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EMC Design Guide for Printed Circuit Boards Frame

Digital Circuits

1. Digital clock connections (being very aggressive signals) should be the
first 'nets’ to be routed, and they should be run on a single PCB layer adjacent
to a ground plane.

2+ All clock/address/data bus connections should be as short and direct as
possible with adjacent ground guard tracks or ground plane , Avoid using wires,
stubs or ribbon cables to distribute clock signals.

-
:@Eﬂth
Clock

Micro-
L atch  [PTOCESSON

NO YES

Minimizing Digital Bus Length

3. High—speed digital signals, such as data, address, and control lines of
microprocessors, should be grouped together and located as far from the I/0
connector as possible.

4, Always route signal tracks and their associated ground returns as close
to one another as possible to minimize the area (loop) enclosed by current
flow,
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current stays
v close to
iy signal trace

a) At low frequencies current b) At high-frequencies current
follows the path of least follows the path of least
resistance inductance

Resistance and Inductance as Functions of Frequency

5. Avoid running any traces other than ground next to/under crystals or any
other inherently noisy circuits.

6. Keep oscillators and clock generating IC’s away from I/0 connectors and
close to the chips they service, to keep the loop area small.

7. Always choose the lowest clock frequency and slowest rise and fall time
for digital signals that meets system requirements.

8. All critical nets, such as clocks, data strobes, etc., should be routed
manually adjacent to ground tracks or ground plane.

9. Place crystals or resonators as close as physically possible to the device
they service, and ideally on the same side of PCB. Minimize the track length
between the oscillator and the IC.

Crystal/Oscillator placement
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10, Placing RF filters ahead of such components as diodes, transistors, or
integrated circuits may prevent the RF from being converted to a DC or low
frequency disturbance signals.

11. Using terminators for traces which length exceeds twice the signal rise
time may prevent reflections at either end of a transmission line.

12. For long busses, keep high—speed traces separated from low speed signals
by adding extra spacing between the high—speed and low—speed signals, and by
running high frequency signals next to a ground trace.

13. All differential signal lines should be routed adjacent to one another
to take full advantage of magnetic field cancellation. Place ground guard
traces on both sides of the entire length of the differential-pair signals.

14. Routing signal tracks perpendicular (90? to each other on adjacent layers
of a printed circuit board may help to minimize cross—talk.

15, Controlling the rise and fall times, the duty cycle, and the fundamental
frequency of switched signals may help to minimize harmonic generation.

16+ All unused IC inputs should be terminated to prevent unintentional random
switching and noise generation ?i.e. unterminated CMOS inputs tend to
self-bias into a linear region of operation, significantly increasing the DC
current drawn. Consult IC manufacturer for recommendations.

17. Provide good ground imaging for long traces, high speed signals.

18. Keep high—speed traces away from the edge of a PCB.
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