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Input Network
The secondary function of the components in the probe input network is to

attenuate AC (mostly hum).  This is accomplished by the bypass capacitors C1-C7 which
convert the input network to a ladder-type low-pass RC filter.  In the 1 gigohm probe
R1A-R1K are 100 megohm resistors and C1-C7 are 100pF capacitors.  In the 10 gigohm
probe, R1A-R1K are 1 gigohm resistors and C1-C7 are 33pF capacitors.  Since the RC
product is smallest in the 1 gigohm probe, its attenuation of AC will  be less.

AC Attenuation Tests of the 1 Gigohm Probe
An audio sinewave oscillator was connected to the probe input, and AC attenuation

was measured.
Probe Input Probe Output Attenuation Test Condition

Grounded 3 mVpp n/a Probe shielded

Power off 800 uVpp n/a Oscilloscope limit

10Hz 17 Vpp 1 Vpp 17x

20Hz 19.8 Vpp 134 mVpp 147x

30Hz 20.2 Vpp 23.6 mVpp 856x

40Hz 20.2 Vpp 3.20 mVpp 6,312x If baseline data is
used, attenuation is
greater

40Hz 0.0 Vpp 2.88 mVpp Zero signal baseline

60Hz 20.6 Vpp 4  mVpp ?

60Hz 0.0 Vpp 4 mVpp Zero signal baseline

Shielding
The probe needs good shielding.  For the tests above, the probe was held in the

hand, while the operator was grounded to the panel of the probe console.
For a test, the probe tip was grounded and 2.80 mVpp hum was measured.
For another test, the probe tip was allowed to float and 3.20 mVpp hum resulted.
For a test, the probe was left floating, and held in the hand of the operator, with

the operator grounded to the probe system ground (the multimeter ground).  In this case
hum and noise measured 960 uVpp.

How to Proceed
Design of the existing probe case does not include shielding.  Shielding tests above

show that the best shield connection is to the probe system ground, which is the ground
in the probe PC board.  

An add-on shield tube made of aluminum foil proved highly effective when
grounded to the probe ground.

A foil shield 3/4” wide wrapped around the probe in the area of U1 also proved
very effective when grounded to the probe ground.  This indicates that the guard rings on
the probe board might need to be bypassed to probe ground.


