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Abstract

This paper presents a fully integrated 3 - 5 GHz IR-UWB(impulse radio ultra-wide band) RFIC for Location based
system. The receiver architecture adopts the energy detection method and for high speed sampling, the equivalent time
sampling technique using the integrated DLL(delay locked loop) and 4 bit ADC. The digitally synthesized UWB impulse
generator with low power consumption is also designed. The designed IR-UWB RFIC is implemented on 0.18 ym CMOS
technology. The receiver’s sensitivity is -85.7 dBm and the current consumption of receiver and transmitter is 32 mA and
255 mA respectively at 1.8 V supply.
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Table 1. Performance summary and comparison of
IR-UWB transceiver.
(1] [2] [3] This work
Technolo BiCMOS | CMOS CMOS CMOS
SV 1018 um | 013 pm | 0.18 pm | 0.18 pm
Operating | 3.1~10.6 A~5 Glzl3~5 GHz| 3~5 Giiz
frequency GHz
Modulation BPSK | DBPSK OOK OOK
Unwapteq 100 Mbps| 31 Mbps | 1 Mbps | 25 Mbps
band rejection
Sensitvity |0 qm | \ya N/A 15 dB
improvement
Sensitivity | . . B
@BER 10-3 80 dBm | -78 dBm | -88 dBm | -85.7 dBm
Power |Tx| N/A |07 nl/bit|03 nJ/bit| 206 PIDit
efficiency exndng
@1Mbps | Rx |53.7 n]/bit| 7 nJ/bit 4.3 n]/bit | 49.5 nJ/bit
Chip size 23 mm’ | 8 mm’ | 12 mm’ | 65 mm’
N
)
3
3
a3 12, ®M=HE RRIC &e| AR5 mm x 2.6 mm)
Fig. 12. Photograph of the fabricated RFIC chip.
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