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[5 7] ABSTRACT 
Apparatus for on-site testing of wrist straps or shoe 
straps of the type used to prevent the buildup of electro 
static charges on the body and clothing of a worker 
engaged in handling charge-sensitive electronic de 
vices. The worker wearing a grounding strap connects 
the grounding strap to a terminal on the tester and 
touches a touch pad on the apparatus. The tester incor 
porates the resistance of the grounding strap and the 
worker wearing the strap into a voltage divider. If the 
incorporated resistance is within acceptable limits, an 
indicating lamp is lighted to show that the grounding 
strap is working properly. An indicating signal may also 
be coupled to a computer for automatic recordkeeping. 

8 Claims, 2 Drawing Figures 

A statutory invention registration is not a patent. It has 
the defensive attributes of a patent but does not have the 
enforceable attributes of a patent. No article or advertise 
ment or the like may use the term patent, or any term 
suggestive of a patent, when referring to a statutory in 
vention registration. For more speci?c information on the 
rights associated with a statutory invention registration 
see 35 U.S.C. 157. ' 
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PERSONNEL GROUNDING SYSTEM TESTER 

BACKGROUND OF THE INVENTION 

This invention relates in general to electrical testing 
apparatus and, in particular, to apparatus for testing 
personnel grounding systems which are used in the 
manufacture and handling of static-sensitive electronic 
devices. 
Many advanced electronic devices may be damaged 

by electrostatic discharge of triboelectric charges on 
personnel engaged in manufacturing and handling the 
devices. An electrostatic discharge of 100-150 volts 
may be suf?cient to cause dielectric breakdown in a 
chargesensitive device such as a complementary metal 
oxide-semiconductor (CMOS) integrated circuit. These 
devices may be exposed to electrostatic charges of sev 
eral thousand volts which can be generated by the 
movement of personnel handling the devices. 

Consequently, workers involved in the manufacture 
or assembling- of chargesensitive devices may be re 
quired to wear grounding circuits to prevent the 
buildup of the electrostatic charges on their bodies and 
clothing. Typically the worker will wear a strap at 
tached to his wrist which will electrically connect his 
body to a grounding terminal through a large resis 
tance, for example one megohm resistance. This wrist 
strap discharges the electrostatic buildup before it 
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reaches potentially damaging levels. The resistor is a 1 
safety feature isolating the worker from ground in case 
he comes in contact with high voltage. Shoe/ ankle 
straps are also used to discharge static electric charges 
through conductive floor plates. J 

Because the wires of the grounding straps undergo a 
great amount of movement, they are prone to failure 
and must be checked periodically to verify that they are 
operating properly. Typically, they are sent to a testing 
area where their operation is certi?ed. This, of course, 
involves a great deal of time and expense. In the past, 
with a certi?cation period of three months, a failure rate 
of 10-20 percent has been found in this type of equip 
ment. It is apparent that charge-sensitive devices may 
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be damaged through use of these defective grounding ' 
straps and that frequent certi?cation on a weekly or 
even daily basis is advisable. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
provide for frequent testing of the personnel grounding 
systems. _ 

Another object is to provide apparatus for testing 
personnel grounding systems which is simple to use and 
provides a GO/NO GO answer to the operability of the 
grounding system. 
Another object is to provide apparatus for testing 

personnel grounding systems which allows frequent 
on~site testing. 
These and other objects are provided by an on-site 

testing device in which a worker wearing a grounding 
strap simply places the connector of the grounding 
strap in a jack on the front panel of the testing device 
and touches a touchpad on the front panel with his 
?nger. The testing device incorporates the resistance of 
the grounding strap and the person wearing the ground~ 
ing strap into a resistive voltage divider network. If the 
incorporated resistance is within acceptable limits, an 
indicating lamp is lighted to show the operator that the 
grounding system is working properly. An indicating 
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2 
signal may also be coupled to a computer input for 
automatic recordkeeping. 
Other advantages and features of the present inven 

tion will become apparent as the same becomes better 
understood from the following description in conjunc 
tion with the accompanying drawings wherein: 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a personnel grounding 
system tester showing the face panel and foot plate; and 
FIG. 2 is a schematic diagram illustrating the details 

of the circuitry embodying the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the drawings, the personnel 
grounding system tester may be housed in a portable 
unit as illustrated in FIG. 1. The test unit has a face 
panel 10 having a indicator light 12 for indicating to an 
operator that primary power and logic power for the 
instrument’s curcuitry is activated. A second indicator 
light 14 is provided to indicate when the tested resis 
tance of the system is within speci?ed limits. A connec 
tor 16 (such as a banana jack) is provided to connect the 
grounding connector from a grounding device such as a 
wrist strap to the test unit. A footplate 17 may also be 
provided for electrically coupling a shoe strap ground 
ing device to the test unit. A touchpad 18 is provided so 
that an operator wearing the wrist strap or foot strap 
may simply touch the pad 18 complete a circuit between 
the connector 16 and the touch pad 18 through the body 
of the operator. If the resistance of this circuit (the 
grounding strap, the connection of the grounding strap 
to the operator, and the operator) is within acceptable 
limits, the indicator light 14 will be lighted indicating 
that the grounding device has passed the certi?cation 
test. 

The preferred embodiment is implemented with com 
plementary metaloxide semiconductor (CMOS) cir 
cuitry as shown in FIG. 2. Primary power (120 vAC) is 
coupled to a 12 vDC power supply (not shown) which 
provides the supply voltage for the integrated circuits. 
A pair of two input NOR gates 20 and 22, which have 
their two inputs coupled together so that they function 
as inverters, are coupled to a voltage divider network. 
The voltage divider network includes a ?rst variable 
resistor R1 coupled between the positive terminal of the 
DC supply and the input to NOR gate 20 and a second 
variable resistor R2 coupled between the input to NOR 
gate 20 and the input to NOR gate 22. The input to 
NOR gate 22 is further coupled to the touch pad 18. 
The banana jack connector 16 is coupled to the negative 
terminal of the DC supply. The footplate 17 is coupled 
to the negative terminal of the DC supply through a 
resistance 24 (47K in this embodiment). The output of 
NOR gate 22, inverted by a third twoinput NOR gate 
26, and the output NOR gate 20, are coupled to the two 
inputs of a fourth two-input NOR gate 28. 
The DC power supply is also coupled across a light 

emitting diode 32 to provide an indication when the DC 
supply is energized. A resistor 34 and capacitor 36 func 
tioning as an AC ?lter are coupled in parallel between 
the input to NOR gate 20 and the negative terminal of 
the DC supply. 

In the preferred embodiment, the output of NOR gate 
28 is coupled to provide a light emitting diode indica 
tion of the GO/NO GO status and also to provide a 
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computer input of the status. In this embodiment, the 
output of NOR gate 28 is coupled through inverters 38 
and 40. The output of inverter 40 is coupled to a transis 
tor 42 to drive a light-emitting diode 44. The output of 
inverter 40 is also differentiated to form a pulse suitable 5 
for input to a computer, and then coupled through 
inverters 46, 48, 49 and 50 to provide increased current 
for input to a computer for automatic monitoring and 
recordkeeping of the certi?cation test. 
Turning now to the operation of the circuit of FIG. 2, 

the ?rst criteria for the values of R1 and R2 is that their 
combined resistance will determine the maximum cur 
rent ?owing through the voltage divider and thus maxi 
mum current ?owing through the body of the operator 
when the operator is in the circuit between touchpad 18 
and jack 16. Thus R1 and R2 are chosen in order to limit 
the maximum current to a safe value such as 1-2 namp. 
A combined value of R1 and R2 of 10 megaohms or 
greater is suitable with 12 vDC supply. The values of 
R1 and R2 are also selected to provide a “pass” win 
dow; that is, a minimum value and maximum value of 
measured resistance RM (shown in phantom) between 
touchpad 18 and jack 16 which will generate a pass 
signal (i.e. light LED 44). The value of R1 plus R2 
controls the maximum pass value and the ratio of R1 to 
R2 plus RM controls the minimum pass value. The sup 
ply voltage of 10-15 v DC was selected to help break 
down skin resistance. In an operative embodiment R1 
was set between 3.3 megohm and 8.3 megohm and R2 
was a variable resistor having a 2-7 megohm range. An 
acceptable value for RM was between approximately 0.5 
megohm and I0 megohms. 
The testing device is calibrated to provide a minimum 

pass resistance by placing a calibration resistance, RC, 
of the desired minimum value between touchpad 18 and 
jack 16. The resistance R2 is then adjusted until the pass 
indicator light 30 goes off. Accordingly, resistances of 
the calibration value or less will not generate a pass 
signal. A similar procedure can be followed to select a 
maximum acceptable value for RM. It should be noted 
that R1 must be greater than R2 and that the calibration 
is advisable because the switching voltages of NOR 
gates 20 and 22 may vary from device to device. 

In operation, the resistances R1 and R2 of the voltage 
divider provides input to the NOR gates 20 and 22 as 
shown in Table II where RM is resistance between the 
touchpad 18 and jack 16. 

Input To Input To 
RM Gate 20 Gate 22 Pass/Fail 

Acceptable High Low Pass 
R 5 maximum High High Fail 
R é minimum Low Low Fail 

If the resistance RM is acceptable, the inputs to gate 
20 will be high and gate 22 will be low which will 
produce a high signal at the output of gate 28. If the 
resistance RM is greater than the maximum, both the 
inputs to gate 20 and gate 22 will be high which will 
produce a low signal at the output of gate 28. If the 
resistances RM is less than the minimum, the input to 
gates 20 and 22 will both be low which will produce a 
low at the output of gate 28. 

Obviously many modi?cations and variations of the 
present invention are possible in the light of the above 
teachings. It is therefore to be understood that within 
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4 
the scope of the appended claims the invention may be 
practiced otherwise than as speci?cally described. 
What is claimed is: 
1. Apparatus for testing a personnel grounding sys 

tem of the type used to prevent the buildup of electro 
static charges on the body and clothing of a worker 
engaged in the handling of charge-sensitive electronic 
devices, said personnel grounding system including ?rst 
connector means electrically coupled to the body of 
said worker and means for coupling said ?rst connector 
means through a safety resistance to a grounding con 
nector means, said grounding connector means being 
adapted to connected to a grounding terminal which is 
coupled to earth ground, said apparatus determining 
whether the resistance of said personnel grounding 
system, measured from said ?rst connector means 
through the body of said workerto said grounding 
connector means, is between two preselected values 
and providing an indicating signal when the resistance 
of said personnel grounding system is between said two 
preselected values, said apparatus comprising: 

(a) a voltage source having a ?rst polarity and a sec 
ond polarity; 

(b) a test connector for receiving said grounding 
connector means, said ?rst polarity of said voltage 
source being connected to said test connector; 

(0) a ?rst resistance, said ?rst resistance being cou 
pled to the second polarity of said voltage source; 

((1) a conductive pad disposed so that it may be 
touched by said worker while being electrically 
coupled to said ?rst connector means; 

(e) a second resistance coupled between said ?rst 
resistance and said conductive pad, said second 
resistance being less than the ?rst resistance; 

(t) ?rst voltage sensing means coupled between said 
?rst and second resistances for providing a high 
output when a voltage at its input is above a se 
lected voltage and low output when a voltage at its 
input is below said selected voltage; 

(g) second voltage sensing means coupled between 
said second resistance and said conductive pad for 
providing a high output when a voltage at its input 
is above a selected voltage and a low output when 
a voltage at its input is below a selected voltage; 

(h) means for providing an indicating signal when 
said ?rst voltage sensing means provides a high 
output signal and said second voltage sensing 
means provides a low output signal; and 

(i) the values of said ?rst and second resistances being 
selected to provide a voltage at the input of said 
?rst voltage sensing means which is above said 
selected voltage and a voltage at the input of said 
second voltage sensing means which is below said 
selected voltage when the value of a resistance 
measured between said test connector and said 
conductive pad is between said two preselected 
values. 

2. Apparatus as recited in claim 1 wherein said ?rst 
voltage sensing means is a ?rst NOR gate operating as 
an inverter and said second voltage sensing means is a 
second NOR gate operating as inverter. 

3. Apparatus as recited in claim 2 wherein said means 
for providing an indicating signal includes a light emit 
ting diode. 

4. Apparatus as recited in claim 3 wherein said means 
for providing an indicating signal includes: 
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(a) an inverter coupled to receive the output signal 
from said second NOR gate and providing an in 
verted signal; 

(b) a two-input NOR gate having a ?rst input coupled 
to the output of said ?rst NOR gate and having a 
second input coupled to the inverted signal from 
the inverter, said two-input NOR gate having an 
output coupled to drive said light emitting diode. 

5. Apparatus as recited in claim 4 wherein the output 
of said two-input NOR gate is further coupled to form 
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6 
a pulse for input to a computer for automatic monitor 
ing and recordkeeping. ' 

6. Apparatus as recited in claim 5 further including a 
foot plate electrically coupled to said test connector. 

7. Apparatus as recited in claim 1 wherein said ?rst 
resistance and said second resistances are variable resis 
tances. ' 

8. Apparatus as recited in claim 4 wherein said ?rst 
resistance and said second resistances are variable resis 
tances. 
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