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Motivation Low-cost, low-complexity, and low-power RF systems
for 60-GHz Wireless Personal Area Networks (WPANS)

<Communication in 60 GHz> <Application for 802.15.3c Systems=>
» Unlicensed 7-GHz band Kiosk or PC
-2 Wide bandwidth for gigabit transmission :
= Short wavelength v.,gigabi
- High-gain and small-size antenna 'Z\’h ile
i i ) W/re/.....'.ownl 2
» High material and O, absorption €ss C;;..,..Oad :
- Line-of-sight and short-range applications anne}""_\i
Mobile devices ‘g

IEEE 802.15.3c standard for 60-GHz WPANSs '

Development of 802.15.3c mobile devices

« Compact and cheap Cheap CMOS Process

 Low power consumption
« Fast time to market

—

60-GHz ASK System



<CMOS-Compatible 60-GHz ASK Systems=>
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CMOS-Compatible Schottky-Barrier Diode (SBD) |
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% Advantages % Disadvantages
 No Rx local oscillators » Poor spectral efficiency
 Phase noise tolerance  Bad SNR performance

Less PA linearity requirement
Less ADC overhead



cathode anode cathode

/ ¢ i 0.46 ym

Co-salicide 0.32 pm

Schottky
contact

- Cross-sectional View of a SBD Cell -
Ref.: S. Sankaran et al., IEEE EDL, Vol. 26, No. 7, pp. 492-494

n-well

In the 0.18-pm CMOS technology,

« Diode capacitance: 32 fF
* Diode resistance: 20 Q
= Cut-off frequency: 250 GHz
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- Chip Photo of the mixer -
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Carrier

60-GHz ASK Transmitter

Step = Subharmonic 60-GHz » Tx Output
LFE Attenuator . Mixer PA 2 84d80
rrc —3) — X N — -
570 MH I . V = N Carrier power = RF power
.~ z I - :
622 Mb/s X 30-GHz -
\ . PA s Tx Output Signal
NRZ BBinput * P Sl
: 30-5(:';“2 El/ Variable %
‘..IIIIIIIIIIIIIIIIIIIIIIIIIIIIII-‘.\ Attenuator /'
~
BBoutput ..-IIIIIIlllllllllllllllllllllllI-IIIIIIII-II... \h_— -
4 . BB Fabricated Detector 60-GHz -
LPF : :  Amp LNA :
. . Simulatin
~ 570 MHz : G=13dB : irel hgl
| NF=5dB - wireless path loss
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60-GHz ASK Receiver

BB Output Signal
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Propagation distance is estimated
IEQp s rsprrsgeerrgea e s o e =+ 2 from signal attenuation between

Tx and Rx assuming each of
TRx antennas has 24-dBi
antenna gain.
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1E-71
i e BERof 10010 @ 1.3 m

« BER of 10® @ 2.5 m

= Satisfies IEEE 802.15.3c
N S | ¥ | usage model #5 (1-m distance)
-22 -20 -18 -16 -14 -12 at 622-Mb/s data rate

Total Receiver Input Power (dBm)

Bit Error Rate
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Publication

+» Conference

» Minsu Ko, Hyo-Soon Kang, and Woo-Young Choi, “A CMOS-Compatible
Schottky-Barrier Diode Detector for 60-GHz Amplitude-Shift Keying (ASK)
Systems”, IEEE MTT-S International Microwave Symposium, pp.1557-1560,

Atlanta, USA., 15-20 June, 2008
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