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GROUNDING CONSIDERATIONS

» Signal Reference Considerations

« Power Current Paths

o System Structure Ground Considerations
» Safety Concerns

e Testing Configuration Concerns

» High Frequency Specific Problems

* Differential & Common Mode Currents

 Low level Signal Concerns
e Ground as a Shield
e Cable Shielding
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Definitions
« GROUND

— Usually the structure of a system, the fundamental electrical reference
point for all subsystems and equipment contained therein. May or may not
be intentionally current carrying. Used for purposes of safety, EMI and
radiation shielding, and overall EMC considerations. Usually common
with structure of boxes and equipment.

« RETURN

— The path by which currents in the power and/or signal systems returns to
the source of that power or signal. Often referred to as power return,
signal return, primary power return, secondary power return.

* Primary power return is the return for power currents from the system main

power distribution system (and power returns for items not galvanically
isolated from it.)

» Secondary power return is the return for power currents in circuits
galvanically isolated from the main power distribution system, usually on the
“secondaries” or outputs of power supplies. Often common with the signal
return system, since secondary power usually feeds the IC’s, which have
common signal and power return pins.
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Definitions

* REFERENCE

— The 0 volt reference for any signal. That is, if a signal line is at O volts, it
is at O volts relative to its reference point or line. Note references can be
DC, AC or both. CAUTION!!: References at signal sources and signal
receiving loads may not be at 0 volts with respect to each other, see
COMMON MODE voltage and voltage offset, below. Reference is
usually common with the secondary power return and signal return.

e SINGLE POINT GROUND

— A condition wherein a power or signal return makes contact with the
system ground at only one point. Useful for controlling current paths in
primary (main) power distribution. Only valid at low frequencies (less
than 10 KHz or so).

e MULTI-POINT GROUND

— A condition wherein a power or signal return makes contact with the
system ground at more than one point, sometimes at some distance apart.
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Definitions

* GALVANIC ISOLATION

— A condition in which two circuits or wires within circuits are not
connected together. That is, would measure some very high resistance
(e.g., 1 Megohm) on a DC ohmmeter, if the ohmmeter was placed
between the two points. Can be achieved by two circuits having no
common elements (two completely unrelated circuits), or by transformer
or optical isolation. (Also by capacitive isolation if capacitors are placed
in both signal line and return.) Applicable basically at DC only.

» GALVANIC COMPATIBILITY

— A condition where the materials forming two conductors can be placed in
intimate physical and electrical contact, in the presence of atmospheric
moisture, without corrosion of one or both materials taking place. (Two
incompatible materials can be made compatible by interposing a plating,
shim, etc. of a third material between them, the third material being
compatible with each of the two other materials.)
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Definitions
 SINGLE-ENDED

— A signal transmission method in which the references for both signal
source and signal receiver are electrically connected together, desirably
with both references being a 0 volts with respect to each other. Often

- characterized by a signal representing one line on a schematic, whose
reference on each end is the signal return and/or secondary power return
for the source and signal receiver. Voltage offsets between the references
can affect single-ended signals.

 DIFFERENTIAL

— A Signal transmission method having the total signal as two

- complementary voltage wires (one goes positive with respect to the
reference, while the other is simultaneously going negative the same
amount) with respect to the source and receiving end references .
Differential signals are “balanced”, (e.g., one line at +1 volt, while the
other is at —1 volt). Or they can be “offset”, (e.g., one line at +3 volts
while the other is at +1 volt with a + 2 volt reference offset). The signal
receiver ignores the offset and voltages between the source and receiver
references, considering only the voltage difference between the two
differential lines. CAUTION!!: A reference (return) wire must be sent
between the source and receiver. It will normally not work with a true
open circuit between the source and receiver references.
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