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Voltage-Controlled Oscillator '7‘"
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¢ To tune the operating frequency Vi — A Vaet
» With a control voltage
« With ideally line ion AL T
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Tuning in Ring Oscillators
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¢ The goperating frequency :
J3/2kRC for small-s.lgnal operf;ltlon  \ T Ress Cott
 1/§r," forlarge-signal, nonlinear operation
¢ '5’65 ¢

—> Can be tuned by adjusting the R and C values
o mbining pmalog/dntal werhod .
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Tuning in Ring Oscillators | ONE deloysrage

 1/6T, for large-signal, nonlinear operation «1,, /C,V,,,. "“:l

—> Can be tuned by adjusting the R and C values
* Resistive load implemented with PMOS operating in triode region
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Resistive Load with PMOS in Triode Region

¢ Oscillation amplitude varies with operating frequency
* Assume large swing with complete switching

—> Differential swing of . 0%
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—> Adjust tail current along with operating frequency
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Adjust Tail Current with Operating Frequency (I)

¢ To maiptain constant oscillation swing
e Method #1
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4 )
Adjust Tail Current with Operating Frequency (II)

¢ To maintain constant oscillation swing
* Method #2
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Delay Adjustment through Interpolation - base

* vV

C

( Two paths with different delays
o Multiple stages or different RC time constant
( Addition of two signals
« Involtage or gurrent domain
* To change weighting of two
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A Possible Implementation of Interpolation

¢ Summation in current domain AV
¢ Weighting adjusted through tail current " 1 IR,
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Tail Current Adjustment with Constant Swing

¢ Folded structure to save voltage headroom
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