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Figure 19.43 Bi-phase data encoding.
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Figure 19.44 Data transmission formats,




" g BOISE®STATE
UK I VERSITY
Av o |1t o |1 o1t ]o |10 |1 |0
data
— -
clock
1 =_ 1 . | 1 == = =] = Pl
XOR PD |
ot = || - - L L - - - || =l |
LS
"\\ >
EO ;_ ~\ _ ~ time
10 ns Average of XOR output is VDD/2
< - > even though the loop 1s not locked.
20 ns

Figure 19.45 The problems of using clock without the divide by 2 to lock on data.



ISEDSTA

= Rt
s
Mﬁ
—-= T

I VERG.I
A 1 0o | o 1 1 o | o 1 1 o | o
data
delock
XOR PD ' I'\ i 1
ot
) i L
sl Ny,
Average of XOR output 15 VDD/2 time

even though the loop is not locked.

Figure 19.46 Problems trying to lock on a data stream that is one-half the dclock frequency.
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Figure 19.47 Detecting the edges in NRZ data.
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Figure 19.48 C lock-recovery circuit for NRZ using an edoe detector.

Note that the DPLL is in lock. when the rising edge of clock

is centered on the edge output pulse.
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Figure 19.50 (a) Possible loop filter used tn a self-correcung (Hogge) DPLL and
{b) waveforms when the loop is not in Jock and the clock leads the
center of the data.
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Figure 19.52 Self-correcting PD with charge pump output.
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