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A x49 Frequency Multiplier Based on a Ring Oscillator and
a 7-Push Multiplier

o

.21 2

CII:H

M* . Lk
o

o CIA}-

o

b

A

Mol

Jae-Hoon Song * Byung-Sung Kim* + Sangwook Nam

7 ALE YT A b Fope
Adare Bzolt. 7} x7 F3%

Auj 7]
A 7]

119
123

o 2
Nl

2

oo 4Nl e
&
i
2

By i,
b o 1®

In this paper, a x49 frequency multiplier based on a ring oscillator and a multi-push multiplier is presented. The proposed x49
frequency multiplier consists of two x7 frequency multipliers and these multiplier is connected by injection-locking technique. Each
x7 frequency multiplier consists of a ring oscillator with 14-phase output signal and 7-push frequency multiplier requiring 14-phase
input. The proposed x49 frequency multiplier provides 2.78~2.83 GHz output signal with 56.7~57.7 MHz input signal. This operation
frequency is defined that the output power difference between the carrier and the spur is above 10 dB. The proposed chip consumes
13.93 mW.
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Fig. 1. Block diagram of the proposed 49 frequency mul-

tiplier.
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Fig. 2. Schematic of the ring oscillator.
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Fig. 3. Simulated waveforms of 14 phase outputs of the
ring oscillator.
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Fig. 4. Schematic of the 7-push frequency multiplier.
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Fig. 5. Simulated waveform of the second x7 multiplier.
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Fig. 6. Output spectrum of the proposed chip.
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Table 1. Performance of the proposed x49 multiplier.
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