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Original instructions

Introduction

Thank you for purchasing the UMA Safety Mat.
This is the instruction Manual describing the use of the UMA Safety Mat.
Always take into account the following points when using the UMA Safety Mat

Make sure the UMA mat is handled by a "Responsible Person" who is well aware of and familiar with the machine to be installed.
The term "Responsible Person" used in this Instruction Manual means the person qualified, authorized and responsible to secure
"safety" in each process of the design, installation, operation, maintenance services and disposition of the machine.

It is assumed that the UMA mat will be used properly according to the installation environment, performance and function of the
machine. A responsible Person should conduct a risk assessment of the machine and determine the suitability of this product before
installation. Read this Manual thoroughly and understand its contents.



Legislation and Standards

1. When used with an MC3 Safety Mat Controller the UMA Series Safety Mats comprise a system of Category
3 according to EN ISO 13849-1 which has been EC type examined to the requirements of EN ISO 13856-1.
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2. (1) This product is a pressure-sensitive protective device in accordance with EN ISO 13856-1.
(2) This product complies with the following legislation and standards:

1) EU Legislation Machinery Directive 2006/42/EC
EMC Directive 2014/30/EU
RoHS Directive 2011/65/EC

2) European & International EN ISO 13856-1:2013
Standards EN 12978:2003+A1:2009
EN ISO 13849-1:2015

3) North American Standards:  ANSI/RIA 15.06-2012
ANSI B11.19-2010
ANSI/UL 508
OSHA 1910.21(b)
CSA 7432-04
CSA-C22.2 No. 14
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Terms and Conditions Agreement

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, MERCHANTABILITY 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 otherwise of any intellectual property right.

(c) Buyer Remedy. Omron's sole obligation 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 responsible for warranty, repair, indemnity or any other
claims or expenses regarding the Products unless Omron's analysis confirms that the Products were properly
handled, stored, installed and maintained and not subject to contamination, abuse, misuse or inappropriate
modification. Return of any Products by Buyer must be approved in writing by Omron before shipment. Omron
Companies 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
environments. 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.omron.com/global/ or contact your Omron representative for published information.

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.

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 Product 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.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR PROPERTY WITHOUT
ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS, AND THAT THE
OMRON PRODUCT(S) IS PROPERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL
EQUIPMENT OR SYSTEM.

Programmable Products

Omron Companies shall not be responsible for the user's programming of a programmable Product, or any consequence
thereof.
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Performance Data
Data presented in Omron Company websites, catalogs and other materials is provided as a guide for the user in

determining suitability 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 requirements. Actual performance is subject to the Omron's Warranty and
Limitations of Liability.

Change in Specifications

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

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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Safety Precautions

This manual uses of symbols and alerts to identify the level of risk associated with certain
uses or misuses of the product. Failure to follow all precautions and alerts may result in an
unsafe use or operation. Thoroughly read this manual and understand all installation
procedures, operation check procedures and maintenance procedures before using the
safety mat system. To use with safety controllers, refer to the controller’s user manual.

The following are the symbols and alerts used for Warnings:

Indicates a potentially hazardous situation which, if not avoided, will result in minor or moderate injury, or
& WARNING may result in serious injury or death. Additionally there may be significant property damage.

The symbols below are combined with alert statements used to differentiate between
mandatory and prohibited actions.

Indicates mandatory actions.

® Indicates prohibited actions.

Before installing and using the Safety Mat System, carefully read the Safety Precautions attached to
the product.

T R

Serious injury may occur due to loss of required safety functions. DO NOT install the safety mat so
that its operation may turn on the guarded equipment in a hazardous state. Only install the safety
mat so that its operation turns the guarded equipment off in a hazardous state.

Serious injury may occur due to loss of required safety functions. DO NOT use a safety mat to
detect children as it does not support child detection.

The operator has to be heavier than 35 kg (77 Ib) in order for the safety mat to sense the person.
Otherwise the safety mat may not activate and seriously injury can occur.

Do not use, on the safety mat, high heels or walking aids such as walking sticks or walking frames
of which the contact surface with the safety mat has a diameter less than 80 mm. Otherwise the
safety mat may not activate and seriously injury can occur.

Make sure to install the safety mat at the safe distance from the hazardous part of the equipment.
Otherwise, the machine may not stop before a person reaches the hazardous part, resulting in
serious injury.

DO NOT use the safety mat for machines that cannot be stopped by electrical control. For
example, DO NOT use it for a pressing machine that uses full-rotation clutch. Otherwise, the
machine may not stop before a person reaches the hazardous part, resulting in serious injury.

Ensure that no dead zone exists. An operator entering a dead zone where the operating machine
remains active may result in serious injury.

-2 -l %
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Stacking safety mats after removal from packaging may affect the functionality of the mats. The UMA
Safety Mat is durable activating device, providing it is properly handled and installed. For

dependable and long life of the safety mat, follow instructions in 5-2. Installation Procedure carefully.

DO NOT store the safety mat where it may fall. The product may get damaged or someone will get
hurt as it falls.

Employees must be instructed that the perimeter trim and molded corners are not an active
sensing surface. Stepping only on the perimeter trim and molded corners will not send a stop
signal to the guarded machine.

Mount mat trims properly for protection and for proper mat operation.

If the safety mat is large, DO NOT carry it horizontally or allow it to be handled by one person. The
safety mat may be bent or get damaged. The handler may be injured.

DO NOT cover a safety mat. Otherwise, the safety mat may not be activated, resulting in serious
injury.

Serious injury may occur due to loss of required safety functions. DO NOT drill through or make a
hole in the safety mat. Doing so may corrode the inside of the safety mat, which may cause a
person to go undetected.

DO NOT install the safety mat where the area is submerged in water. Water may enter the mat and
prevent it from working properly.

DO NOT use the safety mat where flammable gases or explosive gases may be present. Doing so
may cause combustion or explosion due to relay heating or arcing during switching.

DO NOT use the safety mat where the surrounding area has hot burning metal such as welding
sparks or it will be exposed to chemicals to which mat material is not resistant. The safety mat may
get damaged, which may cause a person to go undetected.

Serious injury may occur due to loss of required safety functions. DO NOT install the safety mat
upside down. Doing so may cause a person to go undetected. Install the safety mat so that the
surface with cones comes upside.

DO NOT drop or disassemble the safety mat. Doing so may damage the product or cause fire or
electric shock, resulting in seriously injury.

Serious injury may occur due to breakdown of the safety outputs. DO NOT connect loads beyond
rated value to the safety outputs.

Serious injury may occur due to breakdown of the safety outputs. Wire the safety mat properly so
that supply voltages or voltages for loads DO NOT touch the safety outputs accidentally or
intentionally.

Serious injury may occur due to loss of required safety functions. Operate this presence sensing
safetypressure-sensitive protective device only when it is properly installed, tested and inspected
in accordance with all applicable government, industry and company safety regulations.

90000V e e Ve
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Precautions for Safe Use

» Turn OFF the power supply before wiring. Also, do not touch any terminals (current-carrying parts) while the
power is ON. Doing so may result in electric shock.

«If a connector is not properly connected to extension cable or to another product, water may enter the
connector and prevent it from working properly.

* Install the safety mat on a flat surface, otherwise the mat may not work as intended.

+ Do not perform wiring when there is a risk of lightning. Doing so may result in electric shock.

* Apply properly specified voltages to the safety mat inputs. Applying inappropriate voltages may cause the
safety mat to fail to perform its specified function, which leads to the loss of safety functions or damages to
the safety mat.

» Use a power supply of the specified voltage. Do not use power supplies with large ripples or power supplies
that intermittently generate incorrect voltages.

* Do not use the safety mat for a load that exceeds the safety mat's switching capacity (contact voltage,
contact current) or other contact ratings. Doing so will reduce the specified performance, causing insulation
failure, contact welding, and contact failure, and the safety mat may be damaged.

* The durability of the safety mat depends greatly on the switching conditions. Confirm operation under the
actual conditions in which the safety mat will be used. Make sure the number of switching operations is
within the permissible range. If a safety mat is used after performance has deteriorated, it may result in
insulation failure between circuits and burning of the safety mat itself.

* To prevent short-circuit or ground failure of the load, connect fuses as protection elements. Not doing so may
damage or burn the load.

* When installing trims, be careful not to get injured by potential sharp edges.

* Incorrect connection to the controller will prevent the mat from working properly.

» Exceeding the maximum number of mats, the maximum mat surface area or the maximum total cable length
for mat connection will prevent the mat from working properly.

* Do not allow wheeled vehicle such as forklifts to be starting, braking, and turning while on the safety mat.
Doing so may cause damage to the surface of the mat and cause to loose traction.
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Precautions for Correct Use
Use the UMA Series Safety Mat in combination with the MC3 Safety Mat Controller.
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B Handle with care

1. Do not drop the safety mat to the ground or expose to excessive vibration or mechanical shock. The
safety mat may be damaged and may not function properly.

2. Do not apply constant loads to the same area of the safety mat for a long period of time. It may
damage the safety mat.

3. Do not use the safety mat submerged in water or in locations subject to high pressure water jets or
continual submersion.

4. Store the safety mat in a vertical (standing) position prior to installation so that loads are not applied
to the safety mat.

5. Bending radii of cables must be equal to or higher than specified minimum values.

B Solvents
Exposure of the safety mat to solvents such as alcohol, thinner, trichloroethane, organic solvents,
hydrochloric acid or gasoline should be avoided. Such solvents can make markings on the safety mat
illegible and cause deterioration of parts.

B Storage and use conditions of the Safety Mat
Do not store and install in the conditions stated below.
1. In direct sunlight
2. At ambient temperatures out of the range of -10 to 55°C (14 to 131°F).
3. At air pressure out of the range of 86 to 106 kPa
4. In corrosive or combustible gases
5. With excessive vibration or mechanical shocks
6. Under splashing of oil, chemicals

B Mounting of the Safety Mat
1. Use dedicated trims to secure the perimeter of the safety mat for installation.
2. Only install the safety mat on a smooth, flat surface free of debris, protrusions and holes. This could
result in damage or unspecified operation of the mat.
3. Do not use the cables to lift or move the safety mat.

M Disposal
Dispose of the safety mat in accordance with the relevant rules and regulations of the country or area
where the safety mat is used.

B Others
This is a Class A product (Product in industrial setting). Use of the product outside of an industrial
setting may cause radio disturbance. In such case, take appropriate measures.
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Unpacking the UMA Mat

The UMA mat is secured in a wooden frame with cardboard stapled on top and bottom. To remove the mat

from package, you have two options:

* Remove the staples from the top cardboard, or
» Use a utility knife to cut the cardboard along the inside of the staples and remove the cardboard. Make sure

to cut the cardboard no more than 10 mm inside the staples. Cutting more than 10 mm inside of the staples
may damage the mat.

To open,
cut along the staples 9
to prevent damaging the mat.

= ==

A Keep hands and fingers away from blade.
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System Overview

1-1. Description

The UMA Safety Mats are used to monitor an entire hazardous area. It offers flexibility, quick access and may

frequently be the most economic choice.

The UMA Safety Mats are ideally suited to harsh environments where devices such as laser scanners and

light curtains can false trip due to contaminants in the environment.

Safety mats when used as a start-up

prevention device offer additional worker protection offering continual detection in hazardous areas.

The safety mat must be of sufficient size to detect entry by an operator or others into a hazardous area. UMA

Safety Mats are available in a variety of standard sizes. Knowing the distance from the hazardous area of the

machine that must be covered with safety mats is critical to a safe installation.

Refer to 5-1. Safety Distance Calculation for more details.

1-1-1. How the System Works

There are two types of UMA Safety Mat, UMOOA--0-1 and UMOOA-O-0O-2. UMOOA-O-00-1

comes with a short 4-wire quick disconnect cable at a corner of the safety mat. (This mat is referred to
as "1-cable mat".) UMOOA-O-0-2 comes with two short 2-wire quick disconnect cables at two

corners of the safety mat. (This mat is referred to as "2-cable mat".)

1-cable mat

2-cable mat

“B” side

“B” side
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M8, 4-pin, 4-wire male

L]

M8, 3-pin, 2-wire male

[

M8, 3-socket, 2-wire female

Fig. 1-1 2-cable and 1-cable Mat Examples

For more details in 2-cable and 1-cable mat configurations, please refer to 2-2. Mat Dimensions.

The use of the UMA Safety Mat with a MC3 Safety Mat Controller, extension cables and trims can

construct a safety mat system.

(The use with NX Series Safety Control Unit is also possible. Refer to its user manual for details.)

Trims are used to provide mechanical protection for the mat cables and to secure the mat to the floor

so that they cannot be easily relocated and therefore become ineffective.
Users need to be aware that not all perimeter trim is the same.

Refer to 4-1-2. Trim Selection for more details.
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System Overview

1-2. Theory of Operation

When sufficient pressure is applied to the mat active sensing area, the two conductive plates inside the mat
touch causing the safety 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.

1-3. Application Examples

Presence sensing safety mats are used to monitor an entire hazardous area. They offer flexibility, quick
access and may frequently be the most economic choice. Other options for perimeter guarding include
interlocked barrier guards and safety light curtains. However, personnel can become trapped inside a barrier
guard and safety light curtains only monitor the perimeter, not the hazardous area inside. Additionally, mats
can also simplify routine tasks such as machine setup, maintenance and repair. Applications can be found
throughout industry and typically include the following areas:

* Welding Robots

* Assembly Machinery

» Material Handling

» Packaging Machinery

* Punches

* Presses

* Robotic Work Cells

B Machine Shutdown / Start Up Prevention
The safety mat is used to both shutdown the machine and prevent if from starting up while activated.

Fig. 1-2 Machine Shutdown / Start Up Prevention Example

B Machine Start Up Prevention
The light curtain turns off the machine and the safety mat prevents it from starting up while activated.

Fig. 1-3 Machine Start Up Prevention Example
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System Overview

1-4. Nomenclature

UMOOA-O-0-0
172 345

1. Measurement unit
None: Inch
M:  mm
2. Color
None: Black
Y: Yellow
3. Safety Mat Dimension A
4. Safety Mat Dimension B
5. Number of Cables
1: 1 cable (4-wire type)
2: 2 cables (2-wire type)

Mat Base ————

Mat Base

Dimension A

% Dimension 844

*Refer to 2-2. Mat Dimensions for the dimensions of the mat base.

1-5. List of Models

1-cable mat 2-cable mat

Dimension Black Yellow Dimension Black Yellow

A (mm) | B (mm) Model Model A (mm) | B (mm) Model Model
300 300 | UMMA-0300-0300-1 | UMMYA-0300-0300-1 300 300 | UMMA-0300-0300-2 | UMMYA-0300-0300-2
400 400 | UMMA-0400-0400-1 | UMMYA-0400-0400-1 400 400 | UMMA-0400-0400-2 | UMMYA-0400-0400-2
500 250 | UMMA-0500-0250-1 | UMMYA-0500-0250-1 500 250 | UMMA-0500-0250-2 | UMMYA-0500-0250-2
500 400 | UMMA-0500-0400-1 | UMMYA-0500-0400-1 500 400 | UMMA-0500-0400-2 | UMMYA-0500-0400-2
500 500 | UMMA-0500-0500-1 | UMMYA-0500-0500-1 500 500 | UMMA-0500-0500-2 | UMMYA-0500-0500-2
500 1500 | UMMA-0500-1500-1 | UMMYA-0500-1500-1 500 1500 | UMMA-0500-1500-2 | UMMYA-0500-1500-2
600 400 | UMMA-0600-0400-1 | UMMYA-0600-0400-1 600 400 | UMMA-0600-0400-2 | UMMYA-0600-0400-2
750 250 | UMMA-0750-0250-1 | UMMYA-0750-0250-1 750 250 | UMMA-0750-0250-2 | UMMYA-0750-0250-2
750 500 | UMMA-0750-0500-1 | UMMYA-0750-0500-1 750 500 | UMMA-0750-0500-2 | UMMYA-0750-0500-2
750 750 | UMMA-0750-0750-1 | UMMYA-0750-0750-1 750 750 | UMMA-0750-0750-2 | UMMYA-0750-0750-2
750 1500 | UMMA-0750-1500-1 | UMMYA-0750-1500-1 750 1500 | UMMA-0750-1500-2 | UMMYA-0750-1500-2
1000 500 | UMMA-1000-0500-1 | UMMYA-1000-0500-1 1000 | 500 | UMMA-1000-0500-2 | UMMYA-1000-0500-2
1000 750 | UMMA-1000-0750-1 | UMMYA-1000-0750-1 1000 750 | UMMA-1000-0750-2 | UMMYA-1000-0750-2
1000 | 1000 | UMMA-1000-1000-1 | UMMYA-1000-1000-1 1000 | 1000 | UMMA-1000-1000-2 | UMMYA-1000-1000-2
1000 | 1250 | UMMA-1000-1250-1 | UMMYA-1000-1250-1 1000 | 1250 | UMMA-1000-1250-2 | UMMYA-1000-1250-2
1000 | 1500 | UMMA-1000-1500-1 | UMMYA-1000-1500-1 1000 | 1500 | UMMA-1000-1500-2 | UMMYA-1000-1500-2

For inch-sized or other sized UMA Safety Mats, please contact your sales representative.
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Specifications

2-1. Specifications

Table2-1 Specifications

Detection Method

Pressure sensitive

Mat Type

Normally open SPST, four-wire (1-cable type) or two-wire (2-cable type) available

Mat Electrical Rating

20.4V1t028.8V

Activation Force

300 N (67 Ibf) min. to 80 mm (3.14 in.) dia. test piece

Maximum Load

2,000 N (450 Ib) to 80 mm (3.14 in.) dia. test piece
1,862 kPa (270 Ibs/in.2) (rolling load (stationary))

Response Time

50 ms max.

Mechanical Durability

1 x 106 operations min.

Mat Exit Cable

Model No. ending *-1’: 1 exit cable, M8 4-pin cable, 4 conductors, 22 AWG, male
Model No. ending *-2’: 2 exit cables, M8 3-pin cable, 2 conductors, 22 AWG, 1 male and 1
female

Ambient operating temperature

-10 to 55°C (14 to 131°F) (with no icing or condensation)

Ambient storage temperature

-10 to 55°C (14 to 131°F) (with no icing or condensation)

Ambient operating humidity

0 to 95% RH

Degree of protection

IP65

Material (Mat cover)

Polyurethane

Weight

Approx. 25 kg/m?

Table2-2 Conformity

Conforming to Standards

Refer to Legislation and Standards for details.

Performance Level (PL)/
Safety Category *

PL d, Category 3 (EN 1SO 13849-1:2015)

PFHd *

4.8x10-

* Applicable to integrated systems of UMA Safety Mats and MC3 Safety Mat Controller.
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2-2. Mat Dimensions

Specifications

Mat Step*2: 6.35 (0.25)

».Dead Zone™*®

<« Mat Base: Mat Dimension Aor B*' + 12.70 (0.50) —————»|

Mat Dimension A or B*'

Mat Step*2: 6.35 (0.25)

LS LS LS LS LS LS LS S

Dead Zone*® | |

i

6.35 (0.25)

¥

12.70 (0.50)
/ ) )

6.35 (0.25)

*1. Refer to 1-4. Nomenclature for more information.
*2. "Step" portion of mat (inactive) is used to "seat/place/hold" trim.
*3. The mat has the following inactive (non-sensing) area:
- 10 mm (20 mm at corners) with a test piece of 80 mm diameter
- 15 mm (30 mm at corners) with a test piece of 11 mm diameter

Fig. 2-1 Mat dimensions (side view)

DIMENSIONS: mm (Inches)

v

Fig. 2-2 Example dimensions (UMMA-0500-0500-0)

DIMENSIONS: mm

UMA Series

User Manual
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DIMENSIONS: mm (Inches)
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Cable exits right hand corner of “B” side

UMMA-1000-1500-1 (shown)

000000000000000000000000000000000000000
0000000000000 00000000000000000000000000
0000000000000 00000000000000000000000000
0000000000000 O00OO0D00O00O000000000000000O0O0
000000000000000000000000000000000000000
0000000000000 00000000000O0QOf
0000000000000 000000000O00O0OO0
0000000000000 000000000O0O0O0O0O0
000000000000 0ODOOO00000O0O0O0O O
0000000000000 O0O0O00000O0O0O0O O
©000000000000000000000000000| X
000000000000000000000000000M
0000000000000 00000000000000000000000000
0000000000000 00000000000000000000000000
000000000000 0D00O000000000000000000000000
0000000000000 000000000000000000000000O0O0
0000000000000 O000000000000000000000000O0O0
000000000000000000000000000000000000000
0000000000000 00000000000000000000000000
0000000000000 00000000000000000000000000
0000000000000 00000000000000000000000000
0000000000000 O00OOO000O00000000000000000O0
0000000000000 O0000000000000000000000000O0
000000000000000000000000000000000000000
0000000000000 00000000000000000000000000
0000000000000 00000000000000000000000000
0000000000000 00000000O000000000000000000
0000000000000 0O00000000000000000000000O0O0
0000000000000 000000000000000000O0000000O0
000000000000000000000000000000000000000
0000000000000 00000000000000000000000000
0000000000000 00000000000000000000000000
0000000000000 00O000000000000000000000000
0000000000000 0000000000000000000000000O0
0000000000000 O00O000000000000000000000O0O0
000000000000000000000000000000000000000
0000000000000 00000000000000000000000000
0000000000000 0000000000000000000000000O0
000000000000 0O000O000000000000000000000000
0000000000000 O00O00000000000000000OO0O00O0O0
0000000000000 O00O0000O00000000000000000O0O0
000000000000000000000000000000000000000
0000000000000000000000000000000000000O0O0
0000000000000 00000000000000000000000000
000000000000000000000000000000000000000
0000000000000 0000000000000000000000000O0
000000000000 000O00000000000000000000000O0
0000000000000 00000000000000O000000000000
0000000000000 O0000000000000000000000000O0
0000000000000 0000000000000000000000000O0
000000000000000000000000000000000000000
0000000000000 00000000000000000000000000

(2) Cable exit on corners of “B” side

UMMA-1000-1500-2 (shown)

000000000000 0000000000000000000000000O0O0
000000000000 00O000000O00000000000000000O0O0
0000000000000000000CO000000000000000000O0O0
000000000000000000000000000000000000000
000000000000 00000000000O0O0O0O oco0o0o0o00
000000000000 0O0000000000000O0
000000000000 0O000000O0000000O0
0000000000000 O000000000000O0O0
00000000000000000000000000O0
000000000000000000000000000|_&
©000000000000000000000000000M
000000000000 0000000000000000000000000O0O0
00000000000 00000000000000000000000000O0O0
000000000000 00O0O0000000000000000000000O0O0
0000000000000 000000000000000000000000O0O0
0000000000000000000000000000000000000O0O0
000000000000 00000000000000000000000000O0
00000000000 00000000000000000000000000O0O0
000000000000 0000000O0000000000000000000O0
000000000000 0000000000000000000000000O0O0
000000000000 00O00000000000000000000000O0O0
00000000000000000000000000000000000000O0
000000000000000000000000000000000000000
0000000000000000000000000000000000000O0O0
00000000000 00000000000000000000000000O0O0
000000000000 0000000000000000000000000O0O0
000000000000 000O0000000000000000000000O0O0
00000000000000000000000000000000000000O0
000D00000000000000000000000000000000000
0000000000D0O00000000000000000000000000O0O0
0000000000 O0O00000000OO00000000000000000O0O0
000000000000 0000000000000000000000000O0O0
000000000000 0000000000000000000000000O0O0
000000000000000000000000000000000000000
000D00000000000000000000000000000000000
000000000000 DO000000000000000000000000O0
000000000000 00000000000000000000000000O0
000000000000 00O000O00000000000000000000O0O0
000000000000 00O000000O00000000000000000O0O0
000000000000000000000000000000000000000
000000000000 00000000000000000000O00000O0O0
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000000000000 0000000DO00000000000000000O0O0
00000000000 00O000000000000000000000000O0O0
000000000000000000000000000000000000000
00000000000000000000000000000000000000O0
000000000000 0000000000000000000000000O0O0
000000000000 0DO0000000000000000000000000O0
000000000000 0000000000000000000000000O0O0
000000000000 00O00000000000000000000000O0O0
000000000000 00O00000000000000000000000O0O0

“B”
1500
shown

B

The UMOOA-O-00-1 mat comes with a short 4-conductor quick disconnect cables with M8 4-pin

connector at a corner of the safety mat.

® UMOOA-O-0-1 (1-cable mat)

Specifications

The UMOOA-I-00-2 mat comes with two short 2-conductor quick disconnect cables with M8 3

connector at two corners of the safety mat.

Fig. 2-3 1-cable mat dimensions

B UMOOA-O-O-2 (2-cable mat)

—
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Fig. 2-4 2-cable mat dimensions
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2-3. Limitations for Using Controllers

Controller

Maximum number of
mats connected in series

Maximum safety mat
surface area

Maximum total cable
length

MC3

12

10 m2

100 m

UMA Series

User Manual
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UMA Mat Connection Examples

3-1. Connection Example

3-1-1. 2-Cable Mat
3-1-1-1. Single 2-Cable Mat (UMOOA-O-0-2)

Safety Mat Controller

MC3 Terminals o A
M11| M2 m21| m22] ¢ -
\ [ | / iy

Blue Brown Blue Brown

UMA-CBL-3PMF-M8-CM
M8 3-pin extension cable

| B i
___2 conductors 2 conductors UMA-CBL-3PCF-M8-C0M
3 pins (Female) 3 pins (Male) M% Il"-pln single connector
cable

M8 3-pin male-male extension cable

/ UMA-CBL-3PMM-M8-0.15M

SO0 G0 I
2 conductors — UMA-CBL-3PMF-M8-0O0M UMA-CBL-3PCF-M8-C0M
3 pins (Male) M8 3-pin extension cable M8 3-pin single connector cable

Refer to Chapter 6 Cables for more information on the extension cables.
Refer to Mat Controller MC3 Series Installation and Operating Manual for connection with the MC3.

a|dwex3 uonossuuo)d SJalquQ

Fig. 3-1 Single 2-Cable Mat to MC3

3-1-1-2. Multiple 2-Cable Mats in Series (UMOOA-I--2)

A
: !
iy,
Safety Mat Controller
MC3 Terminals
M11| M12| M21] M22
o o ) O
B 2 conductors 2 conductors s
3 pins (Female) 3 pins (Male) Blue Brown Blue Brown
UMA-C_BL-SPMM-M8-O.1 5M UMA-CBL-3PMF-M8-0O0M
M8 3-pin male-male extension cable M8 3-pin extension cable
2 conductors Lm Wi
3 pins (Male) UMA-CBL-3PCF-M8-COM
M8 3-pin single connector cable
| B G0
UMA-CBL-3PMF-M8-0OM UMA-CBL-3PCF-M8-00M
M8 3-pin extension cable M8 3-pin single connector cable

Refer to Chapter 6 Cables for more information on the extension cables.
Refer to Mat Controller MC3 Series Installation and Operating Manual for connection with the MC3.

Fig. 3-2 Multiple 2-Cable Mats in Series to MC3

UMA Series
12 User Manual



UMA Mat Connection Examples

3-1-1-3. Multiple 2-Cable Mats of Different Orientations in Series (UMOOA-I-[-2)

2 cgnductors 2 c_onductors 2 c<_>nductors UMA-CBL-3PCF-M8-1M
/ 3 pins (Male) \ 3 pins (Female) . _ﬁ pins (Male); M8 3-pin single connector cable
rn-wmu‘ r\ll | B

UMA-CBL-3PMM-M8-0.15M

2 conductors M8 3-pin male-male extension cable

3 pins (Female)
UMA-CBL-3PFF-M8-0.15M

M8 3-pin female-female Blue Brown
extension cable | |
M21| M22
: Safety Mat Controller = .
- MC3 Terminals
_J gy
M11[ M12
I
UMA-CBL-3PMM-M8-0.15M Blue Brown
M8 3-pin male-male extension cable
2 conductors
/3 pins (Male)
L\ 1§ [0 J ow ([
\ / / UMA-CBL-3PCF-M8-[1M
2 conductors 2 conductors M8 3-pin single connector cable
3 pins (Female) 3 pins (Male)
Refer to Chapter 6 Cables for more information on the extension cables.
Refer to Mat Controller MC3 Series Installation and Operating Manual for connection with the MC3.
Fig. 3-3 Multiple 2-Cable Mats of Different Orientations in Series to MC3
UMA Series
User Manual
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UMA Mat Connection Examples

3-1-2. 1-Cable Mat
3-1-2-1. Single 1-Cable Mat (UMOOA-O-00-1)

Safety Mat Controller
UMA Safety Mat y :
2082028008 bentoosan5000a000000000000008 8938 MC3 Terminals -
M11| M12| M21{M22 <
HHEH HHH | ! | ! g
Ssaccossssentosessentosssansosssantessssacts Black Brown Blue White
(- IO0 T
4 conductors UMA-CBL-4PMF-M8-0O0M  UMA-CBL-4PCF-M8-00M
4 pins (Male) M8 4-pin extension cable M8 4-pin single connector cable

Refer to Chapter 6 Cables for more information on the extension cables.
Refer to Mat Controller MC3 Series Installation and Operating Manual for connection with the MC3.

Fig. 3-4 Single 1-Cable Mat to MC3

3-1-2-2. Multiple 1-Cable Mats in Series (UMOOA-I--1)

a|dwex3 uonossuuo)d SJaldqu

UMA Safety Mat 1 : UMA Safety Mat 2 : : UMA safety Mat 3
<y
4 conductors &
4 pins (Male) —
H E E Safety Mat
UMA-CBL-4PMF-M8-C0M UMA-CBL-4PMF-M8-00M UMA-CBL-4PMF-M8-CIM Terminal Controller
M8 4-pin extension cable M8 4-pin extension cable g M8 4-pin extension cable g B|°Ck_ MC3 Terminals
Brown M12
: Black M11
ﬂ W E Blue
UMA-CBL-4PCF-M8-0O0M UMA-CBL-4PCF-M8-00M UMA-CBL-4PCF-M8-C0M / White | O—
M8 4-pin single connector cable M8 4-pin single connector cable M8 4-pin single connectorcable / :|
Brown| O—
/ Black
Blue
\ White | o
\ Brown O—:|
Black
Blue | O M21
White | o M22

Refer to Chapter 6 Cables for more information on the extension cables.
Refer to Mat Controller MC3 Series Installation and Operating Manual for connection with the MC3.

Fig. 3-5 Multiple 1-Cable Mats in Series to MC3

UMA Series
14 User Manual



UMA Mat Connection Examples

3-2. Application Examples

3-2-1. UMA (1-Cable Mats) with MC3 (Manual Reset Mode)

W Application Overview
* The power supply to the motor M is turned OFF when a person steps on the mat.
» The power supply to the motor M is kept OFF until the reset switch S1 is pressed after a person steps
out of the mat and the guard is closed.

Bluel ___Whit
UMA | —
Black]  Brow

so|dwex3 uoneolddy 8191deq3

Power
supply

s1
KM1
= KM2
S1: Reset switch

KM1 and KM2: Magnetic Contactors
M: 3-phase motor

24 VDC—— Control Circuit

Y/
{527
&)
<
(@)
w

Timing Chart
activated
UMA Safety Mat deactivated :
Reset switch S1 m ! m
T + T
| ] |
MC3 Safety Mat Controller ’—‘ ’—
13-14, 23-24

7 i 7

MC3 Safety Mat Controller 1 "_“
3132, 4142 —— |
| |

KM1 and KM2 (NC)

;

i ! i

KM1 and KM2 (NO)

Note. Remove the three yellow jumpers from the MC3 to use Manual Reset Mode. Refer to Mat Controller MC3
Series Installation and Operating Manual for the location of the jumpers.

UMA Series
User Manual 15



UMA Mat Connection Examples

3-2-2. UMA (2-Cable Mats) with MC3 (Automatic Reset Mode)

B Application Overview
» The power supply to the motor M is turned OFF when a person steps on the mat.
* The power supply to the motor M is turned OFF when the S1 detects that the guard is opened.
* The power supply to the motor M is kept OFF until a person steps out of the mat and the guard is
closed.

(Other safety relay units or safety controllers than the G9SB can also be used for this application.)

Blue Brown

UMA | ——11

Blue Brown

Blue Brown

UMA | t—— $10

so|dwex3 uoneoljddy 8191d9q3

Power

24 VDC
= supply

Control Circuit

Y
=
2

S1: Safety door switch
KM1 and KM2: Magnetic Contactors
M: 3-phase motor

Timing Chart

activated
UMA Safety Mat deactivated ; ;

Safety door switch S1

1

T T
MC3 Safety Mat Controller i i
13-14, 23-24 ‘ ‘
MC3 Safety Mat Controller "—“
31-32, 41-42

L
G9SB 13-14, 23-24 I I I
: :
I

KM1 and KM2 (NC)

KM1 and KM2 (NO) |

Note. Attach the three yellow jumpers to the MC3 to use Automatic Reset Mode. Refer to Mat Controller MC3
Series Installation and Operating Manual for the location of the jumpers.

UMA Series
16 User Manual
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Mounting Trims

4-1. Safety Mat Mounting Trim

4-1-1. Considerations

Only authorized individuals may relocate the safety mat in order to prevent inadvertent movement.
These requirements include, but are not limited to:

 Secured edging;

» Secured trim;

* Fasteners;

* Recesses;

+ Size and weight of large mats

Several types of perimeter trim are available as described later in this document. Users need to be

aware that not all perimeter trim is the same. Two of the most optimum types of trim include two-part

perimeter ramp 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.

» Two-part joining trim is used to create an active area between two adjacent mats.

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.

wiil Bununop 1N A18res VJSldEL]:)

Mount mat trims properly for protection and for proper mat operation. 0

Perimeter trim is used to provide mechanical protection for the mat cables and to fasten the mat(s) in
place as required by ISO 13856.

ISO 13856-1:2013, 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 trim is sloped
at 19 degrees.

UMA Series
18 User Manual



Mounting Trims

4-1-2. Trim Selection

The following pages show the various versions of the perimeter trim and joining trim that are currently
available from Omron, and show the typical installation dimensional details.The following pages show
details of the available Omron Trim Assemblies.

Items shown include:

Table 4-1 Trims list
Name Model Length Description

Ramp Trim with Yellow PVC | UMRT4 1.22 m (48in.) | Used for perimeter of safety mat. Composed of two parts, an
Cover aluminum base and a PVC cover. Possible to install cables
UMRTS8 244 m (96in.) |inside.

Joining Trim UMJS4 1.22m (48in.) | Used to join multiple safety mats. Serves to create an active
joint between safety mats. Composed of two parts, an
umJss 244 m (96 in.) |aluminum base and a PVC cover. Possible to install cables

inside except M8 connector portion.

Aluminum Ramp Trim UMAL 2.44 m (96 in.) | Used for perimeter of safety mat. This is a single part aluminum
trim. Available for areas where the two part ramp trim may not
be suitable. Possible to install cables inside.

Molded Outside Corner UumMoC - Used for the outside corners of perimeter trim. This is a single
part PVC trim. Designed to mate with two part PVC trim.

Molded Inside Corner uMIC Used for the inside corners of perimeter trim. This is a single

part PVC trim. Designed to mate with two part PVC trim.

Note 1. The Ramp Trim with Yellow PVC Covers, Joining Trims or Aluminum Ramp Trims must be cut to fit the length of the
safety mats to be used.
If cables are to be routed in the wireway of the trim or exit the trim, the trim must be cut or notched for cable access.
Refer to Chapter 5 Installation for more information on cutting or notching the trim.

Note 2. The Ramp Trims with Yellow PVC Cover, Aluminum Ramp Trims and Molded Corners must be anchored to the floor to
secure the safety mats. It is also necessary to drill holes in the trims for the anchors.
Refer to Chapter 5 Installation for more information on drilling holes in the trims and molded corners and anchoring to
the floor.

Note 3. Screws (No.8-32 x 1.25") and anchors (12 each) are included with Ramp Trim with Yellow PVC Cover (UMRT4 and
UMRTS8) and Aluminum Ramp Trim (UMAL).

(@)
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4-1-2-1. Two-Part Ramp Trim with Yellow PVC Cover (UMRTLI)
* Ramp trim, aluminum base & PVC cover.
*+69.9 mm (2.75 in.) to mat layout dimensions. Refer to Fig. 4-6 for explanations.
This trim simplifies routing of cables and replacement of damaged mats. The 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. The trims must be cut to fit the length of the safety mats to be used. The corner of this trim
must be cut to be mitered if UMCIC Molded Corners are not used.
Refer to 5-2-5-1. Securing the UMA Safety Mat with Two-Part Ramp Trim with Yellow PVC Cover
(UMRT@) for the dimensions of the mitered corners.

3.65

69.9

|
b Z Z

/ (

L J j
‘%28.6—»

91.4 DIMENSIONS: mm

Fig. 4-1 UMRTO

UMA Series
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Mounting Trims

4-1-2-2. Aluminum Ramp Trim (UMAL)
* Ramp trim, one-part aluminium.
*+63.5 mm (2.50 in.) to mat layout dimensions. Refer to Fig. 4-6 for explanations.
This single part aluminum ramp trim is available for areas where the two part ramp trim may not be
suitable. The 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. The trims must be cut to fit the length of the safety mats to be used. The
corner of this trim must be cut to be mitered.
Refer to 5-2-5-3. Securing the UMA Safety Mat with Aluminum Ramp Trim (UMAL) for the dimensions
of the mitered corners.

63.5 DIMENSIONS: mm

Fig. 4-2 UMAL

4-1-2-3. Molded Corners (UMCIC)
* Perimeter ramp trim, PVC cover with molded corners.
*+69.9 mm (2.75 in.) to mat layout dimensions.
This molded corner eliminates the need to miter the corners of perimeter trim. The molded corner is
designed to mate with Omron two part PVC trim. The molded corner 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 routed around the molded corners as these corners are fastened over the

wiil Bununop 1N A18res -|7191deu:)

wiring.
Molded Corners Outside (UMOC) Molded Corners Inside (UMIC)
58.4 57.5
~— 30.6 —| 2-4.3dia. 219 2-4.3 dia.
724 <
946 N
57.5
B 44% T
21.9
B |
5 | 724 B
94.6
Cross section A-A Cross section B-B
371, 1371
| 69.9 69.9 |
18.7 18.7
| T8 848] | |
b —26— o o 26— bl
13.92 13.92 DIMENSIONS: mm
Fig. 4-3 UMOC
UMA Series
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Mounting Trims

4-1-2-4. Two Part Active Joining Trim (UMJSI)
When multiple UMA 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
(except M8 connector portion). Active Joining Trim works by transferring the weight of an object or
personnel beyond the 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.

Joining trim for layouts with more than one mat.
Gap between mats for two-part joining trim is 35.8 mm. The overall size of the mat will be
longer than mats’ nominal dimensions.

3071.6 (1250 + 35.8 + 750 + 35.8 + 1000)
— =~ 23.1 ——=23.1

35.8 —{|~— Gap 35.8 —{|=—— Gap

1250 750 1000
Mat size Mat size
750 x 1250 750 x 750
750 0

|‘——|—35.8mm Gap between mats 1500

T 23.1mm Gap between steps
i L

} Mat size
A Ys————— PVC Cover 1500 x 1000

77722222222222000000200078 + VrzzzzzzzzzZ2Z2A

@ f_& Aluminum Base
| 101.6mm |
Active Mat 1 Active Mat L Two-part Joining Trim

DIMENSIONS: mm
Fig. 4-4 Two Part Active Joining Trim

See also 5-2-5-4. Two Part Active Joining Trim (UMJSt) for wireway for mat cables in the adjacent part
between the joining trim and another trim.

UMA Series

User Manual
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Mounting Trims

4-1-3. Typical Mat Trim Combination and Example
Calculations

Example 1: Using a Single Safety Mat Example 2: Using three Safety Mats

UMOC —fF BV [————— L Yo

UMRT4 —- il |:UMMA=1000-1000! » UMRT4 —fifi ‘{UMMA-1000-1000

UMIC

(C

pemmeee || UwrTs W ——
umJs4

UMOC — & 0¥

In this example, the perimeter of the safety mat is
about 4 m and the following trims and corners are UMMA-1000-1000 UMMA-1000-1000
used:

- UMMA-1000-1000 Safety Mat : 1 § ==———mNV8-D"—— ¥-—-UMOC
- UMRT4 Ramp Trim with Yellow PVC Cover
(1.22m): 4

- UMOC Molded Outside Corner - 4 In this example, the perimeter of the safety mats is about 8 m, the joint

between the safety mats is 2-m long, and the following trims and corners are
used:

- UMMA-1000-1000 Safety Mat : 3

- UMRT4 Ramp Trim with Yellow PVC Cover (1.22 m) : 4
- UMRT8 Ramp Trim with Yellow PVC Cover (2.44 m) : 2
- UMJS4 Joining Trim (1.22 m) : 2

- UMOC Molded Outside Corner : 5

- UMIC Molded Inside Corner : 1

Fig. 4-5 Typical Mat Trim Combination

wiil Bununop 1N A18res -|7191deu:)

The below example shows the nominal mat dimensions of 1500 mm x 1200 mm.
The trim is ADDED to layout perimeter (+69.9 mm) on all sides.
Outside dimensions including mat and trims become 1639.8 mm x 1339.8 mm.

1339.8 Mat Trim on

with trim — r=—outside
Dimension X Di‘mension X
. T 7, f

2 %
é Model Dimension X (mm)
% a UMRTO

1200 Mat Z UMOC 69.9

without trim
7 g 1639.8 Mat UMIC
g’ with trim UMAL 63.5
1500 Mat

Y without trim
g 7
/ 2

L LALLLLS 7 2 L LLLLS LY
DIMENSIONS: mm

Fig. 4-6 Example Calculation

UMA Series
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Installation

5-1. 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.

Operators must be aware that the perimeter trim and/or molded corners are not active sensing surfaces.
Stepping only on the perimeter trim and/or molded corners will not send a stop signal to the guarded machine.
They are used to hold mats in place and to simplify installation by providing channels for running cables.
Therefore they must not be included as an active sensing surface in safety distance calculation.

According to EN ISO 13855, the minimum distance, S, in millimeters, from the detection zone to the harzard
zone shall not be less than that calculated using the following equation:

S=(KXT+C

where

S = minimum safety distance (mm);

K = speed constant (mm/s);

T = overall stopping time of the system (s);
C = depth penetration factor (mm).

5-1-1. General Mounting of Safety Mat on the Floor

With safety mat, the safety distance must take into account the operator’s pace and stride. The
minimum distance for safety mat assumes the approach speed to the hazard zone will be at walking
speed, that is,
K =1600 mm/s
The overall system stopping time comprises at least two phases.
T=ti+t
where
T = overall stopping time of the system (s)
t+ = maximum time between the occurrence of the actuation of the safety mat and the output signal
achieving the OFF-state;
t2 = stopping time, which is the maximum time required to terminate the hazardous machine function
after the output signal from the safety mat achieves the OFF-state. The response time of the control
system of the machine shall be included.
The Depth Penetration Factor is represented by the symbol C. It is the minimum travel towards the
hazard before detection by the safety mat. Assuming the operator is walking and the safety mat is
mounted on the floor. The operator’s first step onto the mat is a depth penetration factor of 1200 mm,
that is,
C =1200 mm
The minimum distance, S, in millimeters, from the hazard zone to the outermost edge of the detection
zone of the safety mat, shall be calculated as:
S§=(1600 X T) + 1200 mm

uolenae) aouelsiq A1ajes 9191deq3
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5-1-1-1. General Mounting Example

Fig. 5-1 General Mounting Example

A worker is guarded by a safety mat mounted on the floor.
The response time of the safety mat controller (MC3 in this example) is 30 ms (t7) and the stopping
time of the machine system is 300 ms (£2).
The minimum distance is given by:
S=(1600 X T) + 1200
S = (1600 X 0.33) + 1200
S =528 + 1200
§=1728 mm

UMA Series

User Manual
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5-1-2. Step Mounting
If the safety mat is mounted on a step or raised platform, the minimum distance, S, from the detection
zone to the hazard zone may be calculated as follows, where h is the height of the step in millimeters
(mm).
S =(1600 X T) + (1200 — 0.4h) mm

5-1-2-1. Step Mounting Example

Fig. 5-2 Step Mounting Example

A worker is guarded by a safety mat mounted at 150 mm (h) high platform.
The response time of the safety mat controller (MC3 in this example) is 30 ms (t7) and the stopping
time of the machine system is 300 ms (t2).
The minimum distance is given by:
S=(1600 X T) + (1200 — 0.4h)
S =(1600 X 0.33) + (1200 — 60)

S =528 + 1140
S =1668 mm
UMA Series
User Manual



Installation

5-2. Installation Procedure

T

Stacking safety mats after removal from packaging may affect the functionality of the mats. The
UMA 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.

If the safety mat is large, DO NOT carry it horizontally or allow it to be handled by one person. The
safety mat may be bent or get damaged. The handler may be injured.

DO NOT cover a safety mat. Otherwise, the safety mat may not be activated, resulting in serious
injury.

Serious injury may occur due to loss of required safety functions. DO NOT drill through or make a
hole in the safety mat. Doing so may cause a person to go undetected.

V||0|@

5-2-1. 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 polyurethane 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.

5-2-2. Lifting and Carrying the UMA Safety Mat

Tilt the mat to a vertical position on the side without the mat cable(s). Hold the vertical edge of the mat
while lifting and carrying the mat. See below. 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 2.5 kg (5.5
Ib) to over 60 kg (132 Ib). The large size and flexibility of these mats can be awkward for one person to
carry.

21npadoid uonejesu| [eISIEIe

Fig. 5-3 Carrying the Mat
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Installation

5-2-3. Mounting Information

The mounting surface has to be absolutely even, clean and dry.

Position the mat correctly. Mats may not be folded or bent. Safety mats may not be modified in any
way. Cutouts or shortening are not possible.

Please note that mat trim is required to fix the mat to the floor. The total space required for a mat must
include both the mat and the selected trim.

5-2-4. Care of the UMA 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 wireways 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.

Bending radii of cables must be equal to or higher than the following minimum values:

» Mat cables (2-cable mats) and UMA-CBL-3P1-M8-L1M: R34 mm

* Mat cables (1-cable mats) and UMA-CBL-4P10-M8-C1M: R50 mm

5-2-5. Securing the UMA Safety Mat to the Floor

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. Use appropriate trim to prevent tripping.

1. 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.

2. User should drill mounting holes in aluminum base plate. User determines hole locations.
Recommended spacing should be approximately 610 mm between holes and 130 mm from each
end of the trim.

3. Utilize the drilled holes in perimeter trim as a template to mark drill points on the mounting surface/
floor. 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.

4. After marking drill points, remove perimeter trim and drill holes into mounting surface (use a 3/16
inch or 5 mm bit). Check hole alignment of the trim and floor, and then insert the supplied plastic
anchors into the mounting holes.

5. Position the mats, install the joining trim base between the mats and place the PVC cover on the
joining trim base. Square the mats. For two-part trims, slide the trim base under the mats. When the
mats and trim are correctly positioned and the holes are aligned, fasten the perimeter trim to the
floor using the supplied Phillips head screws.

6. After the mats and trim are securely anchored to the floor and the wires have been routed, a rugged
cover of the trim is snapped into place. Corners can either be mitered or be our exclusive molded
corners. When you using Corners, check hole alignment and fasten the Corners to the floor.

9I1NpP320.d uole|eisu] 9191deq3
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5-2-5-1. Securing the UMA Safety Mat with Two-Part Ramp Trim with Yellow PVC Cover

(UMRTO)

Safety Mat

Aluminum Trim Base

5000000000000000000600]

User determines location and makes
cut-out on side for cable exit.

A
127

0.5
(Re

>°

User removes section of
Aluminum Base “Rib” for internal

:

~<«—————— L=Nominal Mat Dimension ——

. _ 117.07
<« (PVCTrimCvr) =L+ @61 [ ——
< (Aluminum _ 138.43 _-0381/+0 — >
Trim Base) (5.45) (-0.015/+0)

Fig. 5-4 Installation Information for UMRTO

5-2-5-2. Securing the UMA Safety Mat with Two-Part Ramp Trim with Yellow PVC Cover

cable routing Lr}to conduit/duct.

Cable to be
routed through

Aluminum Base
conduit/duct.

DIMENSIONS: mm (Inches)

(UMRTL) and Molded Outside Corner (UMOC)

Care must be taken where wires are routed around the molded corners as these corners are fastened

over the wiring.

Safety Mat

Installation

MAT FASTENING DETAIL

Drill Holes
in Groove
(#8-32x 1.25"
Screw)
Scre!
Ancho ¢

Corner

° 5606000000000000 6000000
090000000000000000000000000000000000000000
©G000000000000000000000000000000000000000O0
0$0000000000000000000000000000000000000000
0G0000000000000000000000000000000000000000
©d0000000000000000000000000000000000000000
©d0000000000000000000000000000000000000O00O0
0d000000000000000000000000000000000000C0000
03000000000000000000000000000000000000000O0
©q000000000000000000000000000000000000000O0
09000000000000000000000000000000000000000Q0
0G00000000000000000000000000000000
0$000000000000000000000000000000CO| UMASwm Ma [OO
©0G00000000000000000000000000000000 &
©d00000000000000000000000000000000
©d00000000000000000000000000000000E ]
©0300000000000000000000000000000000O
0Q00000000000000000000000000000000G00000O0O0

= ©Q0000000000000000000000000000
©030000000000000000000000000000
040000000000000000000000000000
o000 ° ° ° oo
©00/0000000000000000000000000000000000000000000k0

<— (PVC Trim Cvr) =L - (g.odg) ) (_-%%15//:%)
_|. 508 --0.381/+0
< (Alum Base) =L- S, (-0.015/+0)

<«————— L=Nominal Mat Dimension ——— >

13843 1o - -0.381/+0

<«———— (Overall Length) =L+ (5.45) (70.015/+0)

Fig. 5-5 Installation Information for UMRTO and UMOC

User determines location
and makes cut-out on side
for cable exit. 127

(0.50)
(Ref)

=

Cable to be routed through
Molded Corner conduit/duct
and Aluminum Base
conduit/duct.

MAT FASTENING DETAIL
Drill Holes

in Groove
(#8-32x 1.25"
Screw)

Scre
Ancho E ¢

N

—

N

DIMENSIONS: mm (Inches)
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Installation

5-2-5-3. Securing the UMA Safety Mat with Aluminum Ramp Trim (UMAL)
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.

Auminum Trim Ramp MAT FASTENING DETAIL
RS
_\*} E\\\“\a“‘\‘\\\h
Safety Mat Drill and
Countersink
Holes in
Groove for

User determines location
‘2\,{, and makes cut-out on side

TV EEEEEEEErErTrre

P©0000000000000000000000000000000000000000000000 for cable exit
00000000000000000000D0000D0000000000000000D000000 " (#8_32)(125"
000000000000000000000000000000000000000000000O0 -
0000000000000000000000000000000000000000000000 * SCreW)

f— 302

. (Ref)
(0.50) 277
©0000000000000000000000000000000000000000000OO0 Ref Screw. e e
(Ref) (1.09)
(Ref)
User removes section of
000000000000000000000000000000000000000000000O0 —_— 1 1) “Rih”

P 205500055000500055020550005500059000539005320008]|{E==—=cln  Aluminum Trim “Rib” for ¢
PO0000O0O0000OO00000000000000000000000000000000000 " i 1
000000000000000000000000000000660000000000000664 |i internal cable routing

into co/nduit/duct. Ancho m

Cable to be
routed through
Aluminum Trim

conduit/duct.
127.3 TOL = = 0.381/+0

(5.01) (-0.015/ +0)
] Cable

T Conduit

DIMENSIONS: mm (Inches)

~<«——— L=Nominal Mat Dimension ———— >

[«———— (Alum Trim) =L+

Fig. 5-6 Installation Information for UMAL

5-2-5-4. Two Part Active Joining Trim (UMJSO)

2INpasonid uone|eisuy

Fig. 5-7 Picture of Active Joining Trim Cutout where Joining Trim enters Ramp Trim

Fig. 5-8 Picture of Active Joining Trim Cutout where Joining Trim enters Ramp Trim

Note. M8 connector portion cannot be installed under the Active Joining Trim.

5-2-6. Functional Test

The safety function of the safety mat must be tested by qualified personnel after installation. Refer to 7-
1. Test and Maintenance for the details.
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Installation

5-3. Installation Example

8.

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

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.

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

danger zone.

. Safety mats are properly installed.

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

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

protect connecting cables.

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

zone.

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

Fig. 5-9 Good Mat Installation Example

UMA Series

User Manual

a|dwex3 uone|eisul 9191deq3

31



O:mcﬂmﬂm Installation Example

UMA Series
User Manual

32



Chapter 6 Cables
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Cables

6-1. Using with 2-Cable Mats

6-1-1. Cable

6-1-1-1. Single Connector Cable (M8, 3-socket)
Model: UMA-CBL-3PCF-M8-[1M
Single connector cable to connect a 2-cable UMA Safety Mat to a MC3 Safety Mat Controller.

Bl 22 AWG 1
= rown { ! 1 4 Model L (m)
No connection
Blue (22 AWG) 3 UMA-CBL-3PCF-M8-02M 2
4 UMA-CBL-3PCF-M8-05M 5
L 3 UMA-CBL-3PCF-M8-10M | 10
70 |
‘ (@3.4 - 371 — 29.5
o — : :
Ferrules Jacket (Polyurethane) M8, 3-socket female, rotating, IP65

(22 AWG)
DIMENSIONS: mm

Fig. 6-1 UMA-CBL-3PCF-M8-0OM

6-1-1-2. Male-Female Extension Cable (M8, 3-pin)
Model: UMA-CBL-3PMF-M8-C1M
Extension cable to connect a 2-cable UMA Safety Mat to a UMA-CBL-3PCF-M8-L[1M Single Connector
Cable or connect multiple 2-cable UMA Safety Mats in series.
End “A” End “B” Model L (m)
Brown (22 AWG) 1
1 | UMA-CBL-3PMF-M8-02M 2

4
22 AWG
Noconnect|on Blue ( | 3 | No connection UMA-CBL-3PMF-M8-05M | 5
4 UMA-CBL-3PMF-M8-10M | 10
3
361 - .

29 [ 3.4 fz:/g.s
© HllD]ﬂﬂ[ﬂHﬂHﬁ * r
End “A” Jacket (Polyureth End “B”
M8, 3-pin male, non-rotating, IP65 acket (Polyurethane) M8, 3-socket female, rotating, IP65

SIe 8|qed-z ynm Buisn [eRRAe:lNe

DIMENSIONS: mm
Fig. 6-2 UMA-CBL-3PMF-M8-[1M

6-1-1-3. Male-Male Extension Cable (M8, 3-pin)

Model: UMA-CBL-3PMM-M8-0.15M
Used to connect the connector sockets of 2-cable UMA Safety Mats together.

Brown (22 AWG)
No Connection No Connection
Blue (22 AWG)

152.0 ~—36. 1—»
@9
3.4
- r
©
End “A” I—Jacket (Polyurethane) End “B”
M8, 3-pin male, non-rotating, IP65 M8, 3-pin male, non-rotating, IP65

DIMENSIONS: mm

Fig. 6-3 UMA-CBL-3PMM-M8-0.15M
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6-1-1-4. Female-Female Extension Cable (M8, 3-pin)

Model: UMA-CBL-3PFF-M8-0.15M
Used to connect the connector plugs of 2-cable UMA Safety Mats together.

End “A” End “B”
Brown (22 AWG)

3 1 1 1
4 4
No Connection 3 Blue (22 AWG) 3 No Connection
4 4
1 3

37.1 — 152.0 37—
9.5 9.5
r ?3.4
B———
End “A” Jacket (Polyurethane) End “B”
M8, 3-socket female, rotating, IP65 M8, 3-socket female, rotating, IP65

DIMENSIONS: mm
Fig. 6-4 UMA-CBL-3PFF-M8-0.15M

UMA Series

User Manual
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Cables

6-2. Using with 1-Cable Mats

6-2-1. Cable

6-2-1-1. Single Connector Cable (M8, 4-socket)
Model: UMA-CBL-4PCF-M8-1M
Single connector cable to connect a 1-cable UMA Safety Mat to a MC3 Safety Mat Controller.

- Brown (22 AWG) p 4 2 Model L (m)
White (22 AWG)
— 2 UMA-CBL-4PCF-M8-02M 2
Blue (22 AWG)
—t 3
UMA-CBL-4PCF-M8-05M 5
— Black (22 AWG) 4 3 1
UMA-CBL-4PCF-M8-10M 10
o
70
f%'o @9.5
—
Cormios Jacket (Polyurethane) M8, 4-socket female, rotating, IP65
(22 AWG) DIMENSIONS: mm

Fig. 6-56 UMA-CBL-4PCF-M8-[1M

6-2-1-2. Male-Female Extension Cable (M8, 4-pin)
Model: UMA-CBL-4PMF-M8-C1M
Extension cable to connect a 1-cable UMA Safety Mat to a UMA-CBL-4PCF-M8-[1M Single Connector

Cable.
End “A” End “B” Model L (m)
7| Brown (22 AWG) 1 UMA-CBL-4PMF-M8-02M | 2
2 4 o | White (22AWG)| 4 2 | UMA-CBL-4PMF-M8-05M | 5
3 | Blue (22 AWG) 3 UMA-CBL-4PMF-M8-10M | 10
4 | Black (22 AWG) 4
1 3 3 1

SIe 81qed-T ynm Buisn [eRRAe:lNe)

- 36.1 ‘L 371 "
9 @9.5
@5.0
o { /

I [
Jacket (Polyurethane) End “B”

M8, 4-socket female, rotating, IP65
DIMENSIONS: mm

End “A”
M8, 4-pin male, non-rotating, IP65

Fig. 6-6 UMA-CBL-4PMF-M8-L1M
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Appendix

7-1. Test and Maintenance

Serious injury may occur due to loss of required safety functions. Operate this pressure-sensitive protective
device only when it is properly installed, tested and inspected in accordance with all applicable government,
industry and company safety regulations.

The following test procedure must be performed by qualified personnel at installation and after any
maintenance, adjustment or modification to the UMA Safety Mat. Additionally, the test procedure must be
performed at periodic intervals depending upon use. The machine installer must specify the interval according
to national legislative requirements. Omron recommends a maximum interval of 6 months. Testing must be
documented in a way that allows it to be traced at any time. Testing ensures that the UMA Safety Mat works
properly to stop the machine. The requirements of the system and machine manufacturer are to be taken into
account and observed. Familiarity with this installation and operating manual is required before proceeding.

7-1-1. Visual Inspection

Check the following steps to properly inspect the mat.
1. Check the safety mat is secured to the floor with the recommended mounting trims in position and
not removed or relocated.

. Check the cable for damages.

. Check for proper cable connections.

. Check the surface of the mat for cuts or opening that exposes the electrode.

. Check the surface of the mat for dirt build-up that can reduce the traction on the mat. Sweep the
mat regularly.

Damaged or defective components of the safety mat system should be immediately replaced.

a b~ WODN

7-1-2. Functional Test

Check the following conditions of the safety mat.

« After verifying the conditions in 7-1-1. Visual Inspection, step onto the safety mat in several places to
check whether the output relays of the safety-monitoring device are disabled and stop the hazardous
movement of the machine.

Damaged or defective components of the safety mat system should be immediately replaced.

3oUBUSIUIBI puUe 1S3 LJa1deq:)
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Appendix

7-2. Accessories

UMA-CBL-3PMF-M8-10M

cable

10 m (393.7 in.)

connect multiple 2-cable UMA Safety Mats in
series.

UMA-CBL-3PMM-M8-0.15M | M8, 3-pin male to male extension 0.15m (5.91in.) | To be used to connect the connector sockets
cable of 2-cable UMA Safety Mats together.
UMA-CBL-3PFF-M8-0.15M | M8, 3-pin female to female extension | 0.15 m (5.9 in.) | To be used to connect the connector plugs of

cable

2-cable UMA Safety Mats together.

UMA Series

User Manual

Control Unit
Model No. Description
MC3 Safety Mat Controller
Trims
Model No. Description Weight *
UMRT4 Bulk two-part ramp trim with yellow 1.5kg (3.3 1b.)
PVC cover 1.22 m (48 in.) length
UMRTS8 Bulk two-part ramp trim with yellow 3.0kg (6.6 Ib.)
PVC cover 2.44 m (96 in.) length
UMJs4 Bulk two-part active joining trim 1.22 1.4 kg (3.0 Ib.)
m (48 in.) length
UMJS8 Bulk two-part active joining trim 2.44 2.7 kg (6.0 1b.)
m (96 in.) length
UMAL Bulk aluminum ramp trim 2.44 m (96 29kg (6.51b.)
in.)
umocC Molded outside corner
UMIC Molded inside corner
*Net weight
Cables for 1-cable mats
Model No. Description Length Application
UMA-CBL-4PCF-M8-02M M8, 4-pin female single connector 2m (78.7in.) | To be used to connect a 1-cable UMA Safety o)
UMA-CBL-4PCF-M8-05M cable 5m (196.9 in.) Mat to a MC3 Safety Mat Controller. >
9in. o
UMA-CBL-4PCF-M8-10M 10 m (393.7 in.) -%
UMA-CBL-4PMF-M8-02M M8, 4-pin male to female extension 2m (78.7in.) | To be used to connect a 1-cable UMA Safety _‘\]
UMA-CBL-4PMF-M8-05M cable 5m (1969 |n) Mat to a MC3 Safety Mat Controller. >
o
UMA-CBL-4PMF-M8-10M 10 m (393.7 in.) 8
7
=
Cables for 2-cable mats ]
Model No. Description Length Application
UMA-CBL-3PCF-M8-02M 2m (78.7 in.)
M8, 3-pin female single connector - To be used to connect a 2-cable UMA Safety
UMA-CBL-3PCF-M8-05M cable 5m (196.9in.) Mat to a MC3 Safety Mat Controller.
UMA-CBL-3PCF-M8-10M 10 m (393.7 in.)
UMA-CBL-3PMF-M8-02M 2m (78.7in.) | To be used to connect a 2-cable UMA Safety
UMA-CBL-3PMF-M8-05M M8, 3-pin male to female extension 5m (196.9 in.) Mat to a MC3 Safety Mat Controller or
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Appendix

7-3. Declaration of Conformity

No. DECL-000134 Rev. A

EU DECLARATION OF CONFORMITY

1. Product Models/Products:
Safety Mats, UMA Series, Model(s) UMA, UMMA, UMMYA, UMYA used in conjunction with
Safety Mat Controller Model MC3

2. Name and address of the manufacturer:
OMRON Scientific Technologies Incorporated
6550 Dumbarton Circle, Fremont, CA 94555-3605, U.S.A

3. This Declaration of Conformity is issued under the sole responsibility of the
manufacturer.

4. Objects of the declaration:
Pressure Sensitive Protective Devices to detect the presence of persons — consisting of a

Safety Mat Controller in conjunction with pressure sensitive safety mats. Not suitable for the

detection of children

5. The objects of the declaration described above are in conformity with the relevant Union
harmonization legislation:
Machinery Directive 2006/42/EC, 2014/30/EU EMC Directive, RoHS Directive 2011/65/EU

6. References to the relevant harmonized standards used or references to the other
technical specifications in relation to which conformity is declared:
Machinery Directive: EN ISO 13856-1:2013, EN 12978:2003+A1:2009, EN 1SO 13849-1:2015

7. Name, address, and identification number of Notified Body, Number of EC Type
Examination
Machinery Directive:
Notified body: TUV NORD CERT GmbH, Certification Body Machinery
Address: Langemarckstr. 20, 45141 Essen
Notified Body identification No.:0044
EC Type Examination Certificate Number: 44 205 15174901 (issued 2016/11/22, currently in
process of revision)

Allwiojuod Jo uolrere|daqg LJe1deq:)

Signed and on behalf of: OMRON Scientific Technologies Incorporated

Place of issue: Fremont, CA, 94555, USA Date of issue:

Signature:

Name: Martin D. Krikorian
Function: Quality Director, OMRON Scientific Technologies Incorporated

Name and address of contact in EU
OMRON Europe B.V.
Quality & Environment Department

Attn: J.J.P.W. Vogelaar, European Quality & Environment Manager
Zilverenberg 2, 5234 GM, 's-Hertogenbosch, The Netherlands
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7-4. Revision History

A manual revision code appears as a suffix to the manual number at the bottom of the front and back covers

of this manual.

Z375-E1-i02
Revision No.
Revision code Date Revised contents
01 January 2017 First edition
02 March 2017 Minor correction
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