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1. Introduction
This user’s manual is designed with the purpose of providing guidelines and instructions for the machine
user or system designer while operating, installing, wiring and servicing the UAM-05LP.

1.1 About this manual
UAM’s features, installation and handling method are described in this document.
® Read this document carefully before installation, wiring, operation, inspection and maintenance.
® User should have a copy of this document at an easy-to-access place for quick reference.
® Information provided in this document is subject to change without prior notice. For the latest
information visit the company’s website http://www.hokuyo-aut.jp

® Actual product may differ from the illustrations and figures in this document as they are used for
explanatory purpose only.

1.2 Applicable products

This document is for the following sensor model.
® UAM-05LP-T301
® UAM-05LP-T301C

1.3 Abbreviations
The list below shows abbreviations used in this document.

Table 1-1 Abbreviations

AGV Automated guided vehicle
AOPDDR Active optoelectronic protective device responsive to diffuse reflection
AWG American wire gage
EDM External device monitoring
EMC Electromagnetic compatibility
MSCE Machine secondary control element
0OSSD Output signal switching device
SELV Safety extralow voltage

1.4 Special markings and symbols
Markings and symbols are used in this document to alert the user about safety-related issues. Follow the
instructions of these special markings and symbols to ensure safety during the operation.
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Table 1-2 Specia markings and symbols

Procedures that could lead to dangerous situation, critical injury or death if not
A Danger carried out properly

. Procedures that could lead to dangerous situation, serious injury or physical
Caution . .
damage if not carried out properly

Points that should be considered for the proper operation
Note

1.5 Applicable directives and standards
UAM iscertified by TUV SUD Product Service GmbH and UL/c-UL, FDA (CDRH) as a safety sensor.

Table 1-3 Applicable directives and standards

EU directives Machinery Directive: Directive 2006/42/EC
EMC Directive: Directive 2014/30/EU
UK regulations The Supply of M gchl nery ( wfety ) Regulatlf)ns 2008 No.1597
The Electoromagnetic Compatibility Regulations 2016 No.1091
IEC61496-1.2020
EN 61496-1:2020 Type3
TUV SUD |EC 61496-3:2018 Type 3
EN standards |EC 61508 Part1-7:2010 siL2
IEC standards : :
1SO Sandards EN IEC 62061:2021 maximum SIL2
EN 1S013849-1:2015 Category 3, PLd
IEC60825-1:2014 Saiety of |aser products
Class 1
UL 508:2010 —
ANSI/UL 1998:2013 —
UL standards IEC 61496-1:2012 Type 3
UL/c-UL |EC standards |EC 61496-3:2008 Type3
1SO Sta”dj‘f d; |EC 61508 Part1-7:2010 SIL2
CSA standards 1S013849-1:2006 Category 3, PLd
CSA C22.2 N0.14-13 :2013 —
21 CFR Part 1040.10
FDA (CDRH) and 104011 Safety of laser products Class 1
1.6 Registered trademarks

® Microsoft®, Windows® are the registered trademarks of Microsoft Corporation USA.
® Pentium® isthe registered trademark of Intel Corporation.
® Other products mentioned in the document are trademarks or registered trademarks of the respective

companies.
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2. Safety precautions

® Read the following guidelines for correct use of the UAM. Proper handling and

A Caution usage will ensurethe UAM to operate accordingly.

2.1 General precautions

UAM is designed to protect human begins or systems by monitoring the hazardous area. It is not
designed for the protection from high speed objects or the electromagnetic radiation.

Perform pre-operation testsin order to verify the performance of UAM.

Do not modify or disassemble UAM. Such modifications will affect the detection capability leading to
injuries or death.

Do not modify or disassemble UAM to maintain its housing rating. Such modifications will void the
warranty.

The person-in-charge should be qualified to operate UAM. The person must be trained, on safety
requirements with necessary cautions for handling the device.

The person-in-charge should train the user with correct installation, operation, inspection and
maintenance procedures.

The person-in-charge is responsible to ensure the proper working environment for UAM.

The person-in-charge is responsible for the compliance with the local safety requirements, standards,
rules and regulations, laws of respective nations, states or districts when UAM is used in a
safety-related system.

UAM has been manufactured and shipped under the strict quality control. If you find any defect in the
product contact the nearest distributor or sales representative. (BF Last page)

Hokuyo cannot be held responsible for the damages or failure due to misuse of the product.

User should prepare test pieces for detection capability verification. The test piece should emulate the
smallest object that isintended to be detected during the operation.

Maximum level of homogeneous pollution for UAM to operate normally is under 30%. UAM will
report error if the pollution exceeds the stated limit. Always keep the optical window in clean condition
to avoid the error.

Before resetting the interlock of UAM, user must ensure the surrounding is safe especially the protected
area.

Apply sufficient measures to ensure safety of the protected area when decommissioning UAM.
Protective materials such as guards or light curtain should be used to prevent the passage to the
hazardous area.

UAM including its accessories are subject to change without prior notice for the improvement.

UAM should be disposed asindustrial waste or in accordance with the local disposal directives.

C-61-00003-9



2.2 Operating environment

® Make sure that UAM’s operating environment is within the stated specification (temperature, humidity,
vibration, ambient light, etc.)

® Do not use or mount UAM near devices that could generate strong electromagnetic waves as it could
affect the operation of UAM.

® Do not use or mount UAM in dusty, smoky, or misty environments, or where corrosive substances are
present. Operating under such environments may decrease the detection capacity of UAM.

® Thisproduct isfor indoor use only.

2.3 Installation of UAM

® |nstall UAM on afirm surface or structure to avoid displacement.

® UAM should be firmly mounted using the screws (recommended torque for screws is 3N.m.). Shock
and vibration should not loosen the mounting. Detection may fail if actual protection zone differs from
the intended zone due to displacement of UAM.

® Safety distance should be determined before installing UAM. User must verify the function of UAM
after installation by placing atest piece at all the positions of protection zone (refer to chapter 4 for the
details on the safety distance calculation for various applications).

® Wheninstalling the UAM, protective materials such as guards or light curtain should be used to prevent
any passage into the hazardous area.

® Reset switch used for interlock, muting and override function should be mounted at a location away
from the protection zone.

® Mutual interference can occur when identical UAMs are mounted at the same detection plane. Refer to
chapter 5 for countermeasures to avoid mutual interference.

® UAM should be mounted at the location which has sufficient space for maintenance.

® Do not add any protective materials such as, glass and transparent cover, in front of the optical window.
This could lead to loss of detection capability of the UAM.

®  Minimum detectable width varies with the distance. Refer to chapter 10 for details.

2.4 Wiring

® Switch off all the power supplies during wiring.

® When aconverter is used for supplying the power, make sure it fulfills the following requirements.
A rated output voltage within the range of DC 24V +10% (SELV circuit, Category I1).
Reinforced insulation or double insulation for the primary and secondary circuit.
Holding time of the output should be above 20ms.

The power supply complies with the requirements of electromagnetic compatibility

regulations (EMC) of the respective country, state and district.

® All the input/output signal cables should be installed away from machines power lines and high-
voltage cables.

® Usethe OSSD signal of UAM to control safety-related machines or control system. Do not use warning
signalsto control safety related machine as these are non safety signals.
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Both the OSSD1 and OSSD2 outputs should be connected to the safety-related machines or control
system. If OSSD3 and OSSD4 are used they must be connected in the same manner.

Use shield cable for the connection between OSSD signals and safety-related machines or systems.
Cable length should not exceed the specification.

2.5 Configuration

Configuration of safety functions are password protected. Only authorized users with password are
allowed to configure UAM.

UAM does not operate without initial configuration.

Pre-operation tests should be performed to verify the configurations before operating the UAM.
Increasing the response time of OSSD will increase the stability of UAM. However, thiswill reduce the
detection capability towards moving objects. User must perform risk assessment before using this
function.

Changes made during the configuration must be recorded and saved. Use the report function in the

UAM Project Designer for this purpose. (=2 page 100)

2.6 Inspection and maintenance

User must perform inspection and maintenance by referring to the checklists provided in this document
(B¥ Chapter 8, page 123)
+  Pre-operation inspection
Operation inspection
Daily inspection
Periodic inspection
The checklists in this document are provided as basic guidelines while performing the test and

maintenance. User must perform additional inspection and maintenance tasks deemed necessary for the

respective application.

Stop the machine and system if faults are detected during these tests.
Clean the optical window when it gets contaminated. If the optical window is damaged it should be

replaced by a new one.

® For the repair of UAM, contact the nearest distributor or sales representative.
A Danger P P

User should not repair or disassemble UAM.

® Safety Standard Class 1 Laser of UAM-05LP: It is guaranteed as safety class
laser. Additional measures are not necessary to maintain the laser safety.
N 0 t e ® Caution - Use of controls or adjustments or performance of procedures other

than those specified herein may result in hazardous radiation exposure.

\

J
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UAM-05LP-T301 S/N:H000000

Code: sksssrk hpril, 2022
Supply voltage: 24VDC+20%/-30%

Rated power (without |oad):6W
Protection range:max. 5m

Response time(Adj.) ‘min. 60ms

Min. detectable width:30mm through 70mm
Detection range:270°

Enclosure: [P65

0SSD1/2 ‘max. 500mA. 0SSD3/4:max. 250mA
Temperature:-10°Ctob0°C

Figure 2-1 Example of product labels

11
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3. Product overview
UAM emits pulsed laser beam which is reflected on a rotating mirror within the configured protection

zone. When the emitted laser beams are reflected back from an object its distance is measured. This chapter
describes the features and properties of UAM.

3.1 Features of UAM-05L P

Protection range: Maximum 5m L2 page 136)

Warning range: Maximum 20m (B=" page 136)

Detection angle: 270°(B¥" page 15)

Minimum response time of 60ms (Configurable) L2 page 39)

32 set of areas (Configurable) *1*2(BE page 20)

2 modes of scanning area setting (B¥° page 20)

Dual Protection Mode (Configurable) L2 page 17)

Scanning area switch through incremental encoder input (Configurable) C=a page 24)
Interlock function (Configurable) =2 page 30)

EDM function (Configurable) (BE" page 32)

Muting /Override function (Configurable) (BF page 33)

Reference monitor function (Configurable) =2 page 36)

Area sequence function (Configurable) L2 page 39)

LED indicator for UAMs status (B¥" page 41)

7-segment display (F¥" page 42)

Ethernet communication (B¥" page 43)

A maximum of 4 sensors for master/slave operation =2 page 44)

Configuration with SD card (B page 44)

Easy configuration with UAM configuration application software installed in PC L2 page 73)

*1: Depending on the used functions, maximum area varies from 2 to 32 sets of area.

*2: Maximum configurable areain encoder input modeis 128.

C-61-00003-9
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3.1.1 UAM version and function compatibility
Table below shows the compatible functions depending on the firmware version of UAM. Device version

can be verified using the configuration software “UAM Project Designer”.

Main functions UAM Version
Older than 2.0.0 | 2.0.0 and above 2.1.1 and above 2.4.0 and above
Scan area switching v v v v
Encoder input v v v v
Interlock v v v 4
EDM v v v 4
Muting v v v v
Reference monitoring v v v v
Area sequence v v v v
Ethernet communication v v v 4
Setting via SD card v v v v
Master-Slave mode v v v v
7-segment LED upside down display v v v
Laser off mode v v v
Scan skip mode v v v
Contamination warning v v
Auxiliary output v
C-61-00003-9
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3.2 Components of UAM-05L P

Optical window

\ Housing

SD card slot ~ USB Connector Ethernet Connector  connector Cable
7-segment display

Figure 3-1 UAM-05L P components
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Detection zone origin

Scanning range

Figure 3-2 Scanning range and detection zone origin (Top view)

Detection plane marking

Detection plane

67. 4 mm

Figure 3-3 Detection plane of UAM-05LP (Side view)
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3.3 Operation principle

Warning zone 2

/ Warning zone 1

Protection zone

IS i Fa i S

o WAl

& g
ba) & «®
I

Figure 3-4 Scanning range

Figure 3-4 shows the scanning range of UAM. Protection zone and warning zones are configured using
the UAM Project Designer application software. Any object or human beings entering the protection zone
will lead the OSSD signal to change from ON-state to OFF-state. Similarly, an object detected in the warning
zones will lead the warning signals to change to OFF-state.

Distance to the object is measured using the Time of Flight (TOF) principle. Pulsed laser beams are
radiated into the scanning range of 270° by the rotating motor. These pulsed laser beams are reflected back
by objects inside the scanning range. The duration of reflected beams are used for distance calculation as
shown below:

L:%XCXT

Where, L =Distance of the object
C=Speed of thelight
T=Time difference

The operating principle of TOF is schematically shown in Figure 3-5. The angular resolution of UAM is
0.125°,

C-61-00003-9
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E mitt
ittt Radiated pulse laser

I — Object

Receiver Reflected pulse laser
Time difference

Distance L

Figure 3-5 TOF operation principle

3.4 Scanning area
Scanning area of UAM consists of protection zone and warning zones. Maximum 32 sets of area can be
configured. Further, two combinations for protection and warning zones can be selected for the operation.

Combination 1: Protection zone, Warning zone 1 and Warning zone 2
Combination 2: 2 Protection zones (Dual Protection)

In dual protection mode, two protection areas can be configured but it is not possible to configure the
warning zones Protection and warning zones can be configured by using UAM Project Designer. Refer to

Chapter 7 for configuration details.

3.4.1 Protection zone

Protection zone is safety-critical and directly connected to the OSSD signal. When an obstacle is
detected in the protection zone, UAM will switch the OSSD to OFF-state (which should trigger a switch to
stop amachine or AGV). For mobile applications, the OSSD signal can be used as the emergency stop signal.
Figure 3-6 and 3-7 show the examples of protection zone configured using manual mode and teaching mode

respectively. User can configure these zones accordingly to ensure hazardous area is completely protected.

C-61-00003-9
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Figure 3-6 Protection zone configured using manual mode

o T Y Background

Refarence segment

Figure 3-7 Protection zone configured using teaching mode

User should verify the configuration before actual operation.

The configured zone should be of minimum safety distance or more.

A Danger

Minimum possible detectable width changes according to the distance.

Additional distance must be taken into account while configuring the protection
zone.

A Caution e user should verify the detection capability using an actual object.

C-61-00003-9
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In dual protection mode, two protection zones can be configured independently. UAM will monitor these
zones simultaneously. OSSD1 and OSSD2 are dedicated to protection zonel and OSSD3 and OSSD4 are

dedicated to protection zone2.
Figure 3-8 shows an example of the dua protection zone configuration. Warning zones cannot be

configured in dua protection mode.

A

Protection zone 2+ Protection zone 1+
& & &
¢ o~ i &
— o

Figure 3-8 Example of Dual protection zone configuration

3.4.2 Warning zone
Warning zones are non-safety zones and are connected to Warningl and Warning2 outputs. When the
obstacle is detected in the warning zones, UAM will switch the respective warning signal from ON-state to

OFF-state.

Warning signals can be used as an aert signal to avoid human beings or objects from approaching near
the protection zone. For mobile applications, warning signals can be used for reducing the speed of
automatic guided vehicle (AGV) to avoid coallision. Figure 3-9 shows an example of warning zone

configuration.
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= Warning zone 2

Warning zone 1

/

/ Protection zone

N &
& o e o

Figure 3-9 Warning zones

\

s
® \Warning zones are non-safety zones.

A Danger ® \Warning signals should not be used for controlling any machine or vehicle for the
L safety-related purposes.

J
~

® \Warning signals and OSSD signal is not inter-related.

/
. ® \Warning signals are non safety-signal.
A Caution
-

3.5Area switching

A maximum of 32 sets of area can be configured in UAM. However, the maximum configurable area
number differs depending on the selected function such as, muting and dual protection. Table 3-1 shows the
maximum configurable area number according to the used mode.

External input signals are provided in UAM for switching the area. Each signal has a pair of normal and
inverted signal. For example, it is necessary to provide both input signal IN_A and inverse IN_A signa to
switch the area. Error will occur if IN_A and inverse IN_A signals do not complement each other. Table 3-2
below shows the combination of input signal to switch the area. Area in use will be displayed in the 7
segment LED of UAM.

It is aso possible to configure area input delay. Configure the necessary delay required for the system to
provide stable input signalsto UAM. The default value is 30ms.

There are maximum 5 input pairs (a pair is combination of normal and inverted signal) in UAM therefore,

it can operate with maximum 32 sets of area. Further, it is also possible to switch the area through the speed

C-61-00003-9
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monitoring of incremental encoder signal connected to UAM ('rﬁ’page 24). Maximum configurable areain
encoder input mode is 128.

Table 3-1 Input combination for area switching

1 5 32 —
Standard

2 5 32 —

1 4 16 —

EDM
2 4 16 —
1 2 4 —
MUTING / EDM

2 1 2 —

1 3 7 1282
Encoder *!

2 3 7 1282

*1:Muting function cannot be used if encoder input mode s selected.

*2 Among the 8 input patters, at least one pattern must be assigned for encoder input. Other 7 remaining
patterns can be assigned to be used as static input, encoder input or not in use. A pattern with encoder
input mode can have maximum 128 sets of area (see section 3.6.4 for the details).
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Table 3-2 Input combination for area switching

a) Inthecaseof 5input signals

IN_A IN_B IN_C IN_D IN_E IN_A IN_B IN_C IN_D IN_E
AREA_1 OFF OFF OFF OFF OFF ON ON ON ON ON
AREA_2 OFF OFF OFF OFF ON OFF ON ON ON ON
AREA_3 OFF OFF OFF ON OFF OFF ON ON ON ON
AREA_4 OFF OFF ON OFF OFF OFF ON ON ON ON
AREA_5 OFF ON OFF OFF OFF OFF ON ON ON ON
AREA_6 ON OFF OFF OFF OFF OFF ON ON ON ON
AREA_7 OFF OFF OFF OFF ON ON OFF ON ON ON
AREA_8 OFF OFF OFF ON OFF ON OFF ON ON ON
AREA_9 OFF OFF ON OFF OFF ON OFF ON ON ON
AREA_10 | OFF ON OFF OFF OFF ON OFF ON ON ON
AREA_11 ON OFF OFF OFF OFF ON OFF ON ON ON
AREA_12 | OFF OFF OFF ON ON OFF OFF ON ON ON
AREA_13 | OFF OFF ON OFF ON OFF OFF ON ON ON
AREA_14 | OFF ON OFF OFF ON OFF OFF ON ON ON
AREA_15 ON OFF OFF OFF ON OFF OFF ON ON ON
AREA_16 | OFF OFF ON ON OFF OFF OFF ON ON ON
AREA_17 | OFF ON OFF ON OFF OFF OFF ON ON ON
AREA_18 ON OFF OFF ON OFF OFF OFF ON ON ON
AREA_19 | OFF ON ON OFF OFF OFF OFF ON ON ON
AREA_20 ON OFF ON OFF OFF OFF OFF ON ON ON
AREA_21 ON ON OFF OFF OFF OFF OFF ON ON ON
AREA_22 | OFF OFF OFF OFF ON ON ON OFF ON ON
AREA 23 | OFF OFF OFF ON OFF ON ON OFF ON ON
AREA 24 | OFF OFF ON OFF OFF ON ON OFF ON ON
AREA_25 | OFF ON OFF OFF OFF ON ON OFF ON ON
AREA_26 ON OFF OFF OFF OFF ON ON OFF ON ON
AREA_27 | OFF OFF OFF ON ON OFF ON OFF ON ON
AREA_28 | OFF OFF ON OFF ON OFF ON OFF ON ON
AREA_29 | OFF ON OFF OFF ON OFF ON OFF ON ON
AREA_30 ON OFF OFF OFF ON OFF ON OFF ON ON
AREA_31 | OFF OFF ON ON OFF OFF ON OFF ON ON
AREA_32 | OFF ON OFF ON OFF OFF ON OFF ON ON

C-61-00003-9
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b) In the case of 4 input signals

IN_A IN_B IN_C IN_D IN_A IN_B IN_C IN_D
AREA_1 ON ON ON ON OFF OFF OFF OFF
AREA_2 OFF ON ON ON ON OFF OFF OFF
AREA_3 ON OFF ON ON OFF ON OFF OFF
AREA 4 OFF OFF ON ON ON ON OFF OFF
AREA_5 ON ON OFF ON OFF OFF ON OFF
AREA_6 OFF ON OFF ON ON OFF ON OFF
AREA_7 ON OFF OFF ON OFF ON ON OFF
AREA_8 OFF OFF OFF ON ON ON ON OFF
AREA_9 ON ON ON OFF OFF OFF OFF ON
AREA_10 | OFF ON ON OFF ON OFF OFF ON
AREA_11 ON OFF ON OFF OFF ON OFF ON
AREA_12 | OFF OFF ON OFF ON ON OFF ON
AREA_13 ON ON OFF OFF OFF OFF ON ON
AREA_14 | OFF ON OFF OFF ON OFF ON ON
AREA_15 ON OFF OFF OFF OFF ON ON ON
AREA_16 | OFF OFF OFF OFF ON ON ON ON
¢) Inthe case of 3 input signals
IN_A IN_B IN_C IN_A IN_B IN_C
AREA_1 ON ON ON OFF OFF OFF
AREA_2 OFF ON ON ON OFF OFF
AREA_3 ON OFF ON OFF ON OFF
AREA_4 OFF OFF ON ON ON OFF
AREA 5 ON ON OFF OFF OFF ON
AREA_6 OFF ON OFF ON OFF ON
AREA_7 ON OFF OFF OFF ON ON
AREA_8 OFF OFF OFF ON ON ON
d) In the case of 2 input signals
IN_A IN_B IN_A IN_B
AREA_1 ON ON OFF OFF
AREA_2 OFF ON ON OFF
AREA_3 ON OFF OFF ON
AREA_4 OFF OFF ON ON
€) In the case of 1 input signal
INA [ INA
AREA_1 ON OFF
AREA_2 OFF ON
C-61-00003-9
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3.6 Incremental encoder
In UAM there are 2 pairs of encoder input terminals for connecting 2 units of dual channel incremental
encoder signals. Area will be switched depending on the encoder speed. Direction of travel is detected by
encoder's phase A and phase B signals having the phase difference of 90°. Speed and rotating direction of
both encoders are constantly monitored to detect abnormal travel and stop the AGV.

Incremental encoder output signals should be connected to the respective input terminals of UAM. There
are two patterns of signals generated by the combination of Phase A and Phase B of encoders depending on
the direction of travel (Figure 3-10). In the first pattern, Phase B is 90 degrees ahead of Phase A wherein, at
the rising edge of Phase A, state of Phase B is “H”. This pattern is considered as positive direction (forward
motion). In the second pattern, Phase B lags behind Phase A by 90 degrees and the state of Phase B at the
rising edge of Phase A is“L”. Thisis considered as negative direction (backward motion).

Figure 3-10 Input signals from incremental encoder
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3.6.1 Pulse per cm travel generated by incremental encoders
When AGV travels, incremental encoder generates pulses due to the transmission ratio between AVG tires
and incremental encoder frictional wheel. Pulse count per cm depends on AGV's speed.

Frictional wheel mounted in encoder

\ AGV tires

See —_—

Figure 3-11 Calculation of pulse count per centimeter travel
e AGYV tirediameter: 40 cm
e Frictional wheel diameter mounted in incremental encoder: 5 cm

e Incremental encoder pulse number per revolution: 1000 pulse

AGV tire circumference = Diameter x Circumference ratio = 40 cm x 3.14 = 125.6 cm

AGV tire's onerotation is equivalent to 8 rotations of frictional wheel. This equals to the 8,000 pulses of
incremental encoder.

From above, incremental encoder pulse count per cm is obtained as

8,000/125.6 = 63.7

While setting encoder parameters (Encoder Pulsel and Encoder Pulse?) in UAM project Designer, set
the encoder pulse count after rounding the calculated value to nearest whole number (64 in this case)
In the explanation above, the transfer method of the rotation was based on the frictional wheel. Same

method can be applied for other cases to estimate the pulse count generated for one rotation of the
whedl.
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Always use 2 units of incremental encoder. It is not possible to detect the failure of

User should verify the proper area switching through encoder inputs.

incremental encoder or abnormal travel of the vehicle with single unit.

® Use separate sets of cable to connect outputs from incremental encoder 1 and 2 to the

. respective encoder input terminals of UAM.
/\ Caution ¥ P

® Separate the power supply cables and power source of each incremental encoder. Output

pairs of Encoder connection should match the input pair of UAM.

® Do not wire other power lines parallel to encoder and UAM or wire in the same duct.

\ There is a possibility of noise disturbance.

~

/

3.6.2 Recommend incremental encoder specification
Phase setting 90° dua channel rotary encoder
Power supply: DC 24V
Output : Complementary output
Protective class : IP 54 or more
Output cable : Twist pair/ shield cable
Maximum pulse frequency : 100 kHz
Minimum pulse frequency : 50 pulse/cm

3.6.3 Tolerances allowed for encoder

When AGV travelsin aforward direction, speed input through the two incremental encoders will be same
asthe original pulse frequency. However, there are cases when two speed input values may differ, such as
while cornering and due to AGV tire exhaustion. The difference between two input speeds should not exceed

the error tolerance for more than afixed period of time. Set the error tolerance in the range of 0 to 80%.

Of the two speeds, the larger value will be considered for vehicles speed calculation. When permitted error

tolerance exceeds the fixed period OSSD will go to OFF state. Tolerance period differs according to the

vehicle speed as shown in table 3-3.

Table 3-3 Relation between AV G speed and tolerance

26

9= v =+9 Infinity
-30<v<-9 or 9<v<30 60s
v=-30 or +30=v 20s
V<9 o +9<v 0.3s
(Two encoders with different rotating direction)
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3.6.4 Area switching by encoder input
When encoder setting is enabled, four patterns can be selected from two available external inputs. For
each pattern, select either to use as static input or the encoder input or not in use. It is necessary to select at
least one pattern for encoder input.
Further, patterns can be increased to 8 patterns by activating the “8 patterns (Input E Enable)” checkbox.
For the patterns assigned to encoder input, a maximum 128 sets of area switching can be performed for
the range of speed. Following detailed settings of the encoder function is done by the UAM project designer.
For using the UAM Project Designer refer to chapter 7.
Set the error tolerance and encoder pulse count for per cm travel. The minimum and maximum speed is
automatically calculated from the pulse count and maximum pulse frequency (100 kHz).
Next, select the input patterns to use as static input or for the encoder input or not used. Figure 3-12
shows an example of encoder input setting. In this example, pattern 1 and pattern 2 are used as static input,
pattern 3 is used as encoder input and pattern 4 is not used.

Encoder input settings {Enabled)

d 5m.

Warning: Select the velocity such that the required safety dist. does not
Encoder input 1.2 settings

Error tolerance 0-80[% | [ 8 patterns (Input E Enable)
Encoder 1 pulse Encoder? pulse 50 - 1000 [count/om]

Min velocity : -2000 [cm/zec] | Max velocity - 2000 [cm/zec]

Pattern selection

A B Allnv) B(lnv) Pattern selection
Type Static input -

Pattern 2 1 1 0 0 Static input

Not Used Static input setting

Pattern 3

Mot Used Select area | Area 1 -
Pattern 4 Warning: Values within the ranege from —10 to 9 [cm/sec] are invalid.

Mot Used Welocity manitaring Fram velocity [cm/zec] To velocity [cmizec]

[] Ihdependent monitoring Encoder velocity |—2000 z | |EDDD S |

Figure 3-12 Example of pattern switching through encoder input

Next, divide the speed into number of ranges and specify the area number for each range. An example is
shown below (maximum 128 sets of area can be set). Same area cannot be specified for different speed
within a pattern. However, it is possible to select same area for a different pattern.

Figure 3-13(a) shows the example of encoder input setting. In this example, speed is divided into 4 ranges
and each speed rangeis assigned Area 1 to Area 4.

Pattern selection

A B Allnv)  B(lnv) Pattern selection
Type | Encoder input

Pattern 2 1 1 0 0 Enceder input
Not Used Encoder input settings
Pattern 3
Mot Used Velocity devided count EE a
Pattern 4 Warnine: Values within the range from —10 to 9 [cm/sec] are invalid.
Not Used From velocity [cm/sec] To velocity [cm/sec] Select area

-1000 100 Areal

101 200 Area 2

20 500 Area 3

501 1000 Area 4 =

Figure 3-13 (a) Example of encoder input setting
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When the pattern is set for static input, area number and encoder velocity monitoring are configured.
Velocity monitoring monitors the encoder velocity and if it exceeds the specified limit OSSD will be
switched to OFF state. Further, it is also possible to individually monitor the speed of encoders by selecting
the independent check checkbox.

Figure 3-13(b) shows the example of static input setting. In this example, Areal is assigned to the input
pattern and speed monitoring is enabled with the monitoring speed range -20 to 500cnV/sec.

Static input zetting
Select area | Area 1 A
Warning: Values within the range from -10 to 9 [cm/sec] are invalid.

Welocity monitoring From velocity [cmfzec] To velocity [cmizec]
[ independent monitoring Encoder velocity |—2|J = | |5|JIJ > |

Figure 3-13 (b) Example of static input setting

3.7 OSSD

OSSD is safety-related signal. When humans or objects are detected in the protection zone, the OSSD
signal will switch to OFF state from ON-state. OSSD signal has the self- diagnostic function which tests the
signal periodically by switching it to OFF state for a brief period. Signal is continuously switched to
OFF-state when an error is detected during the diagnostic.

Output states of OSSD1 and OSSD2 signal are identical. Both signals should be connected to the safety
related machines or control system to fulfill the required safety level. If OSSD3 and OSSD4 are used they
must be connected in the same manner.

/ ® (OSSD is a safety related signal and should be connected directly to the relay or
device that switches the machine or vehicle under control.

® Sufficient time for the machine or vehicle must be allocated to stop when

configuring the response time of OSSD.
A Danger ® Both the OSSD1 and OSSD2 outputs should be connected to the safety related
machines or control system. If OSSD3 and OSSD4 are used they must be

connected similarly.
K ® User must verify the configuration before actual operation. /

Note ® \When OSSD isat ON state, the signal is 24V and the signal is OV during OFF state.

C-61-00003-9
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3.7.1 Self-diagnostic function of OSSD

Self-diagnostic is a function to detect the malfunction in the output circuit by switching OFF the OSSD1
to OSSD4 for an interval of 300us. Therefore, safety-relay or power converter used must not response to this
diagnostic function. Figure 3-14 below shows the timing chart of the self diagnostic function of the OSSD
during dual protection mode.

30ms 30ms 30ms 30ms

0S$SD1 ' ! -
300us : ! ! H
— [— ! | l
1 1 I
085D2 'U : : H
: |
0SSD3 H ' Hﬁ
|
08SD4 H

Figure 3-14 Timing chart of the OSSD’s self-diagnostic function
In single protection mode, self-diagnostic function is done for OSSD1 and OSSD2 signals only.

3.7.2 Lockout state

When an error is detected by the self-diagnostic function and UAM cannot operate normaly it will
switch to lockout state. During the lockout state, OSSD1/2, OSSD3/4, WARNING1, WARNING2 will
switch to OFF-state. After removing the error, UAM can be reset by restoring the power to release from the
lockout state.
3.7.3 Interlock function

Interlock is a function to prevent automatic restart of the OSSD signal switching from OFF-state to
ON-state. Automatic restart, manual restart and manual start interlock functions are configurable using the
UAM Project Designer.

3.7.3.1 Automatic restart

UAM will restart automatically when interlock function is disabled or only the start interlock function is
enabled. When obstacle from the protection zone is removed, OSSD signals switch from OFF-state to
ON-state automatically. OSSD response times for ON and OFF states are configurable (See section 3.12).
However, if UAM is in the lockout state due to error, OSSDs will remain in OFF-state even if the interlock
function is disabled.
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Object detection Obiect present
Object absent

ON

OSSD

.
!

|
OFF ;

OFF response time ON response time

Figure 3-15 Timing chart of automatic restart

® |nautomatic restart configuration OSSD will automatically switch to ON state after the
A Danger object is removed. Confirm the safety while removing the object.
® Configured response time should be sufficient for the machine or AGV to stop safely.

3.7.3.2 Manual restart (Interlock enabled)

UAM operates in manual restart mode when interlock function is set to manual mode. The OSSD signal
switches from ON-state to OFF-state, if UAM detects any obstacle within the protection zone or detects any
system error. In this mode, even if the detected obstacles or system error is removed, OSSD signals will
remain in OFF-state. An external reset input signal is required to release the interlock which allows the UAM
to switch to normal operation.

UAM will resume normal operation only after confirming the reset signal (RESET). The duration of the
reset signal should be more than 500ms. Figure 3-16 shows the timing chart of the manual restart. After reset
signal is confirmed, the OSSD signal will switch to ON-state after the lapse of the configured delay time. . If
0OSSD's OFF-state is due to aninternal fault, it will remain in OFF-state even when reset signal is provided.
Reset delay is configurable in the range of 1sto 6s.

Figure 3-16 Timing chart of manual restart
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/ ®  User should verify that the detected obstacle is safely removed before resetting \

the UAM.
A Danger ® If restart interlock function is used to restart the machine, the reset switch
should be mounted away from the protection zone.

K ® Falling to comply with the above could lead to critical injury or death. /

® Even after the object is removed from the protection zone, if the OSSD till remains
in OFF-state, check the error code and suggested solution (Refer to Chapter 9)
NOte ® Duration of reset input should not exceed 30s; otherwise it will be detected as
hardware malfunction.

3.7.3.3 Manual start (Interlock enabled)

Start interlock is afunction which keeps the OSSD in OFF-state during the start-up until an external
reset input is applied. Start interlock setting has only manual mode. The RES_REQ signal switchesto
ON-state after the UAM completes initial routines and ready to accept the RESET input. When RESET input
isapplied, OSSD will switch to ON state if no object is detected in the protection zone. The duration of the
reset input should be more than 500ms. Figure 3-17 shows the sequence of start interlock. Delay can be
configured in the range of 1sto 6s.

Figure 3-17 Manual start sequence

C-61-00003-9
31



3.8 External device monitoring (EDM) function

EDM is afunction that monitors the state of the input signal from the controlled machine or automated
guided vehicle (AGV). EDM is configured using the UAM project designer. When EDM function is enabled,
any fault detected in EDM signal will switch the OSSD signal to OFF-state. Logic of EDM signal should be
aways inverse of the OSSD signal. EDM input signal ON/OFF delay is configurable to match the user’s
system. Figure 3-18 and 3-19 below shows the EDM circuit and EDM timing chart respectively.

0SSD_2 00—

EDM

AOPDDR MSCE

Figure 3-18 EDM circuit

ON
0ssD 1/2
OFF
ON
EDM 1 ! !

OFF ! ]
! i
] = . b .

OFF delay ON delay

Figure 3-19 EDM timing chart

In dual protection mode, EDM2 circuit and timing chart for OSSD3 and OSSD4 are same as above.
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3.9 Muting function

Muting function temporarily suspends the safety function in the configured zone of UAM when the
specified conditions are fulfilled. In the muting state OSSD remains in the ON-state even when an object is
detected in the configured muting zone. Two independent hard wired input signals are provided to start and
end the muting function. Muting zone is configured using the UAM project designer (Refer to section 7.9.1).
When muting inputs fulfill the muting start conditions, UAM will suspend the safety function within 60ms
and resume the safety function if they fulfill the muting stop conditions.

3.9.1 Muting start condition
Muting function will start when the following conditions are fulfilled:

a) There are no objectsin the protection zone and the OSSD isin ON-state.

b) The two independent hard wired muting input signals are switched to ON state in the predefined
sequence within the pre-set time interval. However, the switching interval between two input signals
should be at least 30ms delay between the signals (Refer to figure 3-20).

The following configurations are necessary for the muting function. User can configure these by using the

UAM project designer.

® Muting inputs sequence
» Muting 1 > Muting 2
» Muting 2 > Muting 1

® Timeinterval between two inputs (T1)
» lsecond
» 3seconds
» Sseconds
» 10seconds

When using muting function in dual protection mode, Muting 3 and Muting 4 are configured in the similar

way.

3.9.2 Muting stop condition
Muting function will stop when any one of the condition below is fulfilled:
a) One of the muting inputs switches to OFF-state.
b) When the predefined (preset) maximum muting time T2 exceeds (1 minute and above) (Figure 3-20).
c) Objects are detected in the protection zone which is not covered by the muting zone.
d) Error isdetected by the self-diagnostics function.
€) During muting state when the areais switched to other area.
Figure 3-20 shows the muting sequence.
® Maximum muting period (T2)
Maximum muting period can be selected from one of these values
» 1 minute

» 6 minutes
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» 12 minutes
» Unlimited
When using the muting function in dual protection mode, Muting 3 and Muting 4 are configured in the
similar way. Same applies for muting input sequence, time interval between inputs and maximum muting
period.

ON
Muting1
OFF
ON i
Muting2 E
|
OFF T

(within time interval)

OFF

I
I
|
I
I
Muting state ON ! i
|
I
|
I

ON
Muting state

(exceeds time interval)

OFF

Figure 3-20 Muting sequence

3.9.3 Muting override function
Muting override is a function to recover UAM when the OSSD is switched to OFF state due to muting
related errors by temporarily suspending the safety function. Override function is active when the override
input (OVERRIDE 1/2) and the reset input (RESET 1/2) are switched in a sequence. Figure 3-21 shows the
override sequence.
® Override start conditions
» At least one of the muting inputsisin ON-state.
» Object is present in the protection zone.

» Timeinterval between override input and reset input iswithin 0.03sto 1s (T3).

® Override stop conditions
» Both muting inputs are in OFF-state.
» Override input or reset input isin OFF-state.
» When predefined maximum override time T4 exceeds.
» Error is detected by self-diagnostic function of the UAM.

» During override state when areais switched to the other area.

® Maximum override period (T4)
Maximum override period can be selected from one of these values

» 1 minute
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» 6 minutes
» 12 minutes
ON

MUTING1
OFF

ON
MUTING2

OFF

ON
OVERRIDE1
OFF

ON

RESET1

OFF

ON

Override state i H
(within time interval) OFF .
| Z60ms i S60ms |
— T4 —

ON
Override state

(exceeds time interval)

Figure 3-21 Override Sequence
When using muting override in dual protection mode, Muting 3, Muting 4, Override input 2 and Reset
input 2 are configured in the similar way.

-

When muting function is enabled, user must ensure the safety of the protection zone. \

® Before using the muting function, user must perform risk assessment.
® A qualified person should configure the appropriate muting period according to the
A Danger requirement of the application. It is the user’s responsibility to properly perform the risk

assessment when configuring muting period to unlimited.

® Failing to comply with the above could lead to critical injury or death.

.

3.10 Reference monitoring function
Reference monitoring is a function to monitor the displacement of the UAM or the structure used as

/

reference boundary.

3.10.1 Area protection

An example of reference monitor function used for area protection is shown in figure 3-22. If reference
segments are configured on moveable objects (example: door) the OSSD will switch to OFF-state when the
door position is changed.
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Reference segment

Reference structure Protection zone

UAM

Moveable part

-

Figure 3-22 Top view of the area protection using reference monitor function

3.10.2 Access protection

An example of reference monitor function used for access protection is shown in figure 3-23(a), (b).
Reference segments should be configured on each surface for displacement detection. Reference segments
should be configured such that displacement can be easily detected. The OSSD will switch to OFF-state
when access penetration is detected, and also if the distance between UAM and the reference structure
changes. This function is compulsory for vertical applications.

UAM

Reference segment

/

Configuring 2 or more

Reference structure
reference sesgments for

displacement detection

Protection zone

Floor

Figure 3-23 (a) Front view of the access detection using reference monitor function
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UAM

Reference segment

Reference structure

Protection zone

Floor

Figure 3-23 (b) Front view of the access detection using reference monitor function

UAM

Reference segment

Reference structure

Protection zone

N,

Floor

Figure 3-23(c) Incorrect configuration of reference segment
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3.11 Area sequence function

Area sequence is a function to monitor sequences of area switching. When this function is activated,
OSSD signal will switch to OFF-state if the switching pattern is other than the configured sequence. This
function prevents the machine to operate with random protection zone.

From each area, switching selection to maximum 31 other areas is possible when configuring the area
sequence. And, it is hecessary to specify 1 or more areas to avoid error.
<Area switching sequence>

When area sequenceis disabled, UAM can switch from an area to any other areas (Figure 3-24(a) whereas

it can only switch to specified areasif area sequence is enabled. (Figure 3-24(b)).
Area sequence function is recommended for control systems where switching area sequences can be

configured.

Figure 3-24(a) Operation without area sequence Figure 3-24(b) Operation with area sequence

3.12 Response time

Response times of OSSD signal (Figure 3-25), OFF response time and ON response time (default
270ms) are configurable individually for each area using the UAM project designer. Response time of the
Warning 1 and Warning 2 will be same as the OSSD response time. Table 3-4 shows the possible
configurable values. In the dua protection mode, it is possible to set a separate response time for each
protection area.

When longer response time is configured, the stability of UAM can be increased. However, longer
response time requires longer safety distance. (Refer to chapter 4). User must perform risk assessment before
configuring the response time. Addition of maximum 1 cycle (30ms) has to be taken into account for the area
switching.

Object detection Obiect present
Object absent

ON -

0SSD

OFF

y
o >
! !

OFF response time ON response time

Figure 3-25 Response time
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Table 3-4 Response time of UAM

Response time (ms)

60 90 120 150 180 210 240 270

300 330 360 390 420 450 480 510

540 570 600 630 660 690 720 750

780 810 840 870 900 930 960 990

OFF 1020 1050 1080 1110 1140 1170 1200 1230
1260 1290 1320 1350 1380 1410 1440 1470

1500 1530 1560 1590 1620 1650 1680 1710

1740 1770 1800 1830 1860 1890 1920 1950

1980 2010
Response time (ms)

270

300 330 360 390 420 450 480 510

540 570 600 630 660 690 720 750

780 810 840 870 900 930 960 990
ON 1020 1050 1080 1110 1140 1170 1200 1230
1260 1290 1320 1350 1380 1410 1440 1470
1500 1530 1560 1590 1620 1650 1680 1710
1740 1770 1800 1830 1860 1890 1920 1950

1980 2010

* [ | Default value
* Default value of OFF response time varies depending on the selected application when creating a “New”

project. See Table 4-11 for the details.

* Minimum configurable response time in Master/Slave mode is,
@) 120ms for OFF and 300ms for ON when the OSSDs of the slave units are not used.
b) 60ms for OFF and 300ms for ON when the OSSDs of all the slave units are used.

3.13 Other outputs
UAM consist of 8 non-safety outputs, WARNING1, WARNING2, MUT_OUT1, MUT_OUTZ,

RES REQ1, RES REQ2, AUX_OUT1 and AUX_OUT2. WARNINGL/OSSD3, WARNING2/0OSSDA4,
RES REQI/MUT_OUTL/AUX_OUT1and RES REQ2/MUT_OUT2/AUX_OUT2 are configurable outputs
that share the same terminal. When the functions are selected using UAM project designer, outputs are

configured automatically.
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3.13.1 Warning output 1 (WARNING 1)
This signal will switch to OFF-state when an obstacle is detected in the configured warning zone 1.

3.13.2 Warning output 2 (WARNING 2)
This signal will switch to OFF-state when an obstacle is detected in the configured warning zone 2.

3.13.3 Muting output 1 (MUT_OUT 1)

MUT_OUT1 indicates the muting/override status of the protection zone 1. When the muting function is
activated, MUT_OUT1 will switch to ON-state. At the same time, number 37 is displayed on the 7-segment
LED. Thissignal should be used to indicate that protection zone 1 isin muting state or override state.

3.13.4 Muting output 2 (MUT_OUT 2)

MUT_OUT2 indicates the muting/override status of the protection zone 2.When the muting function is
activated, MUT_OU2 will switch to ON-state. At the same time, number 38 is displayed on the 7-segment
LED. Thissignal should be used to indicate that protection zone 2 is in muting state or override state.

When both protection zone 1 and protection zone 2 are in muting or override state, number 39 is displayed
on the 7-segment LED.

3.13.5 Reset Request 1 (RES _ REQ1)

This signal will switch to ON-state when the protection zone 1 of the UAM is ready to receive reset

signal.

3.13.6 Reset Request 2 (RES _ REQ?2)
This signal will switch to ON-state when the protection zone 2 of the UAM is ready to receive reset
signal.

3.13.7 Auxiliary Output 1 (AUX_OUT1)
See section 3.21 for the details.

3.13.8 Auxiliary Output 2 (AUX_OUT?2)
See section 3.21 for the details.
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3.14 Information indicator
LEDs and 7-segment display indicate the UAM status. These indicators are located in front of UAM.
Figure 3-26 shows the information indicators of the UAM.

0OSSD 1/2 indicator — OSSD 3/4 indicator

I HOKUYO

|l "::.,I‘ .‘ E m_lm : h.. :

Warning 1 indicator Warning 2 indicator

Interlock 1 indicator ——— Interlock 2 indicator

7-Segment display

Figure 3-26 Indicator lamp

3.141LED
LED indicators and their descriptions are shown in Table 3-5.

Table 3-5 Description of indicator LEDs

Green LED when OSSD 1/2 signal isin ON state,
OSSD 1/2 Greew'Red | oo L ED when OSSD 1/2 signal OFF state
Green LED when OSSD 3/4 signal isin ON state,
OSSD 3/4 Green/Red | Red LED when OSSD 3/4 signal OFF state
Green LED when OSSD 3/4 signal isnot in use
LED ON when Warning 1 signa isin OFF state

WARNING 1 Orange LED OFF when Warning 1 signal is not in use
LED ON when Warning 2 signal isin OFF state

WARNING 2 Orange LED OFF when Warning 2 signal is hot in use

Interlock 1 Orange LED ON when OSSD 1/ 2 isininterlock state

Interlock 2 Orange LED ON when OSSD 3/ 4 isininterlock state
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3.14.2 7-Segment display

Table 3-6 shows the descriptions of the numbers shown 7 segment display of UAM.

Numbers can be displayed upside-down by enabling the 7-segment display function on the configuration
software “UAM Project Designer”. This will help to read the numbers with ease when the device has to be
inverted for the mounting. Dots on the 7-segment will illuminate when the upside-down display function is
active.

Table 3-6 Description of humbers displayed on 7-segment

00 Sensor isinitializing
01-128 Selected Area

- Number 1 to 32 will be static on the display
- Number 33 to 128 will be scrolled from right to left on the display (only when the encoder
input mode is enabled)

33 Setting mode

34 Interlock state (Protection zone 1

35 Interlock state (Protection zone 2)

36 Interlock state (Both protection zone 1and 2)

37 Muting or Override state (Protection zone 1)

38 Muting or Override state (Protection zone 2)

39 Muting or Override state (Both protection zone 1 and 2)

40 Laser Off mode

F2 SD card is detected with correct configuration file

F3 Configuring the sensor from the SD card information

F4 Configuring from the SD card is successful. Remove the SD card to complete the process.

F5 SD card process is complete. Sensor is going to restart.

Fb Reset of 1P addressis complete. Sensor is going to restart.

Note: Display numbers other than the above are error state. For details refer to table 9-2 for details
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3.15 Ethernet communication
Measurement data of UAM can be obtained from the Ethernet communication. Water proof Ethernet

connector is located at the back of UAM. To connect sensor with PC use an Optional Ethernet cable
(UAM-ENET).

UAM is compatible with SCIP2.2 communication protocol standard. Refer to UAM-05LP communication
specification (C-64-00012).

3.15.1 Ethernet Setting
e Default setting
Factory default value is shown below.

IP address :192.168.0.10
Default gateway : 192.168.0.1
Subnet mask . 255.255.255.0
Port number : 10940

e Changing the |P address
IP address can be changed by using UAM project Designer. Refer to section 7.13 and 7.9.1 for details.

e |Paddressinitialization
Ethernet settings can be set to factory default by using IPinitialization switch.

<Initialization steps>

a) Prepare a thin strong pin for IP initialization process. IP initialization switch is located exactly below the
SD card Slot (Refer to figure 3-27)

b) When UAM is operating in norma state, press and hold the IP initiaization switch for more than 3

seconds. After initialization process is complete 7-segment display status changes to “Fb”.

¢) Sensor restarts with 7-segment display showing the status “00”.

SD Card Insert Slot

IP Initialization switch

Figure 3-27 IPinitialization switch
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3.16 Function to configure UAM by SD card
Configuration generated by UAM Project Designer can be saved in the SD card. It is possible to transfer

the setting directly from the SD Card to UAM without connecting to a PC. Recommended specification of
SD card is given below.

Create a project file with set the serial number and password of the UAM and save it on the SD card using
UAM Project Designer. When the SD card is inserted to the specified UAM, settings are automatically
transferred. It is possible to register multiple serial number and password in the SD card to simultaneously
configure multiple devices. Setting will not be transferred to the unspecified UAM or if the password
verification fails.

® Specification of SD card
Type: Micro SD card, Micro SDHC card
Capacity: 16GB or less

3.17 Master-Save Function
Maximum 4 units of UAM can be interconnected using RS-485 for Master/slave operation. One unit will

function as a master unit communicating with up to 3 units that function as slaves via safety communication
channel. Use the UAM Project Designer to configure the devices. UAM will report error if the number of
master and slave unitsis different than the configured settings.

Area switching of the slave unit is linked with the master unit while the slave units transmit the object
detection information to the master which controls the OSSD. It is aso possible to use each slave unit’s
OSSD. Figure 3-28 shows the connection example.

Power supply
. » . » 24y
! [ [ [ .
2 2| [Be] [3eg] [B2 g 2
UAM—05 UAM-05 UAM-05 UAM-05 Control system
(Slave 1) (Slave 2) (Slave 3) (Master)
IMN A~E
RESET
EDM et
0ssD — .
WA | Equipement, AGV
|:> REZ_REQ eto.
2 2 22| |8 2 g &
. FEO|FG q
. .

Figure 3-28 Connection example (When OSSD of slaves are not in use)
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/ ® Perform the risk assessment before using the master-slave function. \
® User should comply with all the following conditions when using the
master-slave function.
1. There should be one device configured as master in the system.
2. Number of dave units connected in the system should not exceed the slave cont
A Danger configured in the master unit..
3. Configuration of slave identity number should be in the order starting from 1
without being overlapped.
4. Verify that each device is mounted at their intended location.
5. Verify that each device matches the intended configuration.

® nterlock function is mandatory when using the master-slave function for safety

operation.
\\ ® Connecting R$485 lines to devices other than UAM, such as actuators, is not/

® Configured active area count in master and slave units should be the same except when

No te using the encoder input function.
® Scanning area operation mode in master and slave units should be the same.
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3.18 Laser Off Mode

Laser off mode is afunction to completely stop the laser emission in the measurement region in order to
prevent the interference to the surrounding equipment.

When this mode is enabled, Areal is automatically assigned for laser off function. During the operation,
UAM will stop the laser emission and switch the OSSD to OFF state whenever the areais switched to Areal.

3.19 Scan Skip Function

Scan skip is a function to stop the laser emission for a specified nhumber of scan cycles in the
measurement region in order to reduce the interference to the surrounding equipment.

When this function is enabled by specifying the skip count, UAM will operate by skipping the scan for
the number of cycles. During the skipping cycle the laser is switched off in the measurement region.
Configurable value for skip cycle is 0 ~ 3 count. Response time of UAM for the different settings is shown
in Table 3-7.

Figure 3-29 shows the operating concept when the scan skip is 0. In this configuration the scan skip
function is disabled and sensor operates normally.

* Laser emitted cycleis shown in yellow
Figure 3-29 Operation of UAM when scan skip count is0
Figure 3-30 shows the operating concept when the scan skip is set to 2. In this configuration UAM will

skip the measurement for every 2 cycles in between the normal measurement cycles. Outputs states just

before the skipping cycle are retained during the skipping cycle.

v

*Laser emitted cycleis shown in yellow

Figure 3-30 Operation of UAM when scan skip count is 2
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Master-Slave function disabled or when the slave OSSDs are used in master-slave mode.

Table 3-7 Response time for different scan skip settings

Scan skip count Off Response time (ms)
90 150 210 270 330 390 450 510
570 630 690 750 810 870 930 990
1 1050 1110 1170 1230 1290 1350 1410 1470
1530 1590 1650 1710 1770 1830 1890 1950
2010
120 210 300 390 480 570 660 750
2 840 930 1020 1110 1200 1290 1380 1470
1560 1650 1740 1830 1920 2010
150 270 390 510 630 750 870 990
3 1110 1230 1350 1470 1590 1710 1830 1950
Scan skip count On Responsetime (mMs)
270 330 390 450 510 570 630 690
750 810 870 930 990 1050 1110 1170
! 1230 1290 1350 1410 1470 1530 1590 1650
1710 1770 1830 1890 1950 2010
300 390 480 570 660 750 840 930
2 1020 1110 1200 1290 1380 1470 1560 1650
1740 1830 1920 2010
270 390 510 630 750 870 990 1110
° 1230 1350 1470 1590 1710 1830 1950
Master-Slave function enabled and slave OSSD outputs are not used
Scan skip count Off Response time (ms)
150 210 270 330 390 450 510 570
630 690 750 810 870 930 990 1050
! 1110 1170 1230 1290 1350 1410 1470 1530
1590 1650 1710 1770 1830 1890 1950 2010
180 270 360 450 540 630 720 810
2 900 990 1080 1170 1260 1350 1440 1530
1620 1710 1800 1890 1980
210 330 450 570 690 810 930 1050
° 1170 1290 1410 1530 1650 1770 1890 2010
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Scan skip count On Responsetime (ms)
330 390 450 510 570 630 690 750
810 870 930 990 1050 1110 1170 1230
! 1290 1350 1410 1470 1530 1590 1650 1710
1770 1830 1890 1950 2010
360 450 540 630 720 810 900 990
2 1080 1170 1260 1350 1440 1530 1620 1710
1800 1890 1980
330 450 570 690 810 930 1050 1170
3 1290 1410 1530 1650 1770 1890 2010

3.20 Optical Window Contamination War ning Function

Thisis afunction to warn the optical window contamination by blinking the 7-segment display number
before contamination level reaches the maximum limit causing the OSSD signals to switch to OFF state.
Cleaning the optical window at the blinking stage will prevent the unnecessary stop due to contamination

error. No specific configuration is necessary to activate this function.

3.21 Auxiliary Output Function
Auxiliary output signals, AUX_OUT1 and AUX_OUT2 can be assigned to one of the following

functions shown on the table below. However, it will be automatically assigned to Reset Request signal if the
interlock function is enabled or Muting output signal if the muting function is enabled.
Further, check the box beside "Use the OSSD outputs of this device" to activate the slave's OSSDs when

configuring the master-slave function.

Output Details
Synchronous signal UAM generates 1ms pulseisin every scan.
Error Signal goesto ON state when UAM isin error state.
Window contamination error Signal goes to ON state when contamination on the optical window

reaches the error level.
Window contamination warning | Signal goes to ON state when contamination on the optical window
reaches the warning level.
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<Synchronous signal timing chart>

UAM outputs asignal synchronized with its scan at the time shown in the figure below.

; Scan Direction
Measurement Range

0/ 1 millisecond pulse
Measurement End ‘ _
Synchronous Pulse Generation

7.5 millisecond

Synchronous Pulse Frequency

1ms: 28 ~ 29ms %
| ON
---------------------- OFF
M easurement Measurement
End End .
P 7.5ms _Ams | i 7.5ms !
> < |
' ’ ON
————————————————————— OFF

Note: Signal will be OFF when the device isin lockout state due to malfunction.

D ® Auxiliary output signals should not be used for the safety function.
A anger Failing to comply will lead to critical injury or death.
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4. Application examples of UAM

The section describes some application examples of UAM and safety distance calculation in the
respective application. When using the UAM as protective equipment, guidelines below should be taken into
account.

Hazard should be identified and risk assessment should be carried out.

UAM should not be used for finger protection.

Working environment should be within the specification of UAM.

Safety distance must be determined in accordance to 1SO 13855 and IEC 61496-3.

Danger ® Operating the UAM beyond its specification could lead to critical injury and death.

( ) © @€ @ O

4.1 Access protection (Horizontal application Sationary Protection zone 1)

In this kind of application, UAM is mounted horizontally to protect the hazardous area (Figure 4-1).
The protection zone is configured around the hazardous area to prevent the entry of human beings or object.
Warning zone 1 and Warning zone 2 are configured surrounding the protection zone. Warning zones are used
for alerting human beings or object from approaching the protection zone and preventing unnecessary stops
of the protected machine. Any objects or human beings detected in the protection zone will cause the OSSD
signal to switch to OFF-state from ON-state. Any objects and/or human beings detected in the warning zones
will cause the warning signal to switch from ON-state to OFF-state. The safety distance for this application
isshown in figure 4-2 and 4-3.

Protection zone 1

Warning zone 1

/ Warning zone 2

Figure 4-1 Example of access protection
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Unprotected area
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4
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:i Protected area ®
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« 4
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I\
5 3 3 Unprotected area
E‘ ‘Hazardous area
[ < b N
R \:
i
A TR A AT A o BT I R PN ALY
_.
a
Figure 4-2 Top view of the horizontal application
Machine
{L’npmtected area }
H
y
Figure 4-3 Side view of the application
For safety distance calculation:

S=(Kx(Tn+Ts)+C+Zs

51
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where:
S = Safety distance (mm)
K = Approach speed 1600 (mm/s)
Tm = Maximum stopping/run-down time of the machine or system (s)

T's = Response time of UAM (s)

C = 1200-0.4xH =850

H = the height at which the protective field is mounted (mm)
1000=H =15x (d—50)

d = Minimum detectable object width (mm)

Zs= UAM tolerance distance (mm)

f ® User must ensure the distance between the hazard zone edge and origin of the \
protection zone “a” must be less than the minimum detectable width. In application
where the value of “a” is greater than the minimum detectable width, additional
protective measures should be taken to prevent penetration through this unprotected
area.
A D ang ero UAM should not be mounted higher than 300mm to prevent the possibility of
crawling beneath the detection plane.
® For applications which require the UAM to be mounted higher than 300mm,
additional measures should be taken to prevent intrusion beneath the detection plane.
® |f UAM is mounted in a public area, the height of the detection plane should be
K reduced to 200mm or to the height required by regulations of the local authority. j

-

It is recommended to mark the floor of the protection zone. \
Distance tolerance should be taken into account when configuring the safety distance.
Additional tolerance should be applied when UAM is used in the presence of high reflective
N ote background.
® User should ensure that boundary or protective measures used are not included inside the
protected zone. They will be detected as obstacles causing the OSSD to remain in OFF-state.

® User should ensure the gap of 100mm between the protection zone and the distance of the wall

k “b” to prevent the detection by the sensor. /

4.2 Access protection (Sationary Horizontal application with Dual

Protection zone)
In thiskind of application, UAM is mounted horizontally to simultaneously protect two hazardous areas

(Figure 4-4). Protection zones are configured around the hazardous area to prevent the entry of human
beings or object. Warning zone cannot be configuration in dual protection mode. Any objects or human
beings detected in the protection zones will switch the respective OSSD signal to OFF state from ON-state.
In this configuration it is possible to protect two equipment using asingle UAM.

The safety distance for this application is shown in figure 4-1.
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Protection zone 1

Protection zone 2

Figure 4-4 Example Horizontal application of access protection (Dual protection zone)

4.3 Access protection (Vertical application- whole body detection)

UAM can be used as a protective shield by mounting it vertically (Figure 4-5). Application shown in the
figure is generally used in preventing the access to hazardous area. When an object or human enter the
passage, OSSD signal will switch from ON-state to OFF-state.

In this configuration, UAM detects objects or human beings in vertical plane. It is not possible to detect an
object or human being at the front or back side of the detection plane. Therefore, caution should be taken
while setting the distance between the detection plane and hazardous area. Configure the shortest response
time of UAM not exceeding 90ms. Always use reference monitoring function in such applications to detect
the displacement of fences and UAM which may expose the hazardous area. OSSD signal will switch to
OFF state when the position of reference is changed. The safety distance for this application is shown in
figure 4-6 and 4-7.

1Ll

i,
1L

Figure 4-5 Example of access protection (Whole body detection)
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Figure 4-6 Top view of access protection

(Whole body detection)

.
/%/% .

-
//////

Figure 4-7 Side view of access protection

(Whole body detection)
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For Safety distance calculation:
S=(Kx (Tm+Ts))+C

where;

S = Safety distance (mm)
K = Approach speed 1600 (mm/s)
Tm = Maximum stopping/run-down time of the machine or system ()

Ts= Responsetime of UAM (s)

C = Additiona distance of 850mm by considering arm intrusion (mm)

o
ADanger *

S

User should ensure that the width of unprotected zone “a” is smaller than the
minimum detectable width. If the value of “a” is greater than minimum detectable
width, additional protective measures should be taken to prevent the penetration
through this unprotected zone.

In the access protection application where the angle of approach exceeds +30°,
“Reference monitoring” function should be used with 100mm tolerance range for the
reference zone. Response time should be configured below 90ms in such application.
Reference segments should be configured on each sides of reference boundary.

UAM should be mounted in such away that accessibility towards hazardous point is
impossible. Use additional protective measuresif necessary.

Tolerance should be taken in account when configuring the reference segments. /

4.4 Access protection (Vertical application Sationary)
Figure 4-8 shows an example to prevent the access when part of the body is approached near the

hazardous area. If objects or part of body enters such area, OSSD signal switches to OFF state from ON-state.

UAM detects an object or human being in vertical plane in such configuration. It is not possible to detect an

object or human being at the front or back side of the detection plane. Therefore, caution should be taken

while deciding the distance between approaching point and hazardous area. The width of protection zone

should be sufficient to protect the hazardous area. Always use reference monitor function in such

applications to detect the displacement of fences and UAM which may expose the hazardous area. OSSD

signal will switch to OFF state when the position of reference is changed. The safety distance for this

application is shown in figure 4-8 and 4-9. Refer to section 7 for configuring the protection zone.
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N

Reference boundary

.///////{

Figure 4-8 Front view of access

_

Protected area

.“7

Figure 4-9 Side view of access protection (For detection of body parts)
For Safety distance calculation
S= (Kx(Tm+Tg)) + C
where:

S = Safety distance (mm)

K = Approach speed 2000mm/s

Tm = Maximum stopping/run-down time of the machine or system (s)

Ts= Responsetime of UAM ()

C =Additional distance

= 8x(d—14)
d = Minimum detectable object width (mm)
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O = Additional width from edge of hazard source
> (2xZ)—d
d = Minimum detectable object width (mm)

Zs=UAM’s tolerance distance (mm)

/ ® In the access protection application, where the angle of the approach exceeds i@
“Reference boundary monitoring” function should be used.
® Reference segments should be configured on each sides of reference boundary.
A Danger ® Tolerance of the reference segment should be less than 200mm.
® For detection of body parts, minimum detectable width should be configured as 30mm
or 40mm
® UAM should be mounted in such a way that it is impossible to access the hazardous

K point. Use additional protective measures if necessary. /

® \When the S>500mm, value for K can be replace with 1600mnvs instead of 2000mmy/s.
® However, minimum value of Swill be 500mm in such cases.

Note

4.5 Area protection (Horizontal application Mobile) Fixed area

UAM can be used for mobile applications such as AGV (Figure 4-10). It is installed on an AGV to
detect objects while travelling along a fixed route. Warning signals in such application can be used for
reducing the speed and stop the AGV. A maximum 32 area sets (128 area sets when encoder input function is
used) can be used to match the travel route of the AGV. Confirm the time and distance required for the AGV
to stop completely when configuring the protection and warning zones. The safety distance for this
application is shown in figure 4-11 and 4-12.

Rt

’//’\»
Protection zone %ﬁl'/

\ J

Warning zone 2 T

Warning zone 1

Figure 4-10 Example of area protection (Mobile)
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a

AGV @nprotected areaj
\ &y

O i

Hazardous area g

Zs . \ 4
7y Protection zone

o =Zs Zi

Figure 4-11 Top view of area protection (Mobile)

Figure 4-12 Side view of area protection (Mobile)

For Safety distance calculation:
S=VX(Tn+T)+Zy XL+Z: + Z,
where:
S = Safety distance (mm)
V = Maximum approaching speed of AGV (mm/s)
Tm = Maximum stopping/run-down time of the machine or system (s)
Ts= Responsetime of UAM ()
Zp, = Distance required for AGV to stop (mm)
L = Brake wear coefficient
Zs=UAM tolerance distance (mm)
Zy = Additional of distance with the lack of ground clearance (mm)

h = Ground clearance (mm)
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When using the UAM on an AGV, user should confirm the time and distance required for the AGV to
stop completely as it will move forward during the response time of UAM. It is important to note that
distance required to stop is not proportional to the speed, but proportional to the square of the speed.

Further, sufficient ground clearance should be provided to prevent injuries, such as, hitting the toes.
Figure 4-13 shows the relationship between ground clearance h and Zg.

120

= 90
E
==

G0

a0

30

0 a0 100 1530
Zo U
Figure 4-13 The relationship between Zg and h
/ ® User should ensure that the width of unprotected area “a” is smaller than the minimunﬁ

detectable width. When the distance “a” is greater than minimum detectable width,

additional protective measures should be taken to prevent the penetration through this

A Danger unprotected area.
°

UAM should not be mounted higher than 200mm to prevent the possibility of crawling
beneath the detection plane.
® Detection plane should not be inclined as this could lead to the failure of UAM to detect

k an object with adiameter of 200mm. /

® User should ensure that boundary or protective measures used are not inside the configured

Note

protected zone. It will be detected as obstacles causing the OSSD to remain in OFF-state.

4.6 Area protection (Mobile, Horizontal, Single Protection, Variable Area)
For applications where AGV travels in a single direction, it is possible to switch to different areas at

cornersfor effectively monitoring the obstacles at front (Figure 4-14).
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Warning zone 2

Warning zonel

Protection zone

Left turn Straight Right turn
Figure 4-14 one example of AGV scanning area at curve (Top view)

4.7 Area protection (Mobile, Horizontal, Single Protection, Encoder | nput)
When incremental encoder is used, area can be switched depending on the speed of AGV (Figure 4-15).

Warning zone 2

Warning zone 1

Protection zone

High speed Medium speed Low speed
Figure 4-15 Example of AGV ’s scanning area depending on the speed (Top view)

4.8 Area protection (Mobile, Horizontal, 2 Units I nterconnected, Variable
Area)
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For AGVstravelling in both directions, it is possible to use 2 interconnected units of UAM, each
mounted at front and back. Safety can be improved by switching each unit to monitor the area with
appropriate size and shape based on the speed and direction of travel. Further, it isalso possible to use
incremental encoder in such systems for area switching.

/

N

- SN /

\Protection ZOV
Warning zone 1

Warning zone2

Figure 4-16 Example of AGV ’s scanning area which can travel in both the direction (Top view)

4.9 Area protection (Mobile, Horizontal, 4 Units Interconnected, Variable
Area)

For AGVstravelling in dl directionsit is possible to use 4 interconnected units of UAMs mounted on
each side of AGV. Safety can be improved by switching each unit to the area with appropriate size and shape
based on the speed and direction of travel. Further, it is aso possible to use incremental encoder in such

systems for area switching.

N .
Protection zone

'\\

Warning zone 1

Warning zone 2

Figure 4-17 Example of AGV’s scanning area which can travel in all the direction (Top view)

4.10 Area protection (M obile, Horizontal, Autonomous Navigation)
UAM monitors both protection and warning zones and simultaneously transfers the measured data of
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the surrounding through the Ethernet to the main control unit of AGV. Supplied data can be used for

autonomous route selection. For such systems, there is no need to install guidance means such as optica

beacons or electromagnetic tapes on the floor. Refer to UAM-05LP communication protocol (C-64-00012)

for the Ethernet communication protocol.

Surrounding outline data

Figure 4-18 Image of automatically operated AGV

4.11 Default Values

When configuring the device, default settings will be set is depending on the type of application selected
on the configuration software, UAM Project Designer. Table 4-1 shows the selected values.

Area will not be configured to any default value when selecting the applications. Configure the

appropriate area by calculating the safety distance or based on the risk assessment performed on the system.

Perform pre-operation tests on UAM to verify the correctness of the selected parameters.

Table 4-1 Default values for selected applications

Sensing I nterlock Reference Off response time
Applications Minimum Active | Sart/Restart Dela Monitoring (Commfr’\pto all areas)
detection width areas Setting Y (Tolerance)

General 70mm 1 - - - 150ms
Access protection

. L . 70mm 1 Manual/Auto 1s - 150ms
(Horizontal application Stationary)
Access protection Used

. - . 70mm 1 Manual/Auto 1s 90ms
(Vertical application- whole body detection) (100mm)
Access protection Used

. - . 30mm 1 Manual/Auto 1s 90ms
(Vertical application Stationary) (100mm)
AGV 70mm 32 - 120ms

*Check the settings for each function and verify that they match th

if necessary.
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5. Installation
Cautions during the installation of UAM are explained in this chapter.

5.1 Light interference
UAM uses pulsed laser for object detection. Light sources in the surrounding could interfere with its
operation leading to false detection. User should examine the surroundings environments before installing
the UAM. Some of the light sources that could interfere with UAM are as bel ow.
® Incandescent light
Fluorescent light
Stroboscopic light
Flashing beacon
Sunlight
Infrared light sources

In case the light source cannot be avoided during the operation, UAM should be installed with the light
source located at +5 degrees or more from the detection plane to prevent the interference (Figure 5.1).

Light source |

«|

DEtECHON PlaNe: e c .o e e i e i s i s i i e - i i e o s

Detection plane with + 5° or more

Light source

|

Detection zone origin

Figure 5-1 Installation to avoid light interference

®  User should perform risk assessment for light interference in the working
environment before the installation.
A Danger ® Avoid direct light such as stroboscopic, flashing beacon, fluorescent.
® Failing to comply with the above could lead to critical injury or death.

A Caution ®  User should verify detection capability before actual operation.
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5.2 Mutual interference
Cautions are required while using two or more units of UAM or identical products as pulsed laser signal

from one another could lead to false detection. Figures below show the installation method for avoiding the
mutual interference.
@) Changing the height of installation

Install at different heights to separate the mutual detection plane by 5 degrees or more.

Figure 5-2 Opposite facing installation

Detection plane

HOKUYO

HOKUYO

Iz lila)
el

Figure 5-3 Paralel installation
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b) Changing the angle of installation
Change the installation angle of UAM by 5 degrees or more from the mutual detection plane.

Figure 5-4 Opposite facing installation

Figure 5-5 Parallel installation

C) Adding ashield between UAMs
Add a shield between UAM s such that laser beam of one unit cannot reach the other to avoid the possible

mutual interference.

Detection plane

Shield
Figure 5-6 Opposite facing installation
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Detection plane Detection plane

HOKUYO HOKUYO

Shield

Figure 5-7 Paralel installation

Note ® Shielding material should be opague.
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5.3 High reflective background
Measured value will be longer than the actual distance of the object due to high reflective background

leading to wrong OSSD output. When high reflective background cannot be avoided in the working
environment, additional distance of 200mm is necessary while configuring the protection and warning zones

(Figure 5-8). Refer to UAM’s specification for the required distance tolerance.

I

Protection zone

Additional distance *

High reflective background

* Additional distance : Required additional distance when operating UAM under high reflective background
Figure 5-8 Additional distance in high reflective background

/ ® Measured value will be longer than actual distance of the object if Q
background is highly reflective. Additional distance should be included when
configuring the protection zone.

A Danger ® High reflective background (Ex.: Mirror, corner cube reflector, reflective safety

jacket, road reflector) should be avoided. Reflectance caused by these materials
could lead to false detection in the protection zone.

Verify the configured areas before actual operation.

Failing to comply with the above could lead to critical injury or death. /

.
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5.4 Limited detection capability zone

The limited detection capability zone is defined as a region between the optical window and start of the
detection zone. The limited detection capability zone of the UAM is 90mm from the origin of UAM (Figure
5-9). Presence of object with low reflectance may not be detected in this zone.

Limited detection capability zone

Figure 5-9 Limited detection capability zone

A Danger ® User should perform risk assessment for possibility of object penetration into
the limited detection capability zone.
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6. Wiring

This chapter describes safety precaution when wiring the UAM.

6.1 Precautions
® During electric wiring make sure that all devices are disconnected from power supply. Switch off all the

power supply during wiring. Confirm that power supply is OFF.
® Do not exceed cable length stated in the specification of UAM.

6.2 Power supply

Make sure that power supply is within the range of DC 24V = 10%. For battery operation, power supply
should be within the range of DC 24V -30% / +20%. UAM could be damaged if rated output voltage
exceeds this range.

A Danger

® For safety, switch OFF the power supply during electrical wiring.
® Do not use cables longer than those mentioned in the specification of UAM.

6.3 Wire color and function
Table 6-1 shows the color of each lead wire, signal name and function. It is recommended to use the

shielded cable for wiring.

Table 6-1 Wire color and function

Brown +24DC Power Power Supply: DC 24V 22
Blue ov DC Power Power Supply: DC 0V 22
Red 0SsD1 Output | Protection zone output 1 26

Yellow 0SsD2 Output | Protection zone output 2 26

Red/Black | WARNING 1/ OSSD3 Output | Warning zone output 1/Protection zone output 3 28
Yellow/Black | WARNING 2/ OSSD4 Output | Warning zone output 2/Protection zone output 4 28
Purple IN_A Input Area switching Input A 28
Gray IN_B/ MUTING 3 Input Area switching Input B / Muting input 3 28
i IN_C/OVERRIDEY/ Area switching Input C 28
White Input . .
ENC1_A Overrideinput 1/ Encoder input 1. A
! IN_D/ MUTING 1VENC1_B Area switching Input D 28
Pink Input o .
Muting input 1/ Encoder input 1. B
IN_E/EDM1 Areaswitching Input E /External device 28
Green Input o
monitoring 1
Purple/Black | IN_A Input Area switching Input A invert 28
Gray/Black | IN_B/ MUTING4 Input Area switching Input B invert / Muting input 4 28
IN VERRIDE2/ENC2_A A itching | i idei 2
White/Black C/O 2/ENC2_, Input rea SWI'[C- ing Input C invert / Override input 8
2/Encoder input 2 A
Pink/Black IN_D/ MUTING2/ENC2_B Input Area swtihi ng Input D invert / Muting input 2 / 28
Encoder input 2 B
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Green/Black

IN_E/EDM2

Input

Area switching Input E invert / External device
monitoring 2

28

Yellow/Green

RESET 1

Input

Reset input 1

28

Yellow/Blue

RESET 2

Input

Reset input 2

28

Orange

RES REQUMUT_OUTYVA
UX_OUT1

Output

RES REQ1: ON when resuming the OSSD1/2
signal frominterlock state using external inputs.
MUT_OUT1: ON when OSSD1/2 signals are
performing muting operation.

AUX_OUTL:
Synchronous/signal/Error/Window
contamination error/Window contamination
warning (see section 3.21 for details)

28

Orange/Black

RES REQ2/
MUT_OUT2/AUX_OUT2

Output

RES REQZ2: ON when resuming the OSSD3/4
signal frominterlock state using external inputs.
MUT_OUT2: ON when OSSD3/4 signals are
performing muting operation.

AUX_OUT2:

Synchronous/ signal/Error/Window
contamination error/Window contamination
warning (see section 3.21 for details)

28

White/Blue
(TP)

RS485+

Commun
ication

Communication protocol RS485

28

White/Red
(TP)

RS$485-

Commun
ication

Communication protocol RS485

28

Shield wire

FG

Frame ground

70

C-61-00003-9




6.4 Wiring example
a) Sandard (With maximum 32 sets of area)

Frame ground

Figure 6-1 Wiring Example 1

R1 and R2: External equipment (Safety relay, Electromagnetic contactor)
S1: Interlock reset switch
*1: Refer to section 3.5 for the detail on area switching.
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b) During EDM, muting and override function

Frame ground

Figure 6-2 Wiring Example 2

R1 and R2: External equipment (Safety relay, Electromagnetic contactor)
S1:Interlock reset switch

S2: Override switch

M1 and M2: Muting switch 1 and 2

*1: Refer to section 3.5 for the detail on area switching.
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¢) During area switching during encoder input

Frame ground

Figure 6-3 Wiring Example 3

R1 and R2: External equipment (Safety relay, Electromagnetic contactor)
S1:Interlock reset switch
*1: Refer to section 3.5 for the detail on area switching and section 3.6.4 for encoder input.
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d) During Master slave function when not using OSSD of slave

Master
Frame ground
Slavel
Slave? R1 and R2: External equipment
(Safety relay, Electromagnetic contactor)
S1:Interlock reset switch
*1: Refer to section 3.5 for the detail
on area switching.
Slave3

Figure 6-4 Wiring Example 4
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€) During Master slave function when using OSSD of slave

Master
Frame ground

Slavel
R1 - R8: External equipment
(Safety relay, Electromagnetic contactor)

Slave2
S1-$4: Interlock reset switch
*1: Refer to section 3.5 for the detail
on area switching.

Slave3

Figure 6-5 Wiring Example 5
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6.5 Input/ Output circuit

6.5.1 OSSD/ War ning Output circuit
OSSD/Warning output is output source type

Figure 6-6 OSSD/WARNING Output circuit

6.5.2 Other output circuits
RES REQ1, RES REQ2, MUT_OUT1, MUT_OUT2, AUX_OUT1, AUX_OUT2 outputs are PNP type.

Figure 6-7 Output circuit
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6.5.3 Input circuit
Figure 6-8 shows input circuit for Areainput, EDM1, EDM2, RESET1, RESET2, MUTING 1, MUTING
2, MUTING 3, MUTING 4, OVERRIDE 1, and OVERRIDE 2 signals.

Input

Control circuit :I E 7

oV

-
O

e

Figure6-8 Input circuit
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7. Function configuration of UAM

7.1 About UAM Project Designer application

UAM project designer is application software for UAM that is developed for the following functions.
Protection and warning zone configuration

Function configuration

Displaying the measurement data

Record and playback of measurement data

Project data management (saving and opening the project data).

® Figures, illustrations, displays and indications in this manual may differ depending on user’s
N (o) t e system or environment settings.

7.2 System requirements
Table 7-1 Minimum system required for UAM Project Designer

Item Explanation
Interface USB 1.1/2.0/3.0
CPU Intel®Core™i3 or above
PC RAM 4GB or more
Hard disk 512MB minimum free space

Microsoft® Windows® 7 32/64bit
Microsoft® Windows® 8.1  64bit

Compatible OS
Microsoft® Windows® 10  64bit
Microsoft® Windows® 11  64bit
Display FWXGA (1366x768 dot) or above

Operation cannot be guaranteed for the following system environment.
OS other than mentioned above.

NEC PC98 series and its compatible device.

Self-assembled PC

Multi boot environment

Multi monitor environment

Upgraded OS from the standard OS
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/ ® Even if the system requirements are fulfilled, operation is not guaranteed in all\
PCs.
® Read the UAM user’s manual before configuration. User’s manual can be opened
N ot e from the help menu of UAM Project Designer.
Cover the USB connector and SD card slot with protective cap when UAM is
operating. Make sure that mist or dust does not enter the device.

® Do not use the USB cable of mobile chargers. It is recommended to use a standard

K USB cable and avoid the winding type. /

7.3 Installation of UAM Project Designer

a) Download the configuration application, UAM Project Designer from the company web site,

https://www.hokuyo-aut.jp

b) Runthe“UAM Project Designer_*.* installer.exe.
¢) Follow theinstructions to complete the installation.

f ® Log in as “Administrator” to authorize the installation of the UAM Project \
Designer.
NO te ® Installation cannot proceed if PC is not running in “Administrator” mode.
UAM project designer is installed at “C:\Program Files Hokuyo\UAM Project
Designer” by default. To install in different folder, change this location during the

installation process.
N /

7.3.1 Uninstallation UAM Project Designer
Process to uninstall the UAM Project Designer is as shown below.

a) Select al programs from the start menu.

b) Select “Uninstall UAM Project Designer” in the “UAM Project Designer” folder.

¢) When “Are you sure you want to completely remove UAM Project Designer and al of its related
components?”’ message appears, click [Yes] to uninstall the program from the PC.

d) Click [OK] when uninstalling process is complete. Restarting the PC is recommended.

Following is the alternative method to uninstall the application,

a) Select the “Control Panel” in the start menu.

b) Click the “Uninstall Programs”.

¢) Select “UAM Project Designer” and click [Delete].

d) When “Ready to uninstall UAM Project Designer” appears, click [Yes] to uninstall the program from the
PC.

€) Click [OK] when uninstalling process is complete. Restarting the PC is recommended.
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7.4 Devicedriver installation
7.4.1 Installing thedriver in Windows 8
In Windows 8, permission setup is required before installing the USB driver.
Caution:
This step is not required for Windows 7. Proceed to section 7.4.2 for such OS.
This step is not required for Windows 10. Proceed to section 7.4.3 for such OS.
a) Display the side menu by moving the mouse cursor to the top right or bottom right corner or click ==
Start Menu + “C key” and click on the “Setting”. When using a tablet, swipe from the right edge of the

screen towards the center.

Figure 7-1 Windows 8 Start screen
b) On the setting screen click the “Change PC setting” located at the bottom.

Settings

Figure 7-2 Sub menu of start screen

¢) On the PC setting screen, click the “General” and then “Restart Now” of “Advanced start-up” on the
list.
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PC Set.tl ng g Avalable slorage

o P 204135 soaltle Suw b e s o s 2% Wiy,

. View ap sices
Personalisc
Lisars Refrosh your PCwilhoul allecting your liles
Tt e I P ity i i L s T A B, Tl
Nelificalions e vt e U,
Saarch Gt st ]
Share Remove cverylhing and reinslall Windows

el s PO o st therl s, s s v W s

Privacy

vices
Davices Advanced slark-up
Wi loss Sk uw Fun g devies o di e e L0 diive wr DD dheraz s PO
n sarlor s L, e vt Wineues fa ¢
Ease of Accass

Sync your sellings

Hevmarm

Figure 7-3 PC Setting screen

d) Wait for the system to restart.
€) On the option selection screen, click the “Troubleshooting” — “Detailed Options” — “Startup setting”

in order.

Choose an option © Troubleshoot

Figure 7-4 Option selection screen
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Startup Settings

Press a number to choose from the options below:

Use number keys or functions keys F1-F9

1) Enable debugging

2) Enable boot logging

3) Enable low-resolution video

4) Enable Safe Mode

5) Enable Safe Mode with Networking

6) Enable Safe Mode with Command Prompt
7) Disable driver signature enforcement

8) Disable early launch anti-malware protection
9) Disable automatic restart after failure

Press F10 for more options
Press Enter to return to your operating system

Figure 7-5 Startup setting screen

f)  Click restart and wait for awhile.
0g) When startup setting is displayed, press F7 or 7.

After completing the setup, follow the process described in section 7.4.2 to install the driver. To view the
device manager used in the process, right click the mouse button on the empty start window panel and click
on the “all applications” and click on the “device manager”. Start from Step 4 (page 78) of installation
process for Windows7 described in section 7.4.2 to complete the driver installation.

7.4.2 Installing thedriver in Windows 7

It isrequired to install USB driver when UAM is connected first time to USB port of a PC. Follow the steps
described below to complete the driver installation before running UAM Configurator application on
Windows7 operating system.

Step 1: Connect UAM to USB port of the PC. Following error message will appear on the screen.

Figure 7-6
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Step 2: From windows start menu click [Computer].

Documents
Pictures
Music
Computer
Cantrol Panel

Devices and Printers

Default Programs

Help and Support

»  AllPrograms

o] M)

Figure 7-7

Step 3: Click [System properties] on the menu.

f “\‘JvL.;J b Computer » - |¥,| | Search Computer 2 |
Organize v System properties Uninstall or change a program Map network drive > g:: - O @

.0 Favorites 4 Hard Disk Drives (1)
Ml Desktop 05 (C:)
& Downloads ~ )

| Recent Places 408 GB free of 452 GE

4 Devices with Removable Storage (1)

o Libraries &
% Documents @ DVD RW Drive (D3]
J’i Muszic -
[&] Pictures
Figure 7-8
Step 4: Click [Device Manager] button.
Figure 7-9

Step 5: [URG-Series USB Driver] will be listed on [Other devices]. Right click on the [URG-Series USB
Driver] and click [Update Driver Software].
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= Device Manager
File Action View Help

s e AR INERN ? o

4 52 Hokuyo-PC

b 3 Batteries

b M| Computer

| o ot

> Disk drives

) isplay adapters

R Standard VGA Graphics Adapter
&, Standard VGA Graphics Adapter
b ) DVD/CD-ROM drives

> 5% Human Interface Devices

b gy IDE ATASATAPI contrellers

> -2, Imaging devices

23 Keyboards

> --B Mice and other pointing devices
b ‘;_L Monitors
j ¥ Metwork adapters

|3 Other devices
-t URG-Series USB Dg
- 0 Processars Update Driver Software...
-3 Sound, video and ga Esable
> -JM| Systern devices
b i Universal Serial Bus ¢

Uninstall
Scan for hardware changes

Properties

Launches the Undate Driver Software Wizard for the selected device

Figure 7-10
Step 6: Select [Browse my computer for driver software] when following message appears.

I\\:'_;’l [l Update Driver Software - URG-Series USB Driver

How do you want to search for driver software?

i & Search automatically for updated driver software
Windaows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation ;
settings.

< Browse my computer for driver software
Locate and install driver software manually.

Cancel

Figure 7-11

Step 7: Insert installation CD on the PC. Click [Browse] button to select “Driver” folder in the CD and click
[Next] button.
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@ |l Update Driver Software - URG-5eries USB Driver

Browse for driver software on your computer

Search for driver software in this location:

* | Browse..

[¥]Include subfolders

<+ Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same categery as the device,

[ Mext ]l Cancel

Figure 7-12

Step 8: Select [Install this driver software anyway] if following security message appears during installation.

o o

'@ Windows Security @

@J Windows can't verify the publisher of this driver software

. 9 Don'tinstall this driver software
: Yeu should check your manufacturer's website for updated driver software
for your device,

Install this driver software anyway
Only install driver software chtained from your manufacturer's website or

disc. Unsigned software from other sources may harm your computer or steal
information.

-j:';':j- See details

Figure 7-13

Step 9: Installation is complete when following message appears on the screen
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@ [l Update Driver Software - URG Series USB Device Driver (COM4)

Windows has successfully updated your driver software
Windows has finished installing the driver scftware for this device:

URG Series USE Device Driver

Figure 7-14

Step 10: Open device manager and confirm the presence of [URG Series USB Device Driver] listed under
[Ports (Com & LPT)]

= Device Manager
Eile Action View Help
ol ARl NENN ? Mo AN Y

4 = Hokuyo-PC

> % Batteries

-4l Computer

b Disk drives
2 By Display adapters
- Mg Standard VGA Graphics Adapter
- B, Standard VGA Graphics Adapter
ey DVD/CD-ROM drives
b % Human Interface Devices
g IDE ATASATAPI controllers
» T Imaging devices
I3 Keyboards
b B Mice and other pointing devices
> "-!iJ Menitors
ah o
75 Ports (COM & LPT)
-["F URG Series USE Device Driver (COM4)
R

% Seund, video and game centrollers

- oM System devices
b B Universal Serial Bus controllers

Figure 7-15
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7.4.3 Installing thedriver in Windows 10

This section explains the USB driver installation method in Windows 10. UAM can be connected with the
preinstalled USB serial device driver in Windows 10. Therefore, installing the driver provided in the
package (URG Series USB Device Driver) is not necessary. Follow the steps before to install the windows

USB serid device driver.

Switch on the power supply to UAM and connect it with USB cable to Windows 10 PC. OS will
automatically detect the device and install the USB serial device driver. To verify the installation, open the

device manager, open the lists on “Ports (Com & LPT)” and look for “USB Serial Device (ComXX)”

(Figure 7-16). Use this com port number when connecting with UAM Project Designer.

& Device Manager - m]
File Action View Help

e mE EE B EXE®

~ B DESKTOP-B1205P6

i Audio inputs and outputs

[ Computer

- Disk drives

[ Display adapters

- DVD/CD-ROM drives

@i Human Interface Devices

== |DE ATA/ATAPI| controllers

=2 Keyboards

@ Mice and other pointing devices

[0 Monitors

I Network adapters

i Ports (COM & LPT)
§ Communications Port (COM1)
ﬁ Intel(R) Active Management Technology - SOL (COM3)

<

ﬁ USB Serial Device (COM4)

M Print queues

I Processors

7 Security devices

B Software devices

i Seund, video and game controllers

S Storage controllers

E3 System devices

~ § Universal Serial Bus controllers

§ Intel(R) USB 3.0 eXtensible Host Controller - 1.0 {Microsoft)
§ USB Composite Device

B 1IED Dant Lo G0

Figure 7-16 USB Driver in Windows 10
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7.5 Sarting the UAM Project Designer
* Explanation of this section is based on Microsoft Windows 10. Although the display may differ dlightly in

the other OS, same operation can be performed.

a) Supply the Power to the sensor. Connect USB cable of the sensor to the computer.
b) Click E Start Menu” — “All Programs” — and click “UAM Project Designer”.
¢) “UAM Project Designer” application will be activated.

7.5.1 Startup Main window
a) Main window as shownin figure 7-17 will be displayed when UAM project designer starts.

lindow Language Help

e Ed
A D 'DB =5 (:) Fo-Je oJIEIV TS UAM-05LP-T301

HOKUYO

LAM-05LP-TA01 -

Werdd X A

t fil
HOKUYO
Sl Etbrner [
.
L et E—— (wl-o < > |
‘

= it
Pt e R e S 7]
Figure 7-17 Main window
b) Select the method to operate UAM.
Table 7-2 Operating Method
[ ved [ vewipin ]
Create Checksthe firmware version and creates a new project file for UAM.
Open Opens an existing project file or the measurement data file
Connect Establish communication between PC and sensor.

7.5.2 Create new configuration
When new is selected, alist of application examples as shown in Figure 7-18 will be displayed. Refer to
section 4 for the details on these applications and section 4.11 for the default setting values selected by the
application. Window as shown in Figure 7-19 will appear when any one of these applications are selected.
Enter the necessary information such as product identity, user name and click function to continue the
setting.
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Uan-05LP-T301 -

D MNew -

General (Standard)

WerldH -

Access protection (Horizontal application Stationary)

Access protection (Vertical application whole body detection)
Access protection (Vertical application Stationary)

AGV

Figure 7-18 Application selection window

To change the IP address of UAM, enter the value in the Ethernet information.

1 UAM Project Designer 3.1.0

File Edit Connections Options Window Language Help
AD M Ermams (:) I3 D vernax -] [uam-nste-Tanl -

Load from SD card | @[ General |@jp| Function @y frca @ Confim @ Save to SD card

Product information

Product identity |Undefined |

Size limit : 64 characters

User name [Lindefined |

Size limit : 50 characters
Date 202403419

Ethernet infor mation

IP address [192.168.0.10 |

Subriet mask  [266.265.265.0 |

Default gateway [192.168.0.1 |

Product name: -, Firmware version: -, Serial number: —

Figure 7-19 New configuration window

7.5.3 Open configuration file or measurement data file

When the open is selected, a window as shown in figure 7-20 will be displayed. Select the previoudy
saved project, click open to read the settings. Modify the settings if required. Confirm all the settings and
proceed to transmit to transfer the configuration to UAM.

Further, it also alows to open and play back the measurement data file when the “Log file (*.dslx)” is

selected in the “File Type” drop down menu.
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@ Open project file

ZE -

BH]
format
platforms

plugins

templates

€ - v 2

imageformats

= Project file.hux

<« Program Files » UAM Project Designer

FLWTANT-

ES

2024/03/19 1615

TrA Il TR -
TrA Il TR -
TrA Il T#IF—
TrA Il TR -
TrA Il TR -

Project Designer F..

46 KB

TN |Project"\|e.hux

~ | Project File (*.hux *.hucx)

el

7.5.4 Connect to UAM

When Connect button is selected, awindow as shown in figure7-21 is displayed indicating the information
are being read from UAM. When the settings are successfully read, UAM project designer will switch to

monitor mode.

Figure 7-20 Selection

of project file

=z - o x
Edit
| a»-]
A D) - B o (:) B OO | [Verause e : [UANdsLP=Tan]
@ Configuration Report Furctian 5 x
Area number Name Value
i fzad (o330 Sensing
L) 0 Function
Area configuration
-
ma Log table & %
Recorder
Reading the settings from sensor Event Recorder
N o | m(=
Log duration hefore and after
he Protection output is oft
T ec] =10-18 +
=
Player |
Plot Fanel 5 x)
@ & Zone View
< £ ©
IS S 5 o® & ] & Protectiont
Mouse position — 5
—~ [ Jowenee
i ¥ C Nor = "
Radius : — Angle : — (7 ) o A QN es [ AR
IStep : —— o

Figure 7-21 Connecti

90

Product name: UAM-OSLP, Fimware version: 02.04,03r, Serial number: 004350301 g

ng with UAM
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7.6 Components of UAM Project Designer

Figure 7-22 shows the name of each component on the main window.

Menu bar
Tool bar Sub panel

- UAM Project Designer 3.1.0-*

ﬂe_EEt_CDnn;tEﬂs_Optlons Window  Language Help L

a0 BB GOMs [UAM] ~ 0 o BE verzax - [uam-ose-Taor -] |

Rerrt |
Load from SD card #_# Function # Area ’ Confirm ’ Save to SD card |

. e
Product information

Product identity | Undefined |

Size limit : 64 characters

Lzer name |Undefined |

| |
| |
| |
| |
| |
I Size limit : 60 characters |
I Date 2024403519 |
| |
| |
| |
| |
| |
| |

Ethernet information

IP address |192 166010

|
Subnet mask (2652652650 |
Default esteway [192.1680.1 |

/ -____:'_'_7_:_'___"___

Main window

Figure 7-22 UAM Project Designer components
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7.7 Menu bar
This section explains the functions of al items in the menu bar. Function can be executed by either clicking
the respective items or by the short-cut key. When UAM is not connected, some items are in gray and cannot
be clicked

File Edit Connections Options Window Language Help

7.7.1File
Thismenu is used for creating and saving the project file and closing the application. When fileis clicked,
items as shown in the figure 7-23 will be displayed. Table 7-3 displays the details of each item.

() New. Ctrl+N  »
P~ Open. Cirl+O

B Save... Crl+5

B savess. Ctrl+Shift+5
ﬁ Home

(% Quit Cirl+Q

Figure 7-23 File menu

Table 7-3 File menu

New Ctrl+N Create anew configuration file for UAM
Open Ctrl+O Open an existing configurations file
Save Ctrl+S Save the current project file

SaveAs Ctrl+Shift+S | save the current project file after naming

Home ) Returns to start up window.
Quit Ctrl+Q Close the UAM Project Designer
7.7.2 Edit

This menu is used for editing the area. When edit is clicked, items as shown in the Figure 7-24 will be
displayed. Table 7-4 displays the details of each item.

= Undo Ctrl+Z
M Redo Cirl+Y
[%gg Copy Ctrl+C
of Cut Cirl+X
@ Paste Ctrl+V
'ﬂ' Delete Del

Ml Delete Al Ctrl+Del

Figure 7-24 Edit

C-61-00003-9
92



Table

7-4 Edit

Undo Ctrl+Z It will undo the previous operation.
Redo Ctrl+Y It will redo the last operation.
Copy Ctrl+C Copy single area.
Cut Ctrl+X Cut single selected area. Delete the original area.
Paste Ctrl+V Paste the selected areain other area.
Delete Del Delete the single selected zone.
Deleteall Curl+Del Delete all the selected area.

7.7.3 Connection

When connection is clicked, items as shown in the Figure 7-25 will be displayed. Table 7-6 shows the

details of each item. When UAM is not connected these items are in gray and cannot be selected.

Serial Connection

Connections | Options  Window  Language H
Interfaces  * '@ Serial connection
Ethernet connection
Figure 7-25 Connection

Table 7-5 Connection

Connect UAM using USB device

Ethernet connection

Connect UAM using Ethernet*

*Configuration cannot be made via Ethernet connection. Only monitor display is available.

7.7.4 Option

When option is clicked, items as shown in the Figure 7-26 will be displayed. Table 7-6 shows the details of

each item. When UAM is not connected some items are in gray and cannot be selected.

Initialization

Change Password

Optical Window Replacement

Figure 7-26 Option
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Table 7-6 Option

Initialization Clear UAM’S configurations to default

Change Password Change to new 8-digit numeric password
Optical Window Replacement | Startsthe optical window replacement tool

7.7.5Window
Window is activated in the monitor mode. Items in the window menu are shown in Figure 7-27 and the

item details are listed in Table 7-7.

Function
Log table
Plot Panel

Figure 7-27 Window menu

Table 7-7 Window item detail

. Shows the Function panel on the Monitor window which displays
Function , .
UAM’s operating parameters.
Log table Shows the Log table panel on the Monitor window which records and
playback the UAM’s data.
Shows the Plot panel on the Monitor window which allows selection of
Plot Panel protection and warning zone display as well as highlight the detection
points.
7.76L anguage

This menu is used for changing the application language to English, Japanese, Chinese or German. Items
in the menu are shown in the Figure 7-28. Table 7-8 shows the details of each item.

® English
FIL(E )
BESE
Deutsch

Figure 7-28 Language

Table 7-8 Language

English Displaysin English language
HC (fR) Displaysin Chinese language
HAGE Displaysin Japanese language
Deutsch Displays in German language
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7.7.7Help
When help is clicked, items as shown in the Figure 7-29 will be displayed. Table 7-9 shows the details of

each item.

Manual ' UAM-05LP-T301

XML file format UAM-05LPA-T301

© About Application Cirl+A
Wire Connection Ctrl+W
About Ot
Figure 7-29 Help
Table 7-9 Help

Manual — Shows the manual of different UAM models
XML file format — Displays format details of XML file
About the application Ctrl+A Displays the version details of UAM Project Designer
Wire Connection Ctrl + W Displays the wire color and their function allocation
About Qt — Displays the information related to Qt

C-61-00003-9
95



7.8 Tool bar
Frequently used functions are listed on the tool bar. Details of the item are shown in table 7-10. When

UAM is not connected some items are displayed in gray and cannot be selected

A D 'EB GOME [UAM] (:) o« »JHAN0T LAM-05LPA-T301

Table 7-10 Tool bar

Returns to application’s startup window.

Creates a new configuration file for UAM

Opens a saved file.

Savesthe project file.

A=IE

Displays the port number connected to UAM.

c ) Rescan the USB port

Establish connection between the sensor and UAM Project Designer.

Disconnect sensor with UAM Project Designer.

Selection of UAM’s software version when writing the Project.

UaM-05LP-T301  ~ | | Selection of UAM’s model when writing the Project.
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7.9 Subpane
This subpanel is used for switching the UAM modes (Configuration, Monitor and Report). When items

cannot be used they are displayed in gray.

| ﬂGunfiguratiun | Monitor Report

Load from SD card ** Function * Area * Confirm * Save to 5D card

7.9.1 Configuration tab
There are 6 tabs under the configuration main tab (Load from SD card, General, Function, Area, Confirm
and Save to SD card). Users can configure UAM by sequentially selecting these tabs.

A) Load settings
User can read the settings from UAM or SD card. Loading the settings from UAM is possible only if it is
connected with the application. If it is not connected SD card selection window will appear. Select the SD
card location to load the settings.

B) General
User can set the product identity, user name and IP address of UAM.

=z UAM Project Designer 3.1.0-*

File Edit Connections Options Window language Help
A DO-BF [commam ~ (:) 3 OO [ver2ax - [UAM-USLP-TINI -

Load from 5D card ** Function * Area * Gonfirm * Save to 5D card

Product information

Product identity |Undef\nad |

Size limit : 64 characters

User name |Undef\nad |

Size limit : 50 characters

Date 2024403419
Ethernet information

IP address [192.168.0.10 |

Subnet mask  [256.266.385.0 |

Default gateway [192.166.0.1 |

Product name: --, Firmware version: --, Serial number: -- E

Figure 7-30 General
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Table 7-11 General

Tab Item Description
Genera Product identity Enter ID for UAM (Size limit : 64 characters)
User name Enter User name (Size limit : 50 characters)
IP address Set the IP address
Subnet mask Set subnet mask address
Default gateway Set the default gateway address

C) Functions
UAM functions and related parameters can be selected for configuration. See Table 7-12 for details. Setting
becomes valid when the function is checked displaying the configurable parameters. Sensing is the basic

setting of the sensor therefore it has no check box.

- UAM Project Designer 3.1.0 -*

File Edit Connections Options Window Language Help
A0 comwan - C) 3 O | [verzax - | [uam-usip-Tanl -
Load from 5D card ‘ General “ Area ‘ Gonfirm ‘ Save to 5D card
) R Color Pin assignment
Sensing settings
Sensi .
ensing Bailie Minimum detection width 70 mm b 0ssD1
Max protection distance: 53 m 0ssDz
Active areas 1 > WARNING1
1 EDM Setting .
Area input delay 30 me - WARNING2
[ Laser off mode (Disabled)
NC
Operation mode
[ interlock Setting NC
(® Protection + Warning 1, 2
() Protection . 2 NC
- NC
[] Reference monitor Sctting [ecenentidi=nlay
[ Upside down configuration {Disabled) NC
Auxiliary Outputs NC
Auxiliary Outputl None -
[] Muting Setting [t NC
Auxciliary Output? il -
uxiliary Outpu one NC
NC
fArea sequence Setting
NC
NC
[] Master slave Setting MC
NC
NC
[] Encoder input Setting
Product name: --, Firmware version: --, Serial number: -- E

Figure 7-31 Function

Depending on the selected function, active area count and cable pin assignment are automatically

changed. For functions that cannot be used simultaneously, selection of one will disable the other changing

its color to gray. If selecting a function affects the other, its background is changed to yellow. Confirm the

setting of these functions and make corrections if necessary.
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Table 7-12 Function

Check to enable the sensing function

®  Min detection width* (mm) 30, 40, 50, 70, 150

® Activeareas® ArealtoArea32 (ArealtoArea 128 when
encoder input function is enabled)

Sensing ® Areainput delay :30ms (Default), 120ms, 270ms, 1s, 2s
® Operation mode : Protection 1 + Warning 1/2, Protection 1, 2
® Laser off mode: Disable (Default), Enable
® 7-Segment display upside down configuration: Disable (Default),
Enable
® Auxiliary Output
Check to enable the EDM function
® Ondelay(ms): 90 (Default), 120, 300
EDM ® Off delay(ms): 300 (Default), 330, 360
* In dual protection mode, EDM1 and EDM2 can be configured
independently.
Check to enable the Interlock function
® Sart/Restart mode: Manual/Automatic, Manual/Manual
® Déday(s): 1(Default) to 6
® Independent setting for Master-Slave communication error:
Disable (Default), Enable
Interlock

* |In dua protection mode, interlock can be independently configured
for protection zone 1 and protection zone 2.
* When the master-dave function is enabled, it is possible to
independently configure the interlock setting for the master-slave
communication error.
Check to enable the Reference monitor function
Reference monitor | ®  Tolerance(mm): 100 (Default) to 10000
® Responsetime: 1s or Operating area response time
Check to enable the Muting function
® Muting input sequence:
Protection zone 1:
Muting 1 - Muting 2 (Default),
Muting 2 > Muting 1
Protection zone 2:
Muting Muting 3 > Muting 4 (Default),
® Muting 4 - Muting 3Time interval between inputs(s): 1(Default),
3,510
® Max. muting period(min): 1(Default), 6, 12 and Unlimited
® Max. override period(min): 1(Default), 6,12
* |n dua protection mode, muting can be independently configured for
protection zone 1 and protection zone 2.
Check to enable the Area sequence function
® The check box of the area sequence possible areawill be valid
® The check box for all areawill be valid

Function

Area sequence*s
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Check to enable Master Slave function

Current device**: Master, (Default) Slavel, Slave2, Slave3
® Slavecount: 1 (Default) to 3 (For Master only)

® Useown OSSD outputs (For slave only)

Master Slave

Check to enable the Encoder Input function

® Error tolerance: 0to 80 %

8 patterns (Input E Enable)

Encoder pulse 1: 50 to 1000 (count/cm)

Encoder pulse 2: 50 to 1000 (count/cm)

Select patterns: Each pattern can be selected from Not Use, Use as
Encoder Input Static input and Use as Encoder input.

® Detailed area setting for each pattern.

For the encoder input set speed division count and area for each speed
range. It is not possible to select same area for two different speeds.

For static input, select the area and enable or disable speed monitoring.
If speed monitoring is enabled it is necessary to provide the speed
range.

*1: The minimum width of detectable objects. Detection is not possible if configured width is more than the
object intended to be detected.
Default value of minimum width changes depending on the type of selected application. Refer to section
4.11 for the selected values.
*2: Set the number of areas to be used. Area count depends on the selected function and adjusted
automatically.
Default value of active areas changes depending on the type of selected application. Refer to section 4.11
for the selected values.
*3: For each area, specify one or more area during area sequence.
*4. An error will occur if the UAM with same ID is connected to the currently operating master slave
system.
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D) Area
User can configure and edit area shapes. Details of each component are explained below.

@ @ i @

(5 UAM Praject Designer 1.0
File Edit Connectio

- <]
File Edit G Options  Winddw  Language / Help
a D P -~ press rescan [~ 'y -0 E Verl1% - UAM-05LPA-T301
Monitor Report Disenostic '
Load frgm SD card General ‘ Function _‘ Gonfirm ‘ Save to £D card
|

©

Controls
\ 4 4
Area comment;
123
Size limit: 64 characters o — —
Sean skip count 0 2 0-3 /—\ 122
; P 5 6
W Frotection 1 ®
0=
Warning 1 @
Warning 2 | [ @ ©
Responge time +
On 270 ms - x
150 me -
1 mm
[
v
Coordinates Teaching %
Pt R [mm] Th [deg] +
~im
+ 0 0 E
 Liv @
Lom -
. (ad
&
@ Gontrols XY Gontrals Polar a¢ IS & & 0
AreTpotF
Mouse position
A B C D E A{lmd)  Billnv) Cllnv)  Dilnv)  Eilnv) % -2941[mm] mml / \\I = x A
Radie Slmm]  hrgle- 10idee] () zZARKN Pee
Step : 767 N
\ \ Product %r, F\rmwarevers\oy,&er\al number: -- E

Figure 7-32 Area configuration tab

@®AreaPreview

It displays the shape of each area. It is possible to edit the area when the background of the area preview is
green. The areawhich is possible to edit is displayed in the area screen. Number on the left of area preview
represents the area number. While changing area setting, the line color will change to green.
@ Area Comment

Brief explanation of each area can be entered (size limit is 64 characters).
(3 Response Time (ON/OFF)
Response time of each area can be set.
@ Zone Selection

Configuration of respective zone is possible when it is selected.
® Point coordinate

Displays the coordinates of configured pointsin the zone. They can be aso edited directly.
® AreaDisplay

Shapes of al the areas are displayed.
@ Mouse position

If the cursor is placed on the configured area, sensor coordinate represented by the mouse pointer is
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displayed. Table 7-13 explainsin detail.
Zoom In, Zoom Out tool
Adjust the area display screen ratio. Table 7-14 explains each icon.
© Drawing tools bar
Tool icons for configuring the area shape. Table 7-15 explains each icon.
Tool for rotating and reversing the display
Tool icon to rotate and reverse the area and measurement data
@ Scan skip count
Scan skip count can be individually set for each area. (Refer to section 3.19 Scan Skip Function)
@ XML File Tool
Thereis an icon to import and export the XML file containing the area information. Icon details are
explained in Table 7-17.
@ Copy and Paste
Thereis an icon to copy and paste the coordinate data of the area
Areainput pattern
Displays the input patters for the corresponding area number.

Table 7-13 Display of mouse information

X (mm) Displays the mouse position of x -coordinates.
Y (mm) Displays the mouse position of y -coordinates.
Radius (mm) Displays the distance from the origin to the position of the mouse.
Angle (deg) Displays the distance from the smallest angle to the position of mouse.
Sep Displays the step value of mouse position.

Table 7-14 Display adjust icons

Zoom out the main view screen. Same operation can be done by scrolling mouse
down.

Move the cursor left for zoom out and right for zoom in.

Zoom in the main view screen. Same operation can be done by scrolling mouse up.

Reset the view to fit the window.
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Table 7-15 Drawing assistance icons

vw Move the configured area

When line segment is drawn by moving the mouse, a triangular shape is

drawn by connecting the two points of the line and the origin.

When coordinates of start and end points of aline are specified numerically, a

123

triangular shape is drawn by connecting these points with the origin.

When multiple points are selected with mouse click, a polygon is generated

by connecting these lines and the origin

When coordinates of multiple points are specified, a polygon is generated by

o connecting these lines and the origin.

When square shape is drawn by moving the mouse, a shape connecting its
- four edges and the origin is drawn.
- When four coordinates of sgquare shape are numerically specified, a shape
=

connecting these points and the originis drawn

When circular shape is drawn by moving the mouse, a shape connecting the

0

arc of the circle with the origin is drawn.

When center, radius and starting and end point of the arc are numerically

ki
"

specified, a shape connecting the arc of the circle with the origin is drawn.

= Specified shape is added to the area.

~ Specified shape is removed from the area.

& Configure the zone by automatic teaching function
ES) Copy the selected area

af Cut the selected area

E Paste the area previously copied or cut.

T Delete the selected area.
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Table 7-16 Rotate and reverseicon

- It will undo the previous operation

> It will redo the last operation

Rotate the area and measurement data display window

Reverse the area and measurement data display (left to right or right to left)

Table 7-17 XML fileicon

D Imports area details from XML file (Check the help menu for details on XML file
M
Eﬁ‘ format)
@ Exports area detailsto XML file.
C-61-00003-9

104



E) Confirm

After completing al the configurations, they can be reviewed by clicking the confirm button followed by
the steps shown in Figure 7-33(a) to (c). Return back to the respective tab if correction is necessary.

Click the “Transmit to sensor” button if configuration has no error to write it into UAM if it is connected or
“Saveto SD card” button to save the setting file into the SD card memory when UAM is not connected.

Further, the configuration data can be saved in the pdf format by clicking on the “Output PDF” button. See
Table 7-18 for the saved details on the file (Note: Sensor information will not be shown in the report if the
pdf file is generated without connecting to the UAM).

= UAM Project Designer 3.1.0-"

File Edit Connections Options Window Language Help
o]
A D-=R Ewmy ) I OB ey (s

ﬂ CGonfiguration Monitor Report
Read from sensor * General * Function # Area ** Transmit to sensor

Product information
Product identity Undefined
User name: Undefined
General Date 2024/03/19
Configuration ID (Complete settings) OxE4F5545E
Configuration ID (Without IP configuration and Date) 0x5716ED3B
Sensor information
_‘) Product name UAM-0SLP
Firmware version 02,04.03r
Serial number 004380301
Ethernet information
Function IP address 192.168.0.10
Subnet mask 255.255.255.0

Default gateway 19216801
Area

Qutput PDF

Product name: UAM-05LP, Firmware version: 02.04.03r, Serial number: 004390301 a

Figure 7-33(a) Genera
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File Edit

A - B o

General

A 4

Function

£

Area

Connections  Options  Window  Language  Help
o = m Ver2dX LAM-05LP-Ta01
Monitor Report
Read from sensor ‘ General # Function ‘ Area ‘# Transmit to sensor
Sensine settines ~
Min detection width 70 [mm)] (Max protection distance: 5.3 [m])
Active areas 1
Area input delay 30 [ms]
Laser off mode Disabled
Operation mode Protection + Warning, 2
7 segment display Normal
Auxiliary output1 MNone
Auxiliary output2 None
EDM settings
Protection|
Status  Disabled
Reference monitor settings
Status Disabled
Interlock settings
Protection1
Status  Disabled
Muting settings
Protection |
Status  Disabled
Area sequence settings
Status  Disabled v
Output FDF
Product name: LAM-05LP, Firmware version: 02.04.03r, Serial number: 004390301 E

Figure 7-33(b) Function

File Edit

General

¥

Function

A 4

& - (| [coms e

Area

Connections  Options Language Help
™
(:) Ho-lte »JIEIITETR UAM-05LP-TE01
Read from sensor ‘ General ‘ Function ‘ Area “ Transmit to sensor
T o -
am
Area number 1
Area comment Zm
Scan skip count 0
Protection1 ON: 270
Response time[ms] OFF: 150
1m =
i
=im
&
—Zm }-,V\\\ ;\\\\ @4\\ & o o g .
< >
. Protection [ |Mutine Q I XA
l:‘Waming 1 [ |warnine 2 DReierence area G
Cutput PDF
Product name: UAM-05LP, Firmware version: 02,04.03r, Senal number: 0043390301

Figure7- 33(c) Area
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F) Transmit to sensor/ Saveto SD card
Click “Transmit to sensor” button if error is not found during confirmation to transmit the configuration to

the UAM. If deviceis not connected, click “Save to SD card” button to save the setting file into the SD card
memory.

File Edit Connections Options Window Language Help
.
A D-pB Ewmmns Q) 5 B | s e

ﬁ Gonfiguration Monitor Report

Read from sensor ®p General &g Function &y Area ®p» Confirm &g Transmit to sensor

Details

 Transmission process initiated. 0

Transmitting and verifying funtional settings... 20% -

Completing the transmission process.

Restarting the sensor. Please wait.

Proeress: Transmitting and verifying funtional settines...

Product name: UAM-05SLP, Firmware version: 02.04.03r, Serial number: 004380301

Figure 7-34 Transmit window

Depending upon the computer’s performance it may take few minutes to transfer the configuration. When
transferring process is completed, UAM will restart automatically.
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7.9.2 Monitor tab
User can monitor the detection state of the UAM by selecting the monitor tab.

File Connections  Options Window Language  Help

A D - B| Eeowme ) I3 OB e | e
& Configuration Report Function & x

Area number Narme Vali A
VI Y VI ORED v Sensing
S ALA "R 1 Min detection width 70]
Active areas. 1
Area input delay 30]
E A Laser off mode Disi
Operation mode Pro
~ 7segment display

Upside down configuration Dis:

| v Auxiliary outputs
Auxiliary outputt Non
Ausiliary outputz Not
¥ Function
EDM Disi
Interlock Disi
7 il Reference monitor Die: ¥
' < >
mm Loe table J x
Recorder

Event Recorder

Log duration before and after
the Protestion output is off

[T Tsec] | [1-15]
Elapsed time: 00:00:00

Player
Plot Panel & X
N Zane View
o o &\\‘ & o
g 5l q S S [ & Protectiont

< 2 |:| Warning 1

Mouse position

% 40850mm] ¥ 14580 7Y N I~
o )
Radius : 6046[mm]  Angle : 47 5[dee] "\“/JI o EHA SN ey [ | Renes

Step - 871

Product name: UAM-05LP, Firmware version: 02.04.03r, Serial number: 004350301 (g

Figure 7-35. Monitor tab
Following icons appear in the monitor window
= e
Indicates the states of the OSSD1,2 and OSSD3,4 signals.
Green: ON (No detection)  Red: OFF (Detection)
Indicates the states of the warning signals WARNING1, WARNING2
Green: ON (No detection)  Red: OFF (Detection)

Arga number

: Indicates the operating area number
Emor nu_nlmer Indicates the error number when error is detected.

| (See section 9 for the details)

Indicates the contamination on the optical window
(See section 3.20 for the details)

C-61-00003-9
108



7.9.2.1 Function panel

UAM'’s operating parameters are shown on the Function panel of the Monitor window.

Name Value
¥ Sensing
Min detection width 70 [mim]
Active areas 1
Area input delay 30 [ms]
Laser off mode Disabled
Operation mode Protection1 + War...

¥ Tsegment display
Upside down configuration Disabled
¥ Auxiliary cutputs

Auxiliary cutputi Naone
Auxiliary cutput2 None
* Function
EDM Dizabled
Interlock Disabled
Reference monitor Disabled
Muting Disabled
Area sequence Disabled
Master slave Disabled
Encoder input Disabled
v  Area configuration
Scan skip count 0
v Protection
O 270 [ms]
Off: 150 [ms]

Figure 7-36 Function Panel
7.9.2.2 Logtable panel
UAM’s data can be recoded and played back using the Log table panel of the Monitor window. See Table

7-18 for details.

Table 7-18 Log Recording

HH PaE

Use this feature to record the data displayed on the monitor window.

Recorder Scan limit: 1 ~ 100000 scans

Use this feature to record the data just before and after the protection output is off.
Log duration before and after the protection output is off: 1 to 15 sec

A file is generated every time the protection output goes from on to off state.
Recording will continue until the stop button is pressed.

Event Recorder

Player Use this feature to playback the recorded data.
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7.9.2.3 Plot pandl

Plot panel is used for showing or hiding the protection zone, warning zones and distance data.

Fone Wiew

I:I Protection 1
I:I Warning 1
|:| Warnine 2
|:| Fange

Figure 7-37 Plot Panel Window

7.9.3 Report tab

Report tab is only functional when the UAM is connected to the application. There are 3 types of reports:
Project report, Error report and Detection Log report. Project report includes the UAM’s configurations.
Error report includes error recorded during the operation and past errors. Detection Log reports displays the
history of object detected in the protection zone. For detail on report tab items refer to Table 7-18. User can
save reportsin PDF format by clicking the [Output PDF] button. When clear button is clicked all the records
are deleted from the sensor. When refresh button is clicked latest information are updated from the sensor.

t Designer 3.1.0 -~

File Edit Connections Options Window

v Language Help
& D B ey Q) I3 O s s

i Configuration Monitor
Project report

Error report  Detection log report
Product information

Product identity

Undefined
Ve orms Undefined
Date 2024/02/19

Cetetal Eafts e (D o=t OxEAFS5ASE
Canfiguration ID (Without IP configuration and Date) OxST16ED3B

Sensor information

Product name UAM-05LP
Firmware version 02.04.02r
Serial number 004290301

Ethernet information

. IP address 192.168.0.10
Function
Subnet mask 255.255.255.0
Default gateway ~ 192.168:0.1
Area

Output PDF

Preduct name: UAM-05LP, Firmware version: 02.04.03r, Serial number: 004320301 E

Figure 7-38(a) Project report tab
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File Edit Connections Options W

A D - B GOME [UAM]

Errors from power on
Update time: 2024/03/19 11:5451

Project report Error report Detection loe report
Recent error is shown at the end of the list.

Language Help

o
(:) Lo« » JIHIEEES LIAM-05LP-T301
& Configuration Monitor

No.

Object i in close range or contamination on the optical window is present. -,
18 Remove the object or clean the optical window. 2024/03/19 11:54:48

Details Timestamp

Errors before power on

Ne.
1 s Optical window is contaminated.
Clean the optical window.

T Optical window is contaminated.
Clean the optical window.

& Object is in close range or contaminaticn on the optical window is present.
3 Remove the object or clean the optical window.

Details

Clear Refresh

Qutput PDF

Product name: UAM-05LP, Firmware version: 02.04.03r, Serial number: 004390301

Figure 7-38(b) Error report tab

Wind:

A D - B GOME [UAM]

File Edit Connections Options

Update time: 2024/03/19 11:56:07

Project report Error report Detection log report

Language Help

o
(:) Lo« » JIHIEEES LIAM-05LP-T301
& Configuration Monitor

log Master/slave 10 Min distance Step T n
Area: 1 2
Log1 -- Protection?: OFF  Protection®: 504 [mm]  Protection: 554 2024/03/19 11: o —
1 f—
A0cm
— -
- —
rrm -
g v
< >
¥
. Protection! Q I ®\ "
< >
Clear Refresh

Qutput PDF

Product name: UAM-05LP, Firmware version: 02.04.03r, Serial number: 004390301

Figure 7-38(c) Detection log report tab

Table 7-18 Report display items
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Item

Frame

Item listed on the report file

Application

information

Application information

Application name
Application version

Interface

General

settings

Product information

Product identity
User name

Date

Configuration ID (Complete setting and Without P
configuration and Date) *

Sensor information

Model
FW Version
Serial No

Ethernet information

IPAddress
Subnet mask
Default gateway

Sensing setting

Min detection width
Active Area
Areainput delay
Laser off mode
Operation mode

7 segment display
Auxiliary Outputl

Auxiliary Output2

Function

Detail

Function Setting

EDM

Interlock
Reference monitor
Area sequence
Master slave
Encoder area input

Reference monitor

Area Details

Area Setting

Area comment
Scan skip count

Protection zonel response time

Error

Error report includes error
recorded during operation.

Error Number
Details
Timestamp

Past error before startup

Error Number
Details
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Obstacle detected

Detection Log ) .
during operation

Timestamp

I/O state

Minimum distance of the detected obstacle
Step number of the detected obstacle

* Report isin PDF format. To view the report, Adobe Reader® or any equivalent application softwareis

required. Free version of Adobe Reader® can be downloaded from the website: http://www.adobe.com.

** Configuration ID is aunique identification code of the configured settings in the device. Configuration 1D

is generated when the device is configured for the first time and every time it is reconfigured. It is saved in

the project report along with the other information. It can be used to verify the unintentional modification of

the device.

Configuration ID (Complete Settings): 1D generated will include all the configurable parameters including

Ethernet 1P settings and the Date.

Configuration 1D (Without IP configuration and Date): ID is generated without the Ethernet IP and the Date.

It is useful when managing multiple device that have same configuration but different IP

address and/or configured date.
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7.10 Satus bar

This section displays the model, serial number, firmware version of the connected sensor. Icons on the right
show connection state. Table 7-19 explains the meaning of each icon.

Product name: --, Firmware version: --, Serial number; -- E

Table 7-19 Status bar icon

|_H Indicates the connected state with UAM.

I-E Indicates the disconnected state with UAM.

7.11 Connecting UAM with PC
a) Supply the power to UAM and connect with PC through USB cable.

b) When connection is established application will automatically detect the UAM and displays its COM
port. If it is not displayed, click rescan @icon on the toolbar to refresh the COM port.

¢) Click connect device & icon on the tool bar and enter the password when dialog appears (refer to
section 7.12).

d) Connection status is shown on the information tab. When UAM is successfully connected, icon changes
to connected |8 state.

€) When the UAM is disconnected, icon changes to disconnected B sate.

[Ethernet]
a) Supply the power to UAM and connect with PC using an Ethernet cable.

b) Set up the IP Address (UAM’s default IP:192.168.0.10)
¢) [Click on the connection icon.[S&| Enter the password if prompted for the password.

d) Connection state is shown on the status bar at the bottom of the window.

-

Do not use the USB hub. \
® When UAM isnot detected even if it is connected to the PC, click the port refresh

N O t = button.

® \When an additional UAM is connected on the same PC, click the port refresh

button.
\ )
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7.12 Password

Configuration of UAM is password protected for preventing unauthorized access. User should enter the
password before proceeding to configuration screen. When the window as shown in the figure 7-37 is
displayed, enter the password and click ok. Default password is 12345678.

= Password

Enter & digit pazsword to loe-in.
Pazzword
Gance|
Figure 7-37 Password

7.12.1 Changing the password
User can change the password by performing the following steps:
Click the Options on the menu bar.
Click the Change Password.
Window as shown in figure 7-38 will be displayed.

Enter the new password and retype the new password for confirmation. The new password should
consist of 8 numerical digits.

= Change password

Kew=-in the new paszword, and retype the pazsword to confirm.

Mew password || |

Fetype | |

Garcel

Figure 7-38 Password change
® Click OK to complete the process of changing the password.
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7.12.2 Reclaim the forgotten password
When the password is forgotten, follow the steps below to reclaim the password.

a) Open the main window or select the monitoring window and connect the device with the application.

b) Click the File of the menu bar.

¢) Click the Save As or press Ctrl + S and save the project at a preferred location. Project will be saved in the

file[***** hux].

d) Send thisfile [****.hux] file to the nearest office or representative listed on this manual to reclaim the
forgotten password.

7.13 Configuration mode
Click on the configuration tab to configure the setting of UAM. The configuration of UAM is password

protected to prevent the unauthorized access. User is required to log-in with the password to proceed with
the configuration. Refer to chapter 7.12 for details on password. Follow the steps below for configuration.

a) Confirm that UAM and PC is connected (refer to section 7.11). Connect it if it is not. Even if UAM isnot
connected, user can configure the settings but cannot the transfer them to UAM.

b) Click the “Configuration” tab or on the menu click “Mode” and select “Configuration”

¢) Enter the product identity and user name in the General configuration tab, Enter the value in the Ethernet
information to change the IP setting. Thisinformation is also shown on UAM Project Designer’s report.

Refer to chapter 7.9.3 for details on report display.

o UAM Pro

File Edit Connections Options Wind
A D - B cosnmm (:) o« - JHEET UAM-05LP-T301

Read from sensor @[ General @y Function @y Arca @ Confim @) Transmit to sensor

indow  Language  Help

Product information

Product identity |Undefined |

Size limit : ¢ characters

User name | Undefined |

Size limit - 50 characters

Date 2024/03/19
Ethernet information

1P addh [192.168.0.10 |
Subnet mask 265255 2550 |

Default eateway [182.168.0.1 |

Product name: UAM-05LP, Firmware version: 02.04.03, Serial number: 004390301 E

Figure 7-39 General

Note ® OSSD remainsin OFF state when UAM isin configuration mode
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7.14 Function configuration

User can configure various functions of the UAM through UAM project designer. Click on the [Function]
tab to display the list of configurable functions (Figure 7-40). Put a check mark to activate the corresponding
function (refer to section 7.9.1 for detail). List of configurable functions are shown below. There are some
functions which cannot be used simultaneously **. In such case, if one function is selected the other will be
displayed in gray and cannot be selected. Also, maximum configurable area will change depending on the
selected function. Confirm the pin assignment setting as it automatically changes according to the selected
function.
® Sensing *?
EDM
Interlock
Reference Monitor
Muting
Area Sequence
Master Slave

Encoder Input

a1 UAM Project Designer 3.1.0-*

File FEdit Connections Options Window Language Help
N
4 D - B [cos an O Ho-Jlle » JIHEPFTES UAM-05LP-T301
Read from sensor  |Wjp| General |Wp| Function | Area @ Confirm @y Transmit to sensor
. i Color Pin assignment
Sensing settings
Sensi .
ensing G Minimum detection width 70 mm hd 0ssD1
Mazx protection distance: 5.3 m 0ssDz2
Active areas 1 $ WARNING1
] EDM Setting
Area input delay 30 ms - WARNING2
[1 Laser off made {Disabled)
NC
Operation mode
[ Interlock Setting NC
(®) Protection + Warning1, 2
(O Protectiont, 2 NC
7 t displ NE
[ Reference monitor Setiing e
[ Upside down configuration (Disshled) NC
Auxiliary Qutputs NC
Auiliary Qutput] None -
] Muting Setting v NC
Al Qutput2 M
uiliary Outpu ohe - NC
NC
Area sequence Setting
NC
I NC
[] Master slave Setling — ¢
NC
NC
[] Encoder input Setting
Product name: UAM-05LP, Firmware version: 02.04.03r, Serial number: 004380301 E

Figure 7-40 Function information
* 1 Muting and encoder, Muting and Interlock, Muting and Master slave functions cannot be configured simultaneously.

*2 Sensing is the basic setting of the sensor therefore there is no check box.
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7.15 Area configuration

Area configuration window will appear if [Areg] tab is clicked (Figure 7-41). Configurable ranges differ for
protection and warning zones. Zone configuration is allowed only within the white section shown in Figure
7-41). It is not alowed on gray section. Zone configuration range will automatically change depending on
the minimum detection width selected during the sensing setting. Protection zones must be configured for all
the activated areas.
® Click “Area” button to switch to area configuration panel.

= UAM Proj
File Edit Connections Options Window Language Help
AD0-BEB comuam - 0 B 00 [veruax -] UAM-0sLP-TENT <
Load from SD card ’ General ‘ Function #’ Gonfirm ‘ Save to SD card
frea Controls
I ] - "
D IE dm
m'{f XM Area comment: | ‘
Size limit: 64 characters | —
Scan ckip count: |U = | {0- 3 O 122
. Protection 1 -] e .
[ =
Responze time
On 270 ms - ®%
1m
Off | 150 me hd ES
B & X
Coordinates Teaching fearn &
Pt R [mm] Th [deg]
. o o £
Flm %
F2m o
Gontrals XY Gontrols Polar -,
Warning 1 ]
Ham _ = ad
|3 &
Warning 2 ® ac S q & & TL“(\ v
< >
Area Input Pattern .
A B c D E Al B(nv) Clnv) D(my) | E(lny) | ouse position = A
! ! ! ! D] = 1705[mm] Y : 3286[mm / - = L ¥ ]
Radius - 3676[mm]  Anele - 117.75[dee] L ) AL Q I 3]
Step - 651 oL
Product name: --, Firmware version: --, Serial number: -- E

Figure 7-41 Area configuration widow
®  Select the area number from area preview panel and click the indented zone among Warningl,
Warnign2 and Protection for configuration. Buttons for configuring the Muting and Reference
monitoring zone will be displayed when the corresponding functions are enabled. Reference area

preview marked by “REF” is visible when reference function is enabled.

C-61-00003-9
118



7.15.1 Area configuration by drawing tools

Zones can be configured using the drawing tools on the UAM project designer. Refer to Table 7-15 for the

details.

® ClickontheAdd * button.
®  Select the drawing shape.

® Move the cursor inside the setting possible region and draw the shape by drag and drop operation.

While drawing it is possible to switch the shapes to draw areas with combination of shapes.

Figure 7-42 (a) shows an example of protection zone set by the selecting the line™

Figure 7-42 (b) shows an example of warning zonel set by the selecting the circle”

Figure 7-42 (a) Zone configuration example 1

1

Figure 7-42 (b) Zone configuration example 2

119

When a straight line is drawn
from point 1— point 2, a
triangular shape is formed by
connecting these two lines with
origin. Coordinates of point 1

and point 2 are also displayed.

When mouse is dragged from
point 1 — point 2, acircular shape
with origin at pointl is generated.
Circular shape cannot be formed
if point is dragged beyond the
allowed region. Coordinates of
each point are aso displayed on
the coordinate panel. Points are

displayed at every 2.5°.
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Coordinates of configured points where the numeric values are shown can be edited directly by double
clicking on the cell (Figure 7-43). It is adso possible to switch between XY coordinates and polar
coordinates. Further, a new point can be added by clicking on the + button on the Pt. column.

* |t is possible to copy the 2-column and n-rows data from atext file and paste it in the coordinate table

by using B 8 buttons.

* Use backspace key to delete a single coordinate point on the display panel.

Figure 7-43 Coordinate example

® To delete the parts of the configured zone, click the delete button™, then drag-drop the cursor to
specify the zone to delete.

® For configuring the other zones, select the respective zone and repeat the above steps.
® Confirm that each zoneis configured correctly.

If overlapping of shapes disturbs in creating or confirming the zone, visibility can be toggled by
clickingthe ®_ button.

B Frotection 1 & || Invisible
Warnine 1 ® || Visble
Warning 2 ® || Visble

Figure 7-44 Switching between visible and invisible mode
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7.15.2 Area configuration by teaching function
Automatic zone configuration by referring the boundary can be done by using the UAM’s Teaching

function. This function is useful when user needs to configure complex zone or would like to reduce the time
for zone configuration. Steps below show the configuration procedures using the teaching function.

Ensure the UAM is connected with the PC.

Click on the Teaching IE button.
Enter the offset to be applied between the zone and the background (Max offset can be up to maximum

measurement distance).

Click the “Start” button (Figure 7-45) to start recording the background data. Recording will continue

until the stop button is clicked

Further, to use all sensor measurement points for the teaching function, check the [Show all points] and

press [Start] button.

Coordinates Teaching

Teaching Control

Offeet: [100

-

> | mm

[ Show all points
Teaching is applied to the full field view

Pt ¥ [mm) ¥ [mim]

+ i}

Gaontrals XY Contrals Polar

Start Stop
1 UAM Projes
File Edit Comnections Options Window Language Help
v
AR =] T (D = OB | [Vernex 7] [uAm-sLE=Ta0I
@ Configuration Monitor Report
Read from sensor || General @ Function wp[ Area |spp| Gonfirm s Trancmit ¢
I Frea 11 Gontrals
i
m?? p@ #rea commen «
Size limit: 64 charaeters ==
\OA;
[ Protestion 1 -3
Response tine Bm L]
on |20 ms - s
Off [ 150 ms B
x
Coordinates  Teaching
[ R [mm] Thideg]  * &
2 105 275 ®
3 103 =225 o*
a 105 a2 5]
5 102 3175 o
5 108 515 v
Gantrols XY Gontrols Folar -
Waning 1 ® -
N &
iaming 2 ® 5 o & v
< >
frea Input Pattern -
A B c D £ AU Bn) | Clny Dy Eim) | iuse [“s]“""' ol a_—
% ~58500mm] ¥ =822l \ xx
Radius : 5958[mm]  Angle : 1083.25[d=g] \ngad /A\ al ®\ s
Step: 913 NS
Product name: UAM-05LP, Firmware version: 02.04.03r, Serial number; 004350301 {g)

Figure 7-46 Area configured by teaching

® \When the stop button is clicked, an areais generated by the smallest data recorded. Configured area
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will resemble the UAM’s background. (Figure 7-46). When configuring the protection zone, if the
background is not within the maximum detection distance it is set to maximum detection distance of
UAM. In case of warning area, if there is no background within 20m from UAM it will be set to 20m.
® Afterthe areais created automatically it can be edited using the drawing tools.
® |tisaso possible to specify the region for generating the area by teaching function. Use the area tools
for this purpose. If specified region does not have any background, areawill be generated at the
maximum distance of the specified region (Figure7-47).

Figure 7-47 Teaching area range designation

® While using the teaching function, user should confirm that the configured zone

meets the safety requirement.
A Danger Distance from area to the background should be in the range of 100mm to 700mm.
® |f the distance exceeds the above mentioned range, there may be unprotected

k hazardous area that could lead to critical injury or death.

/
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7.15.3 Muting configuration
Muting function temporary suspends the safety functions of UAM when required conditions are fulfilled.

Follow the steps below to configure muting function.

Confirm that muting function is enabled in the function tab.

Before configuring the muting zone it is necessary to configure the protection zone. Configure the
protection zone if it is not yet configured.

When muting button is clicked, muting configuration screen is displayed. Drag and drop the mouse
over the protection zone to configure the muting region inside it. Protection zoneis displayed in red
and the muting region is displayed in pink.

Figure 7-48 and 7-49 shows an example of the muting zone configuration. Region in pink
represents the muting zone.

Confirm that the muting configuration is correct.

Protection zone Muting zone

Load from SD card rd
Area 1 Contrals
~
L=
Coordinates | Teaching o5
Pt R [mm] Thldeg] +
1 3342
x
2 3366
E 2145 &
4 2167 &
5 3386
6 3373 225 +
- 0 0 B
=lm ®
Gontrols XY Gontrols Polar -
Warning | ®| Lo -~
&
Warning 2 ® 5 v
< >
Area Tiput Pattern
A B c D E Ay Bnv)  Cnv)  D(nv)  E(iny) "Wse[ “]s“"m G A
) ) ) 4 )| % 3356 0mm v g7Falmm ( \ L3}
Radius : 5054[mm]  Angle : 48 8[deg] \nem JA\ QI Q ']
- - - - - - - - - Step : 374 e/
Product name: —, Firmware version: -, Serial number -~

Figure 7-48 Muting zone configuration example 1

Muting zone configuration example as straight line is drawn from point 1 to point 2
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Protection zone Muting zone

UAM Project

File Edit Connections Options Window Language Help

AD-OF s < QO EE

[ @ Confieuratiby | | Monitor | Report |
| loadfromSDocard W] General @\ Function |Wp[ Area |sp Confirm |sp|  Save toSDcard
| \

frea i Canfrale ¢
~
o [ S
Sizs limit: 64 characters — =
Soen skip courts (-9 o
[+
I Protection 1 | e |o|
@ B8 s
Coordinates  Teashing °0
Pt R{mm] Th [deg] EI
1 3342
x
2 307 1425 Lo
3 2894 45 &
4 1449 ce]
H 45 025
13 2586 61.25 ﬂé’
T 3365 615 E
& 3373 225 m
Controls XY Gontrols Polar -
100 warnine 1 |®| P
arning 2 |®| v
< >
Area Input Pattern

Mouse position

3 26200mm] - 38130mm] -
B 4670 gl = 5 ] @ o Bl A
tep

A B C D E A(lnv)  Blnv)  Clinv)  D(lnv)  E(lnv)

al b

Bt moms = Fmmrsras s = Sl memioms =

Figure 7-49 Muting zone configuration example 2
Muting zone configuration example as square is drawn from point 1 to point 2
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7.15.4 Reference region configuration
Follow the steps below to configure reference region.
® Ensurethe UAM isfirmly mounted at its location.
® Ensure the connection between the UAM and PC.
® Click the Function tab and enable the Reference Monitor function and enter the required tolerance

distance (default 100mm).

® Click the Areatab.

® Main screen displays the configuration for reference region (Figure 7-50). First area on the preview
indicated by “REF” represents the reference area.

® Configure the reference region by using the drawing tools. Move the cursor on the drawing panel
and drag and drop to configure the reference. Monitoring region is displayed in green

ndow  Language Help
e 05Lp—
0 o« »JIHIZTES UAM-05LP-Ta01
Read from sensor @ General |y Function |@p[  Area || Confirm @ Trensmit to sensor
Area i Controls ]
A
@
o
Teaching
R[mm] Th [deg] Bim 8=
1 5440 1275 _
®s
2 5586 1875
1 3 3740 2725 +
4 2996 35.25 x
5 1819 104.25
&
13 2363 13173
0 0 L " B
Ny
mm
-
. lad
Controls XY Gontrols Polar = o€ oS
< >
frea Input Pattem —
A B c D E Al B(l C( pll E(l oS Tos it .
nv)  B(nv)  Clinv)  Dnv)  E(nv) | G 5g5(mm] ¥ 1973[mm] [ — = xa
Fiadius - 15390mm]  Angle - §325(deg] (I =N | e
Step - 433 o/
Product name: UAM-0SLP, Firmware version: 02.04.03r, Serial number: 004390301 E

Figure 7-50 Reference region configuration example

For example, to monitor the sensor’s displacement by referring the background, choose the line drawing
tool and draw a line segment over the background by mouse drag and drop. Reference region with the

+tolerance is generated on that location (Figure 7-50).

C-61-00003-9
125



7.16 Transmit configurationsto UAM
When all the configurations are complete, click “Confirm” button to verify the configuration. On the

confirm screen, check general, function and area settings in order. If any correction is required, return to
related tab and reconfigure the setting. On the area confirm screen, click each area preview to confirm all
aress.

When confirmation is complete, connect the application with UAM if it is not connected and click
“Transmit to sensor” to transmit the configuration. In the disconnected state the configuration can be saved
into SD card memory by clicking on the “Save to SD card” button.

indow Language Help
GOM [LAM] (:) Lo« »JHETES UAM-05LP-T301
Report

Area @[ Confirm |@p| Transmit to sensor

Read from sensor

] =
Arn
General
]
& 0
T ON: 270
Response time[ms] OFF: 150
Function ¥
o
A /(Isii‘ é‘(\ - v
< >
Frotestion [ matine al Q52
Warning | [ warnive 2 [reterence area L

Qutput PDF

Product name: UAM-05LP, Firmware version: 02.04.03r, Serial number: 004390301 E

Figure 7-51  Confirm monitor example

When transmit button is clicked verification window appears. Click yes to transfer the configuration to
UAM

It may take few minutes to transfer the settings to UAM. When transfer is completed UAM will restart
automatically. UAM Project Designer will return to start up panel. Click connect button to run the UAM in

monitor mode and verify the operation.

® Do not insert SD card while writing the configuration to UAM through USB

Note

connection. It may cause configuration failure.
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7.17 Save project file
Configured functions and area can be saved into a file as a project. Follow the steps below to save the
project file.
a) Click File from the menu bar.
b) Click Save As. (Figure 7-52)

) New. Ctr+N »
P~ Open.. Ctrl+0

B Save... Cirl+5

R savess. Ctrl+Shift+5
& Home

(% auit Cirl+Q

Figure 7-52 Save project file

¢) Enter afilename and click Save button. Change the location of the file if necessary. (Figure 7-53)

g Save project file X
« v o4 » This PC » Windows (C:) » Program Files » UAM Project Designer v O 0 Search UAM Project Designer
Organize ~ Mew folder == - o
Mame Date modified Type Size
3 Quick access
format File folder
& isPC imageformats File folder
I_ﬂ Network platforms File folder
plugins File folder
SD_CARD File folder
templates File folder
; Project file.hux Project Designer File 46 KB
File name: | EIEaICHNY w
Save as type: | Project File (*.hux) ~
~ Hide Folders Cancel

Figure 7-53 Save project file
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7.18 Read configuration from UAM
User can check the current settings or confirm the configurations of the UAM by performing the following
steps.
a) Confirmthe UAM and UAM Project Designer is connected.
b) Select Load settings on the sub panel window. Progress panel will appear (Figure 7-54) showing the
state. If this button is clicked without connecting the UAM a dialog box will appear to read settings
from the SD card (refer to section 7.9.1).

Figure7-54 Reading the configuration of UAM

¢) When reading is complete panel will disappear.

d) Confirm the General, Function and Area settings. Modify the settings if necessary and click transmit to
write the configuration to UAM.

7.19 Open project file

User can open UAM project file by performing the following steps.

a) Click File from the menu bar.

b) Click Open

c¢) Diaogbox will appear (Figure 7-55). Select the project file [***** .hux] to open.

d) Application reads the contents of project. Confirm the General, Function and Area settings. Modify the
settings if necessary and click transmit button to write the configuration to UAM.

X Open project file x
<« v 4 || > ThisPC » Windows (C:) » Program Files > UAM Project Designer v 0 Search UAM Project Designer

Organize ~ New folder = @
Name - Type Size
o Quick access
format File folder
File folder
File folder
File folder
File folder
File folder
Project Designer File 45 KB

[ This PC imageformats

& Netwark platforms.
plugins
SD_CARD
templates

= Project filehux

File name: | Project file.hux v‘ Project File (~hux * hucy) v

Figure 7-55 Save project file
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7.20 Recording the UAM data
Follow the steps below for data recording.

a) Connect UAM with UAM Project Designer.
b) Click the monitor button on sub panel. Application will switch to monitor mode.
¢) Click the recorder button.

Function 8 x
Name Vali A
¥ Sensing
Active areas 1
Area input delay 30
Laser off mode Disi
Operation mode Pro
Contamination warming Lowv

v T segment display
Upside down configuration Disi
~ Auxiliary outputs

Auxiliary outputl Mo

Avviliare nutmt? Mo ¥
£ >
Log table 8 x

Figure 7-56 Recorder button

d) Datarecording window will appear.

Enter the number of scansin the scan limit field (Figure 7-57) and click the record button. Application
will automatically create the file click save. Change the file name and folder if necessary. Data recording
will start and stops automatically when the specified scan count is completed. Click the stop button to
terminate the recording before reaching the scan count.

Record button
Recorder

|Please specify a fils! | [ NN |
Secan limit: \
I 3

Elapzed time: O0:00:00
Scan count: 0 scans

Stop button

Event Recorder

Player

Figure 7-57(a) Data logging window

€) Click “Event Recorder” to record the data just before and after the OSSD signal is triggered to OFF
state (Figure 7-57(b)).
Recording duration can be selected from 1 to 15 seconds before and after the OSSD switches to off
state. When the data log button is pressed, awindow will appear to select the folder for saving the data
(create the folder to save the data beforehand). Data logging will begin soon after the folder is selected.
Wherever OSSD switches to OFF state, alog data of the specified duration will be saved in the folder.
Data logging will continue until the logging stop button is pressed. File name is automaticaly
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generated.

Recorder | Record button

/

Event Recorder

Fleaze zpecify a folder! L ] |£

Log duration before and after
the Protection output iz off:

|1 [zec] | [1-15] Stop button
Elapzed time: 00:00:00

Player |

Figure 7-57(b) Event recording window

7.21 Replay thelog data
Follow the steps below for re-playing the log data.
1 Confirm that UAM is disconnected with UAM Project Designer. Check disconnect button if is
connected.
Click “Monitor” button of sub panel and switch to monitor mode.
3 Click player button.
Select the log datafile for re-playing (Figure 7-58).

Recorder

Event Recorder

Plaver
File
Frogreszs
n=
Ciontrols

M > ) n M

Figure 7-58 Log player window 1

Click the open icon © to choose the file for re-playing and click the play * icon to start viewing the
log data. Move the dider bar to the desired position to view the specific scan data.
Control icons are explained in Table 7-20.

Table 7-20 Control button

r~ Open Open and select the log data which you want to play.
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H First Movesto theinitial position of log data.
> Play Starts playing the log data.

] Pause Pause/ Stops the log data for awhile.

u Stop Stops the log data.

H Last Movesto the end of log data.

7.22 Save settingsto SD card

Configuration data can be saved in the SD card which in turn can be used for directly configuring the
UAM without connecting it to the PC.

<Stepsto save>
a) Configure aproject in the UAM Project Designer and click confirm button when it is compl ete.
b) In the confirmation tab, check the general, function and area settings in order.
c¢) Disconnect UAM if it is connected with the application
d) Click the “Save to SD card” button to switch to the SD card setting tab.
€) In the SD card setting tab (Figure 7-60), enter the serial numbers and the 8-digit passwords of al the
UAMs intended to be configured with the settings on the SD card. To prevent the change of 1P address of the
UAM, check the “Exclude IP address setting” on the tab. This will retain the original |P address of all the
UAM.
* |t is possible to copy and paste the serial numbers with n-rows and 2 columns from a text file.
* By default, the first letter is the serial number is assigned as “H”. Enter the correct letter shown on the
device if it is other than “H”.
f) Verify that SD card is inserted into the PC slot and click “Save” button. Save dialog box as shown in
Figure 7-61 will appear.
g) Select the SD card and click on the “Select Folder” button.
h) Dialog box as shown in Figure 7-62 will appear. Click OK to complete the save.
i) Remove the SD card fromits dlot.
23D card file name cannot be changed. There will be 2 files generated and stored on the specified SD card
folder.

 sd_conf.hucsx
» sd-conf.uam
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File Edit Connections Options Window

5D card settings

Device count: EI

Tareet devices: Serial number

Language Help

A DR comwan - C) B I || e

Load from SD card ‘ General #

Password

UAM-0BLP-TE01

Function ‘
@8

]

Mote: Enter praduct serial number and 6 digits passwaord

IP settines [ Exclude TP address settines

Save

Area

Report

# Confirm ‘ Save to 5D card

Product name: --, Firmware version: --, Serial number: -- E

Figure 7-60 SD Card setting screen

!- Select SD card

L S
Organize ¥ New folder
~
Name
3t Quick access
format
& ThisPC imageformats
& Network platforms
plugins
SD_CARD
templates

Date medified

» ThisPC » Windows (C:) » Program Files » UAM Project Designer

Type

File folder
File folder
File folder
File folder
File folder

File folder

v O O Search UAM Project Designer

X

= @

Folder: | SD_CARD

Select Folder

Cancel

Figure 7-61 SD Card selection screen

— UaM P

t Designer

Transmission succeeded.

Figure 7-62 Transmission complete window
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7.23UAM configuration through SD card

Configuration from the SD card is possible for the devices whose serial number and password are

registered in the SD card. Devices whose serial number or password does not match cannot be configured.

® Enter the SD card containing the setting file into the UAM’s SD card slot. Seven segment display will
show the status “F2” to indicate the SD card detection.

® |f the serial number and password of the device matches with the registered serial number and password
in the file, configuration will start. Seven segment display will show the status “F3”.

® At the end of the configuration seven segment display will show the status “F4”. Remove the SD card
from its dot to finish the configuration.

® Seven segment display will show the status “F5” briefly and device will restart showing the status “00”.

® On successful completion area number will be visible on the display.

f ® Do not switch OFF the UAM or remove the SD card during the configurar[ion.h
may lead to configuration failure.
N Ot e ® Do not connect UAM with the UAM Project Designer by USB cable during the
configuration from the SD card.
® Do not switch off the UAM without removing the SD card when the display is

K showing the status “F4”. Configuration will be incomplete in such case. j
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8. Inspection and maintenance
Inspection and maintenance are necessary for safety operation. User must ensure the inspection and
maintenance are carried out as specified in the user’s manual.
Before performing inspection and maintenance, confirm the following items.
® Themachine or AGV monitored by UAM is switched OFF.
® The surrounding of working environment is safe.

8.1 Pre-operation inspection
After configuring the UAM the authorized user should perform pre-operation inspection using a test piece.
It should be performed without connecting the sensor to the system.

Table 8-1 Pre-operation inspection list example

Yes No

UAM s correctly mounted at the intended location and
screws are firmly fastened

2 All the wirings are correct

The OSSD signal switches from ON state to OFF state
when the test piece is placed inside the protection zone

The OSSD signa remains in the OFF state when the test
piece is moved inside the protection zone

The OSSD signal switches from OFF state to ON state
when the test piece is removed from the protection zone

Area is switched and correctly displayed on UAM when
6 the input signals are changed according to the area
switching table

If UAM isin automatic restart mode, OSSD signal
switches from ON-state to OFF-state when the test piece is
placed inside the protection zone and switches from
OFF-state to ON-state when the test piece is removed

If UAM isin manual restart mode, OSSD signal switches
from ON-state to OFF-state when the test pieceis placed

inside the protection zone and remains in OFF-state when
the test piece is removed

If the start interlock function is configured, starting the
UAM without placing the test piece in protection zone
causes the OSSD signal to remain in OFF-state until the
RESET signal is provided

If the muting function is configured, UAM terminates the
muting (OSSD switches to OFF-state) when the test piece
is placed inside the protection zone other than the muting

area even though the muting conditions are fulfilled.

10

If the muting function is configured, UAM does not switch
11 to mute state when the muting input sequence is different
than the specified sequence.
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If the muting function is configured, UAM does not switch
12 to mute state when the time interval between two muting
inputs exceeded the specified time interval

If the muting function is configured, the override function
13 is terminated when the override period exceeds the
specified override period

If the reference monitoring function is configured,
displacement of the reference boundary structures or UAM
should cause the OSSD to switch to OFF-state when
displacement exceeds the allowable tolerance. Thisis
applicable especially if the angle of approach exceeds +30°
from the detection plane

If the area sequence function is configured, OSSD switches
15 to OFF-state if area switching sequence is different than
the configured sequence.

14

Note: Stop using the UAM when any check item is marked NO.

-
® Do not modify or dissemble UAM during inspection as this will affect its detection
A Danger capability leading to critical injury or death.

-

-
N ot e ® For the tracesbility, it is recommended to retain and store the maintenance and
inspection records.

N

8.2 Operation inspection
Thistest should be performed after compl eting the pre-operation inspection. It must be performed by taking
the sufficient safety measures. Performing this inspection before pre-operation inspection may damage the
system leading to critical injury or death.
Table 8-2 Operation inspection list example

Yes No

The OSSD signal switches from ON-state to OFF-state and
1 the machine or vehicle stops when the test piece is placed
inside the protection zone

The OSSD signa remains in OFF-state and the machine or
2 vehicle stops when the test piece is moved inside the
protection zone especially at the border

If the UAM is in manua restart mode, OSSD signal
switches from ON-state to OFF-state and the machine or
3 vehicle stops when the test piece is placed inside the
protection zone and remains in OFF-state when the test
piece isremoved

If the UAM isin manual restart mode, OSSD remainsin
OFF-state when UAM isrestarted
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If the UAM isin automatic restart mode, OSSD signal
switches from ON-state to OFF-state when the test pieceis
placed inside the protection zone and switches from

OFF state to ON state when the test piece is removed

If the UAM isin automatic restart mode, OSSD remains in
6 OFF-state when UAM s restarted with obstacle inside the
protection zone

If the start interlock function is configured, starting the
UAM without placing the test piece in protection zone

! causes the OSSD signa to remain in OFF-state until the
RESET signal is provided
If the muting function is configured, UAM terminates the
8 muting (OSSD switches to OFF-state) when the test piece

is placed inside the protection zone other than the muting
area even though the muting conditions are fulfilled.

If the muting function is configured, UAM does not switch
9 to mute state when the muting input sequence is different
than the specified sequence.

If the muting function is configured, UAM does not switch
10 to mute state when the time interval between two muting
inputs exceeds the specified time interval

If the muting function is configured, the override function
11 is terminated when the override period exceeds the
specified override period

If the reference monitoring function is configured,
displacement of the reference boundary structures or UAM
should cause the OSSD to switch to OFF-state when
displacement exceeds the allowable tolerance. Thisis
applicable especially if the angle of approach exceeds +30°
from the detection plane

12

If the area sequence function is configured, OSSD switches
13 to OFF-state if area switching sequence is different than
the configured sequence.

Note: Stop using the UAM when any check item is marked NO.

8.3 Daily inspection
Table 8-3 shows an example of items that should be checked during daily inspection.
Check items and check frequency must be decided by the Person-in-charge after performing the risk

assessment.

Table 8-3 Daily inspection list example

Yes No
1 The OSSD signal switches from ON state to OFF state
when test piece is placed inside the protection zone
5 The OSSD signal remains in OFF state when the test piece
is moved inside the protection zone
C-61-00003-9
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The OSSD signa switches from OFF state to ON state
when the test piece is removed from the protection zone

If the UAM isin automatic restart mode, OSSD signal
switches from ON-state to OFF-state when the test pieceis
placed inside the protection zone and switches from
OFF-state to ON-state when the test piece is removed

If the UAM isin manual restart mode, OSSD signa
switches from ON-state to OFF-state when the test pieceis
placed inside the protection zone and remains in OFF-state
when the test piece is removed

If the start interlock function is configured, starting the
UAM without placing the test piece in protection zone
causes the OSSD signa to remain in OFF-state until the
RESET signal is provided

If the muting function is configured, UAM terminates the
muting (OSSD switches to OFF-state) when the test piece
is placed inside the protection zone other than the muting
area even though the muting conditions are fulfilled.

If the muting function is configured, UAM does not switch
to mute state when the muting input sequence is different
than the specified sequence.

If the muting function is configured, UAM does not switch
to mute state when the time interval between two muting
inputs exceeds the specified time interval

10

If the muting function is configured, the override function
is terminated when the override period exceeds the
specified override period

11

If the reference monitoring function is configured,
displacement of the reference boundary structures or UAM
should cause the OSSD to switch to OFF-state when
displacement exceeds the alowable tolerance. This is
applicable especidly if the angle of approach exceeds +30°
from the detection plane

12

If the muting function is configured, UAM terminates the
muting if muting period exceeds the specified maximum
period

13

If the area sequence function is configured, OSSD switches
to OFF-state if area switching sequence is different than
the configured sequence.

Note

8.4 Periodical inspection

Periodical inspection should be performed to ensure the detection capability of UAM. Table 8-4 below
shows an example of periodical inspection items. It is recommended to perform this inspection at every six

months interval. Thisinspection should be performed together with the daily inspection.
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® Contamination on the optical window switches the OSSD signal to OFF state.
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Table 8-4 Periodical inspection list example

Yes

Screws are tightly fastened

No displacement from the original mounting position

No scratch or crack on the optical window

Screws of the optical window are tightly fastened

No ail, grease or dirt on the optical window

No visible damage on UAM

Cable connector isin good condition and tightly fastened
Area is switched and correctly displayed on UAM when
8 the input signals are changed according to the area
switching table

The OSSD signal switches from ON state to OFF state
when the test piece is placed inside the protection zone
The OSSD signal remains in OFF state when the test piece
is moved inside the protection zone

The OSSD signal switches from OFF state to ON state
when the test piece is removed from the protection zone

If the UAM is in automatic restart mode, OSSD signal
switches from ON-state to OFF-state when the test piece is
placed inside the protection zone and switches from
OFF-state to ON-state when the test piece is removed

If UAM isin manua restart mode, OSSD signal switches
from ON-state to OFF-state when the test piece is placed
inside the protection zone and remains in OFF-state when
the test piece is removed

If the start interlock function is configured, starting the
UAM without placing the test piece in protection zone
causes the OSSD signal to remain in OFF-state until the
RESET signal is provided

If the muting function is configured, UAM terminates the
muting (OSSD switches to OFF-state) when the test piece
is placed inside the protection zone other than the muting
area even though the muting conditions are fulfilled.

If the muting function is configured, UAM does not switch
16 to mute state when the muting input sequence is different
than the specified sequence

If the muting function is configured, UAM does not switch
17 to mute state when the time interval between two muting
inputs exceeded the specified time interval

If the muting function is configured, the override function
18 is terminated when the override period exceeds the
specified override period

If the muting function is configured, the muting is

19 terminated when muting period exceeds the specified
maximum muting period

Nk |wW|IN|F

10

11

12

13

14

15
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If the reference monitoring function is configured,
displacement of the reference boundary structures or UAM
20 should cause the OSSD to switch to OFF-state when
displacement exceeds the allowable tolerance. Thisis
applicable especially if the angle of approach exceeds +30°
from the detection plane

21 Safety relay life spanis till valid

If the area sequence function is configured, OSSD switches
22 to OFF-state if area switching sequence is different than
the configured sequence.

\

® Thismanual only suggests the basic steps for the inspection and maintenance.
A Ca ution User should perform additional inspection and maintenance if necessary.

® User should follow necessary stepsin accordance to the working environment.

® Perform all the inspections mentioned in this manual when using the UAM for the
first time.

- /
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8.5 Cleaning the optical window
Dust covering the optical window could affect the UAM’s detection capability If UAM isinstaled in
dusty environment, regular cleaning of optical window is necessary.
Depending on the level of contamination follow the cleaning method mentioned bel ow.
® Wipethe optical window with a clean soft cloth.
® Clean the optical window with a soft brush.
® Blow off the dust on optical window using an air-blower.
® Clean the optical window with mild detergent if it is contaminated with oil or grease particles.

® Disconnect the system when cleaning the optical window.
A Danger ® Falling to comply with above could damage the machine leading to critical injury
or death.

® Do not use organic solvents, such as, thinner, benzene and acetone for cleaning )
. the UAM. Plastics parts and paint might be affected.
A CaUtlon ® Do not use abrasive cleaner. It might scratch the optical window resulting in the
loss of detection capability.

J

~N

[ N (0) t e ® Contamination on the optical window switches the OSSD signal to OFF state.

Replacement of the optical window is needed in the following circumstances:
® Crack or scratch on the optical window.
® The surface of optical window remains contaminated even after cleaning.
® Deterioration of the optical window.

Order the replacement optical window at the nearest distributor or to UAM sales representative.
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8.6.1 Method of replacing the optical window
Necessary tools

+ Hexagonal wrench

+ Torque wrench

Stop using the system and disconnect the UAM. Remove the UAM from its mounting location.

Take the UAM to dust free environment. Remove the dust on UAM if it is present. During the
replacement of optical window, take sufficient measure to prevent the dust from entering inside the
device asthis could affect the detection capability of UAM.

Use wrench to remove screws 1 to 4 fixing the optical window.

R

-

Optical window

/ Optical portion

A\

T ,Q

/ Housing

Figure 8-1 Remove the optical window

To remove the optical window, lift it slowly. Refrain from touching the optical components of UAM.
Avoid applying the force while removing as it could damage the optical component affecting the
detection capability of UAM.

If there is contamination around the case, remove it with a clean cloth without touching the optical part.
If there is contamination on the optical mirror remove it with an air blower.

Set atorque wrench to 0.63Nm.

Do not touch the new optical window with bare hands. It is recommended to wear clean thin gloves to
unpack the new optical window.

Check if sedl is attached on the surface of the optical window.

Check the direction to insert the optical window and cover slowly from above. Avoid shaking the
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optical components.

Confirm that optical window is correctly attached to the body without any inclination.

Use torque wrench to tight the 4 screws 1 to 4.

Confirm that appearance of the UAM is not abnormal before installing it back to original system.

After installing in the system, adjust the optical window as explained in section 8.6.2.

/ ® Optica window is a critical part of UAM therefore it should not be contami natem
scratched during the replacement.

Replace the optical window at clean environment to avoid dust particles from entering

°
A Caution the device affecting the detection capability.
® Avoid touching the internal parts of UAM as it may contaminate them decreasing the

detection capability.

® After replacing the optical window, it is necessary to apply the adjustment UAM is
ready to use only after completing the adjustment.

® Use the “Optical Window Adjuster” application to only calibrate a newly replaced

\ optical window. Using it to recalibrate an old optical window may reduce the detectioy

capability of the device.

8.6.2 Adjustment of the optical window

During the operation UAM constantly monitors the transmittance of optical window. When it decreases
due to contamination UAM reports an error. Therefore, it is necessary to measure the initial transmittance of
the new optical window and save it into the device. Contamination should not be present while performing
this adjustment.

<Adjustment steps>

a) Use adjustment software “Optical Window Adjuster” included in the CD. Create a local folder and save
the application into it. Log file generated during the process (format “serial_number_time.log”) and the
adjustment data (format “serial_number_time.csv”’) are saved in the same folder where the application is
saved. Retain these files for reference and troubleshooting.

b) Supply the power to UAM and connect with the PC through USB cable.

¢) Start Optical Window Adjuster. Window as shown in figure 8-2 will appear.
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=t Optical Window Replacement

Faolder for saving restoration files

i/ Uzershokuyos/ Desktop | P~

Important

(]

- Replace the new optical at clean envir
- Disable the master—slave function during the adjustment by this application.
- This application does not work when “GF” is displayed on the 7-seement display of UAM.

Refer to the troubleshooting for the error number.

Start
Calibration

[ cwit

Figure 8-2 Optical Window Adjuster

d) Click connect button after UAM is detected and COM port number is displayed. Click search, if COM port
number is not displayed.

) Click Start Adjustment button when it is enabled.

f) When application is ready, password window will appear. Enter the password of the device and click
“OK” button. UAM will restart once and start the calibration. It will take approximately 6 minutes to
complete the calibration of 8 contamination channels. 7-segment display on UAM will show the code “CE”
during the process.

Adjustment has been completed,

Created files
- 0D0000000D032939_20231110_120236_detail.log

Figure 8-3 Adjustment completed display

g) When adjustment is complete, dialog box as shown in Figure 8-3 will appear. Click the OK button and
then click disconnect button (Figure 8-2). Remove the USB cable. UAM will switch to normal operation.
Retry the adjustment after checking the optical window and USB connection if an error dialog as shown in
Figure 8-4 is displayed. If adjustment fails even after repeated trial contact the nearest distributor or sales
representative for support. Send the log file and calibration data file for investigating the cause of failure

in such case.
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9. Troubleshooting

This chapter describes troubleshooting methods while operating the UAM. Table 9-1 below shows the

troubleshooting list.

Table 9-1 Troubleshooting list

UAM can not
connect with the
UAM Project

Designer

Power supply is Make sure power supply is ON
OFF /Over voltage/ Check the supplied voltage.
Under voltage Check the condition of the power supply cable.
UAM is not operating
Cableis damaged Replace with anew cable
Configuration is Reconfigure UAM
incomplete
Check the PC’s specification. Make sure the specification is
PC trouble

compatible.

Close the other unrelated applications and reconnect

Power supply is OFF

Make sure the power supply is ON

Check the supplied voltage.

Check the condition of the power supply cable.

USB cableis not
connected to USB port

Make sure the USB is connected to both PC and UAM

Measurement data

is not displayed

Power supply is OFF

Make sure the power supply is ON

UAM isin error/lockout
State

Check the supplied voltage.

Check the condition of the power supply cable.

Check the error number in the 7-segment table
Restart UAM if itisblinking

OSSD remains OFF

even though the
protection
zoneisfree from

obstacle

Light interference

Mount UAM at alocation free from light interference

Refer to chapter 5.1 for light interference counter measures

Mutual interference

Refer to chapter 5.2 for mutual interference

counter measures

Contaminated optical Check for any contamination or damage on the
window optical window

) Change the mounting position such that the floor is
Floor is detected

not detected. Reconfigure the detection area.

Background is detected

Reconfigure the detection area such that background is not
detected.

Lockout state due to
self-diagnostic function

Check the description of the error number and perform the

possible solution as suggested

UAM isinterlocked

Check the configuration of the interlock function. If
RES_REQ is ON, supply UAM with RESET signa
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Table 9-2 shows the error number of the UAM. These numbers are displayed on the 7-segment display of

UAM. If UAM is unable to resume the normal operation, contact the nearest distributor or sales

representative (included in last page of the manual) for support.

Table 9-2 Error number list

145

45 Setting error/Incomplete Reconfigure UAM Automatic recovery or Input
setting reset (During Interlock
setting)
56 Invalid area error Confirm the input status during | Automatic recovery or Input
area switching. reset (During Interlock
setting)
57 Areainput connection Confirm the input status during | Automatic recovery or Input
error area switching. reset (During Interlock
setting)
59 Area sequence error Confirm area switching Automatic recovery or Input
sequence. reset (During Interlock
setting)
5B Encoder speed error Make sure the encoder speed is | Automatic recovery or Input
correctly configured reset (During Interlock
setting)
5C Encoder error Confirm the encoder input Automatic recovery or Input
status. reset (During Interlock
setting)
5D Encoder speed error Make sure the encoder speed is | Restart the power supply
correctly configured
5E Invalid area error Confirm the input status during | Automatic recovery or Input
(During Encoder isvalid) | area switching. reset (During Interlock
setting)
5F Encoder speed error Make sure the encoder speed is | Automatic recovery or Input
correctly configured reset (During Interlock
setting)
60-63 Motor error Mount the sensor in away that | Automatic recovery or Input
the vibration, bump stated in reset (During Interlock
the specification does not setting)
exceed.
64 Master-Slave Confirm the connection Automatic recovery or Input
communication error between master and dave. reset (During Interlock
setting)
70 Optical interference/High | Mount UAM at alocation free | Automatic recovery or Input
reflective background from light interference. Refer to | reset (During Interlock
chapter 5.1 for light setting)
interference counter measures.
72 Operating temperature Make sure that operating Restart the power supply
error temperature is within
specification.
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74 Power supply error Make sure that voltage is within | Restart the power supply
the specification.
7C OSSD excess current error | Make sure the OSSD load is Restart the power supply
within the specification.
7D Slave unit 1 error Check the error code on dave Automatic recovery or Input
unit 1 reset (During Interlock
setting)
7E Slave unit 2 error Check the error code on dave Automatic recovery or Input
unit 2 reset (During Interlock
setting)
7F Slave unit 3 error Check the error code on dave Automatic recovery or Input
unit 3 reset (During Interlock
setting)
80 Master unit error Check the error code on master | Automatic recovery or Input
unit reset (During Interlock
setting)
84,85 Object in limited detection | Clean the optical window (refer | Automatic recovery or Input
zone or contamination on | to chapter 8.5 for cleaning the | reset (During Interlock
the optical window. optical window). setting)
Further, remove any objects
present inside the zone with
limited detection capability
(refer to chapter 5.4) of UAM.
86 Mutual interference error Mount UAM at a location free | Automatic recovery or Input
from mutual interference. reset (During Interlock
Refer to chapter 5.2 mutual setting)
interference for counter
measures.
8F SD card detection error Check SD card file or check the | Restart the power supply
specification of the SD card.
95-9A, OSSD diagnostic error Check the OSSD connection. Restart the power supply
A8,AC
A6 EDM1 input connection | Check the EDM1 connection. Restart the power supply
error
A7 EDM2 input connection | Check the EDM 2 connection. Restart the power supply
error
A9 Reset input error Check the RESET connection. | Restart the power supply
AA Reference monitor error Check for the displacement of | Automatic recovery or Input
reference structure or UAM reset (During Interlock
position setting)
B1,B9 Optical window is Refer to chapter 8.5 for Automatic recovery or Input
contaminated cleaning the optical window reset (During Interlock
setting)
B2, BA Optical window is
contaminated
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B3, BB Optical window is
contaminated

B4, BC Optical window is
contaminated

B5, BD Optical window is
contaminated

B6, BE Optical window is
contaminated

B7, BF Optical window is
contaminated

B8, CO Optical window is
contaminated

C1 Optical window is | Replace or clean the optica | Restart the power supply

removed or contaminated | window

CE Adjustment of the optical | Adjust the optical window Automatic recovery or Input

window is incomplete after reset (During Interlock
replacement. (Displays CE setting)

during the adjustment of

the optical window.)

CF UAM is not configured Configure UAM Automatic recovery or Input
reset  (During Interlock
setting)

D3-E6 Configurationis Reconfigure UAM Restart the power supply
incomplete

FO SD card initidlization error | Remove the card and try again | Automatic recovery or Input
reset  (During Interlock
Setting)
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F1 SD card file content error

Check the setting file in the SD

Automatic recovery or Input

Also check the surrounding
disturbance of the operating
environment.

Mount the sensor within the
stated vibration, bump in the
specification.

Replace UAM if it does not
recover even after restoring the
power supply.

Contact the nearest distributor
or saes representative for the

repair.

card reset (During Interlock
Setting)
Other Error | Device Error Make sure that FG wireis Restart the power supply
(41-F5) correctly to the ground.

* In 7 segment display B and D will display asb and d.
* Error numbers are represented by: 0, 1, 2, 3,4,5,6,7,8,9,A,B,C,D,E,and F.

® When adjusting the optical window using “Optical Window Adjuster”, code CE

Note

will be displayed on the 7-segment of UAM. On successful completion of the

adjustment, UAM will resume to normal operation displaying the area number.
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10. Specification

10.1 UAM-05LP

Table 10-1 UAM-05LP specification

Model UAM-05LP-T301 UAM-05LP-T301C
Protection Range Max: 5m
Warning Range Max: 20m (Non-safety) *1
Distance tolerance™ +100 mm
Detection capability From Black-Reflector Sheet (1.8%) to Retro-Reflector Sheet
Angular Range 270°
Detection property @30 mm (Max: 1.8m)
Minimum Detectable | @40 mm (Max: 2.5m)
Width ©50 mm (Max: 3.0 m)
©70 mm/p150 mm (Max: 5.0 m)
Scan Frequency 30ms (Rotational Speed: 2000 rpm)
Area pattern Max 32 patterns (128 when encoder input function is used)
eporwime | | Do 0mS
Element Pulsed Laser Diode
Optics Wave Length 905 nm
Safety Class Laser Class 1
Type Type 3 (IEC61496-1, IEC61496-3)
Functional Safety SIL 2 (Type B, HFT=1) (IEC61508)
PFHq 7.8x108 (T1=20year) : When master slave function is not in use.
1.6x107 (T1=20year) : When master slave functionisin use.
Size 80mm (W)x80mm (D)x95mm (H) (without cable)
Weight 0.8Kg 0.5Kg
Protection P65
Housing . :
Case Material Body: Aluminum
Optical Window: Polycarbonate
Connection Cable Flying lead cable length: 3m | Waterproof connector: 0.3m
Power supply DC 24V +10%: when operation using converter power supply
DC 24V -30%/+20%: when operation using battery
Supply current Normal (without load) | 6W
Max. (with load) 50W
Startup time Less than 30s

*1. Distance when reflectance of the object is 90% or above.
*2. Additional distance of 200mm is needed when the UAM is working under high reflective background.
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Output type (High side SW)

Output current:(Max:500mA) *3

OSSD 1/2 (Safety) Leak current (Max:1mA)
AWG 26
Load tolerance (L/R=25ms, C=1pF)
Output type (High side SW)
Output 0SSD3/4 (Safety)/ Output current:(Max:250mA) *3
WARNING 1/ 2 (Non-Safety) | -0k current (Max:1mA)
AWG 28
Load tolerance (L/R=25ms, C=1pF)
Output types (PNP Transistor)
RES REQ 1, RES REQ 2, Output current (Max: 200mA)
MUT_OUT 1, MUT _OUT 2 Leak current (Max: 1mA)
AWG 28
Area pattern 32
(5 Inputs x 2 Channels)
EDM1,
EDM2, MUTINGL1, MUTING?2, Input Impedance 4.7 kQ
MUTING3, MUTINGA4, AWG 28
Input OVERRIDEL, OVERRIDE2,
RESET1,
RESET2
ENC_A1, ENC_A2,ENC_B1, Input Impedance 4.7 kQ
ENC_B2 AWG 28
USB2.0 (USB micro type-B connector)
Interface Configuration RS-485

Ethernet 100BASE-TX (Water proof connector)

Communication
Data

Measurement Error (Distance) *°

+35mm (TYP)

Max Range (Distance)

40m

Angular Error

Environmental

resistance

Vertical Plane™ +1° (Beam divergence is excluded)
Horizontal Plang™ +0.3° (Beam divergence is excluded)
Temperature -10°C to +50°C (No freezing)
Storage Temperature -25°C to +70°C (No freezing)
Humidity 95% RH with no condensation
Storage Humidity 95% RH with no condensation

Surrounding Intensity™#

Less than 1500 Ix

Vibration

Frequency range: 10~55 Hz
Sweep rate: 1 octave/min
Amplitude: 0.35 mm +£0.05 mm
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Bum Acceleration: 98m/s 2 (10G)
ump Pulse hold duration: 16 ms
Outdoor Operation Not permitted

Altitude Below 2000m

*3. Total current supply of OSSD output and Warning output should be below 1.0A.
*4, When the light sources are located at >5° from the detection plane of UAM.
*5: Reference data measured at the manufacturer’s facility.

Scan Angle Error (Reference data)

Horizontal and vertical angular error of the optics with reference to the UAM’s mechanical axes are +0.3°

and +1° respectively (figure below). Mount the device appropriately if it is necessary to strictly limit the
detection range.

+0.3°

|
|
i
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i
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|
|
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I
|
|
i
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! Vertical Plane
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11. Package contents
The following items are included in the package.

a UAM-05LP b) Quick Reference

v
UAM-05LP-T301 e TS
Quick Reterence Guide: "

12. Options

12.1 Base mounting bracket (Model: UAM-BK 03)
This base bracket can be used to change the horizontal alignment of the UAM during installation. This

bracket is useful especially in preventing the mutual interference when two or more UAMs are used. (Refer

to external dimension)

12.2 Rear mounting bracket (Model: UAM-BK04)
This rear bracket can be used to change the vertical and horizontal aignment of the UAM during

installation. This bracket is useful especialy in preventing the mutual interference when two or more UAMs

are used. (Refer to external dimension)

12.3 Cover Bracket (Type: UAM-BK05)

Cover brackets for optical window protection that can be used in combination with mounting brackets. (See

the dimension)

12.4 USB cable (Mode: UAM-MUSB)
This cable is used to connect the UAM and PC. Length of the USB cable is 1m.This cable is used during

the configuration of the UAM.

12.5 Ethernet cable (Modd: UAM-ENET)
This cableis used for connecting the UAM and PC for the measurement data output. Cable Length is 3m.
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12.6 Optical window for replacement (Mode: UAM-W004)
Replacement part when optical window is scratched or damaged.

12.7 Connector Cable (UAM-05L P-T301C Only)

UAM-5C02C 2
UAM-5C05C 5
UAM-5C10C 10
UAM-5C20C 20
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13. External dimension
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13.2 Base mounting bracket

4-¢ 5.3 Sensor
mounting hole 28 3-¢5.3
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13.3 Rear mounting bracket

28 mounting hole
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13.4 Cover Protection Bracket
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14. EU Declaration of confor mity

Name HOKUYO AUTOMATIC CO., LTD
Manufacturer Higobashi Union Building, 1 — 9 — 6 Edobori,
Address o
Nishi — ku, Osaka 550 — 0002, Japan
Authorized Name Hokuyo Automatic Co.,Litd. Amsterdam Branch
representative in Prof.J.H. Bavincklaan 2, 1183 AT Amstelveen,
Address
Europe The Netherlands
Certify and declare under our solo responsibility that the following apparatus
Description Safety Laser Scanner
Manufacturer HOKUYO AUTOMATIC CO., LTD
Identification UAM -05 Series

confirms with the essential requirements of the EMC Directive 2014/30/EU, based on the
following specifications applied

- EU Harmonized Standards

- EN55011: 2016+A1:2017+A11:2020

- EN IEC 61000-6-4: 2019

- EN IEC 61496-1: 2020 (Type3 ESPE)

- EN IEC 61000-6-2: 2019

- EN IEC 62061: 2021
(Regarding EMC requirement: refer to EN61326-3-1: 2017 maximum SIL2)

confirms with the essential requirements of the Machinery Directive 2006/42/EC, based on the
following specifications applied

- EU Harmonized Standards

- EN IEC 61496-1: 2020 (Type3 ESPE)

- TEC61496-3: 2018 (Type3 ESPE)

- IEC61508-1: 2010 (SIL1-2)

- IEC61508-2: 2010 (SIL1-2)

- IEC61508-3: 2010 (SIL1-2)

- IEC61508-4: 2010 (SIL1-2)

- EN IEC 62061: 2021 (maximum SIL2)

- EN IS013849-1: 2015 (Cat.3, PL d)
The following Notified Body has issued a positive Statement of Opinion.

confirms with the essential requirements of the RoHS Directive 2011/65/EU, based on the
following specifications applied

- EU Harmonized Standards

- EN IEC63000: 2018

Notified Body reference E6 11 01 26630 029

Identification of statement 0123

TUV SUD Product Service GmbH

Name and address of NB .
Ridlerstrasse 65 80039 Muenchen Germany
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15. UK Declaration of confor mity

Name HOKUYO AUTOMATIC CO., LTD
Manufacturer Higobashi Union Building, 1 — 9 — 6 Edobori,

Address o

Nishi — ku, Osaka 550 — 0002, Japan

Authorized Name Steve Ansell,Sentek Solutions Ltd
representative in Address 13 Weston Barns, Hitchin Road, Weston, Nr Hitchin SG4
UK TAX,Herts,UK
Certify and declare under our solo responsibility that the following apparatus
Description Safety Laser Scanner
Manufacturer HOKUYO AUTOMATIC CO., LTD
Identification UAM -05 Series

confirms with the essential requirements of the Electoromagnetic Compatibility Regulations
2016 No0.1091, based on the following specifications applied

- Designated Standards

- EN55011: 2016+A1:2017+A11:2020

- EN IEC 61000-6-4: 2007+A1:2011

- EN IEC 61000-6-2: 2005

confirms with the essential requirements of the Supply of Machinery (safety) Regulations 2008
No,1597, based on the following specifications applied

- Designated Standards

- EN IEC 62061: 2021 (maximum SIL2)

- EN 1S013849-1: 2015 (Cat.3, PL d)

confirms with the essential requirements of the RoHS Directive 2012 No,3032, based on the
following specifications applied

- Designated Standards

- EN IEC 63000: 2018

The following Notified Body has issued a positive Statement of Opinion.

Certificate number UK-MAC000122 101

Notified Body number 0168
TUV SUD BABT

Name and address of NB Octagon, House Concorde Way, Segensworth North,
Farecham,Hampshire,PO15 5RL,United Kingdom
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16. Revision history

- September 2015 First Release
1 November 2015 | UL directives and standards added, Error correction

2 January 2017 Standards updated, Connector model added
Following sections added and/or modified

Default configuration values added

7-segment upside down display function added
Laser off mode added

Scan skip function added

Minimum detection width of 150mm added

Encoder tolerance modified

Area and measurement data inverting and rotating function
added

Compatibility with Windows 10

Other minor corrections

Minimum detection width of 40mm added

3 December 2017
Optical window contamination warning function added
Response time of reference monitoring function added
Import and export function for area information added

Method to generate polygonal shape for the area added

Method to generated area using the teaching function is
modified.

Method to specify region for the teaching function is added.
Other minor corrections

Encoder pattern added (8 patterns)

Event recording function added

4 January 2019

Error log time display
Other minor corrections
Table added to show the compatible functions for the

5 May 2020

respective version.

Axillary output function added

Area added when encoder input function is used (up to 128)
Individual encoder check function added

Other minor corrections

6 July 2021 Minor corrections

7 May 2022 Applicable standards updated

8 December 2022 | To comply with UKCA marking
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April 2024

Minor corrections

10

December 2024

Compliance with Laser Notice No. 56
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17. Representative contacts

e Asiaand others
Hokuyo Automatic Co., Ltd.
Higobashi Union building, 1-9-6 Edobori, Nishi-ku, Osaka, 550-0002 Japan
Tel: +81-6-6441-2212
Fax: +81-6-6441-2203
E-mail: overseas-sales@hokuyo-aut.co.jp

URL: http://www.hokuyo-aut.jp

e Europe
Hokuyo Automatic Co., Ltd.
Amsterdam Branch
Prof. J. H. Bavincklaan 2, 1183 AT Amstelveen, The Netherlands
Tel: +312024001 10
E-mail:amsterdam.branch@hokuyo-aut.co.jp

URL: http://www.hokuyo-aut.jp

e North America
Hokuyo Automatic USA Corporation
2019 Van Buren Ave, Suite A, Indian Trail, NC 28079, U.SA.
Tel : +1-704-882-3844 Fax : +1-704-628-0582
E-mail : sales@hokuyo-usa.com

URL : http://www.hokuyo.com

% The contents described in this document are based on the information as of April 2024. The
externa dimensions, specifications etc. are subject to change without notice.

Higabashi Union Building, 1-9-6 Edobori, Nishi-ku, Osaka,

@ 550-0002 Japan
HOKUYO AUTOMATIC CO.LTD. TEL: +81-6-6441-2212 FAX: +81-6-6441-2203

URL: http:/iwww_hokuyo-aut jp
Email: overseas-sales@hokuyo-aut.co.jp
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