USER GUIDE TB-9013

724 Workstation Monitor
Installation, Operation and Maintenance

Made in the
United States of America

The following accessories are available for the 724
Workstation Monitor:

Figure 1. SCS 724 Workstation Monitor

Description

The SCS 724 Workstation Monitor continuously
monitors the path-to-ground integrity of two operators
and one conductive or dissipative worksurface. It has
been designed and tested for use with SCS Dual-Wire
Wrist Straps and Worksurface Mats. If the equipment is
used in a manner not specified in these instructions, the
protection provided by the equipment may be impaired.
Use in any other application has not been evaluated by
SCS and may lead to an unsafe condition.
The SCS 724 Workstation Monitor meets
the requirements of ANSI/ESD S20.20 and
recommendations of ESD Handbook ESD TR20.20
which includes “if the products that are being produced
are of such value that knowledge of a continuous,
reliable ground is needed, and then continuous
monitoring should be considered or even required”.
The 724 Workstation Monitor is available in three
models:
Item

Description

724

724 Workstation Monitor, North America
Power Adapter

724MO

724 Workstation Monitor, No Power
Adapter

Item

Description

770065

Verification Tester

724P

Power Adapter, 120VAC Input, 25VDC
Output, North America Plug

724-PSEU Power Adapter, 100-240VAC Input,
24VDC Output, UK & Euro Plugs
732

Dual Operator Remote

733

Operator Remote

770037

Replacement Terminal Block, Pack of 5

770735

Replacement Nylon Plug for 733
Operator Remote, Pack of 20

3057

Standby Jack

2389

Mat Interconnect Cord, 10'

2380D

Mat Monitor Cord, with Diode, 6'

Packaging

724 Workstation Monitor, North America
1 724 Workstation Monitor
1 732 Dual Operator Remote
1 Dual Operator Remote Cable
1 Power Adapter, North America
1 Monitor Ground Cord
1 2380D Mat Monitor Cord
1 Two-Wire Terminal Block
2 Long Mounting Screws
2 Short Mounting Screws
2 Cable Tie Mounts
2 Zip Ties
1 Certificate of Calibration

Figure 2. SCS 724 Workstation Monitor packaging contents
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724MO Workstation Monitor, No Power Adapter
1 724 Workstation Monitor
1 732 Dual Operator Remote
1 Dual Operator Remote Cable
1 Monitor Ground Cord
1 2380D Mat Monitor Cord
1 Two-Wire Terminal Block
2 Long Mounting Screws
2 Short Mounting Screws
2 Cable Tie Mounts
2 Zip Ties
1 Certificate of Calibration

Features and Components

724K-WM11 Workstation Monitor Kit
1 724 Workstation Monitor
1 732 Dual Operator Remote
1 Dual Operator Remote Cable
1 Power Adapter, North America
1 Monitor Ground Cord
1 2380D Mat Monitor Cord
1 Two-Wire Terminal Block
2 Long Mounting Screws
2 Short Mounting Screws
2 Cable Tie Mounts
2 Zip Ties
1 2368 Elastic Dual-Wire Wristband
1 2360 Dual-Wire Wrist Cord
1 8811 Worksurface Mat Kit
1 Certificate of Calibration

Figure 3. SCS 724 Workstation Monitor features and
components

Theory of Operation

The SCS 724 Workstation Monitor is designed to
monitor the operation of the wrist strap grounding
systems of two operators. To accomplish this, it uses
a DC current source to measure a loop electrical
resistance. The system uses a special wristband and
wrist cord that contain two independent elements.
The 724 Workstation Monitor employs two selectable
test voltages (9 and 16 volts) and resistance limits
(10 Megohms and 35 Megohms). It also monitors the
grounding of one worksurface mat. The Workstation
Monitor contains a current-limiting resistor. Resistance is
monitored as the test voltage passes through one side
of the wristband, through the skin of the wearer under
the band, through the second side of the wristband,
through the second conductor of the wrist cord that
contains a current-limiting resistor, and finally back to
the monitor.

A

B
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A. Operator Remote Jack #1: Connect the dual-wire
wrist cord of operator #1 here to monitor their
connection to ground.
B. Operator Remote Jack #2: Connect the dual-wire
wrist cord of operator #2 here to monitor their
connection to ground.
C. Operator #1 Pass LED: Illuminates green when
operator #1 is properly grounded.
D. Operator #2 Pass LED: Illuminates green when
operator #2 is properly grounded.
E. Operator Fail High LED: Illuminates red when
either operator #1 or #2 fail high. The buzzer will
sound continuously when operator #1 is at fault, and
it will sound intermittently when operator #2 is at
fault.
F. Operator Fail Low LED: Flashes yellow when either
operator #1 or #2 fail low.
G. Worksurface Mat Fail LED: Illuminates red and
alarm sounds when the worksurface mat is not
properly grounded.
H. Operator Test Limit and Test Voltage Switches:
The operator test limits may be set to either 10
megohms or 35 megohms, and the operator test
voltage may be set to either 9V or 16V. The
additional ranges have been added to accommodate
global electrical static discharge requirements.
Selection of the operating parameters are left up to
the user’s discretion.

NOTE: There is no power switch or power indication
LED. LEDs will illuminate once a wrist strap is
connected to the operator remote.

Figure 4. Operator test limit and test voltage switches
located on the right-side of the monitor
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OPERATOR MONITORING
The wrist strap monitoring function is activated by
plugging a wrist strap dual conductor ground cord into
either one of the jacks on the SCS 732 or 733 Operator
Remote. If the resistance of the wrist strap loop is
within the limits of the selected range (1.5 Megohms to
10 Megohms or 1.5 Megohms to 35 Megohms) on the
Workstation Monitor, the cord, the wristband, and the
contact to the arm of the wearer, it is considered to be
functioning correctly. At this time, one of the (OK) green
LEDs (1 or 2) will be illuminated on the front of the
monitor.
The wrist strap of the second operator is measured in
the same way. Operators are identified by the two (OK)
green LEDs (1 & 2). However, the same high wrist strap
red LED (H) and low yellow (L) LED illuminate when
a fault is detected. The green LED that extinguishes
identifies the operator that is experiencing the fault
condition.
If the resistance of the wrist strap loop is higher than
the selected range (10 Megohms or 35 Megohms) on
the Workstation Monitor, an (OK) wrist strap green
LED (1 or 2) extinguishes, and a high wrist strap red
LED (H) illuminates with an audible alarm. This is an
indication of a high resistance in the wristband, or poor
contact between arm and band. If the resistance in the
loop is under 1.5 Megohms, it is an indication of a low
resistance meaning one or both current-limiting resistors
are bypassed. The low yellow LED (L) will flash and an
(OK) green LED (1 or 2) will remain illuminated.
OPERATOR TEST VOLTAGE
There is a concern about the voltage that is applied
to an operator while they are connected to a monitor.
Some of today’s electronic components are extremely
sensitive to electrostatic discharge from a person
(less than 10 volts). The user should determine if
these voltages can damage the device being handled.
The following chart for the 724 Workstation Monitor
illustrates the level of voltage that will appear on the
operator under various resistance conditions.
A low resistance condition also can be caused by
touching a grounded object or by standing on a
conductive surface. This may trigger the low resistance
alarm on the 724 Workstation Monitor.

Condition

9V-10
9V-35
16V-10
16V-35
Megohms Megohms Megohms Megohms

No Skin
Resistance

0.9V

0.9V

1.6V

1.6V

200K Ohm
Skin
Resistance

1.0V

1.0V

1.8V

1.8V

Likely Case
Before
Alarm

2.5V

3.6V

4.4V

6.4V

Worst Case
Before
Alarm

4.5V

7.1V

8.0V

12.6V

Absolute
Worst Case

9.0V

9.0V

16.0V

16.0V

AUDIBLE ALARM SETTINGS
For wrist strap malfunctions, the 724 Workstation
Monitor indicates a different tone for each operator – a
continuous tone for operator #1 and a fast chirping beep
for operator #2. The volume of the wrist strap alarm is
adjusted by selection of the internal DIP switch 1. For
worksurface malfunctions, a slow chirping beep is made.
This alarm sound is turned on or off by selection of DIP
switch 2. The DIP switches are accessible through a slot
located on the bottom side of the monitor.

LOUD
ALARM

MAT ALARM
ENABLE

SOFT
ALARM

MAT ALARM
DISABLE

Figure 5. Audible alarm DIP switches located on the
bottom side of the 724 Workstation Monitor
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WORKSURFACE MONITORING
The 724 Workstation Monitor monitors its connection
to ground and the grounding of a worksurface. A loop
resistance is measured from the monitor, through
the mat monitor cord to the worksurface, across the
conductive layer of the worksurface, through the
grounding wire of the worksurface to an electrical
ground and finally back to the monitor through the
monitor's ground wire. If the resistance of the loop
exceeds 3.7 Megohms, the worksurface high red
LED (M) will illuminate and all green LEDs will be
extinguished. If audible alarm DIP switch 2 is in the ON
position (Figure 5), the audible alarm will activate. If no
ESD worksurface is to be monitored, the mat monitor
cord and the ground wire of the 724 Workstation Monitor
must be connected to an electrical ground. This is done
to ensure that the 724 Workstation Monitor is providing
a ground connection for the operators. Again, if the loop
resistance exceeds 3.7 Megohms, the worksurface high
red LED (M) will illuminate and the audible alarm will
sound if enabled.

Installation

The ground wire from the worksurface and the ground
wire from the 724 Workstation Monitor must be attached
to separate electrical grounds. The worksurface
monitoring function is active whenever the monitor is
powered.

6. The 724 Workstation Monitor may be grounded
using either its North American power adapter or the
included green monitor ground cord. See Figures 7
and 8.

Disconnect the mat monitor cord to prevent possible
damage to the 724 Workstation Monitor before testing
the resistance of the worksurface with a high voltage
megohmmeter.

1. Remove the monitor from the carton and inspect for
damage.
2. Determine the mounting location of the 724
Workstation Monitor. The front panel should be
visible to the operator(s). Use the included short
screws if desired.
3. Connect the 724 Workstation Monitor to the 732
Dual Operator Remote using the included cable.
4. Determine the mounting location of the 732 Dual
Operator Remote. The front panel should be
accessible to the operator(s). Use the included long
screws if desired.
5. Locate the black two-wire terminal block that is
packaged with the monitor. Use a small blade
screwdriver to secure the mat monitor cord and
ground cord to their respective terminals in the
terminal block.

7. Plug the two-wire terminal block into the back of the
724 Workstation Monitor.
8. Route the mat monitor cord from the back of the
monitor to the grounded worksurface mat. Use the
SCS 3034 or 3050 10mm Female Socket to secure
the cord to the worksurface mat.
9. If using the monitor ground cord, attach its ring
terminal to a ground point. It is important that this
ground cord is attached to a different ground point
than that of the worksurface mat. The face plate
screw of a grounded AC wall outlet may provide a
convenient connection point.
10. Connect the power adapter to the power jack
located on the back of the monitor. Route the wire
from the supply to a nearby AC outlet, and plug it
into the outlet. Make sure the voltage and frequency
match those listed on the power supply. The monitor
is now powered.
NOTE: Worksurface must have a conductive layer. SCS
continuous monitors are not recommended for use with
homogeneous matting.
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724P
Power Adapter

724-PSEU
Power Adapter

724 Workstation Monitor

Operator
Remote Cable

Mat
Monitor Cord

724 Workstation Monitor
Monitor Ground Cord
Operator
Remote Cable

10 mm
Female Socket

Mat Monitor Cord
10 mm
Female Socket
Dual Operator Remote

Grounded Worksurface Mat

Figure 6. Installing the 724 Workstation Monitor using
the 724P Power Adapter

Dual Operator Remote
Grounded Worksurface Mat

Figure 7. Installing the 724 Workstation Monitor using
the 724-PSEU Power Adapter
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Operation

USING THE MONITOR
1. Fit the wristband snugly onto your wrist.
2. Connect the wrist cord to the wristband.
3. Plug the wrist cord into the monitored jack
labeled “1” on the 732 Dual Operator Remote.
The corresponding operator LED will illuminate
solid green on the 724 Workstation Monitor. This
indicates that the operator is properly grounded.
4. If this does not happen, examine the wrist cord for
continuity or damage and your wristband to ensure
that it fits securely. If you have dry skin, apply an
approved dissipative hand lotion such as Menda
Reztore™ ESD Hand Lotion.

Figure 8. Using the 724 Workstation Monitor

FAULT CONDITIONS
• Red Wrist Strap LED (H) & Audible Alarm
This indicates that a high resistance condition
(greater than 10 Megohms or 35 Megohms) exists
for an operator or wrist strap assembly. If two
operators are connected to the monitor the high
condition is with the operator whose green LED has
extinguished. Check the operator for good contact
between the wrist and band. Check the ground cord
and connections for continuity. Some operators
have difficulty in providing sufficient continuity to
the wristband due to dry skin or arm hair. They may
need to reposition the wristband on the arm or use
an approved skin moisturizer such as
Menda Reztore™ ESD Hand Lotion.
•

Yellow Wrist Strap LED (L) & No Audible Alarm
This indicates that a low resistance condition (less
than 1.5 Megohms) exists between the operator
and ground. One or both of the one megohm
current-limiting resistors are being bypassed. A low
resistance condition can be caused by touching a
grounded object or by standing on a conductive
surface.

•

Red Worksurface LED (M)
This indicates that a high resistance condition (> 3.7
Megohms) exists across the conductive layer of the
worksurface and/or the ground connections. Check
the worksurface, ground cords and their connections
for continuity. Note the audible alarm may also
sound if enabled.

SCS 3057 STANDBY JACK
Since the activating switches are located in the SCS
732 and 733 Operator Remotes, the normal operating
procedure is for the operators to disconnect their
cords from the remotes when leaving the workstation.
However, an optional Standby Jack that allows the wrist
cord to remain plugged into the remotes is available.
Simply attach it to any convenient location then
disconnect the cord from the wristband and connect it
to the Standby Jack. The green PASS LED on the 724
Workstation Monitor will illuminate upon connection. The
yellow FAIL LOW LED will slowly flash if the Standby
Jack is grounded. It can be grounded by attaching a
ground wire to the screws or back plate. It can also be
grounded if the plate is attached to a grounded metal
surface. The operator should reconnect the wrist cord to
their wristband upon returning to the workstation.
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Calibration

Frequency of recalibration should be based on the
critical nature of those ESD sensitive items handled and
the risk of failure for the ESD protective equipment and
materials. In general, SCS recommends that calibration
verification be performed annually.
Use the SCS 770065 Verification Tester to perform
periodic testing of the 724 Workstation Monitor. The
Verification Tester can be used on the shop floor within
a few minutes virtually eliminating downtime, verifying
that the tester is operating within tolerances.
See TB-9083 for more information.
Figure 9. SCS 3057 Standby Jack
SCS 733 OPERATOR REMOTE
The SCS 733 Operator Remote is used to separate the
two wrist strap jacks featured on the 732 Dual Operator
Remote. This provides a separation up to approximately
10 feet away from the 724 Workstation Monitor. The 733
Operator Remote is to be used in conjuction with the
732 Dual Operator Remote that is supplied with the 724
Workstation Monitor.
See technical bulletin TB-9020 for installation
instructions.

Figure 10. SCS 733 Operator Remote

Figure 11. SCS 770065 Verification Tester
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Specifications
Input Voltage and
Frequency
(external adapter)

AC/DC Power Adapter
Power Input:
100-120 VAC, 50/60 Hz
(North American power Power Output:
25 VDC @ 50 mA
adapter included)
Power Cord Length:
6 ft. (1.8 m)
Power Adapter Output
Plug Polarization

Center Negative

Power Adapter Output
Plug Dimensions

5.5 mm O.D. x 2.1 mm I.D. x
9.5 mm Length

Limited Warranty, Warranty Exclusions, Limit
of Liability and RMA Request Instructions
See the SCS Warranty StaticControl.com/Limited-Warranty.aspx

Operating Temperature 50 to 110°F (10 to 43°C)
Environmental
Requirements

Indoor use only
Maximum relative humidity
80% for temperatures up to
31°C to 50% relative humidity
at 40°C.

Operator Test Voltages 9 VDC*
16 VDC
open circuit (typical value)
Operator Test Current

< 3 microamps (typical value)

Operator Test Limits

1.5 megohms to 10 megohms*
1.5 megohms to 35 megohms
(±15%)

Worksurface Test Limit 3.7 megohms (±10%)
Dimensions
(Monitor)

6.5" x 3.125" x 1.375"
(165 x 79 x 35 mm)

Dimensions
(Operator Remote)

2.75" x 1.0" x 1.0"
(70 x 25 x 25 mm)

Typical Audible Alarm
Response Time

< 3 seconds (operator)
< 2 seconds (worksurface)

Certifications

cULus, CE, UKCA

Country of Origin

United States of America

*Default settings
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