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3~5 GHz 399 HAE Single-Ended IR-UWB CMOS $417]

A Low Power Single-End IR-UWB CMOS Receiver
for 3~5 GHz Band Application
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Abstract

A fully integrated single ended IR-UWB receiver is implemented using 0.18 xm CMOS technology. The UWB
recetver adopts the non-coherent architecture, which simplifies the RF architecture and reduces power consumption. The
receiver consists of single-ended 2-stage LNAs, S2D, envelope detector, VGA, and comparator. The measured results
show that sensitivity is —80.8 dBm at 1 Mbps and BER of 10 . The receiver uses no external balun and the chip
size is only 1.8x0.9 mm. The consumed current is very low with 13 mA at 1.8 V supply and the energy per bit
performance is 23.4 nJ/bit.
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Fig. 4. Schematic of envelop detector.
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Fig. 5. Schematic of VGA core.
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Table 1. The summary of the measured results of UWB
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Parameter Measured results
Technology 0.18 gm CMOS
BW 3.1~5.1 GHz
Modulation 00K
Data rate 1 Mbps
Front-end gain 28 dB
Front-end NF <34 dB
Sensitivity @ BER 107 -80.88 dBm
VGA gain(Max) 16 dB
VGA gain range 36 dB
Output pulse width 80 ns
Rx power consumption 1.3V @ 13 mA
Energy/bit 23.4 nJ/bit
Die size 1.8 mmx0.9 mm

Mbps &

UeRd 1otk VGAS 71 o5 EAHE -0~
16 dBL.Z 36 dBS] 7HH °]5 A
o 19 102
digital &85

HHAE Heri

digital 25| A7FHE comparator
=43 a2tk IR-UWB FA71&
EA7)9ke] A EXN A¥S 53 data rate©] |
o sensitivity”} BER©] 107°¢] Z7 3}l A
-80.8 dBmolt}. H3 AF ARE Aol 1.8 VY
o 13 mAo|®, 234 nibitd] A5E ZeTh E 1L
B =R AAE RUWB 41719 tigt 34 2

29 AL 10 mvelth I8 9% VGAS Veont $g A3 Zom, 328 HZ HEE FA71

€ 06~12 VA 7HE A¢ 7H o5 B4 e A5s Hlad Zlo

B2 AL Ixg FA79 45 Hla

Table 2. Performance compatison.
Ref. Technology Modulation Sensitivity Data rate Power nJ/bit
(71 N/A 00K -100 dBM 5 kbps 40 mW 80
[8] 0.13 xm CMOS MB-OFDM -71 dBM 480 Mbps 330 mW 0.68
[9] 0.18 £m CMOS 00K, AM -80 dBM 500 kbps 2.8 mW 5.5
[10] 0.18 xm CMOS 00K -65 dBM 1 Mbps 2.6 mW 2.6
[11] 0.18 xm CMOS PPM N/A 20 Mbps 29 mW 1.44
[12] 90 nm CMOS PPM -95 dBM 0~16.7 Mbps 35.8 mW 25

This work 0.18 xm CMOS 00K —80.88 dBM 1 Mbps 234 mW 234
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