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 1 IMPORTANT SAFETY WARNINGS 1
WARNING! Read and understand this section prior to installing the Universal Safety Mat and 
Controller system.

1.1 ABOUT THE UNIVERSAL SAFETY MATS
A presence sensing mat and a controller are general purpose presence sensing devices designed to 
guard personnel working around moving machinery. The use of this type of guarding system is 
regulated by government safety agencies. Please contact Omron STI in California, USA at 510-608-
3400 for additional assistance. 

Whether a specific machine or Universal Safety Mat and Controller installation fully complies with 
government regulations, depends on several items including: the proper application, installation, 
maintenance and operation of the Universal Safety Mats and Controller. These items are the sole 
responsibility of the purchaser, installer and employer. 

The employer is also responsible for the selection and training of the personnel necessary to properly 
install, operate and maintain the machine and its safety systems. For example, the Universal Safety 
Mats and Controller should be installed, checked out and maintained only by a qualified person. 

The user is that person(s) identified and designated by the employer as being appropriately trained and 
qualified to perform a specific procedure. Often the user is the installer, die setter, electrician, 
maintenance personnel, supervisor, or foreman, etc., involved with the setup, test and checkout of the 
machine and all safety devices. 

 Definition of Qualified Person

“A person who, by possession of a recognized degree in an applicable field or a certificate of 
professional standing, or who by extensive knowledge, training, and experience, has successfully 
demonstrated the ability to solve or resolve problems relating to the subject matter and 
work.(Reference ASME B30.2-2001)”

The equipment operator must receive specific, proper training on exactly which equipment is protected 
by the Universal Safety Mats and Controller, the equipment’s operating controls, warning signs and 
safety instructions. The equipment operator must thoroughly understand and follow the company’s 
safety rules and always use the safeguards and proper hand tools provided by the employer. The 
equipment operator must notify management if the equipment, tooling or safety devices are not 
operating properly. Never use the equipment if it or the related safety equipment is not in proper 
working order. 

The following additional requirements must be met before using the Universal Safety Mat & 
Controller System:

• The equipment on which the Universal Safety Mat and Controller are installed must be capable of
stopping motion anywhere in its stroke or cycle.

• Do not use a Universal Safety Mat and Controller on any device with inconsistent stopping time or
inadequate control devices or mechanisms.

• Do not use where the environment, such as corrosive chemicals, may degrade the effectiveness of the
Universal Safety Mat and/or Controller.

• When a Universal Safety Mat and Controller are installed on a machine or other piece of equipment as a
Safety Device, the employer has the responsibility to insure that all applicable federal, state and local

!
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Occupational Safety and Health Act (OSHA) requirements and other such rules, codes and regulations 
are satisfied. 

• All safety-related machine control circuit elements, including pneumatic, electric or hydraulic controls,
must be control reliable as defined by ANSI B11.19-2003, 3.14. All other machinery or equipment must
meet OSHA Standard 1910.212 on general machine guarding plus any other applicable regulations, codes 
and standards.

• Additional guarding such as safety light curtains or mechanical guards may be required if the presence
sensing mat and controller do not protect all areas of entry to the point of operation hazard.

• Do not use a Universal Safety Mat and Controller to initiate machine or equipment motion.

• All brakes and other stopping mechanisms must be inspected regularly to ensure proper working order. If
the stop mechanisms and associated controls are not working properly, the machine may not stop safely
even though the Universal Safety Mat and Controller are functioning properly.

• Only qualified personnel must install and test the Universal Safety Mats and Controller. Do not perform
any test or repairs other than those outlined in this manual. All electrical wiring must be installed in
accordance with local electrical codes and regulations.

The user must follow all procedures in this manual for proper operation of the Universal Safety Mats 
and Controller. 

The enforcement of these requirements is beyond the control of Omron STI. The employer has the sole 
responsibility to follow the preceding requirements and any procedures, conditions and requirements 
specific to his machinery.
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2

 2 INTRODUCTION 2
WARNING! Read and understand this manual prior to installing the Safety Mat 
system.

2.1 WHAT A SAFETY MAT DOES
Universal Safety Mats combined with and Omron STI safety mat controller, provide personnel 
safeguards around hazardous machinery. 

The Universal Safety Mat monitors ingress to the covered hazardous area and allows unimpeded 
access for machinery, handling equipment and operators. 

2.2 THEORY OF OPERATION
Multiple Safety Mats may be wired in series to form a complete floor level guarding system. Each 4-
wire Universal Safety Mat operates on a low-power DC, signal. A signal is transmitted through the 
upper and lower plates separately through the two wires connected to each plate these signals are 
monitored by the Safety Mat Controller. 

When the weight on the Universal Safety Mat is insufficient to activate the mat, the signals are 
unimpaired, the output relays in the controller are energized permitting the guarded machine to run. 

When sufficient pressure is applied to the active mat area, the conductive plates touch causing the 
output relays in the controller to de-energize and a stop signal is sent to the guarded machine. 

If a wire should break, or separate from a plate, or become disconnected from the controller the Safety 
Outputs in the controller will de-energize and a stop signal will be sent. If the Universal Safety Mat is 
punctured, the plates may short together in a manner similar to the mat being stepped on. The 
controller will not restart until the damaged mat is replaced. 

!
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 3 MAT CONSTRUCTION 3
3.1 INTERNAL ASSEMBLY

The internal switch consists of two sheets of specially flattened, 24-gauge galvanealed steel. This 
assembly is then sealed in a chemically engineered, PVC (Polyvinyl Chloride) Resin. This 
configuration insures high resistance to impact, load, rust and moisture. The active area extends to 
within 6.25mm (0.25 in.) of the overall top surface length and width dimensions of the safety mat. 

Figure 3-1  Mat Measurement

3.2 CABLES
The Universal Safety Mat has a four-conductor cable with a PVC (Polyvinyl Chloride) jacket. Each 
individual conductor is 18 AWG, 16-strand, 300VAC. The cable has a 4-pin quick-disconnect fitting on 
the end for easy installation and replacement of the mat. The individual conductors inside the cable are 
color coded. The black and blue conductors are connected to the bottom electrode plate. The brown and 
white conductors are connected to the top electrode plate. Standard cable length is 5 meters, other cable 
lengths are available.

Table 3-1 UM & UMM Series Mats Cable Connections

Terminal Connections for Mats to STI Controllers
Mat Conductor Color MC3 MC4 MC6

Brown M12 Term. 1 - 6 Brown Term. 1 - 6 Brown
Black M11 Term. 1 - 6 Black Term. 1 - 6 Black
Blue M21 Term. 1 - 6 Blue Term. 1 - 6 Blue

White M22 Term. 1 - 6 White Term. 1 - 6 White

50. 8
2. 00

Mat Dimension - Top Surface

Mat Dimension - Base = Top Surface Dimension + 11. 2 (0. 44)

Mat Cable exits on the side indicated by the first dimension in the model number
i. e.  UM5-1254,  Cable exits 12”  dimension
i. e.  UM5-4824,  Cable exits 48" dimension

Mat Cable exit
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Figure 3-2  Cable Pin-outs 

Figure 3-3  “Y” Connector Pinouts

 4 BULK TRIM & TRIM ASSEMBLIES 4
4.1 TRIM 

PERIMETER WARNING! Employees must be instructed that the perimeter trim is not an active 
sensing surface. Stepping only on the perimeter trim will not send a stop signal to the guarded 
machine. 

Perimeter trim is used to provide mechanical protection for the mat cables and to fasten the mat(s) in 
place as required by ANSI B11.19-2003. 

Several types of perimeter trim are available as described later in this document. 

European norm EN 1760-1:1997, Section 4.17 states, in part, “Where there is a danger that a person 
can trip on the outside edge(s) of a sensor or sensor covering, a suitable ramp shall be provided. The 
slope of the ramp shall not exceed 20 degrees from the horizontal.”  Typically Omron STI trim is 
sloped at 19 degrees and measures 2 1/2 inches (62.5mm) wide.

The following pictures show the various versions of the perimeter trim and joining trim that are 
currently available from STI, and show the typical installation dimensional details.

Brown

#20 Pin Contact
(4 places)

Black

White

Blue

Male ConnectorMating/Face View

Index/Keyway

1

4

2

3

Black

Brown

Red/Black

Red/White

Blue

White

4

1

3

2

3

2

1

4

3

2

4

Wire Diagram

Male

Female B

Female A

1 49. 9
1. 96

20
0. 79

!
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The following pages show details of the available Omron STI Trim Assemblies.

Items shown include:

— TKM - 2 Part Ramp Trim with wiring Channel and PVC Cover / Mitered Corners 
— TKC - 2 Part Ramp Trim with wiring Channel and PVC Cover / Molded Corners 
— TKAT - 2 Part Ramp Trim with wiring Channel and Aluminum Cover / Mitered Corners 
— TKA - Single Part Aluminum Ramp Trim with wiring Channel / Mitered Corners 
— UMBT - Blunt Trim with wiring Channel 
— UMJS - Standard Joining Trim with wiring Channel / PVC Cover

4.2 TWO PART RAMP TRIM WITH YELLOW PVC COVER: (TKM)
This trim provides a convenient wiring channel for up to 4 mat cables. Wires can be easily installed in 
the base and the cover installed after the system has been checked for proper operation. This is the most 
commonly used trim.

Figure 4-1  Dimensions and Installation of 2-Part Aluminum Base, PVC Cover with Mitered Corners

4-Cond Cable with
MC12DC Male Single Key
4-Term Connector

MAT FASTENING DETAIL

Screw

Anchor

Slide Alum Base Under Mat
PVC Trim Cover

Aluminum Trim Base

Safety Mat

45°

Drill Holes
in Groove

on Boss
(#8 x 1. 25"

Screw)

Cable
Conduit

L = Mat Length

114. 8
4. 52

(PVC Trim Cvr) A = L +

137. 4
5. 41

(Aluminum
Trim Base)

B = L +
- 0. 381 / +0
- 0. 015 / +0

TOL =
Suggested Cable Cutout
25. 4 (1. 00)

56. 79
2. 236 50. 8

2. 00

25. 4
1. 00

104. 5
4. 115
(Ref)

12. 7
0. 50
(Ref)

18.4
0.72

11.8
0.47

91.4
3.60

58.9
2.32
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4.3 TWO PART RAMP TRIM WITH PVC COVER & MOLDED CORNERS: 
(TKC)
This trim provides a convenient wiring channel for up to 4 mat cables and the molded corners make 
field cutting of trim easier. Care must be taken where wires are routedd around the molded corners as 
these corners are fastened over the wiring.

L = Mat Length

138. 2
5. 44

C = L +(Overall Length)

50. 8
2. 00

(PVC Trim Cvr) A = L - - 0. 381 / +0
- 0. 015 / +0

TOL =

50. 8
2. 00

(Alum Base) B = L - - 0. 381 / +0
- 0. 015 / +0

TOL =

MAT FASTENING DETAIL

Screw

Anchor

User makes cable exit 
cut-out 0. 50 in.  (12. 7mm) 
where needed.PVC Trim Cover Corner

Aluminum Trim Base

Safety Mat

Drill Holes
in Groove

on Boss
(#8 x 1. 25"

Screw)

Cable
Conduit

Suggested Cable Cutout
25. 4 (1. 00)

56. 79
2. 236 50. 8

2. 00

25. 4
1. 00

12. 7
0. 5

(Ref)

12. 7
0. 50
(Ref)

4-Cond Cable with
MC12DC Male Single Key
4-Term Connector

94. 62
3. 725

72. 39
2. 850

58. 42
2. 300

58. 42
2. 300

72. 39
2. 850

94. 62
3. 725

30. 58
1. 204

30. 58
1. 204

Model UMOC
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Figure 4-2  Dimensions and Installation Information for 2-Part Aluminum Base, PVC Cover with Molded 
Corners

94. 62
3. 725

72. 39
2. 850

58. 42
2. 300

58. 42
2. 300

72. 39
2. 850

94. 62
3. 725

30. 58
1. 204

30. 58
1. 204

Model UMOC 57. 48
2. 26321. 89

0. 862

72. 39
2. 850

94. 62
3. 725

57. 48
2. 263

21. 89
0. 862

72. 39
2. 850

94. 62
3. 725

Model UMIC
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4.4 TWO PART RAMP TRIM WITH ALUMINUM COVER: (TKAT)
This trim provides a convenient wiring channel for up to 4 mat cables and is used where additional 
protection may be required for mat wiring. Wires can be easily installed in the base and the cover 
installed after the system has been checked for proper operation. The aluminum top is fastened with 
screws provided. 

Figure 4-3  Dimensions and Installation of 2-Part Aluminum Base, Aluminum Cover with Mitered Corners

SS Flat Head Phillips
Thrd Cutting 6-32 Thread,
3/8" Long Screw

MAT FASTENING DETAIL

Note: Use Groove for Hole
Location Guide

L = Mat Length

114. 8
4. 52

(Alum Trim Cvr) A = L +

137. 4
5. 41

(Aluminum
Trim Base)

B = L + - 0. 381 / +0
- 0. 015 / +0

TOL =

Ø3. 71
0. 146

Ø7. 14
0. 281

Cable
Conduit4-Cond Cable with

MC12DC Male Single Key
4-Term Connector

Slide Alum Base Under Mat
Aluminum Trim Cover

Aluminum Trim Base

Safety Mat

Suggested Cable Cutout
25. 4 (1. 00)

56. 79
2. 236 50. 8

2. 00

25. 4
1. 00

104. 5
4. 115
(Ref)

12. 7
0. 50
(Ref)

58. 9
2. 32
OMRON Scientific Technologies Inc. © OMRON STI 0211PN99310-0010 Rev. F12



4.5 SINGLE PART ALUMINUM RAMP TRIM: (TKA)
This trim is used where additional mechanical protection is required for the mat wiring. When using 
this trim it is very important to take care to ensure that the mat wiring is not damaged when the trim is 
fastened to the floor.

Figure 4-4  Dimensional and Installation Information for Aluminum Ramp Trim

Figure 4-5  Dimensional Information (Trim Only)

L = Mat Length

127. 3
5. 01

(Alum Trim) A = L + - 0. 381 / +0
- 0. 015 / +0

TOL =

30. 2
1. 19
(Ref)

27. 7
1. 09
(Ref)

MAT FASTENING DETAIL

Cable
Conduit

Note 1

Screw
(90705)

25. 4 (1. 0) Section
of Rib Removed

Anchor
(90706)

Drill and
Countersink
Holes in
Groove for
(8-32 x 1. 25"
Screw)

Aluminum Trim Ramp

Safety Mat

Suggested Cable Cutout
25. 4 (1. 00)

4-Cond Cable with
MC12DC Male Single Key
4-Term Connector 56. 79

2. 236

50. 8
2. 00

12. 7
0. 50
(Ref)

101. 6
4. 00
(Ref)

25. 4
1. 00

58. 9
2. 32
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4.6 ALUMINUM BLUNT TRIM: (UMBT)
Blunt Trim is 1 in. wide and should be used only in installations where a tripping hazard does not exist, 
such as against a wall, machine or mechanical guard. When using this trim it is very important to take 
care to ensure that the mat wiring is not damaged when the trim is fastened to the floor.

Figure 4-6  Blunt Trim Installation Information

Figure 4-7  Blunt Trim Dimensional Information

Mat

Screw

Anchor

BLUNT TRIM FASTENING DETAIL

10. 8
0. 425

13. 72
0. 540

Ref

25. 4
1. 00

Ref

13. 72
0. 540
OMRON Scientific Technologies Inc. © OMRON STI 0211PN99310-0010 Rev. F14



4.7 ACTIVE JOINING TRIM (UMJS)
When multiple Universal Safety Mats are required to cover an area, Active Joining Trim is required. 
Active Joining Trim is comprised of two parts, the Active Joining Trim Base and the Joining Trim 
Cover. 

Active Joining Trim is cut to be installed under and between two or more adjacent safety mats. It serves 
the dual purpose of creating an active joint between mats and as a wireway for mat cables. Active 
Joining Trim works by transferring the weight of an object or personnel beyond the 1/4 in. (6.25mm) 
inactive area along the edge of each mat to the active area of either one or both mats comprising the 
joint. 

The drawing below details this joining trim. 

Figure 4-8  Picture Below Shows Joining Trim NOT Stepped On

Figure 4-9  Picture Above Shows Joining Trim Stepped On

101. 6
4. 000

23. 1
0. 910

35. 81
1. 410

17. 02
0. 670

14. 1
0. 555

1. 02
0. 040
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 5 SELECTING THE SAFETY MAT SIZE 5
5.1 ABOUT THE MAT SIZE 

According to ANSI B11.19-2003, “the size of the safety mat should be large enough to prevent entry 
into the hazardous area. In some cases, this may require the use of more than one mat or additional 
safeguarding.” See Figure 6-1 .

The safety mat must be of sufficient size to detect entry by an operator or others into a hazardous area. 
Universal safety mats are available in a variety of standard sizes. You can visit the Omron STI web site 
www.sti.com for sizes and availability. If you need to identify an existing Universal safety mat, read in 
the Omron STI catalog for instructions on how to determine the model number, or call Omron STI for 
assistance. Knowing the distance from the hazardous area of the machine that must be covered with 
safety mats is critical to a safe installation. 

5.2 ACTIVE MAT SURFACE 
Universal Safety Mats are designed to be secured to the mounting surface with perimeter trim. The mat 
has an inactive (non-sensing) area 1/4 in. (6.35mm) wide around the perimeter of the mat at the edge. 
This inactive edge is installed under the perimeter trim such that, with the trim installed, the exposed 
surface of the mat is active. 

Two or more mats placed adjacent to each other to form a large sensing area must use the Active 
Joining Trim. The proper installation of the Active Joining Trim will create a fully active sensing area 
in accordance with EN1760-1:1997. 
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 6 SAFETY MOUNTING DISTANCE 6
6.1 DETERMING THE SAFE MOUNTING DISTANCE 

Presence sensing mats combined with a safety mat controller improve productivity while providing 
access guarding. Less downtime occurs because it is not necessary to set up or remove mechanical 
safety barriers during operation and maintenance.

Presence sensing mats and controls are used where perimeter access guarding is required, such as 
around robots, manufacturing work cells, food processing equipment and automated assembly 
equipment.

Mats and controllers should be designed to meet the applicable sections of ANSI B11.19-2003, OSHA 
1910.212 and EN 1760-1:1997.

6.2 SAFETY DISTANCE CALCULATION
The first and by far the most important consideration is the calculation of the safety distance. There is 
a minimum mat size that should be placed between a worker and a hazardous motion. Many users will 
"eyeball" the application, look at the area where a machine operator would stand and say, "that looks 
like it needs a 24-inch wide mat." It may not be enough.

In standard B11.19 the American National Standards Institute (ANSI) states that, "The safety mat 
device shall be fixed at a location so that the effective sensing surface prevents individuals from 
reaching the hazard(s) during the hazardous portion of the machine cycle."

6.3 ANSI MINIMUM SAFE DISTANCE FORMULA
The basis for the following information is ANSI standard B11.19-2003.

The ANSI formula consists of:

Ds = K (Ts + Tc + Tr + Tspm) + Dpf

Where:

Ds = The minimum safe distance, in inches, between the outside edge of the safety mat and the nearest 
point of operation hazard.

K = The maximum speed at which an individual can approach the hazard, expressed in inches per 
second.

To quote ANSI B11.19-2003, “The factor K is the speed constant and includes hand and body 
movements of an individual approaching a hazard area. The following factors should be considered 
when determining K:

a)Hand and arm movement;

b)Twisting of the body or shoulder, or bending at the waist;

c)Walking or running.

One of the accepted values for K is the hand speed constant (it is usually considered as the horizontal 
motion of the hand and arm while seated). Its common value is 63 in./s although other values (typically 
higher) are also used. The hand speed constant does not include other body movements, which can 
OMRON Scientific Technologies Inc. © OMRON STI 0211PN99310-0010 Rev. F18



affect the actual approach speed. Consideration of the above factors should be included when 
determining the speed constant for a given application.”

Ts = The total time that it takes, in seconds, for the hazardous motion to stop, or for the hazardous 
portion of the machine cycle to be completed. Note that different machine types have different stopping 
methods and mechanisms. 

Informative Annex D of ANSI B11.19-2003 contains excellent information on these considerations 
and factors.

Tc = The response time, in seconds of the machine control circuit to activate the machine’s brake.

NOTE: Ts + Tc are usually measured together by a stopping performance monitor.

Tr = The response time, in seconds, of the safety mat system. This is provided in the installation 
manual.

Tspm = The additional stopping time, in seconds, allowed by the stopping performance monitor before 
it detects stop time deterioration. A stopping performance monitor will halt the machine when the stop 
time of the machinery exceeds the set limit. This indicates that excessive brake wear has occurred.

What should you do if your machine does not have a stopping performance monitor? Add a percentage 
increase factor to the measured stop time (Ts + Tc) to allow for braking system wear. For example, 
stopping performance monitors usually add an extra 20% to the measured stop time. Omron STI 
recommends that you contact the manufacturer of your machine for guidance in selecting a percentage 
increase factor.

Dpf = The added distance, in inches, due to the depth penetration factor from according to Annex D of 
ANSI B11.19-2003, for ground level devices which can be reached over (safety mats) this distance is 
48 inches.

Figure 6-1  Safety Mounting Distance

Safety Mat

Ds

K
(T total)

Dpf

HHAAZZAARRDD  AARREEAAHAZARD AREA
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6.3.1 SAFE MOUNTING DISTANCE EXAMPLE

Presume a machine has a stopping time (Ts + Tc) of 0.200 seconds. This includes the response time of 
both the brake mechanism and the control circuits. The brake monitor is set for 0.240 seconds. The 
response time of the safety mat system is 30 mS.

Determine Tspm and Dpf. From the stopping performance monitor set point:

Tspm = stopping performancemonitor set point -(Ts + Tc)

Tspm = 0.240 sec. - 0.200 sec.

Tspm = 0.040 sec.

As given from ANSI B11.19-2003, Annex D, Dpf = 48 inches.

Now, everything needed is available. The formula is:

Ds = K x (Ts + Tc + Tr + Tspm) + Dpf

Substituting our values:

Ds = 63 in./sec. x (0.200 sec. + 0.010 sec. + 0.040 sec.) + 48 in.

Add the values in the parentheses first:

Ds = 63 in./sec. x (0.250 sec.) + 48 in.

Multiply the result in parentheses by 63:

Ds = 15.75 in. + 48 in.

Add the results:

Ds = 63.75 in. (1620 mm)

6.4 SAFETY MAT MOUNTING TRIM
ANSI standard B11.19-2003 also states that, "The user shall ensure that only authorized individuals 
may relocate the safety mat" [clause 8.5.2.3]. Further explanatory information for this clause states 
that, "Means to prevent inadvertent movement include, but are not limited to:

• Secured edging;

• Secured trim;

• Fasteners;

• Recesses;

• Size and weight or large mats"

Perimeter trim can help with this requirement, but users need to be aware that not all perimeter trim is 
the same. Three of the most optimum types of trim include two-part perimeter ramp trim, blunt trim, 
and two-part joining trim.

Two-part perimeter ramp trim holds mat in place and simplifies installation by providing an aluminum 
base with channels for running cables, and a snap-on PVC cover. Blunt trim is used where a mat needs 
to be secured in place, but the edge being secured does not present a trip hazard. Two-part joining trim 
is used to create an active area between two adjacent mats.
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 7 SAFETY MAT INSTALLATION 7
WARINING: Stacking safety mats after removal from packaging may affect the 
functionality of the mats. 

Figure 7-1  Picture of Mats, Trims and Cables

Note! The Universal safety mat is a durable activating device, providing it is 
properly handled and installed. For dependable and long life of the safety mat, 
follow these instructions carefully. 

7.1 PROPER PROCEDURE

7.1.1 SURFACE PREPARATION 
The surface on which the safety mat(s) will be placed should be flat, smooth and free of debris. Any 
debris left under the mat may, in time, work its way through the PVC (Polyvinyl Chloride) housing and 
eventually contact the electrode assembly. This may affect the mechanical switching of the electrode 
assembly and will provide a path for moisture to enter the mat. These conditions may lead to a mat 
failure. 

7.1.2 LIFTING AND CARRYING THE UNIVERSAL SAFETY MAT 
Before lifting a safety mat, tilt the mat to a vertical position on the longest side. Hold the vertical edge 
of the mat while lifting and carrying the mat.   (Figure 7-2 ---- Carrying the Mat)   Carrying the mat in 
a vertical position will prevent the mat from bending across its width or length, which could damage 
the mat by causing a bend or kink in the electrode assembly.  A small bow along the length of the mat 
may be allowed.Assistance may be required to lift, carry and install the larger safety mats. The weight 
of these mats varies from 5 pounds (2.3 kg) to over 100 pounds (45.25 Kg). The large size and 
flexibility of these mats can be awkward for one person to carry. 

!
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Figure 7-2  Carrying the Mat

7.1.3 PROPER CARE OF THE UNIVERSAL SAFETY MAT CABLES

After the mat is in place, use care in routing the mat cables to prevent damage to the insulation or 
damage to the internal wires. Make sure that the cable wire ways are free of burrs and sharp edges. If 
cables are to exit the trim, make sure that all notches or cutouts are large enough to allow the wiring to 
exit the trim without causing damage to the cables. See Section 4 -- Bulk Trim & Trim Assemblies for 
available trim.

7.1.4 SECURING THE UNIVERSAL SAFETY MAT TO THE FLOOR 
ANSI B11.19-2003, Section 8.5.2.3 states, in part, “The safety mat device shall be fixed at a location 
so that the effective sensing surface prevents individuals from reaching the hazard(s) during the 
hazardous portion of the machine cycle.”  

A safety mat must be fixed in position to prevent its removal or relocation. A relocated mat may not 
be in position to detect the operator, or other personnel, before they reach the hazard.  A safety mat 
must not, of itself, create a hazard. Pre-drill mounting holes into the perimeter trim as shown on the 
drawing from  Figure 4-1 to  Figure 4-11. Arrange the mat(s), cables, and trim system into the desired 
position. Check that all gaps are closed and all components of the sensing area are snug and properly 
oriented. Use the pre-drilled holes in perimeter trim as a template to mark drill points on the mounting 
surface. Never drill through the safety mat! Any holes in the mat will destroy the seal, impair the 
reliable operation of the mat and void the warranty. After marking drill points, remove perimeter trim 
and drill holes into mounting surface (use a 3/16 inch or 5mm bit). Insert the supplied plastic anchors 
into the mounting holes, position the perimeter trim pieces in alignment with the predrilled mounting 
holes and secure to the mounting surface using the supplied Phillips head screws. 
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7.2 UMQ SERIES MAT INSTALLATION
UMQ series mats are shipped without the cable attached. The mat connector assembly is covered to 
protect the contact area during shipment and installation. To prevent contamination of the contact area, 
this covering material should not be removed until the cable is ready to be connected to the mat. Cable 
assemblies are available in 5 and 10 meter lengths. The cable assembly includes the 3 stainless steel 
6/32 mounting screws (attached to the cable assembly). When properly installed the cable and 
connector assembly provide an IP67 seal to the mat and connector assembly.  UMQ series mats offer 
the ability to change cable lengths, without the hassle of having to determine the cable length at the 
time the order is placed.

7.3 CABLE ATTACHMENT
A protective cover is attached to the mat at the location of the mat cable connection. 

Do Not Remove the protective cover from the contact area until ready to install the mat cable. 

When attaching the cable DO NOT STAND ON THE MAT.

The torque applied to the #62-32 screws on the connector must be 7-8 in.lb.

Figure 7-3  Safety Mat without the Cable Attached

Figure 7-4  Safety Mat with Cable attached.

The above picture shows safety mat with the cable attached, when the cable is attached, the mat profile 
is maintained.
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7.4 WIRE CUTOUTS

7.4.1 WIRE CUTOUTS FOR THE JOINING TRIM

Figure 7-5  Joining Trim Wire Cutouts

7.4.2 WIRE CUTOUTS FOR THE RAMP TRIM

Figure 7-6  Ramp Trim Wire Cutout

0.91
[23.17]

1.50
[38.10]

1.50
[38.10]

1.25
[31.84]

4.00
[101.62]

1.22
[30.95]

1.25
[31.84] Aluminum Base

"Safety Mat" Joining Trim

DIMENSIONS OF JOINING TRIM WIRE CUTOUTS

2.00

[50.80]

Mat Cable Exit (Standard Location)

DETAIL OF PROPER MACHINING OF CUTOUTS FOR 

WIRES ENTERING THE JOINING TRIM

Material P/N 32592

Screw

Anchor

DIMENSIONS OF 2-PART RAMP TRIM WIRE CUTOUTS

Slide Alum.
Base Under Mat

2.25
[57.15]

0.50
[12.70]

DETAIL OF PROPER MACHINING OF CUTOUTS FOR 

WIRES ENTERING THE 2-PART RAMP TRIM

0.50
 [12.70]

4.75
 [120.52]

Assembly Instructions
2 Part w/ PVC Cover

UM SafetyMat Trim Kit

(#8 x 1.25"
On Boss

Screw)

In Groove
Drill Holes

Raceway
Cable
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7.4.3 WIRE CUTOUT PICTURES

Figure 7-7  Picture of Joining Trim Cutout where Joining Trim enters Ramp Trim

Figure 7-8  Picture of Joining Trim Cutout where Joining Trim enters Joining Trim
OMRON Scientific Technologies Inc. 25 © OMRON STI 0211PN99310-0010 Rev. F



7

7.5 OPERATION OF AIR EQUALIZATION VALVE 
This paragraph does not apply to the UMQ Series Mats

7.5.1 PURPOSE 
To allow Safety Mat to equalize with outside atmosphere pressure to insure proper mat operation. 

7.5.2 USE

After mats have been properly installed, clear any debris from area around air equalization valve. Open 
the air equalization valve with a standard screw driver by turning the air equalization valve screw 1 1/2 
turns counter clockwise. 

Do not remove screw. 

Do not blow compressed air into the mat valve. This can cause internal damage to the 
mat and possible loss of the gasket used to seal the mat when the screw is tightened.
Allow the air equalization valve to remain open for a minimum of 30 seconds.

Do not stand on or allow objects to be on the safety mat during this process. 

After the mat has been equalized, close the air equalization valve by turning the air equalization valve 
screw clockwise until securely closed. 

Do not over tighten.

Figure 7-9  Instruction for Air Equalization Valve
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 8 WARRANTY 8
8.1 OMRON STI PRODUCT WARRANTY INFORMATION

Omron STI warrants its products to be free from defects of material and workmanship and will, 
without charge, replace or repair any equipment found defective upon inspection at its factory, 
provided the equipment has been returned, transportation prepaid, within one year from date of 
installation and not to exceed 18 months from date of factory shipment. 

The foregoing warranty is in lieu of and excludes all other warranties not expressly set forth herein, 
whether expressed or implied by operation of law or otherwise including but not limited to any implied 
warranties of merchantability or application for a particular purpose. No representation or warranty, 
express or implied, made by any sales representative, distributor, or other agent or representative of 
Omron STI which is not specifically set forth herein shall be binding upon Omron STI. Omron STI 
shall not be liable for any incidental or consequential damages, losses or expenses directly or indirectly 
arising from the sale, handling, improper application or use of the goods or from any other cause 
relating thereto and Omron STI’s liability hereunder, in any case, is expressly limited to the repair or 
replacement (at Omron STI’s option) of goods. 

Warranty is authorized at the factory. Any on site service will be provided at the sole expense of the 
purchaser at standard field service rates. 

All associated equipment must be protected by properly rated electronic/electrical protection devices. 
Omron STI shall not be liable for any damage due to improper engineering or installation by the 
purchaser or third parties. Proper installation, operation and maintenance of the product becomes the 
responsibility of the user upon receipt of the product. 

Returns and allowances must be authorized by Omron STI in advance. Omron STI will assign a 
Returned Goods Authorization (RGA) number which must appear on all related papers and the outside 
of the shipping carton. All returns are subject to the final review by Omron STI. Returns are subject to 
restocking charges as determined by Omron STI. 

 WARNING! Any attempt to repair the Universal Safety Mat will void the warranty and may 
render the mat unsafe for use. 

NOTE! This publication has been carefully checked for accuracy and is believed to be fully 
consistent with the products it describes. However, Omron STI does not assume liability for the 
contents of this publication; the examples used within or the use of any product described herein. 
Omron STI reserves the right to make changes to products and /or documentation without further 
notification.

Refer to Appendix A - European Norm EN 1760-1:1997, Annex B (Informative) for illustrations 
of proper vs. poor mat installation and recommendations to consider for all safety mat 
installations. 
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 9 INSTALLATION EXAMPLE 9
9.1 EXAMPLE OF GOOD MAT INSTALLATION

Figure 9-1  Good Mat Installation

1.Additional fixed guards are installed to prevent access to the danger zone of the machinery.

2.The fixed guard is arranged and designed in such a way that there is no access to the danger
zone between the fixed guard and the safety mats. The fixed guard permits access to the danger 
zone through the sensors only. 

3.A sloping cover plate prevents the operator standing at the side of the effective sensing field and
in the danger zone. 

4.Safety mats are properly installed.

5.The dead zones of the safety mats are located in such a way that the protective function will not
be impaired. 

6.The tripping hazard at the sensor edge is reduced by a ramp at the point of access. The ramp
may also protect connecting cables. 

7.Cable wireway is located outside the fixed guard. This prevents its misuse as an access to the
hazard zone.

8.Reset button is located in a well protected location giving full visibility of the protected area.

1

8

7

2
6

5

4 5

3
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 Terms and Conditions of Sale
1. Offer; Acceptance. These terms and conditions (these "Terms") are deemed

part of all quotes, agreements, purchase orders, acknowledgments, price lists,
catalogs, manuals, brochures and other documents, whether electronic or in
writing, relating to the sale of products or services (collectively, the "Products")
by Omron Electronics LLC and its subsidiary companies (“Omron”). Omron
objects to any terms or conditions proposed in Buyer’s purchase order or other
documents which are inconsistent with, or in addition to, these Terms. 

2. Prices; Payment Terms. All prices stated are current, subject to change with-
out notice by Omron. Omron reserves the right to increase or decrease prices
on any unshipped portions of outstanding orders. Payments for Products are
due net 30 days unless otherwise stated in the invoice.

3. Discounts. Cash discounts, if any, will apply only on the net amount of invoices
sent to Buyer after deducting transportation charges, taxes and duties, and will
be allowed only if (i) the invoice is paid according to Omron’s payment terms
and (ii) Buyer has no past due amounts.

4. Interest. Omron, at its option, may charge Buyer 1-1/2% interest per month or
the maximum legal rate, whichever is less, on any balance not paid within the
stated terms.

5. Orders. Omron will accept no order less than $200 net billing.
6. Governmental Approvals. Buyer shall be responsible for, and shall bear all

costs involved in, obtaining any government approvals required for the impor-
tation or sale of the Products.

7. Taxes. All taxes, duties and other governmental charges (other than general
real property and income taxes), including any interest or penalties thereon,
imposed directly or indirectly on Omron or required to be collected directly or
indirectly by Omron for the manufacture, production, sale, delivery, importa-
tion, consumption or use of the Products sold hereunder (including customs
duties and sales, excise, use, turnover and license taxes) shall be charged to
and remitted by Buyer to Omron.

8. Financial. If the financial position of Buyer at any time becomes unsatisfactory
to Omron, Omron reserves the right to stop shipments or require satisfactory
security or payment in advance. If Buyer fails to make payment or otherwise
comply with these Terms or any related agreement, Omron may (without liabil-
ity and in addition to other remedies) cancel any unshipped portion of Prod-
ucts sold hereunder and stop any Products in transit until Buyer pays all
amounts, including amounts payable hereunder, whether or not then due,
which are owing to it by Buyer. Buyer shall in any event remain liable for all
unpaid accounts.

9. Cancellation; Etc. Orders are not subject to rescheduling or cancellation
unless Buyer indemnifies Omron against all related costs or expenses.

10. Force Majeure. Omron shall not be liable for any delay or failure in delivery
resulting from causes beyond its control, including earthquakes, fires, floods,
strikes or other labor disputes, shortage of labor or materials, accidents to
machinery, acts of sabotage, riots, delay in or lack of transportation or the
requirements of any government authority. 

11. Shipping; Delivery. Unless otherwise expressly agreed in writing by Omron:
a. Shipments shall be by a carrier selected by Omron; Omron will not drop ship

except in “break down” situations.
b. Such carrier shall act as the agent of Buyer and delivery to such carrier shall

constitute delivery to Buyer;
c. All sales and shipments of Products shall be FOB shipping point (unless oth-

erwise stated in writing by Omron), at which point title and risk of loss shall
pass from Omron to Buyer; provided that Omron shall retain a security inter-
est in the Products until the full purchase price is paid;

d. Delivery and shipping dates are estimates only; and
e. Omron will package Products as it deems proper for protection against nor-

mal handling and extra charges apply to special conditions.
12. Claims. Any claim by Buyer against Omron for shortage or damage to the

Products occurring before delivery to the carrier must be presented in writing
to Omron within 30 days of receipt of shipment and include the original trans-
portation bill signed by the carrier noting that the carrier received the Products
from Omron in the condition claimed.

13. Warranties. (a) Exclusive Warranty. Omron’s exclusive warranty is that the
Products will be free from defects in materials and workmanship for a period of
twelve months from the date of sale by Omron (or such other period expressed
in writing by Omron). Omron disclaims all other warranties, express or implied.
(b) Limitations. OMRON MAKES NO WARRANTY OR REPRESENTATION,
EXPRESS OR IMPLIED, ABOUT NON-INFRINGEMENT, MERCHANTABIL-

ITY OR FITNESS FOR A PARTICULAR PURPOSE OF THE PRODUCTS.
BUYER ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE
PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR
INTENDED USE. Omron further disclaims all warranties and responsibility of
any type for claims or expenses based on infringement by the Products or oth-
erwise of any intellectual property right. (c) Buyer Remedy. Omron’s sole obli-
gation hereunder shall be, at Omron’s election, to (i) replace (in the form
originally shipped with Buyer responsible for labor charges for removal or
replacement thereof) the non-complying Product, (ii) repair the non-complying
Product, or (iii) repay or credit Buyer an amount equal to the purchase price of
the non-complying Product; provided that in no event shall Omron be responsi-
ble for warranty, repair, indemnity or any other claims or expenses regarding
the Products unless Omron’s analysis confirms that the Products were prop-
erly handled, stored, installed and maintained and not subject to contamina-
tion, abuse, misuse or inappropriate modification. Return of any Products by
Buyer must be approved in writing by Omron before shipment. Omron Compa-
nies shall not be liable for the suitability or unsuitability or the results from the
use of Products in combination with any electrical or electronic components,
circuits, system assemblies or any other materials or substances or environ-
ments. Any advice, recommendations or information given orally or in writing,
are not to be construed as an amendment or addition to the above warranty.
See http://www.omron247.com or contact your Omron representative for pub-
lished information.

14. Limitation on Liability; Etc. OMRON COMPANIES SHALL NOT BE LIABLE
FOR SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES,
LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN ANY
WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS
BASED IN CONTRACT, WARRANTY, NEGLIGENCE OR STRICT LIABILITY.
Further, in no event shall liability of Omron Companies exceed the individual
price of the Product on which liability is asserted.

15. Indemnities. Buyer shall indemnify and hold harmless Omron Companies and
their employees from and against all liabilities, losses, claims, costs and
expenses (including attorney's fees and expenses) related to any claim, inves-
tigation, litigation or proceeding (whether or not Omron is a party) which arises
or is alleged to arise from Buyer's acts or omissions under these Terms or in
any way with respect to the Products.   Without limiting the foregoing, Buyer (at
its own expense) shall indemnify and hold harmless Omron and defend or set-
tle any action brought against such Companies to the extent based on a claim
that any Product made to Buyer specifications infringed intellectual property
rights of another party. 

16. Property; Confidentiality. Any intellectual property in the Products is the exclu-
sive property of Omron Companies and Buyer shall not attempt to duplicate it
in any way without the written permission of Omron. Notwithstanding any
charges to Buyer for engineering or tooling, all engineering and tooling shall
remain the exclusive property of Omron. All information and materials supplied
by Omron to Buyer relating to the Products are confidential and proprietary,
and Buyer shall limit distribution thereof to its trusted employees and strictly
prevent disclosure to any third party. 

17. Export Controls. Buyer shall comply with all applicable laws, regulations and
licenses regarding (i) export of products or information; (iii) sale of products to
“forbidden” or other proscribed persons; and (ii) disclosure to non-citizens of
regulated technology or information.

18. Miscellaneous. (a) Waiver. No failure or delay by Omron in exercising any right
and no course of dealing between Buyer and Omron shall operate as a waiver
of rights by Omron. (b) Assignment. Buyer may not assign its rights hereunder
without Omron's written consent. (c) Law. These Terms are governed by the
law of the jurisdiction of the home office of the Omron company from which
Buyer is purchasing the Products (without regard to conflict of law princi-
ples).   (d) Amendment. These Terms constitute the entire agreement between
Buyer and Omron relating to the Products, and no provision may be changed
or waived unless in writing signed by the parties. (e) Severability. If any provi-
sion hereof is rendered ineffective or invalid, such provision shall not invalidate
any other provision. (f) Setoff. Buyer shall have no right to set off any amounts
against the amount owing in respect of this invoice. (g) Definitions. As used
herein, “including” means “including without limitation”; and “Omron Compa-
nies” (or similar words) mean Omron Corporation and any direct or indirect
subsidiary or affiliate thereof. 

Certain Precautions on Specifications and Use
1. Suitability of Use. Omron Companies shall not be responsible for conformity

with any standards, codes or regulations which apply to the combination of the
Product in the Buyer’s application or use of the Product. At Buyer’s request,
Omron will provide applicable third party certification documents identifying
ratings and limitations of use which apply to the Product. This information by
itself is not sufficient for a complete determination of the suitability of the Prod-
uct in combination with the end product, machine, system, or other application
or use. Buyer shall be solely responsible for determining appropriateness of
the particular Product with respect to Buyer’s application, product or system.
Buyer shall take application responsibility in all cases but the following is a
non-exhaustive list of applications for which particular attention must be given:
(i) Outdoor use, uses involving potential chemical contamination or electrical
interference, or conditions or uses not described in this document.
(ii) Use in consumer products or any use in significant quantities.
(iii) Energy control systems, combustion systems, railroad systems, aviation
systems, medical equipment, amusement machines, vehicles, safety equip-
ment, and installations subject to separate industry or government regulations. 
(iv) Systems, machines and equipment that could present a risk to life or prop-
erty. Please know and observe all prohibitions of use applicable to this Prod-
uct. 
NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS
RISK TO LIFE OR PROPERTY OR IN LARGE QUANTITIES WITHOUT
ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO

ADDRESS THE RISKS, AND THAT THE OMRON’S PRODUCT IS PROP-
ERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE
OVERALL EQUIPMENT OR SYSTEM.    

2. Programmable Products. Omron Companies shall not be responsible for the
user’s programming of a programmable Product, or any consequence thereof. 

3. Performance Data. Data presented in Omron Company websites, catalogs
and other materials is provided as a guide for the user in determining suitabil-
ity and does not constitute a warranty. It may represent the result of Omron’s
test conditions, and the user must correlate it to actual application require-
ments. Actual performance is subject to the Omron’s Warranty and Limitations
of Liability. 

4. Change in Specifications. Product specifications and accessories may be
changed at any time based on improvements and other reasons. It is our prac-
tice to change part numbers when published ratings or features are changed,
or when significant construction changes are made. However, some specifica-
tions of the Product may be changed without any notice. When in doubt, spe-
cial part numbers may be assigned to fix or establish key specifications for
your application. Please consult with your Omron’s representative at any time
to confirm actual specifications of purchased Product. 

5. Errors and Omissions. Information presented by Omron Companies has been
checked and is believed to be accurate; however, no responsibility is assumed
for clerical, typographical or proofreading errors or omissions.
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Automation Control Systems
• Machine Automation Controllers (MAC) • Programmable Controllers (PLC) 
• Operator interfaces (HMI) • Distributed I/O • Software

Drives & Motion Controls 
• Servo & AC Drives • Motion Controllers & Encoders 

Temperature & Process Controllers 
• Single and Multi-loop Controllers

Sensors & Vision
• Proximity Sensors • Photoelectric Sensors • Fiber-Optic Sensors
• Amplified Photomicrosensors • Measurement Sensors
• Ultrasonic Sensors • Vision Sensors

Industrial Components 
• RFID/Code Readers  • Relays • Pushbuttons & Indicators
• Limit and Basic Switches • Timers • Counters • Metering Devices 
• Power Supplies

Safety   
• Laser Scanners • Safety Mats • Edges and Bumpers • Programmable Safety 
  Controllers • Light Curtains • Safety Relays • Safety Interlock Switches

OMRON AUTOMATION AND SAFETY • THE AMERICAS HEADQUARTERS • Chicago, IL USA • 847.843.7900 • 800.556.6766 • www.omron247.com

OMRON EUROPE B.V. • Wegalaan 67-69, NL-2132 JD, Hoofddorp, The Netherlands. • +31 (0) 23 568 13 00 • www.industrial.omron.eu 




