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-QPSK — 3.52Gbps/ch
- 16QAM — 7.04Gbps/ch
- 64QAM — 10.56Gbps/ch (not reported yet)
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[1] K. Okada, et al., JSSC 2011
[2] A. Musa, et al., IEICE Trans. Electron. 2013
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-20GHz PLL + 60GHz QILO!Y
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36/40MHz ref.

20GHz PLL 60GHz OILO
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+(54,55,56,57 58.32GHz
58,59,60) 59.40GHz
60.48GHz
1] K. Okad I, ISSCC 2011 61.56GHz
[]K. Okada, etal. 62.64GHz
63.72GHz
| 64.80GHz
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Area:0.90mm?
REF .
Frequency |Phase Noise Power
Ref. (FMI’:qZ) (GHz) @LMHz Features mw)
[2] 100 | 57.0-66.0 | -75dBc/Hz Direct 60GHz QPLL 78
[3] |203.2]59.6-64.0 | -92dBc/Hz |  30GHz PLL + hybrid 76
[4] 100 | 56.4-63.4 | -90dBc/Hz 60GHz AD-PLL 48
This[5] 36 |58.165.0 | -96dBC/Hz | poanr it r e miection | 72

20GHz PLL + 60GHz QILO

Sub-harmonic Injection 79

[This[6] 36/40 | 58-66 20GHz PLL + 60GHz QILO

-97dBc/Hz

Sub-harmonic Injection 33

This | 36/40 | 58.3-65.4 | -95dBC/HZ | ,ooioo1| 4 60GHZ QILo

. & F v JL6AQAME (E 4 ZE RLO
(60GHzZEBHEL THFLD)

[2] K. Scheir, et al., ISSCC 2009 [5] W. Deng, et al., JSSC 2013
[3] C. Marcu, et al., JSSC 2009  [6] K. Okada, et al., ISSCC 2014
[4] W. Wu, et al., ISSCC 2013

4. 20GHz-to-5GHz ILFD
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Locking Range | Power | Area
(GHz) (mW) | (mm?)

Area:0.002mm?

Features

[1] Direct mixing 22.6-28 (21%) 8.3 0.140

[2] | Direct mixing | 31.0-41.0 (27%) | 3.3 | 0.002

[1] A-SSCC 2007

[3] L%E:;Z‘“ 58.5-72.9 (22%) | 22 | 0.032 |[2] ISSCC 2006
[3] CICC 2012
- 0,
[4] |CML+LCILFD| 13.5-30.5 (77%) 7.3 0.33 [4] T-MTT 2011

This | Progressive | 15,513 (31%) | 39 | 0003 |[5] A. Musa, et al., A-SSCC 2011

T[ri]s pr?i:(eigsgive [6] T. Siriburanon, et al.,
[6] n?ixmq 15.2-20.4 (24%) 31 | 0.002 ESSCIRC 2013




5. 60GHz QILO
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[2] A. Musa, et al., JSSC 2011
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- -H-j -U-/jo U /7 11*E tt $ﬁ%§§ *IJ }Eﬁ [2] 100 | 57.0-66.0 15 -66 dBc/Hz | -108 dBc/Hz Direct 60GHz QPLL 78
_ 4 \JEJ %%E ‘ﬁ“ B,% [1] X.Gao, et al., ISSC 2009 3] 2032 [59.6-640| 23 | -65dBc/Hz |-112dBc/Hz | 30GHz PLL + Coupler 76
[4 100 |56.0-62.0| 0.94 -71 dBc/Hz | -109 dBc/Hz 60GHz AD-PLL 48
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SSPD > CP o L PF u (normal)| 36/40 |58.3-654| 12.0 -40 dBe/Hz | 118 dBC/Hz | 5ot bi | 4 poGHz QILO | 328
Thi Sub-harmonic Injection
(5'35) 36 58.3-65.4 | 2.1 -69 dBc/Hz | -115dBc/Hz | 20GHz SS-PLL +60GHz | 34.2
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O {K Eﬁ Phase Detector - 60GHz (normal operation) [2] K. Scheir, et al., ISSCC 2009
T:i:‘\ -40 1 s [3] C. Marcu, et al., JSSC 2009
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