
User's Guide for the High Impedance Voltage Probe System
tomschumelectronics.com December 5, 2016 by Tom Schum

Probe case connects to circuit ground.  Do not use the probe system in high
voltage circuits or where the circuit ground is at a dangerous voltage, AC or DC.

First, install batteries in the console:
1. Remove one screw from each corner of the console front panel.
2. Invert the console box and the electronics can be pulled out from the case.
3. Install 8 pcs AA alkaline battery, following polarity markings in each slot.
4. Put the console electronics back in the box (tight fit).  Install 4 screws but

don't tighten them right away.  Using your fingers, press the front panel into
the box to compress the sponges against the batteries, then tighten the
screws.

5. Use your multimeter to read V+ and V-.  Verify polarity and voltage of each.

Note: Do not use lithium AA cells. Their terminal voltage is about 1.85V, too high for the
probe.  Using AA lithium cells can damage the probe by causing protection components Z1 and Z2
to overheat and short out.  Shorted protection components are not covered under warranty.

Second, plug in the probe:
1. Be sure console power switch is OFF.
2. Probe connector pins are fragile, so a gentle touch is needed.  Also, the

locking ring on the probe connector will interfere with mating, so rotate it a
little bit while mating to get it to fit together with the console connector.

3. When done, rotate the locking ring to hold the connector securely.
4. Switch on the console power switch: 2 blue pilot lights will appear.

Third, calibrate the probe to your multimeter:
1. Set your multimeter to measure DC voltage and plug it into the console.

You can use the BNC, banana jacks or tip jacks.  Test leads should plug
directly into the tip jacks without any trouble, or you can use banana cables
to your multimeter.  Multimeter should have at least 1 megohm input
impedance, although 10 megohms (industry standard) is preferred.  Best
operation of the multimeter display might be had if you lock the range to
the 0-10V scale.  Consult multimeter manual.  Skip to step 5 below.

2. With probe tip not connected to anything, read the voltage.  If it is not zero,
look for a variation around zero.  It is normal to see +/-2mV variation, but
the center of this should be zero.  If using the probe in a location without a
grounded antistatic mat (ESD mat) or without an ESD wrist strap, it might
take many seconds for the probe to settle to the zero point. Write down this
zero voltage if it is not 0.000V.  Multimeter autoranging can give you some
difficulties here as the multimeter switches in and out of the millivolt range.

3. Touch the probe tip to ground (any of the multimeter ground jacks on the
console would be ideal).  Read the voltage.  If it is not the same as the
voltage you wrote down in step 2, adjust Vza until it is the same.

4. Remove the probe tip from ground so it is not connected to anything.  Read
the voltage.  If it is not zero, adjust Vzb until it is zero.

5. Flip the CAL switch and read the voltage.  This is the voltage from the third
(of four) batteries in your positive power supply.  Write down this voltage or
flip CAL switch to keep it in mind.  As the batteries age, this voltage will



change, of course.
6. Release the CAL switch, and touch the probe tip to the Vref jack on the

console.  Adjust the SPAN pot so that the reading matches the voltage you
saw in step 5.  With a little care, you can match these readings to within 1
millivolt.  Don't expect higher accuracy than this, however.

7. Flip the CAL switch to verify the voltages match, then release the CAL switch
and remove the probe tip from Vref.  Reading should settle slowly to zero.
If zero is not reached, do steps 2, 3, and 4.  Slight compromises in these
adjustments may be necessary to get as close as possible to the ideal.

8. Done!
9. It is good practice to read Vref and zero volts every day, and re-calibrate if

necessary.  As batteries age, you might need to re-calibrate occasionally.  It
will become very easy and quick to calibrate if you check it frequently.

Note:  The probes generally calibrate to zero without the assistance of the Vza and Vzb
adjustments.  Turn them off if they are not needed.

Handy Hints
To determine the maximum useful voltage you can measure, touch the probe tip to

the V+ or V- test jacks on the console.  Always, regardless of the condition of the
batteries, the voltages on these test jacks will be beyond the range of the probe, but the
voltage indicated when you do this is the maximum voltage you can reliably measure.
For example if the voltage on V+ is +6.35V and the probe tells you it is +5.63V, this
shows that the maximum voltage you can reliably measure is +5.63V.

To measure the actual battery voltage, use your multimeter.  If the voltage on V+
is +6.35V your multimeter will indicate this correctly.  The voltages on V+ and V- are
always beyond the limits of the probe range, but your multimeter does not have these
limits.  Console text indicates maximum and minimum limits for the battery voltage.  Be
sure to replace all the batteries if either voltage is less than the minimum indicated
(4.25V). 

The case is clear plastic so you can easily check to be sure the batteries are not
leaking.  This way, you can prevent or at least stop any leakage damage very soon, by
removing the batteries.  Replace all batteries at the same time with all new ones.  If you
mix and match batteries of varying types and ages, the supply voltage to the probe will
not be symmetrical (that is, V+ will not equal V-) and the probe zero point might not be
correct.  Also, as the batteries age, the probe zero point might drift a little.

Minimizing distortions and interference from your lab environment:  Use a
grounded wrist strap while using this probe.  This drains electric fields from your body so
they do not corrupt the measurements you are trying to make.  Another very useful
shielding technique is to use a grounded ESD pad on your workbench, also to drain away
and partially shield your work from electric fields.  These fields are everywhere, mostly
radiating from lights and wiring in the near vicinity.  To get a very good idea of the
shielding effects or the need for them, you can view the probe system output on an
oscilloscope.  Properly set up, a good lab environment should be giving you 10mVpp or
less AC hum with the probe lying on the bench, or with you holding the probe, or both.
The probe alone has less than 2mVpp intrinsic noise, so any more than this will be picked
up from your lab environment.  A BNC jack is provided so it will be easy to connect an
oscilloscope.  Set oscilloscope input impedance to 1 megohm or higher.  Some



oscilloscopes will have a selection for termination impedance, and you need to avoid low
impedances such as 50 ohms or 75 ohms or even 1000 ohms, as this will severely distort
the measurements you are making with the probe.

Getting Back to Ground Zero if your Console is Tampered With
The console contains no active electronic components.  Returning it to operating

range should be easy.  Turn console power OFF, unplug your multimeter, unplug the
probe cable, and do the following:

1. See bottom of page for front panel pinout of the probe connector.  Use your
multimeter to measure the resistance between probe connector pin 2 and
ground (multimeter ground lead should go to ground at a banana or tip jack
on the console).  This resistance should be 9,950 to 10,050 ohms.  If it
isn't, adjust the CAL pot inside the console until you read 10,000 ohms.

2. Use your multimeter to read V+ and V- (multimeter ground lead should go
to ground at a banana or tip jack on the console, as usual).   If polarities are
wrong, or voltages are out of normal range, or if the two voltages are more
than 10% different from each other, replace all the batteries with new AA
alkaline cells.  Then re-read V+ and V- to verify that polarities and voltages
are OK.

3. Use your multimeter to read Vref.  It should read ¾ the voltage of V+.
4. Turn ON console power.  Two blue pilot lights should be lit now.
5. Read the voltage on probe connector pin 5, and adjust Vza so the reading is

zero volts (within 10mV).
6. Read the voltage on probe connector pin 6, and adjust Vzb so the reading is

zero volts (within 10mV).
7. Probe connector pin 3 should carry V+ and pin 4 should carry V-.
8. Turn OFF console power and plug in the probe.  Calibrate the probe to your

multimeter (see calibration instructions above, on the first page).
9. If a screw or two (to hold electronics into the case) is missing, replace with

metric M3x8 rounded head phillips stainless steel screw, McMaster-Carr
92000A118.


