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Figure 19.49 The PD (Hogge} portion of a self-corecting, clock-recovery circuit in lock,
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Figure 19.52 Self-correcting PD with charge pump output,



BOISESTATE

f
|
NRZ H—ﬁ_ Up : B bj
’ ENRZ Ine O_[ |

| Hogge PD TE -

Cjadv—ic‘!ock Dec i DO - -”—" éR

:J VCDL in Fig. 19.63 ]ﬁﬁcm} z) e'Jes..e #Q P A




)



Vma’ef or m;zI’CO A l—_

e VDD
/ Implementation of a

L

Bias circuit

(a half replica of | %

—

the delay element)

¢

| A

| I
Vo E}m.s

{

T

r voltage- controlled resistor
PC

\"2

/4 |

(7, -

Bias

A =
1
R=
B( Vibias — VM)

element lF

Figure 19.57 A differential delay element based on a voltage-controlled resistor.
The bias circuit adjusts the value of the resistors used in the delay
elements to sink the current sourced by the p-channel MOSFETSs.
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Unlabeled NMOS are 10/1
Unlabeled PMOS are 20/1

PMOS self-biased diff-amp of Fig. 18.21 without the inverter on its output.

Figure 19.58 Bias circuit for a 500 ps delay line.
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Figure 19.59 The performance of the bias circuit in Fig. 19.58.
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Figure 19.61 An eight-stage VCDL.
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