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The PL611-01-F93TC is a small programmable PLL chip with one 27MHz output and one 60MHz output.
The input reference is a 27MHz crystal.
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The 60MHz output is synthesized from 27MHz using a PLL circuit and the noise properties of the 60MHz
output depend a lot upon the impedance of the power supply line. When the power supply impedance is
not low enough, signals in the chip can cross-talk through the power lines causing larger period jitter on
the 60MHz output. The power supply impedance can be minimized by placing a decoupling capacitor
(Cd) right next to the PL611-01-F93TC between the VDD and GND pins.

The best location for the decoupling capacitor is next to the VDD pin. In the picture below you can see an
example placement of a 0.1uF decoupling capacitor.
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The capacitor should be roughly within 2mm of the VDD pin and within 3mm of the GND pin. The value
of 0.1uF is a good compromise to deal with both the high frequency noise from the buffers and the more
low frequency noise from internal PLL signals. A combination of both 0.01pyF and 0.1pF is even better,
where the 0.01uF capacitor is closest to the chip but measurements show that a single 0.1uF capacitor is
sufficient to get the job done.

With this placement of the 0.1uF capacitor the 60MHz period jitter histogram looks like this:

File Confrol Setup Measure Analyze Utilities Help 6:22 P
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Measurements JgliSislegsl Scales

Measurement Period(1) Mean 16.67327404 ns Median 67326969 ns Hits 10.04 khits
Y Scale 12 hits/ Std Dev 9.99257 ps Mode 18_672898 ns Peak 48 hits
Y Offset 0 hits pxlg 73.5% p-p .77 ps
¥ scale 10.00 ps/ p+x2g 92.0% Min .535984 ns

¥ position 16.67123 ns p+3g 99.9% Max . 70261 ns

The period jitter is about 63ps PkPk for this case.
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When moving the decoupling capacitor only 10mm further away, the jitter histogram changes to this:
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Measurement Period(1)
Y Scale 25 hits/ 36.5780 ps Mods  16.657€ ns
Y Offset @ hits 73.9% p-p 176.7 ps
x scale 50.0 ps/ 90.3% Min 16.5634 ns
x position 16.6517 ns 108% Max 16.7401 ns

The deterministic parts of the jitter spread it out to about 177ps PkPk.

16.6660139 ns Median 16.6641722 ns Hits 10.93 khits
Peak 100 hits

Finally an experiment with the decoupling capacitor at 25mm distance from the chip:
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Measurements |5l am Sca\eS
Measurement Period(1)

16.6898589 ns Median 16.7089615 ns Hits 108.04 khits
15 hits/ 68.6927 ps Mode  1b.7184 ns Peak 59 hits
273.0 ps
in  16.5325 ns
« 16.8656 ns

Y Scale
Y 0ffset @ hits 60.2%
X scale 50.0 ps/ 96.0%
x position 16.6691 ns 100%

Now the period jitter is as bad as 273ps PkPk.
Also observe the curved shape of the waveform high level and the shape changing from one cycle to the
next. There appears to be a lot of noise on the power supply rail.
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