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1. Motivation 7 Frequency [Ghz 4. Proposed Dual-Step-Mixing ILFD
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Locked state of divide-by-4 operation Locked state of divide-by-6 operation

2. Principle of Operation
e Conventional Direct Mixing 5 Measurement Results

- Narrow locking range due to weak harmonic is utilized
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e Progressive Mixing
- Stronger harmonic is utilized at the primary mixer
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3. Conventional PMILFD » Much more robust over "1 Supply Voltage (V)

_ Supply Voltage (V)
supply pushing Robustness over supply pushing
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Frequency (GHz)

ISsues:
e Additional cascoded 0. Conclusions

tall transistors

: _ . Locking
Increases headroom Features Div. Locking | 00 8 Area

required Ratio | Range* (GHz) ) (mm?)

e Sensitive to supply MTT'12 | Direct mixing 21.7-24.9 13.7 . 1.7 | 0.140

pushing ISSCC’09 | Direct mixing 53.9-57.8 7.0 . 1.5 | 0.800
e Sensitive to large A-SSCC’11 | Direct mixing 141.0-144.3 2.7 0.2 | 1.160
Injection amplitude RFIC'04 | Direct mixing 10.2-11.3 11.0 . 1.6 | 0.007

RFIC'05 Direct mixing 14.6-15.4 5.0 0.4 0.300

MTT'13 Current 121.0-124.8 3.5 4.5 0.8 | 0.140

3GHz _— reused ILFD
Difference Even-

A. Musa., et. al, A-SSCC, 2011
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This harmonic- 6 28.5-32.8 13.4 3.6 3.7 0.002
enhanced

e The proposed ILFD achieves widest locking range reported for
* divide-by-6 operation
9 11 13 15 17 19 21 23 25 1.2 1.3 . .
Injection Frequency (GHz) Supply Voltage (V) e [t can su p.port the required frequency_ra_nge fqr 6OGH; wireless
Asymmetrical Lock Range Sensitivity over Supply Pushing standard in push-push or subharmonic injection architecture
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