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1. Abstract

The 60GHz transciver
successefully achieves
7Gbps using 16QAM and
3.5Gbps using QPSK at a
distance of 2.7m.

3. 60GHz Local Oscillator (LO)

e The LO is composed of a 20GHz PLL and a 60GHz frequency
tripler(ILO) to achieve a low phase nosie and 9GHz frequency tuning
range[1].
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2. Background

¢ 60 GHz Communications
9 GHz unlicensed band at 60 GHz

e Several Gbps transfer rate speed
3.5 Gbps/ch (QPSK)
7 Gbps/ch (16QAM)
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Direct conversion architecture

for single chip implementation
- Small area
- Low power dissipation
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¢ LO achieves -94.2dBc/Hz@60.48GHz
¢ This phase noise enables 16QAM modulation, which is
capable for 7Gbps/ch.
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4. 60GHz TRx

5. Meas. result and Conclusion

*60GHz Low Noise Amplifier and Power Amplifier

-Low loss transmission line is used
-CMOS 65nm technology
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Comparison of LNA Comparison of PA

W e s || W | e
Tech. 90nm | 90nm | 65nm | 90nm | 65nm Tech. 65nm | 45nm | 65nm
Topology cs Cas. Diff.Cas | Cas. Cs-Cs Freq.[GHz] 60 60 61.5
Stage 3 2 3 3 4 Gain[dB] 15.8 | 13.8 20.5
BW[GHz] 5 8 7.7 14 17 P1dB[dBm] | 2.5 11 9.9
Gain[dB] 15.0 | 15.5 19.3 20.0 24 PAE[%] 3.95 6.68
NF[dB] 4.4 6.5 6.1 6.8 | 4.0-7.6 [1] W. L. Chan, et al., ISSCC 2009 (IMEC)
Powermw] | 3.9 6 35 36 30 [2] K. Raczkowski, et al., ISSCC2009 (Arizona Univ.)

[1]E. Cohen, et al., RFIC 2008. [2]S. Pellerano, et al., JSSC 2008.
[3]C. Weyers, et al., ISSCC2008. [4]Y.Natsukari, et al., VLSI Circuits
2009.

Very good NF and PAE have been achieved.
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—This transceiver can transmit every full-rate of 16QAM,
8PSK, QPSK, and BPSK for IEEE standard.

—The maximum data rates are 11Gb/s in 16QAM and
8Gb/s in QPSK mode.
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