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DESIGN PROCEDURE
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To efficiently suppress the ripples we have to use a second capacitor.
Where C,=0.25C,;
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PMOS-Load 3-stage

3-stage with Interpolation
and Positive Feedback

4-stage with Interpolation
and Positive Feedback

41 MHz 980 MHz 43 MHz 1.295 GHz 42 MHz 867 MHz
! 983 MHz (1:24) 1.252GHz (1:30) 825MHz (1:20)
# '
0.4v 0.8v 0.43 0.1 0.52 0.37
14 $
IC
C 1.788 X10° 3.377 X10° 5.051 X10°
$ -41.11dB -27.1dB -20.95dB -22.96dB -20.97dB -20.84dB
a8 (77uW) (1.95mW) (8mw) (5mW) (8mW) (8.2mw)
1 = -23.9dBm -7.33dBm 3.516dBm 4.13dBm -9.916dBm -14.92dBm
(!
E -101.5dBc/Hz | -84.55dBc/Hz -110.4dBc/Hz -91.87dBc/Hz -121.1dBc/Hz -105dBc/Hz
, T HE'
. *
. ( 4MHz 54.2MHz 5.5MHz 219MHz 3.24MHz 131MHz
"SICA> %
171.50dB 174.79dB 179.59dB
+ [/ +0
_ ||$$ ' 1] & $2






Master-Slave D Flip-Flop



CML

» High Speed (10 GHz) — Differential

» Large Power and Area



TSPC

« Small Power and Area — Compatibility with CMOS
 Moderate Speed (4 GHz) — Single Ended



Divide-by-2 N

* High Modulus-to-Size Ratio
» Asynchronous (High Propagation Delay)



Divide-by-2N

» Synchronous (Low Delay) — 50% Duty Cycle

» Relatively Low Modulus-to-Size Ratio



Divide-by-N

» Synchronous (Low Delay)
* Low Modulus-to-Size Ratio — NOT 50% Duty Cycle



Divide-by-[m(2 N—r)+kr]

Can be modified to divide by 2 16 with 4 FFs only!



Divide-by-[S+NP]
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Modulus
Randomization
Noise Level
Reduction

Noise Shaping




3-bit at input 2/8 3-bit at input 5/8



3-bit at input 2/8 3-bit at input 5/8
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Dithering
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Wide dynamic gain range
Precise gain control
Good linearity

Low noise figure
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Reference Measurements

Supply Voltage

I/P Frequency Range
Gain Error

Power Consumption

Gain Range

3V

> 10 MHz
+1dB

35 mw

60 dB
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