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Channel Low Freq. Center Freq. High Freq. Nyquist BW Roll-Off
Number (GHz) (GHz) (GHz) (GHz) Factor
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A4 63.72 64.80 65.88 1.76 0.25
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Session 9.1
A 60GHz 16QAM/8PSK/QPSK/BPSK Direct-Conversion Transceiver for IEEE 802.15.3c

K. Okada, K. Matsushita, K. Bunsen, R. Murakami, A. Musa, T. Sato, H. Asada, N.
Takayama, N. Li, S. Ito, W. Chaivipas, R. Minami, and A. Matsuzawa

Abstract

This paper presents a 60GHz direct-conversion transceiver using 60GHz quadrature
oscillators. The 656nm CMOS transceiver realizes the IEEE 802.15.3c full-rate wireless
communication for every 16QAM/8PSK/QPSK/BPSK mode. The maximum data rates
with an antenna built in the package are 8Gb/s in QPSK mode and 11Gb/s in 16QAM
mode within a BER of < 103, and the transmitter and the receiver consume 186mW and
106mW, respectively.
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Modulation BPSK QPSK 8PSK 16QAM

Data rate

> 16GHz.BwW | 1-76Gb/s | 3.52Gb/s |5.28Gb/s | 7.04Gb/s
-18dB -18dB

EVM (-24dB with | (-28dB with | -17dB -17dB
DFE) DFE)

Distance

(BER < 10°?) 0.5-274cm | 0.5-270cm | 0.5-20cm | 0.5-17cm

XIEEE802.15.3¢ Hit&(Z L % 2.16GHz #rlik A2 FIV T, HASERLC LB 223 T LR 5
IZBWTRE D 7.04Gb/s(16QAM), 5.28Gb/s(8PSK), 3.52Gb/s(QPSK), 1.76Gb/s(BPSK)
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Tx RXx

CG |18.3dB CG 17.3dB (high-gain mode)
Piss |9.5dBm 4.7dB (low-gain mode)
Psa  |10.9dBm NF <6.8dB (high-gain mode)
PAE |8.8% (only for PA) IIP3 |-5dBm (only for LNA)
LO

Injection PLL 18-21GHz

Ref. spur <-58dBc @20.16GHz

Pout -2dBm @20.16GHz

Phase noise at 1MHz-offset [-108dBc/Hz @20.16GHz
Quadrature ILO 54-61GHz

Phase noise at 1MHz-offset |-95dBc/Hz @60.48GHz

60GHz Rx
2dBi antenna

60GHz Tx
2dBi antenna
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R. Suga, et al, “Cost-Effective 60-GHz Antenna-Package with End-Fire Radiation for Wireless
File-Transfer System,” IEEE Trans. on MTT, vol.58, no.12, pp.3989-3995, Dec. 2010.
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G EE/ERAS Architecture ToTT
NEC[1] 2.6Gbps/QPSK Heterodyne w/o LO AiRER
. 60GHz VCO (Tx) FAoR—K7>
AHEK[2] 4Gbps/O0K 50GHz VCO (Rx) F+
kAVRX[3] 4Gbps/BPSK Direct conversion w/o LO %,ﬁfhk_/
FoTr
Direct conversion with WoFFHHR—
=YL 4[4 4Gbps/QPSK 0 o
(4] Ps/Q 30GHz PLL and 90 hybrid FoTr
1.76Gbps/BPSK
3.52Gbps/QPSK
5.28Gbps/8PSK _ . . o s
wTX 7.04Gbps/16QAM Direct conversion with I\r—oR
within 2.16GHz-BW 60GHz quadrature oscillators | 777
>8Gbps/QPSK
>11Gbps/16QAM
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