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A 18 GHz Divide-by-4 Injection-Locked Frequency Divider Based
on a Ring Oscillator
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Abstract

In this work, a 18 GHz divide-by-4 injection-locked frequency divider(ILFD) based on ring osciilator has been
developed in 0.13- zm Si RFCMOS technology. The free-running oscillation frequency is from 4.98 to 5.22 GHz and
output power is about —30 dBm, consuming 33.4 mW with a 1.5 V supply voltage. At 0 dBm input power, the locking
range is 3.5 GHz(17.75~21.25 GHz) and with varactor tuning, the operating range is increased up to 5.25 GHz(16.0
~21.25 GHz). The fabricated chip size is 0.76 mmx0.57 mm including DC and RF pad.
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Fig. 2. (a) Series-injection ILFD and (b) parallel-injec-

tion ILFDP.
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Table 1. The size of employed device.

vz g My(load) 0.13 gmx2.5 pmx5
Mx({core) 0.13 £mx2.5 xmx16
FE 27 Cyar 1 pmxl pmx4

Bias-T V(4

V. (9

38 4. 18 GHz divide-by-4 ILFD 32 %
Fig. 4. 18 GHz divide-by-4 ILFD schematic.
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Fig. 5. Simulated voltage waveforms at various nodes.
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Fig. 9. Input sensitivity curves with various varactor
bias conditions.
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Table 2. Performance summary and comparison.
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