 18 MHz

Res BW 1600 kHz VEH 19@ kHz Sweep 4 ms (481 pts)
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Unit This Work
Poe mw 0.696
Supply Voltage \% 0.6
Frequency Range GHz 5.6-6.1
Tuning Range % 8.9
Phase Noise dBc/Hz -97 @ 1MHz

4. RF transmitter

5. RF receiver
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Technol ogy 0.18-um CMOS
Chip Area 1.00x1.00 mm2
Voltage Supply 18V
Output Freguency 4.6~5.3 GHz
Power Dissipation 20 mw
Phase Noise -100 dBc/Hz @ 1 MHz
Spur -32dBc
Settling Time 10 us @ 0.8V jump
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Technology 0.18-um CMOS
Chip Area 1.02x0.58 mm2
Voltage Supply 1.8V
Power Dissipation 0.5 mwW
PN code length 8 (m-sequence)

Chip rate 16 Mchip/s

Symbol rate 0.5M sym/s
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Technology 0.18-um CMOS
Supply voltage 1.8V
Resolution 5 hits
Clock rate 2MS/s
SNDR 30.5dB @ fin=1 MHz
DNL/INL <0.5LSB
Input Range 0.64V,,
Power dissipation 1.52 mw
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Supply voltage 18V

Power consumption 3.1mw
@16MHz

DSSS PN code length 32

Chip rate 16 Mchip/s

Symbol rate 0.5M sym/s

Modulation QPSK / 16QAM

Channel bit rate 1~2Mbps

Core area 629,238.456 mm®

Gate count 63055
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