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DECLARATION OF CONFORMITY (CE)

This is to certify that the following equipment conforms to the requirements of
CE including EMC to the heavy industrial standard Class A.

Equipment Covered

Product name - Description Part number
SLmini120 | GIrECIe nomConac speed o SRLGe (S| oonsomcoos
SLminidos0 | Grilrecions nomconac seed a7 e Loz (| oonsovcons
SLR mini 1220 | Brectons nor-coiactspeed o e g and | gosomcors
SLR min 3060 _| Bdecionon contec pecd and e gmi0e (e | goosocozz

The manufacturer of the above named equipment is:

Proton

Proton Products is an 1ISO9001:2008 registered company.

The declaration is signed by:

Paul Alexander Sives 7 T
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DECLARATION OF CONFORMITY (CSA)

This is to certify that the following equipment has been manufactured in
compliance with the standards for Machine Safety and Workplace Electrical
Safety according to the CSA (Canadian Standards Association).

Equipment Covered

Product name - Description Part number
SLmini 1220 | e e sawy 2 ™" | coosoncoos
St min 3080 | e e ey " T | ooosouicooz
SR mini 1220 B e e oy " ™| onosowcoss
SR mini 3080 | e e e " " | ooosouicorz

The manufacturer of the above named equipment is:

Proton

Proton Products is an 1ISO9001:2008 registered company.

The declaration is signed by:

Paul Alexander Sives 7 T
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LASER SAFETY PARAMETERS

www.protonproducts.com

Proton Products SL mini and SLR mini series laser speed and length gauges emit laser radiation with
the following parameters:

Parameter Model Minimum | Typical | Maximum Units
Wavelength All 650 658 670 nm
Beam diameter All 3 mm
Spot size at standoff distance All 3 mm
Beam divergence All 1.5 mrad

. SL mini 40 mw
Total emitted power SLR mini 30 W
Emitted power per beam SL mini 20 mw
(2 beams are emitted) SLR mini 40 mw
Power density at gauge window SL mini 280 mwW/cm®
(normal operation) SLR mini 560 mw/cm®
Power density at gauge window SL mini 560 mwW/cm®
(absolute maximum) SLR mini 1120 mW/cmj

: . SL mini 560 mW/cm
Power density at standoff distance SLR mini 1120 mwW/em?
Nominal hazard zone (NHZ) distance
(diffuse surface reflectgon)*) Al 2010 100 mm
Nominal hazard zone (NHZ) distance
) ; All 150 m

(specular / reflective surface reflection)

*this distance is highly dependent on the nature and type of diffuse surface.

For further information, please contact your Proton Products representative or Proton Products

Manufacturer signature:

Proton Products is an 1ISO9001:2008 registered company.
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INTRODUCTION

The Proton Products SL mini and SLR mini series of laser speed and length gauges provide highly-
accurate, non-contact speed and length measurement.

SL mini series gauges offer speed and length measurement for unidirectional production lines.

SLR mini series gauges offer speed and length measurement for bidirectional production lines. The
gauge senses the direction of motion and will automatically increment or decrement the length
accordingly. SLR mini gauges are thus suitable for production lines that undergo direction reversals or
stationary (zero speed) periods.

Compared to traditional contact wheel encoders, SL mini / SLR mini non-contact speed and length
gauges offer the following advantages:

e Capable of measurement at much higher speeds and accelerations
¢ No slippage

e Greater accuracy

o No wear or damage to the measured object

e Solid state design results in higher reliability and MTBF

RS-232 and Ethernet communication interfaces are installed as standard for straightforward
connection to computers or PLCs. One optional industrial standard communication interface
(PROFIBUS, EtherNet/IP or DeviceNET; replaces the standard Ethernet interface) may also be
installed in the gauge.

User configurable digital inputs are provided as standard to reset gauge measurements and trigger
printing. User configurable digital outputs are provided as standard to signal gauge status and preset
length reached.

PRINCIPLE OF OPERATION

SL mini series unidirectional speed and length gauges illuminate the measured surface with a
precisely pitched interference pattern created by the intersection of two laser beams. The alternating
bright and dark interference fringes modulate the light scattered by the object with a frequency
proportional to the object speed. This scattered light is detected by a photodiode and the electrical
signal digitally processed to determine the frequency and hence the speed. Object length is then
calculated by integrating the speed measurement over time.

SLR mini series bidirectional speed and length gauges extend this principle by using a high-frequency
Bragg cell modulator to illuminate the measured surface with a scanning interference pattern, which
generates an oscillating light signal even when the object is stationary. Direction of motion is
determined by whether the scattered light frequency is higher or lower than the stationary frequency.
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PRINCIPLE OF OPERATION LASER BEAMS: SIDEVIEW  LASER DOPPLER PATTERN

th—

d= A * Fringe spacingis a

2sink function of laser
wavelength and
beam angle.
REFLECTED FREQUENCY (f)
fo< Y. = Doppler frequency e d
d is proportional to

speed and inversely
proportional to

fringe spacing. y +~——Material Direction——
!
o SRR | s Doppler pattern created at the
e Speed is integrated 4 £ point where beams converge.
to measure length. i : ; Doppler pattern not visible
| to the human eye.

L= _[OTdvt

SPECIFICATIONS

MODEL-SPECIFIC SPECIFICATIONS

Specification Unidirectional — SL mini Bidirectional — SLR mini Units
P 1220 3060 1220 3060
Minimum speed 0.1 0.25 0 0 m/min
Maximum speed 2000 5000 +2000 +5000 m/min
Nominal stand-off distance 120 300 120 300 mm
Depth of field 20 60 20 60 mm
COMMON SPECIFICATIONS
Specification Minimum Typical Maximum | Units
Accuracy -0.05 0.05 %
Repeatability -0.02 0.02 %
Acceleration 1000 m/s”
Measurement update time 20 us
Laser beam diameter 3 mm
Laser classification 3B -
Operating temperature +5 +40 °C
Environmental protection IP67 -
Power supply voltage 15 24 28 VDC
Power consumption 15 W
Length 140 mm
Width 105 mm
Height 50 mm

Measurement display

Integrated backlit LCD

2x RS-422 compliant differential pair outputs with
maximum pulse rate < 2 MHz (cable length dependent),

Pulse outputs end-user configurable as:

2x independent pulse outputs 1x quadrature output

Laser safety Laser enable input Open shutter input
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Shutter status output

3x Logic inputs (end-user configurable Reverse Direction Length Hold
functions) Reset S.peed Hold
End of Reel Display Hold

Gauge OK Gauge too hot

Good reading Object detected

2x Logic outputs (end-user configurable
functions)

Preset length 1 / Batch length reached

Preset length 2 / Batch number reached

Gauge measuring speed

Standard communications interfaces

Optional communications interface (select
one; replaces the Ethernet interface)

RS-232* CANbus**

Ethernet TCP/IP (Modbus protocol)
PROFIBUS PROFINET
DeviceNet EtherNet/IP

*An optional RS-232-to-USB converter cable is available for connection to USB equipped computers.
*CAN-bus protocol is proprietary and reserved for connection to other Proton Products equipment

such as a CDI interface display unit.
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ANNOTATED DRAWINGS

ToP VIEW
e 15T %
(OIMIMIL©
[ LASER CAM  EP BB )
O 0 O O 1
2
" - o’ am—
JuogunogungL .
|  —
lolliiininnne)
Label | Description
1 LED indicators
2 LCD display
3 Tamper-evident seal (x2; damage to or removal will invalidate the product warranty)
FRONT VIEW
Label | Description
1 Optional air wipe / beam enclosure tube mounting holes (x4)
2 Optical window
Laser shutter control switch
3 Switch status Laser shutter status Laser beam status
Out Closed Blocked
In Open Emitting
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REAR VIEW

— INTERFACE ——

'@‘ C00CODOCODOCO
O A V0000V OOOVOO O

SN——

1 2 3
Label | Description
1 Earthing bolt
2 “INTERFACE” connector port
3 Nitrogen gas purge port (for factory use only; any attempt to open or connect to this port will

invalidate the product warranty)

UNDERSIDE VIEW

o < LT iii
b

/] \\
1 o1e 1
3
2
1 O
+ i ©
o O
\\\ ‘,!
Label | Description
1 M5 threaded mounting hole (x3)
2 Y4"-20 UNC threaded tripod mounting hole
3 Communications module compartment cover
4 Nitrogen gas purge port (for factory use only; any attempt to open or connect to this port will

invalidate the product warranty)
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LED INDICATORS

. S
Label | Condition Description
LASER Extinguished | No laser (_am?ssion
Yellow Laser emission
CAN Extinguished | No CANbus connection
Green CANbus connected
Extinguished | No Ethernet connection
EIP Green Ethernet connected
Flashing red | Ethernet data transmission
.BUS Extinguished | Optional DeviceNET / PROFIBUS / PROFINET / EtherNet/IP not connected
Green Optional DeviceNET / PROFIBUS / PROFINET / EtherNet/IP connected

ON-GAUGE LCD DiIsPLAY

The SL mini and SLR mini gauges are fitted with a backlit, on-gauge LCD which displays the following
information:

(" LASER CAN EIP 1BUS )

O O O O

s-0.00
-0.0000

GR: 0% SNR:3

. J
\. J
Label | Description
S Measured speed
L Measured length

GR Good Readings percentage

SNR | Signal-to-Noise Ratio

B Reset button Press to reset the length to zero.

@ Pause button | Press to pause the speed measurement.
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OPTIONAL ACCESSORIES

DispLAY

AiG2-SL/SLR Display module

e Connects via the CAN-bus port.
e Displays measured speed and length.
e Provides menu-based setting of all parameters.
e Bright VFD dot matrix display.
Proton part number 00041MC045

AiG2 Panel Mount Kit

e Bracket for mounting the AiG2 to an end-user panel.

X

d

Proton part number 00041MC049

CAN-bus cable

Name Length /m Proton part number

CAN 9DD_001M 1 00041CB0O0O1
CAN 9DD_005M 5 00041CB0O05
CAN 9DD_010M 10 00041CBO0O10
CAN 9DD_020M 20 00041CB020
CAN 9DD_040M 40 00041CB040
CAN 9DD_060M 60 00041CB060
CAN 9DD_100M 100 00041CB100
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PCiS_SL/SLR mini

PC Interface Software

PC SOFTRARE FOR SUSLR mind GAUGE

PC-based software package.

User-friendly graphical user interface.

Displays all measurements.

Provides menu-based setting of all parameters.
Provides trending, data logging, presets and alarms.
Gauge to PC connection via RS-232.

Proton part number

00050SW001

7”Touch Screen PC

Industrial PC

A
N

e For running the above PCiS_SL/SLR mini software

o User-friendly graphical user interface.

e Displays all measurements.

e Provides menu-based setting of all parameters.

e Provides trending, data logging, presets and alarms.

e Gauge to PC connection via RS-232 or optional RS-
232-t0-USB interface cable (RSCon).

Proton part number

00043MC029

USB-RS232 Cable

e For connecting the RS232 port of the PSU-BOB mini to
the 7" Touch Screen PC.
e Length: 1.8m.

Proton part number

GP00000624
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POWER

PSU-BOB mini Power supply and mini break out box

e Connects via the DB25 “INTERFACE” connector.

e Supplies 24VDC electrical power to the gauge.

e Provides screw terminal access to all electrical
interfaces.

e Provides DB9 connectors for access to the CANbus,
RS232 and industrial bus communications interfaces.

e Provides a RJ45 socket for the Ethernet interface.
e End user cables are sealed with three cable glands.
e Input voltage range: 90 — 260 VAC @ 45 — 65 Hz.
e Select the required length of DB25 cable from below.
Proton part number 00050MC039
DB25 “INTERFACE” port to PSU-BOB mini cable
Name Length /m Proton part number
BOB 25DD 001M 1 00041CT001
BOB 25DD 003M 3 00041CT003
BOB 25DD 005M 5 00041CT005
BOB 25DD 010M 10 00041CT010
BOB 25DD 020M 20 00041CT020
BOB 25DD 030M 30 00041CT030
Terminal Expander Gauge-mounted break-out box

e Connects via the DB25 “INTERFACE” connector.

e Provides DB9 connector access to the RS-232, CAN-
bus, Ethernet or optional industrial bus communications
ports.

e Provides screw terminal access to all electrical input
and output pins.

e End user cables are sealed with cable glands.

Proton part number 00050MC039
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COMMUNICATIONS

Industrial Bus Module

For connecting the gauge to industrial communications

buses, such as used with PLCs.

e May be field retrofitted.

Protocol Proton part number
DeviceNET 00043MCO006
PROFIBUS 00043MC022
PROFINET 00043MC031
EtherNet/IP 00043MCO005

STANDS AND GUARDS

Base Plate

e For securing a SL/SLR mini gauge to a mounting

surface.

Proton part number

00050MC042

Vibration reducing kit

=
‘ =

e For use with the above Base Plate (00050MC042) in

high-vibration environments.

Proton part number

00050MC043

3D Adjuster Plate

e For use with the above Base Plate (00050MC042) for
precision alignment of the SL/SLR mini gauge to the

measured object.

e Provides +3° of roll and yaw adjustment.

Proton part number

00050MC044
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Laser Protection Tube for SL/SLR mini 1220

e Enclosure of the laser beam to within 20mm of the
object for laser safety and harsh environments.

Proton part number 00050MC033

Laser Protection Tube for SL/SLR mini 3060

e Enclosure of the laser beam to within 20mm of the
object for laser safety and harsh environments.

Proton part number 00050MCO037

PROTECTION

Air wipe

¢ High-efficiency, air-wiped protection window for
dusty/steamy environments with a quick-change
window release mechanism.

e Provides an 8 mm push fit tube fitting to connection to a
clean air source.

Proton part number 00050MC034

Air quality must meet or exceed ISO 8573.1:2001 Class 1.3.1 (solids.water.oil):

Specification Maximum Units Class
0.1 - 0.5 ym solid particle count 100 /m°

0.5 - 1 ym solid particle count 1 /m° 1
1-5 pum solid particle count 0 /m°

Water vapour pressure dew point -20 °C 3
Oil aerosol and vapour 0.01 mg/m° 1
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COOLING

Cooling Plate

e Air or water cooled plate for installation between the

gauge and mounting surface.

e For use in ambient temperatures up to 60°C.

Proton part number

00050MCO031
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INSTALLATION

PRECAUTIONS

Operating and storage temperature

Specification Minimum | Typical | Maximum | Units
Operating temperature +5 +45 °C
Storage temperature 0 +45 °C

Do not store or operate the gauge in temperatures outside of the specified ranges.

Do not install the gauge near high temperature surfaces or objects which may cause it to
overheat.

Storage or operation of the gauge outside the specified temperature range may result in
degraded measurement accuracy, malfunction or damage to the gauge.

All gauges are fitted with internal temperature sensors which will permanently log any over-
temperature condition that invalidates the warranty.

Protect from impact

v N

Protect from impact and

Fragile Do not drop mechanical shock

The gauge contains delicate optical and electronic assemblies and must never be dropped or
struck by other objects.

Only install the gauge on its mounting/stand when all machining, assembly and transportation
of the mounting/stand has been completed.

Do NOT strike, move or perform machining operations on the mounting/stand with the gauge
installed.

Damage incurred by the gauge as a result of impact, mechanical shock or rough handling is
NOT covered by the manufacturer’s warranty.

Do not open or disassemble

The gauge contains no user serviceable components.

Loosening the gauge screws or removing its cover will invalidate the gauge warranty.
Damage to or removal of any of the anti-tamper stickers will invalidate the gauge warranty.
The gauge is factory-purged with dry nitrogen gas to prevent condensation on the internal
optics; opening of the gas purge ports (indicated below) will invalidate the gauge warranty.
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WARNING: Do NOT attempt to open either of the gas purge ports indicated below:

Rear view Underside view

N

BTERPACE sy
o [1 o

Q

— T —

[o]o

Periodic maintenance
e The physical condition of the gauge, optional accessories and connecting cables should be

checked periodically; if any damage is suspected, then the unit should be taken out of service

for inspection and repair or replacement of damaged parts.

Laser radiation hazard

e This product emits class 3B laser radiation; do not view the laser beams emitted by the gauge
either directly or by specular reflection.

e For all class 3B laser devices, the safety measures below MUST be provided. Some
measures are the responsibility of the device manufacturer (Proton Products), whilst other
measures are the responsibility of the end-user.

o For further information on laser safety, please refer to European standard BS EN 60825-
1:2007 “Safety of laser products; Part 1: Equipment classification, requirements and user’s

guide”.
Safety _ Provided
Measure Description by
A Laser Safety Officer (LSO) must be appointed by the end-user
Laser Safety o . ; : )
. organisation and is responsible for ensuring that both the equipement End-user
Officer . .
and staff comply with laser safety regulations.
The end-user organisation must provide appropriate laser safety
Laser safety . . ST
trainin training for all operators and maintenance personnel working in close End-user
9 proximity to the gauge.
A key-switch to disable the laser diode should be wired to the LSR_EN
input. The laser safety officer should be responsible for the key and End-user
Laser enable | must withhold it during system maintenance or it the system fails to
key-switch comply with laser safety regulations.
A laser enable key-switch is provided on the optional PSU- P
S roton
BOB-mini.
Terminate the laser beams at the end of their useful length (behind the
Contain and | measured object) with a beam block.
terminate End-user
beam path Contain laser beam paths with laser guards which have closure

switches wired to the SHUT EN input so that the laser shutter is closed
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Safety Description Provided
Measure by
if any guard is opened.
Do NOT permit the laser beams to be directed into open space.
Prevent Never direct the laser beams at specular (mirror-like) reflectors.
specular End-user
(mirror-like) | Remove all reflective objects such as jewellery or wristwatches before
reflections | working near the laser beams.
L lllumination of the “LASER” LED on the gauge indicates laser emission. Proton
Emission — — -
indicator An external laser emission warning light may be triggered by the End-user
SHUT_ST output.
The switch to the side of the laser window opens or closes the laser
shutter which blocks laser emission. Proton
Laser shutter i i i : : i
switch If the gauge is to be mounted in an inaccessible location, then this
switch should be set to the open position and a remote, external laser End-user
shutter switch wired to the SHUT_EN input.
Laser protection eyewear rated with the Optical Density (OD) rated for
Laser Class 3B lasers must be worn whenever there is a risk of eye exposure
protection to the laser, for example during gauge alignment (see the “Laser Safety | End-user
eyewear Parameters” section for information on laser wavelength, power and
power densities).
Class 3B laser warning signs must displayed in the working area;
precautions on the warning signs must be followed.
Example class 3B laser warning signage:
US standard European standard
L_aser_ - End-user
warning signs LASER CAUT|ON
RADIATION
35mW max.
WAVELENGTH %=620~690nm
AVOID DIRECT EXPOSURE TO BEAM

Optical windows
e Do not allow smoke, water, steam, dust or other debris to come into contact with any of the

optical window.

e Obstruction of the optical window may degrade measurement accuracy or inhibit
measurement.

o If the optical window appears to be damaged or misaligned, then the unit should be sent to a
Proton Products authorised service agent for repair.

o |f the optical window requires cleaning, then refer to the cleaning procedure detailed below to
minimise the risk of scratching the windows.
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OPTICAL WINDOW CLEANING PROCEDURE

e The optical window is manufactured from anti-reflection coated optical glass; it must be
treated with the same level of care as a high-performance camera lens.

e Before inspecting or cleaning the optical window, ensure that the gauge is powered
off, the LSR_EN key-switch is locked out and no laser light is emitted.

Required items Notes

Small blower brush Such as the type used to remove dust from camera lenses.

Lens cleaning tissues or

. : . Do NOT use facial tissues as these can scratch delicate optics.
micro-fibre lens cleaning cloth

Lens cleaning solution Such as the type specified for cleaning camera lenses.

1. Use the small blower brush to remove any visible dust on the optical window.

2. Apply a few drops of lens cleaning solution to a fresh lens cleaning tissue or a clean micro-
fibre lens cleaning cloth.

3. Gently wipe the optical window from the centre outwards; apply only light pressure to the
tissue or cloth when wiping the optical window.

4. Repeat as necessary with fresh tissues or a clean section of cloth until the optical window is
clean and free of all smears and smudges.

INSTALLATION SEQUENCE
Unpack the gauge and check for missing accessories and shipping damage.
Mechanical installation:

1. Mount the gauge securely either on a user supplied mount or on an optional Proton Products
mounting plate.

Electrical installation:

1. Install earth connections.

2. Connect the gauge to an optional Proton Products PSU-BOB mini power supply and break-
out box.

3. Install laser safety connections (laser enable, shutter enable and shutter status).

4. Install communications interface connections (RS-232, Ethernet or optional PROFIBUS,
PROFINET, EtherNet/IP or DeviceNET).

5. Install electrical interface connections (logic inputs, logic outputs, pulse outputs) using the
optional Proton Products PSU-BOB mini breakout box or terminal strip.

6. Connect a PC installed with the PCiS_SLmini software to the gauge via the RS-232, Ethernet
or optional PROFINET or EtherNet/IP communications interface.

7. Configure the gauge using the PCiS_SLmini software.
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MECHANICAL INSTALLATION

Stand-off distance and depth-of-field

e For best accuracy, locate the measured object at the specified stand-off distance to the

gauge.

degraded by the reduced signal strength.

Speed and length measurement is possible for objects located away from the specified stand-
off distance but still within the depth-of-field; however the measurement accuracy may be

Ideal object location —»

Stand-off distance

=

ugaoaneooaut

1 Depth-of-field

Depth-of-field / mm

Model Stand-off distance / mm
SL mini 1220 | SLR mini 1220 120 20
SL mini 3060 | SLR mini 3060 300 60
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Object stabilisation

For accurate speed and length measurements, the distance between the measured object and the
gauge must be kept constant; the measured object must be guided to prevent flutter:

Incorrect Correct
(FEET (FEET
B () L | (00000000
‘o) I, HANAARANAARRAALG
. O O
""""""""" g O Q

The end-user must provide suitable mechanisms for guiding and stabilising the motion of the
measured object.
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Optical alignment

Non-perpendicular alignment of the speed and length gauge to the measured object will degrade
measurement accuracy; it is recommended the gauge is installed and aligned by technicians with
metrology experience who understand the implications of even a small angular misalignment.

Correct Gauge Alignment

Pitch alignment

Roll alignment Yaw alignment Acceptable for y within +5°
Ideal (v # 0 may be used to prevent receiver

saturation for highly-reflective objects)

ugaooneaeny

»

90°

Incorrect Gauge Alignment

Roll cosine error Yaw cosine error
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Compounded roll and yaw cosine error

Measured speed = (True object speed) x cos (a) x cos (B)

Error angle a or 8/ degrees cos (a) or cos (B) Measurement error / %

0 1.000000 0.000
0.25 0.999990 -0.001
0.50 0.999962 -0.004
0.75 0.999914 -0.009
1.0 0.999848 -0.015
2.0 0.999391 -0.061
3.0 0.998630 -0.137
4.0 0.997564 -0.244
5.0 0.996195 -0.381
10 0.984808 -1.519
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MEASUREMENT DIRECTION

SL MINI UNIDIRECTIONAL SPEED AND LENGTH GAUGE

The unidirectional SL mini speed and length gauge interprets motion in either direction as a positive
speed and an increase in length, thus correct length accumulation requires that the object must only
move in one direction (reverse motion will incorrectly cause the length to increment, not decrement).

Length measurements during line stoppage may exhibit a positive error due to microscopic vibration
of the object; hence it is recommended that the “Length hold” function on the SL mini logic input is
activated by the line controller when the line is stationary to temporarily suspend speed measurement

and length accumulation.

For production lines that require correct length accumulation during direction reversals or line
stoppage (without using the “Length hold” function), it is recommended that the SLR mini is used.

SL mini

Left to right

Right to left

o

(FE 572 kikkd
UAnoanenEaut Upacanenaol
Object motion direction
2 | <&
Input Rev
Count DW12.12 Direction Speed Length Speed Length
logic input
[Up] [0] Inactive Positive Incrementing Positive Incrementing
Down 1 Active Negative Decrementing Negative Decrementing

[ ] factory-default setting
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SLR MINI BIDIRECTIONAL SPEED AND LENGTH GAUGE

The bidirectional SLR mini speed and length may be used for production lines that exhibit bidirectional
motion and line stoppage.

SLR mini Left to right Right to left
(FEEF kiEkd
Ua00oNe0en HI RN
Object motion direction
ARAARRARRRANANG, RNRARARRIEANANG)
= | <2
Input Rev
Count DW12. 12 D|r_egt|on Speed Length Speed Length
logic input
[Up] [0] Inactive Negative Decrementing Positive Incrementing
Down 1 Active Positive Incrementing Negative Decrementing

[ ] factory-default setting

Mechanical mounting

It is preferable for the gauge to be mounted in isolation from the machine or production line using a
precision base plate fitted to a mounting arm (if this is not possible then the gauge must be mounted

on rubber vibration isolation mounts).The mounting arm should be kept as short as possible to avoid
vibration or twisting.

o Please see the dimensional drawings for mounting hole locations.

e Three M5 tapped holes are provided in the base of the gauge; select appropriate length
screws which do not bottom out in these holes.

Specification Minimum | Typical | Maximum | Unit
Mounting surface flatness (machined flat and even) 0.15 mm
M5 mounting hole depth (do not allow bolts to bottom out) 6 mm
M5 mounting bolt torque 6 Nm
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ELECTRICAL INSTALLATION

Earth connection

—INTERFACE —

0000000000000
O 0CoC00C0BOD0OC0OD O

@,

—— ]

Connector type: M5 bolt

e An earth wire of at least 6mm? must be attached via a crimp on ring terminal to the dedicated
M5 earth bolt on the case of the gauge.

e Do not rely on the mounting bolts to provide a reliable earth path.
e If a height stand is used then it must also be earthed via its own dedicated earth wire.
e All earth wires should be kept as short as possible.

Shielded Cables

o Use shielded cable for all signal connections.

e Ensure that all cable shields are correctly clamped and electrically connected to their
connectors and metal connector shells at both ends.

e Ensure that the shields of cables connecting to the end user’'s equipment are clamped to
earth at their destination.
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LASER ENABLE

e The laser enable input is provided for compliance with laser safety regulations.

e The laser diode in the gauge may be energised only if the “LSR_EN” pin (pin 14) is connected
(via an external user-supplied switch contact) to any one of the “DGND” pins (pins 2, 15, 24).

e The gauge requires a few minutes for the laser temperature to stabilise and for valid
measurement after “LSR_EN” is connected to “DGND”. For this reason, it is recommended
that the laser enable input is connected to a safety interlock that is active infrequently, such

as a maintenance lock-out key switch.

e Safety interlocks that are frequently activated and require the gauge to immediately resume
measurement upon deactivation (such as a machine guard door) should be connected to the

shutter enable input (“SHUT_EN”) described in the next section.

Connector type: DB25 female (socket)

Functional Pin | Designation Description Notes
group
Shield S | Shield Shield Connect to cable and plug shields
25 | +24v SUPPLY | T34V power
Power supply
supply and 2 Power supply and
ground 15 | DGND signal ground
24 (ov)
Laser Connection Laser diod_e s_tate
enable 14 | LSR_EN Laser enable Open Off (no er_ms_smn)
Connected to DGND On (emission)
LIN_SUFPLY

DGMD

Proton Products SL mini and SLR mini Series Speed and Length Gauges Instruction Manual - issue 1s

Page 32 of 126




SHUTTER CONTROL SWITCH, SHUTTER ENABLE INPUT AND SHUTTER STATE
OuTPUT

The shutter control switch (located on the front of the gauge), the shutter enable input (SHUT_EN)
and shutter status output (SHUT_ST) are provided for compliance with laser safety regulations.

O O

e J

e The SHUT_EN input and the shutter control switch operate in conjunction as follows:

SHUT EN input Shutter control switch position Shutter state Laser output
Open O] Closed Blocked
Open I Closed Blocked

Shorted to DGND 0] Closed Blocked

Shorted to DGND I Open Emitting

e The shutter control switch and SHUT_EN input blocks laser beam emission without switching
off the laser diode, thus no warm up time is required when the shutter is opened and the
gauge may be used immediately for measurements.

e The SHUT_EN input is intended for connection to a safety interlock switch that may be
frequently opened, such as on a machine guard or laser safety shield.

e The SHUT_ST output is electrically independent of the SHUT_EN input; the SHUT_ST signal

is taken directly from an optical sensor in the path of the shutter, thus it indicates the shutter
state even in the event of shutter actuator failure.

SHUT_EN input electrical specifications

Connector type: DB25 female (socket)

Functional Pin | Designation Description | Notes
group
Shield S Shield Shield Connect to cable and connector shields
2 Power supply
15 | DGND and signal
24 ground (0V)
Connection Shutter | Laser
Low state (logic 0) / "
Shutter 13 | SHUT_EN Shutter. connected to DGND Open Emitting
control control input High state (logic 1) /
9 9 Closed Blocked
unconnected
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e The SHUT_EN input is NOT isolated from earth.
e Theinput is internally pulled up to +15V via an 8.2kQ resistor and will default to the high state if

left unconnected.

e The input will source a minimum current of 3mA when externally pulled down to the low state.

Specification Minimum | Typical | Maximum | Units
Low state (logic 0) input voltage 3 \Y
High state (logic 1) input voltage 10.5 \%
Absolute input voltage -30 30 \%
Low state source current 3 mA
LIN_SUPPLY
F.202
22K

SHUT El

SHUT_ST output electrical specifications

; SHUT EN

11
RZ13
203 51k
|103 ]-

DGND

209
100K

Connector type: DB25 female (socket)

Functional Pin | Designation Description | Notes
group
Shield S Shield Shield Connect to cable and connector shields
25 | +24v SUPPLY | F24V power
Power supply
supply and 2 Power supply
ground 15 | DGND and signal
24 ground (0V)
Signal Shutter | Laser
Shutter Shutter Pulled down to -
control 12 SHUT_ST status output | DGND Open Emitting
Floating Closed Blocked

e The SHUT_ST output is NOT isolated from earth.
e The SHUT_ST output must NOT be used to directly drive high-current or inductive loads.
e |tis recommended that the SHUT_ST output is used to drive an opto-isolated solid-state

relay.

Page 34 of 126

Proton Products SL mini and SLR mini Series Speed and Length Gauges Instruction Manual - issue 1s




Specification Minimum | Typical | Maximum Units

Logic output to DGND voltage +25 VDC

Current 0.1 A

120610 15WE
Q304
RIRLLO24

DGHND
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POWER SUPPLY

Specification Minimum | Typical | Maximum | Units
Power supply voltage* 15 24 28 VDC
Power consumption 15 W

*If a long power supply cable with a significant voltage drop is used, then ensure that the voltage at
the gauge connector does not fall below the minimum value.

Connector type: DB25 female (socket)

Functional Pin | Designation Description Notes
group
Shield S | Shield Shield
25 | +24V SUPPLY | +24V power supply
Pow?r 125 DGND Power supply and
supply >4 signal ground (0V)

Powering on the gauge

The gauge has no power switch; as soon as power is applied it will power up and perform some self-
tests. Measurement will begin after a warm-up period of a few minutes required for the temperature of
internal components to stabilise.

Powering off the gauge

The gauge has no power switch; it may be powered off by switching off or disconnecting the power
supply to the unit.
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CONFIGURATION

The SL mini and SLR mini series of speed and length gauges may be configured using a PC running

the PCiS_SLmini software.

PCIS_SLMINI SOFTWARE PC SYSTEM REQUIREMENTS

Minimum processor

Pentium 300 MHz CPU compatible or higher

Minimum RAM

512 MB

Minimum free hard disk space

100 MB

Display resolution

1024 x 768

Operating system

Microsoft Windows XP / Windows 7 / Windows 8

Other requirements

100Base-TX Ethernet port or adapter card

RS-232 port or USB port and USB to RS-232 adaptor cable

Keyboard and mouse (for configuration and software installation)

PCIS_SLMINI SOFTWARE INSTALLATION

Double-click the “PCIS_SLmini_Vx.yy.msi”
1 | icon on the supplied USB flash memory drive | 2

Click “Next >” to proceed with the

PCIS_SLmini_V20
0msi
8 Computer

&, Local Disk (C)
olume (07)
cal Disk (F:)
= Local Disk (G)
= New Volume (H:)
e Removable Disk ()
= Autodesk 260

€ Network

1item

by v ng . installation.
(“x.yy” will depend on the software version).
(=8 o | 14! PCIS_SLmini
k_JU [am + Computer + Removable Disk (i) [ é¢ | [ Search Removable Disk 2| B )
- Welcome to the PCIS_SLmini Setup Wizard
Organize » Share with = New felder =~ 0 @

[& Document:
& Mu:
[&=] Pict 'EI . L . ..

o I" ] The installer will guide you thraugh the steps required ta install PCIS_SLmini on your computer.
B vid

“WARMING: This computer program iz protected by copyright law and international reaties.
Unauthorized duplication or distibution of this program, or any portion of it, may result in severe civil
of criminal penalies, and will be prosecuted to the mazimum extent possible under the law,

Cancel < Back
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If required, click “Browse” to select an
alternative installation folder.

Click “Next >” to proceed with the

3 | If required, click “Just me” to limit access to 4 installation
this program to the current user. '
Click “Next >" to proceed with the installation.

# PCIS_SLmini 12l pCIS_SLmini

Select Installation Folder Confirm Installation

The installer will install PCIS_SLmini to the following folder. The inztaller is ready ta install PCIS_SLmini on your computer.

Tainstall in this folder. click "Next". Tainstall o a different folder, enter it below or click “Browse'" Click "Next" to start the installation

Fuolder.

C:\Program Files [»BE\PROTOMN PRODUCTSYPCIS_SLminis Browse...

Disk Cost...
Install PCIS_SLmini for yourself, or for anyone who uses this computer:
@ Everyone
Just me
‘ Cancel | ‘ < Back | [ Mest > l | Cancel | | < Back | [ Mest >
5 | Wait for the installation to complete. 6 | Click “Close” to finish installation.

13! PCIS_SLmini ol = 73 PIS_SLmini == RER===

Installing PCIS_SLmini Installation Complete

PCIS_SLmini iz being inztalled. PCIS_SLmini haz been successfully installed.

Click "Close" to exit.

Please wait

Please use Windows Update to check for any critical updates to the MET Framework,

< Back Mest > Cancel < Back

CONNECTION AND SOFTWARE START UP

A PC running the PCiS_SLmini software may be connected to the gauge using any one of the
following communications interfaces:

RS-232 (fitted as standard on all gauges).
Ethernet (only available if NO other optional communications interface has been installed).
o EtherNet/IP (only available if the gauge has been installed with the optional EtherNet/IP
communications interface)
e PROFINET (only available if the gauge has been installed with the optional PROFINET
communications interface)

Note: For gauges communicating over either optional EtherNet/IP or PROFINET communications
interfaces, only input and output parameters DWO0 to DW31 are visible to the PCiS software.
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The above communications interfaces may be directly accessed via the DB25 “INTERFACE”
connector on the rear of the gauge or via a PSU-BOB mini connected to the “INTERFACE” port; for
wiring information, please refer to the following sections in this manual:

e RS-232 Communications
e Ethernet Communications
e EtherNet/IP or PROFINET Communications

1 | Run the PCIS_SLmini software by clicking on:

-5 All Programs D
+» @ PROTON PRODUCTS
+ @ PCIS_SLmini

+ B pcis_simini

5 Select the interface type (choose from “RS232”, “Ethernet” or “EIP/PROFINET”) from the drop-

down menu:
[ Communication Selection Ver2.0.0 @
Communication:|R$232 - | -] [as00 -]
RS232

Ethernet
EIPIPROFINET

If using the “RS232” interface, select the COM port on the PC to which the gauge is connected
3a | and the baud rate (choose from “4800”, “9600”, “19200”, “38400” or “115200”; the factory default
is “9600”) from the drop-down menus:

H Communication Selection  Ver:2.0.0 @
Communication:|R$232 - -|  [4800 -
4800
9600
19200

115200

3b | If using the “Ethernet” interface, enter the IP address of the gauge:

[¥] Communication Selection Ver:2.0.0 @

Communication: 192.168.1.100 | Big-Endian

“EIP/PROFINET”
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If using the “EIP/PROFINET” interface, enter the IP address of the gauge and select “Big-

3¢ Endian” or “Little-Endian” data format (the factory-default is “Big-Endian”):

[¥ Communication Selection Ver:2.0.0 IEI

Communication: |[EIP/IPROFINE ~| 192.168.1.100 Big-Endian ~

4 | Click the “OK” button to proceed.

 pess =3 E8 =5
% PC SOFTWARE FOR SL/SLR mini GAUGE
0.00 m/min
0.00 m/min B
0.0 m | ) e
= o s
- B2l b
0.0 m
l LASER OFF
Measurement Interface Cireuit Communication Start Logging
Failed to establish RS232 communication GAUGE OK
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WIFI CONFIGURATION

The WIFI function can be configured via the PCiS_SLmini software after a PC connection is

established with the gauge.

1 | Click the “Comms” button on the main page:

‘ -] PCIS = B
(T PC SOFTWARE FOR SL/SLR mini GAUGE
Average Speed:
0.00 m/min
Instant Speed: I
i 0.00 m/min
i Length Trend Graph
| 0 0 " |, s .
05 05
Total Length: g k 00
0.0 n RO i
|
1.0 1.0
10:38:19 10:38:3% 10:38:59 10:39:19 10:39:39
Preset Length 1: 0 m Time
Preset Length 2: o m
LASER OFF
| & ® & I
Megsurement Interface Circuit Comms Start Logging
RS5232 communication failure GAUGE OK

2 | When prompted to input a password, enter “65000” then click the “OK” button:

Input

Please input password:

HRRRE

3 | Click the “WIFI” button on the Communication Setting page:

-] Communication Setting = B
Serial Communication Industrial Communication Bus
Modbus ID: 1 Current Bus Type: MODBUS TCP
CAN ID: 1 PROFI ID: 7 Data
DEV ID: 2 Config
CAN Terminator: ON v
DEV Baud Rate: 125K v
CENIBaud|Rte- g 2c0 v Endian Mode:  Big-Endian
[EEAEHEEEE  [ede - IP Address:  192.168.1. 117
RS232 Baud Rate: 9600 v Subnet Mask: 255, 255. 255. 0
Modbus Gateway: 192. 168. 1.1
DHCP Disable v
9600
IP Address: 192 168 1 117
Subnet Mask: 255 | 255 255 0
ubP Gateway: 192 | 168 1 |[1
Interval Time: 0 ms
Destination IP Address: MAC 248] |149) |80 ||1 5 |[34
192.168 .1 .2
Port Number: 1111 WIFI
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4 | Configure the WIFI interface as required then click the “Apply” button when complete.

H] WIFI Configuration @ = B
Switch: Enable v Status: cErminEl
Mode: Client - Soelomain SRR
Region: FCC v Subnet Mask: 255. 255. 255. 0
Channel: 1 S Gateway: 192. 168. 0. 166
Encryption: WPAWPA2 ~
SSID: ProtonProducts Apply Default
Password:  —eeeeeeeeeees
DHCP Enable v
IP Address: 192.168.1.1
Subnet Mask: 255.255.255.0
Gateway: 192.168.1.1 Extt
MAC address: F8-95-50-01-25-39

Label Value Description
Switch Enable Switch on the WIFI function.
Disable Switch off the WIFI function.
Mode Client mode The gauge acts as a client device in client mode.
AP mode The gauge acts as an access point in AP mode.
OTHER
Region IE:I% Select the region where the gauge is located.
JAPAN
Channel 1~11 Select the radio channel for the gauge.
_ OPEN )
Encryption Select the network encryption method.
WPA/WPA2
SSID il Enter the SSID of the network.
Password Frkkdk Enter the password of the network.
Select this option to enable the gauge to automatically
Enable acquire its IP address, subnet mask and gateway from a
DHCP DHCP server on the network.
Disable Select this option to manually configure the gauge IP

Address, subnet mask and gateway in the fields below.
IP Address [192.168.1.1] Enter the IP address assigned to the gauge.
Subnet Mask | [255.255.255.0] | Enter the subnet mask for the network.
Gateway [192.168.1.1] Enter the gateway IP address for the network.
MAC
Address
* [ ] indicates factory-default values.

XX-XX-XX-XX-XX-XX | Enter the physical MAC address of the WIFI chip.

Note: To restore the gauge to factory-default network settings, click the “Default” button. See the
table above for the factory-default values.
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The WIFI function can also be enabled or disabled manually using the physical hardware buttons on
the gauge. To do this, first enter the WIFI interface configuration screen by long pressing (the
pause button) while the gauge is powering on. Then press| (the reset button) to enable or disable
the WIFI function. Press the pause button to exit the WIFI interface configuration screen.

e s ——

‘f EH B3 ¥
L i EiL Ro B EY E
I R T S | § 31§
F ]

i

|

{

S st

" LASER CAN EIP  BUS

i [ wr
 Switch:Disabled
[0:SL_50B10025

RS imeasurement

Reset button Pause button

In the event of communication issues, it may be necessary to enable the Federal Information
Processing Standards (FIPS) compliance on the PC connected with the gauge. To enable the FIPS

compliance, please use the following procedure:

1 | Open the Status window for the PC’s WIFI adapter and click the “Properties” button.

General

Connection

IPw4 Connectivity:
IPvE Connectivity:
Media State:

Mo Internet access
Mo network access
Enabled

SSID:
Duration: zd
Speed:

Signal Quality:

| Details... |[ Wireless Properties ]

Activity

Sent L:!
<l

Bytes: 7,888

SL_50A1231
ays 21:24:32
54.0 Mbps

:!ﬂj

Received

994

[ -.\‘E.'Eropertles] [ -.\‘E-JQisable ] [ Diagnose

]
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2 | Click the Advanced settings button on the Security tab.

SL_50A1231 Wireless Network Properties | 52 |

Security type: [WPAZ*Personal -~ ]

Encryption type: [AES - ]

Metwork security key weessssse

“¥ [ | Shows characters

Advanced settings

[ OK J [ Cancel ]

Check the tick box next to “Enable Federal Information Processing Standards (FIPS)
compliance for this network” then click the “OK” button.

Advanced settings

=S

802.11 settings

icompliance for this network

[+ |Enable Eederal Information Processing Standards (FIPS) ;

[ ok ][ conce ]w
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PCIS_SLMINI MAIN PAGE

‘ B PCIS = B
T PC SOFTWARE FOR SL/SLR mini GAUGE
PROTON
Average Speed: -' = : z
0.00 m/min 3 3”
Instant Speed: @5 gggi =
Al |
i 0.00 m/min
| Length Trend Graph
0.0 m B S ! ! !
5 N N N N L os
Total Length: E: : oo
0.0 m RO i, | a 5 5 i
RST _ : : :
: : : : ,
40 H i 1.0
10:38:19 10:38:39 10:38:59 10:39:15 10:35:3%
Preset Length 1: 0 m Time
Preset Length 2: 0 m
LASER OFF
B = ® o
Medsurement Interface Circuit Comms Start Logging
RS232 communication failure GAUGE OK
Label Description
Average Speed Displays the time-averaged measured object speed.
Instant Speed Displays the instantaneous measured object speed.

Normal mode | Displays the measured length.

Length Batch mode Displays the measured length of the current segment.

Normal mode | Displays the measured length (identical to “Length” above).

Total Length

Batch mode Displays the total measured length of all segments.

Reset Click this button to reset the measured “Length” and “Total Length” to zero.

Click to enter “Preset Length 1” at which the corresponding logic output is

Preset Length 1 activated.

The bar graph indicates the measured length relative to this preset.

Click to enter “Preset Length 2” at which the corresponding logic output is

Preset Length 2 activated.

The bar graph indicates the measured length relative to this preset.
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TREND GRAPH

Trend Graph
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Double-click on the graph to open it in a larger window:

[E
Trend Graph
Average Diameter
1.0 T 10
05 + + 05
E
] I 1
a I 0
e 00 T I 00
g
H
05 5
1.0 — el 0
15:00:00 15:36:30 161301 16:48:31 17:26:02
Time

Double-click on the graph to return to the main page.
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Context menu

Right-click on the graph to open the context menu:

Copy

Sawve Image As...
Page Setup. ..
Print...

Show Paint Walues
Un-Zoom

Undo all ZoomiPan
Set Scale bo Default
Clear all

Settings

Start refresh

Field

Description

Copy

Copy the image of the graph to the clipboard (for subsequent pasting into
other documents).

Save Image As...

Save an image of the graph to afile:

Save As |E| El

Savein | 3 Ing

-

My Recent
Documents

(L

Desklop

My Documents

5

by Camputer

File name I

g

[ sawe |

My Metwark Sawe as bpe:

[Emf Format [".emf)

v

[ Cancel ]

Page Setup...

Open the “Page Setup” dialog box for printing the graph:

Paper

(® Partrait

O Landscape

i v
Source; ‘Automatleally Select v |
Orientation Marging [millimeters)

Page Setup |E| El

{

oK | [ Cancel | [ Printer
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Field Description

Open the “Print” dialog box for printing the graph:

Print E‘ E‘
Printer
hpprinter Proton comihp Laserlet 1320 Jog

Status: Ready
Type: hp Lager)et 1320 PS5

Hame:

‘wherer  HPLaserlet
Print... Comment [ Piint o fle

Print range Copies

[OF] Murber of copies: |15

L

Show Point Values Ticked Show the value of the point on the graph under the cursor.
Un-ticked | Do not show the value of the point on the graph under the cursor.
Un-Zoom Return to the un-zoomed view of the graph.

Undo All Zoom/Pan Return to the un-zoomed, un-panned view of the graph.

Set Scale to Default | Return to default scale settings.

Clear all Clear the current graph and begin plotting from the left side of the time axis.
Settings Open the graph settings dialog box (see below).
Sto Halt h update.
D refresh a% 9rapn upaate
Start Resume graph update.
Settings

"L Trend Setting

Left-side Y-axis Right-side Y-axis
Data1: [ |None v Data3: [ None v
Data2: [ None v Datad: [ None v
@ Auto Scale Maximum: ® Auto Scale Maximum:
O Setting Minimum: O Setting Minimum:
Graph Time
Background Colour 1:
Background Colour 2:
Update Interval:  [1000 (s

Label: Trend Graph

Click the “OK” button to return to the main page.

Page 48 of 126

Proton Products SL mini and SLR mini Series Speed and Length Gauges Instruction Manual - issue 1s




Left-side Y-axis
Left-side Y-axis

Data1: [ None v
Data2: [ |None v
@ Auto Scale Maximum:
O Setting Minimum:

Field Description
Data 1 Cl?ck on the drop down box to select thg data plotted on this axis.
Click on the coloured box to select the line colour.
Data 2 Cl?ck on the drop down box to select the_z data plotted on this axis.
Click on the coloured box to select the line colour.
Click to allow the software to automatically set the minimum and maximum values for
Auto Scale . ;
this axis.
Setting Click to manually set “Maximum” and “Minimum” values for this axis.
Maximum Click to enter the maximum value for this axis.
Minimum Click to enter the minimum value for this axis.

Clicking on “Data” or colour boxes will open the colour selection dialog:

Color EEJ
Basic colors:

Al il
T .
ey 0Bl

.. ..
EEEEEENEN
I T

Lustom colors
Frrrrrrir
rrrrrrrr-

[ Drefine Custom Colars »»

Right-side Y-axis
Right-side Y-axis

Data3: [ None -
Data 4: B one v
@ Auto Scale Maximum:
O Setting Minimum:

Field Description

Click on the drop down box to select the data plotted on this axis.
Data 3 - -

Click on the coloured box to select the line colour.

Click on the drop down box to select the data plotted on this axis.
Data 4 - -

Click on the coloured box to select the line colour.

Click to allow the software to automatically set the minimum and maximum values for
Auto Scale - -

this axis.
Setting Click to manually set “Maximum” and “Minimum” values for this axis.
Maximum Click to enter the maximum value for this axis.
Minimum Click to enter the minimum value for this axis.
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Clicking on “Data” or colour boxes will open the colour selection dialog:

Basic colors

Custom colors:
rrrrrrir
Crrrrrrr

[ Dfine Custom Colors >

Graph
Graph

Background Colour 1:

Background Colour 2:

Label: Trend Graph
Field Description
Background | Click on the coloured box to select the top left corner background colour for the graph;
Colour 1 this colour will be graded across the graph to “Background Colour 2”.
Background | Click on the coloured box to select the bottom right corner background colour for the
Colour 2 graph; this colour will be graded across the graph to “Background Colour 1”.
Label Click to enter a title for the graph.

Clicking on “Background Colour” colour boxes will open the colour selection dialog:

Basic colars:

TN
I .
ey 0l

HTENEENN
HEEEE. NN
EEENE .

LCustom colars:
rrrrrrrr
- rrrrrr

[ Diefine Custom Colars »>»

Time
Time
Update Interval: 1000 s

Field Description

Update | Set the time interval at which data is updated on the graph; a shorter time interval will result
interval | in a more detailed graph, whilst a longer time interval is clearer at showing long-term trends.
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MEASUREMENT CONFIGURATION

Configuration via the PCiS_SLmini software:

1 | Click the “Measurement” button on the main page:

‘ -] PCIS -8
PC SOFTWARE FOR SL/SLR mini GAUGE
Average Speed:
000 m/min g
Instant Speed: —
| 000 m/min =
| 3
i Length
| 0 0 m o 0
| 0.5 0.5
Total Length: g ‘ 00
0.0 m RO |F.
|
1.0 -1.0
10:38:18 10:38:39 10:38:59 10:38:15 0:39:3¢
Preset Length 1: 0 m Timy
Preset Length 2: o m
LASER OFF
g & ® )
Meadsurement Interface Circuit Comms Start Logging
R$232 communication failure GAUGE OK

2 | When prompted, enter 63000 for the password and click the “OK” button:

Input

Please input password:

FRXIE

3 | Configure the gauge as required and click the “Exit” button when complete:
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4] Measurement - O

Operation Mode: Normal v Length Auto Save: OFF v
Measurement Unit: m/min,m v Speed Averaging Time: 0 ms
Length Speed Resolution: 0.1&0.01 +| Hold Time: 0 ms
Preset Length Resolution: |1 v| Length Offset: 0.0 m
Speed Decimal Point: 0.000 v Speed Compensation: |0.0000
Length Decimal Point: 0.0000 v| Minimum Speed Limit: 9. m/min
Object Detection: OFF .| Acceleration Limit: 0 m/min/s
SLR Object Detection Mode :  DC Level + Reel Number: 0 Reset
AU‘I_ZO Reset When OFF N
Object detected:
gﬁjz:;glzt:ection 0 % Panel Key Button Switch: | Enabled v
Test
Speed Mode: Normal v Preset Speed: 0 m/min
Current Speed: 0 m/min
Parameters
Load Save Factory Default
Exit
. - Input
Label Value Description DW
Operation [Normal] See the section below to determine the appropriate
) 0.0
Mode Batch operation mode.
[Meter] Select for Iengfch measuremen'_c in metres and speed
measurement in meters per minute
Select for length measurement in feet and speed
Feet . . 0.3-4
Measurement measurement in feet per minute.
Unit vards Select for length measurement in yards and speed
measurement in yards or feet per minute.
Inch Select for Iengfch measurement in inch and speed
measurement in feet per minute.
Select to set the length resolution to 0.1 units and speed
resolution to 0.01 units/minute, where the units are
0.1&0.01 . p
metres, feet or yards depending on the “Measurement
Length Speed Unit” setting. 0.8
Resolution Select to set the length resolution to 0.0001 units and '
[0.0001 & 0.001] speed resolution to 0.001 units/m_inute, where the units
are metres, feet or yards depending on the
“Measurement Unit” setting.
0
Speed 0.0 Set the number of digits after the decimal point to be
Decimal Point 0.00 displayed for the measured speed. i
0.000
0
0.0 .- . .
Length Set the number of digits after the decimal point to be
. . 0.00 : -
Decimal Point 0000 displayed for the measured length.
0.0000
Object [OFF] See the section below for information on “Object 011
Detection ON Detection” mode. '
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Auto Reset
When Object
Detected

[OFF]

Accumulate the length measurement across all discrete
objects.

ON

Reset the length measurement on detection of the next
discrete object.

0.12

Object
Detection
Threshold

0 ~ [15] ~100%

Set a DC level percentage threshold above which an
object is considered as present.

Length Auto
Save

[OFF]

The length measurement will be reset to zero when the
gauge is powered-up.

ON

The length measurement just prior to a power
interruption is stored in non-volatile memory and will
resume from this stored value on subsequent power-up.

0.10

Speed
Averaging
Time

5 ~[200] ~
5000ms

Set the time period (in milliseconds) over which the
measured speed is averaged.

A longer averaging period results in a more stable speed
measurement (and pulse output rate) which is less
sensitive to small and sudden speed changes.

Hold Time

1~[100] ~
5000ms

Set the time to hold the last speed measurement after
speed signal loss.

The “Hold Time” should be set to a sufficiently long
period to cover any momentary speed signal dropouts
due to surface irregularities on the measured object.

Length Offset

-3000.0 ~
3000.0

m{ft{ydsHinch}

Set the length offset value.

For an object threaded through the production line, the
unmeasured length located beyond the gauge may be
entered here (as a positive value) to add to the
measured length to yield the correct total length.

14

Speed
Compensation

[1.0000]

Set a value other than the default value of 1.0000 to
apply a compensation factor to the measured speed.

38

Minimum
Speed Limit

[0] ~ 6553.5
m{ft{yds}/min

Set the minimum speed at which the gauge is required
to measure speed; for speeds below this value, the
gauge will register a speed of zero.

This value may be set to avoid drift in the measured
length when the object is stationary due to measurement
noise.

11

Acceleration
Limit

1 ~[9999]
m{ft{yds}/min/s

Not currently in use.

39

Reel Number

Displays the current reel number.

The “Reel Number” may be incremented by activation of
a logic input configured for the “End of Reel” function.

Panel Key
Button Switch

[Enabled]

When “Enable” is selected, the two buttons (Reset and
Pause) located on the LCD display of the gauge will be
active.

Disabled

When “Disable” is selected, the two buttons (Reset and
Pause) located on the LCD display of the gauge will be
inactive to avoid wrong operations.

Reset

Click to reset the “Reel Number” to zero.

The “Reel Number” may also be reset by activation for
longer than 5 seconds of a logic input configured for the
“Reset” function.

Test

The “Test” function simulates the measurement of a user set speed by the

gauge even when there is no object being measured; pulse outputs will
generate pulses corresponding to the “Preset Speed”.
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Normal Select for normal operation.
Speed Mode Simulation Select for simulated measurement. a4
Unticked The ga},uge will behave as if it is measuring the “Preset
Speed”.
Random - —— - -
. The gauge will behave as if it is measuring a randomly
Ticked X
changing speed.
0 ~[100]
Preset Speed ~6553.5 Set the required simulation speed measurement. 45
m{ft{yds}/min
Current This indicates the current simulated speed. -
Speed
Parameters The “Parameters” section is for bulk saving and loading of parameters
settings to and from a file.
Load Load parameters from a file. -
Save Save current parameters to a file. -
Factory .
Restore parameters to their factory default values. 40
Default
Exit Click to return to the main page. -

* factory-default values are shown in enclosed in [].
{} indicates alternative units depending on the “Measurement Unit” setting.

Normal Operation Mode

In “Normal” operation mode, the user may set two length presets (“Preset Length 1” and “Preset
Length 2”).

Whenever the measured length exceeds any length preset, the corresponding logic output assigned
to that length preset will be activated (pulled-low).

The logic output will be deactivated (floating) when:
e The measured length is reset to zero by:
o Activating a logic input configured for the “Reset” function.
o Clicking the PCiS_SLmini software “Reset” button.
o Writing logic 1 to input parameter DWO.1.

e The measured length falls below the length preset (applicable only to the SLR mini when the
measured length is decrementing due to line direction reversal).

Batch Operation Mode

“Batch” operation mode is used when a continuous object is being measured for marking (e.g. by an
inkjet printer) or cutting (e.g. by a guillotine) at regular intervals.

In “Batch” mode, the user may set a “Batch Length” and a “Batch Number”.

As each “Batch length” segment of the object is measured, the corresponding logic output assigned to
the “Batch Length” function will be momentarily activated (pulled-low; the activation time may be
configured by the user).

When the total number of segments measured equals or exceeds the “Batch Number”, then the
corresponding logic output assigned to the “Batch Number” function, will be activated (pulled-low).

The real-time measured segment and total lengths may be viewed using the PCiS_SLmini software or
read out of the gauge from output parameters DW6-7 and DW12-13 respectively. The current
segment number may be read from output parameter DW10.
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DW Bit Comments Units Range/Remark
6 Old format: 1=0.1m{ft{ydsKinch}

7 Length New format: 1=0.0001m{ft{yds}Hinch} +200,000.0000

10 Batch number 1=1

1; Total length 1=0. 1m{ftHydsHinch} +200,000.0000

The “Batch Number” logic output will be deactivated (floating) when the measured length is reset to
zero by:

e Activating a logic input configured for the “Reset” function.
e Clicking the PCiS_SLmini software “Reset” button.
e Writing logic 1 to input parameter DWO.1.

Object Detection Mode

The “Object Detection” mode is used when measuring the speed and length of discrete objects (e.g.
multiple separate parts on a conveyor belt). The “Object Detection” mode forces the speed reading to
zero when no object is present.

An object is determined as present if the detected DC level (in percent) exceeds the “Object Detection
Threshold”; the factory default value for this threshold is 15% and it may be adjusted on the
“Measurement” page of the PCiS_SLmini software in the event of incorrect object detection
behaviour.

Status Speed measurement
D [NARNT
No object detected Umjh 5 0 (zero)
_A
ﬁ II 1\
3 FiTTTifTe
Object detected 0
Maximum leading edge reaction S Line speed
time: 1ms delay after the object ’
blocks the laser beams)
P
—
D [NANNT :
Object detected ol ﬁ Line speed
e
—
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CEN

No object detected (]} e

@ [T

Maximum trailing edge reaction time: ,
1ms delay after the object unblocks \(

the laser beams ———

0 (zero)

The “Object Detection” mode may be configured to automatically reset the measured length when a
new object is detected:

Auto Reset When

Object Detected* Length measurement behaviour

The gauge measures the total length accumulated across multiple discrete

[OFF] )
objects.
The gauge measures the length of each individual discrete object; detection of
ON the next object resets the length measurement to zero so that only the length of

the next object is measured.

*[] indicates the factory-default setting.

“Hold Time” behaviour in “Object Detection” mode

In “Object Detection” mode, the “Hold Time” only applies when an object is detected.

If an object is detected, but the speed signal is momentarily lost (possibly due to a surface defect on
the object), then the gauge will hold the last speed measurement for the “Hold Time” period and

accumulate length accordingly during this period.

The “Hold Time” should be set to a sufficiently long period to cover any momentary speed signal
dropouts due to surface irregularities on the measured object.

When an object is not detected, the gauge will NOT hold the last speed measurement (or accumulate
length).
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STANDARD COMMUNICATIONS INTERFACES

CAN-BUS COMMUNICATIONS

This CAN-bus interface is fitted as standard. It operates independently of the other communications
interfaces and may be accessed at the same time as them.

The CAN-bus interface uses a proprietary Proton Products protocol. It is exclusively used to
communicate between the unit and other Proton Products modules. The unit automatically detects
connection to other modules and configures the bus appropriately; it is not normally necessary to
manually configure this interface.

The CAN-bus interface is not intended for use with an external CAN-bus network.
CAN-bus interface

The CAN-bus interface may be accessed through the following pins:

Connector type: DB25 female (socket)

Functional Pin | Designation Description Notes
group
Ensure that the cable shield is
Shield S | Shield Shield connected to the plug shield
connection.
25 | +24V SUPPLY | +24V power supply
Power 2 Power supply and
supply ;i DGND signal ground (0V)
8 | CANH CANBbus high
CANbus 9 |CANL CANbus low

CAN-bus LED indicator

CAN @ LED ;tatus Indi_cation
Flashing green Online

CAN-bus communications Flashing red Communication error
Extinguished No communication
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CAN-bus configuration

Configuration via the PCiS_SLmini software:

1 | Click the “Comms” button on the main page:

PCIS - B

-]
‘ «¥) PC SOFTWARE FOR SL/SLR mini GAUGE

PROTON

FRODUCTS

Average Speed:

0.00 m/min

Instant Speed:

[ 0.00 m/min

| Length Trend Graph
|  =mmm]
P
0.0

Total Length:

0.0 n RO .

Average Speed

10:38:18 10:38:38 10:38:59 10:35:19 10:35:39
Preset Length 1: o m Time

Preset Length 2 o m
LASER OFF

| & ¥ b

Medsurement Interface Circuit Comms Start Logging

RS232 communication failure GAUGE OK

2 | When prompted, enter 65000 for the password and click the “OK” button:

Input

Please input password:
0K
e
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3 | Configure the CANbus interface as required and click the “Exit” button when complete:

[¥ Communication Setting

UDP
Interval Time:

Serial Communication

Modbus ID: 0
CAN ID: 0
CAN Terminator: |OFF  +|
CAN Baud Rate: (250 -
RS232 Protocol:  [PROTON  ~

RS232 Baud Rate: |4800 -

PROTON
4800

0 ms

Destination IP Address:

Industrial Communication Bus
Current Bus Type:

PROFI ID: 0 Data
DEV ID: 0 Config
DEV Baud Rate: 125K -

Endian Mode: Big-Endian ~

IP Address: 0.0.0.0

Subnet Mask: 0.0.0.0

Gateway: 0.0.0.0

DHCP Disable  ~|

IP Address: 0 0 0 0

Subnet Mask: 0 0 0 0

Gateway:

MAC

=] ® =]

MODBUS TCP

0 0 0 0

0 .0 .0 .0
Port Number: 1111
Label Value | Description
CAN ID 0 ~ 255 | Enter the CANbus address for the gauge.
OFF If the gauge is not located at the end of the CANbus, then select “OFF” to
CAN disable the mternal termination resistor. _
Terminator If the gauge is Iocgted at the end of the CANbus and no ex_ternal termination
ON resistor has been installed, then select “ON” to enable the internal
termination resistor.
CAN Baud 250 . .
500 Select the required CANbus baud rate (in kbps).
Rate 1000

Configuration via input parameters:

This interface may be configured by writing to the following input parameters:

Input parameters

DW Bit Comment Unit Range/Remark Default
21 CAN address 1=1 0~255 14
0=250
1=500
22 CAN baud rate 2-1000 2
other=500
36 CAN terminator 1=1 OfOﬁ 0
1=0n
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RS-232 COMMUNICATIONS

This RS-232 interface is fitted as standard. It operates independently of the other communications
interfaces and may be accessed at the same time as them.

If the RS-232 interface “Mode” is set to “ZM400 Printer”, then a Zebra ZM400 printer may be
connected to the port to print reel report tickets when triggered by the “End of Reel” logic input.

RS-232 interface

The RS-232 interface may be accessed through the following pins:

Connector type: DB25 female (socket)

Functional Pin | Designation Description Notes PC DB9 §er|al
group port pin
Shield S | Shield Shield Connect o cable and Shield
connector shields

Power 2 Power supply
supplyand | 15 | DGND and signal 5
ground 24 ground (0V)

16 | RXD RS-232 receive 3
RS-232 17 | TXD RS-232 transmit 2

The above table also shows the configuration of a cable for connection to a personal computer (PC)
type DB9 serial port.

The maximum baud rate depends on the cable capacitance and length. For low-cost overall shielded
cable with total capacitance of shield to core-plus-core to core of 300pF per metre, the maximum
recommended baud rates are as follows:

Cable length range / m Maximum Baud rate / s
0 3 115200
3 10 38400
10 20 19200
20 40 9600
40 80 4800
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RS-232 Communications configuration

Configuration via the PCiS_SLmini software:

1 | Click the “Comms” button on the main page:

‘ -] PCIS o B
PC SOFTWARE FOR SL/SLR mini GAUGE
Average Speed:
0.00 m/min §
Instant Speed: -
‘ 0.00 m/min =
8o
‘ Length
‘ 0 0 m . : o
05 05
Total Length: g ¢ *
0.0 m RO
-1.0 ; -1.0 |
0:38:1 10:38:39 10:38:58 10:39:18 10:39: 3¢
Preset Length 1: 0 Tim
Preset Length 2: 0 m
LASER OFF
8 & %® & Pl
Medsurement Interface Circuit Comms Start Logging
R$S232 communication failure GAUGE OK

2 | When prompted, enter 65000 for the password and click the “OK” button:

Input

Please input password:

FRxIE
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3 | Configure the RS-232 interface as required and click the “Exit” button when complete:

[¥ Communication Setting

Serial Communication
Modbus ID:

CAN ID:

CAN Terminator:
CAN Baud Rate:
RS232 Protocol:
RS232 Baud Rate:

UDP
Interval Time:

Destination IP Address:

0 .0 .0 .0

= e ]
Industrial Communication Bus

0 Current Bus Type: MODBUS TCP
0 PROFI ID: 0 Data
A DEV ID: 0 Config
OFF - —

DEV Baud Rate: 125K -
250 T Endian Mode: [Big-Endian -~
BROTON IP Address:  0.0.0.0
4800 - Subnet Mask: 0.0.0.0
PROTON Gateway: 0.0.0.0

DHCP Disable -

4800
IP Address: 0 0 0 0

Subnet Mask: 0 0 0 0
Gateway: 0 0 0 0
MAC 0 0 0 0 0 0

0 ms

Port Number: 1111
Label Value Description
PROTON Select th”|s to use the “Proton Standard Parameter Access
Protocol”.
RS232 Protocol Modbus Select this to use the “Modbus Parameter Access Protocol”.
ZM400 Printer “Select this if ,f:o'nnectlr}g a ZMA400 printer to the RS-232 port for
End of Reel” ticket printing.
4800
9600
CAN Baud Rate 19200 Select the required RS-232 baud rate (in kbps).
38400
115200

Configuration via input parameters:

This interface may be configured by writing to the following input parameters:

DW Bit

Comment

Unit Range/Remark

Default

23

RS232 baud rate

0=4800
1=9600
2=19200 1
3=38400

4=115200

24

RS232 mode

0=Proton protocol
1=Modbus protocol 1
2=7ZM400 Printer

RS-232 Printing

If the RS-232 interface “Mode” is set to “ZM400 Printer” (input parameter DW24 set to “2), then a
Zebra ZM400 printer may be connected to the port to print End of Reel report tickets when triggered
by the “End of Reel” logic input (see the “Logic Inputs” section for connection and configuration

information).

Ensure that the RS-232 baud rate (input parameter DW23) is configured to the same value as set on
the printer (9600 by default).
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Zebra ZM400 Cable

The gauge may either be directly connected to the printer via the DB25F “INTERFACE” port or via the
DB9F RS-232 port on an optional PSU-BOB mini:

SL / SLR mini INTERFACE port Zebra ZM400 RS-232 port

Required cable connector: DB25M Required cable connector: DBOM

Designation Pin Pin Designation
Shield Shield Shield Shield
2
DGND 15 5 DGND
24
RXD 16 3 TXD
TXD 17 2 RXD

PSU-BOB mini RS-232 port

Zebra ZM400 RS-232 port

Required cable connector: DBOM

Required cable connector: DBOM

Designation Pin Pin Designation
Shield Shield Shield Shield
DGND 5 5 DGND
RXD 2 3 TXD
TXD 3 2 RXD

Zebra ZM400 Printer Configuration

The Zebra ZM400 printer must be configured with the layout of the End of Reel report ticket using the

following procedure:

| 1 [ Install the “Zebra Designer” software onto a suitable PC.

> Install the Zebra printer drivers onto the PC (the drivers are supplied on a CD-ROM with the
Zebra ZM400 printer and may also be downloaded from www.zebra.com).

| 3 | Connect the PC to the Zebra ZM400 printer using the USB cable supplied with the printer.

4 | Run the “Zebra Designer” software and open the “PROTON.Ibl” sample label layout file:

i b abesigner - (PROTONb] 5]
Ble Bt Wew Obect Took  window  Heb -8 x
3 aa BT ——"
EE - &« 6]

PRODUCT;

60.1807.00002

OPERATOR; JOE

DATE; DD/MM/YYYY h24:m:g .
REEL # 29700772

REEL FTg  ??7?7?2??72

FPM AVG;  ??777?777772

R A%Y AW

‘ZDasigres ZW510 200 doi ZFL|
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The gauge will send 3 strings in the following sequence to the Zebra ZM400 printer:

e String no.1: Reel number
5 e String no.2: Length
e String no.3: Average speed

The label layout must be designed to accommodate the above 3 strings in sequence:

i 2cbeabesignes - (PROTONIb 5
Bl Edt Wew Cbect Took windw el -8 x
3% aa - J* Zoom = Vew = @
EE - &« 6]
Ew 0 . 7 I 7 I ]|
= <

PRODUCT; 60.1807.00002
OPERATOR; JOE
DATE; DD/MM/YYYY h24:m:g

|| REELFTy 2222729772
FPM AVGy 7727777772

R A%Y AW ‘ZDesigres ZWE10 200 i (ZFL]

6 Export the “PROTON.IbI” file to the Zebra ZM400 printer by clicking “File — Export to Printer” in
the “Zebra Designer” software and then selecting “Internal Flash” and clicking the “OK” button:

Select Export Method EHE

There iz mare than one export method available. Pleaze select the
desired below

Compact Flash

DR&M
Flash Card (PCMCla)
Internal Flash

Cancel

7 The Zebra ZM400 printer may be triggered to print a ticket by activating the “End of Reel” logic
input on the SL / SLR mini gauge.
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Proton standard RS232 parameter access protocol

This uses a protocol to access individual parameters or blocks of parameters and is typically used in a
production line environment where the gauge is connected to a PLC or similar device.

Notes

The parameters are split into ‘Input’ and ‘Output’ groups, the ‘Input’ parameters can be both read
and written, and the ‘Output’ parameters can only be read

The parameter number is the same as the word address used for Profibus data; refer to the
‘PROFIBUS Master to Gauge and RS232 Input Parameter List’ for the parameter numbers

For ‘Input’ data: when a word is defined as bits then four hexadecimal characters are required to
form the bits 15~0; when a word is defined as a data value then only sufficient characters to define
the value in decimal format, with the decimal point where appropriate, are needed; where the data
is of double word length then only the first word address is used

For ‘Output’ data: when a word is defined as bits then four hexadecimal characters will be sent;
when a word is defined as a data value it is converted to a decimal number with the decimal point
but without leading zeros; where a double word is used then only the first word address is used to
request the data, the data in both words is automatically converted to a single value

If a PC keyboard is being used to enter the codes then the ‘carriage return’ plus ‘line feed’ are
replaced by the Enter key

SET THE VALUE OF AN ‘INPUT’ PARAMETER
Write Format:

&

Input Parameter number

Space

Value without decimal point [0.5m = 50]
Carriage return

Line feed

REQUEST VALUE ONCE FOR ONE OR A RANGE OF ‘INPUT’ PARAMETERS
Request Format 1: (e.g.: 72 ‘ENTER’)

?

Input Parameter number
Carriage return

Line feed

Request Format 2: (e.g.: 72 2 ‘ENTER’)

?

Input Parameter number
Space

Length of string
Carriage return

Line feed
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REQUEST CONTINUOUSLY REPEATING VALUES FOR ONE OR A RANGE OF

‘OUTPUT’ PARAMETERS
The repartition rate is the maximum possible and only limited by the data length and baud rate. The
parameters must be consecutive when requesting multiple parameters.

Request Format 1:
#
Parameter number
Carriage return
Line feed
Request Format 2:
#
First parameter number
Space
Number of parameters
Carriage return
Line feed
Reply Format 1:
Parameter value
Carriage return
Line feed
Reply Format 2:
First output parameter value
Carriage return
Line feed
Second output parameter value
Carriage return
Line feed
Third output parameter and so on, until the end of the range.

REQUEST VALUE ONCE FOR ONE OR A RANGE OF ‘OUTPUT’ PARAMETERS
The request and reply format is identical to the # format given below except that # is replaced by ~.
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Modbus parameter access protocol

This protocol provides access to individual parameters or blocks of parameters and is typically used in
a production environment where the Proton Products instrument is connected to a computer, Modbus
connected PLC or similar device.

The parameters consist of 16-bit words (DW) and are divided into input and output groups:
e Input parameters may be read from and written to and are used to configure the instrument.

e Output parameters are read only and provide access to instrument status and measurement
data.

1 word (DW) consists of 2 bytes
1 byte consists of 8 bits
4 bits are expressed by 1 hexadecimal digit (0-9, A-F)

Proton Products instruments use the following Modbus format:

Modbus format RTU (Remote Terminal Unit)

Error check CRC (Cyclic Redundancy Check)

The Modbus RTU frame format is as follows:

Modbus RTU frame format

Name Length Function

Start > 3.5 characters | >3.5 characters of silence

Address | 1-byte Slave (instrument) Modbus address *
Function | 1-byte Modbus function code determines read or write operation *
Data Multiple bytes Length and data dependent on function *
CRC 2-bytes Cyclic Redundancy Check for errors (not required for Modbus TCP)"
End > 3.5 characters | >3.5 characters of silence

" Please refer to Modbus Protocol Standards documentation for the CRC error check field calculation. For Modbus protocol
communications over TCP/IP networks via the Ethernet port (also known as Modbus TCP), the CRC error check field is not
required as error checking is handled by the TCP/IP protocol.

For brevity, only the fields marked * are shown in the subsequent examples.

Proton Products instruments support the following Modbus functions:

Modbus function
Code Instrument operation
Name

Dec | Hex
03 03 | Read Holding Registers Read data from a block of consecutive input parameters.
06 06 | Preset Single Register Write data to a single input parameter.
10 16 | Preset Multiple Registers | Write data to a block of consecutive input parameters.
04 04 | Read Input Registers Read data from a block of consecutive output parameters.

For Modbus protocol communications via the RS-232 serial port, the RS-232 data format is:

Number of data bits Parity Number of stop bits Flow control Default baud rate

8 None 1 None 9600 bit/ s
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Read data from a block of consecutive input parameters

Use Modbus function “03” (Read Holding Registers) to read from a block of consecutive input
parameters.

Modbus query format Hex Modbus response format Hex
Slave Modbus address 01 Slave Modbus address 01
(Gauge Modbus address) (Gauge Modbus address)
Modbus function code 03 Modbus function code 03
. High Byte count
S.tartl'ng address by?e 00 N=(2x l\illtjmber of points) 08
(Starting input parameter -
address) Low 08 High 01
byte Data word 0 byte
High 00 (corresponds to input DW8) Low Fa
Number of points byte byte
(Input parameter word count) Low 04 High 01
byte Data word 1 byte
(corresponds to input DW9) Low F4
byte
High 01
Data word 2 byte
(corresponds to input DW10) | Low Fa
byte
High 01
Data word [(N/2) — 1] =3 byte
(corresponds to input DW11) | Low Fa
byte

The response contains the input parameter values requested in the query; its length is dependent on
the number of input parameters requested.

Write data to a single input parameter

Use Modbus function “06” (Preset Single Register) to read from a block of consecutive input
parameters.

Modbus query format Hex Modbus response format Hex
Slave Modbus address 01 Slave Modbus address 01
(Gauge Modbus address) (Gauge Modbus address)

Modbus function code 06 Modbus function code 06
High 00 High 00

Register address byte Register address byte

(Input parameter address) Low (Input parameter address) Low
06 06

byte byte

High High
Preset data byte 03 Preset data byte 03

(Input parameter value) Low (Input parameter value) Low
E8 E8

byte byte

The response is an echo of the query.
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Write data to a block of consecutive input parameters

Use Modbus function “16 (10 Hex)” (Preset Multiple Registers) to write to a block of consecutive input

parameters.
Modbus query format Hex Modbus response format Hex
Slave Modbus address 01 Slave Modbus address 01
(Gauge Modbus address) (Gauge Modbus address)
Modbus function code 10 Modbus function code 10
Starting address Eﬁg 00 Starting address ';)',%2 00
(Starting input parameter Low (Starting input parameter Low
address) byte 01 address) byte 01
High 00 High 00
Number of registers byte Number of registers byte
(Input parameter word count) Low (Input parameter word count) Low
03 03
byte byte
Byte count 06
N = (2 x Number of registers)
High 1F
Data word 0 byte
(corresponds to input DW1) Low
40
byte
High 1F
Data word 1 byte
(corresponds to input DW2) Low
40
byte
High 1F
Data word [(N/2) — 1] =2 byte
(corresponds to input DW3) Low
40
byte

The response contains the starting input parameter address and the count of input parameter words

written.
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Read data from a block of consecutive output parameters

Use Modbus function “04” (Read Input Registers) to write to a block of consecutive input parameters.

Modbus query format Hex
Slave Modbus address 01
(Gauge Modbus address)

Modbus function code 04
Starting address ';;/?2 00

(Starting output parameter Low
address) byte 02
Number of points ';;/?2 00

(Output parameter word Low
count) byte 03

Modbus response format Hex
Slave Modbus address 01
(Gauge Modbus address)
Modbus function code 04
Byte count 06
N = (2 x Number of points)

High 07

Data word 0 byte

(corresponds to output DW2) | Low
DO

byte

High
Data word 1 byte 05

(corresponds to output DW3) | Low
DC

byte
Data word 2 E“gh 09

yte

[(N/2) — 1] Low
(corresponds to output DW4) byte c4

The response contains the output parameter values requested in the query; its length is dependent on
the number of output parameters requested.
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ETHERNET COMMUNICATIONS

This Ethernet interface is fitted as standard. It operates independently of the other communications
interfaces and may be accessed at the same time as them.

If an optional industrial bus interface (Ethernet/IP, PROFIBUS or DeviceNET) has been installed in
the gauge, then the Ethernet interface is substituted by the industrial bus interface.

Ethernet interface

The Ethernet interface may be accessed through the following pins:

Connector type: DB25 female (socket)

Functional Pin Designation Description Notes
group
Shield S Shield Shield Connect to cable and plug shields
22 IBUS1 TX+
10 IBUS2 TX-
Ethemet 53 IBUS3 RX+
11 IBUS4 RX-
Ethernet LED indicator
LED status Indication

EIP

©

Continuous green

Online and connected

Ethernet communications

Flashing green

Online but not connected

Continuous red

Critical link failure

Flashing red

Connection timeout
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Ethernet configuration

Configuration via the PCiS_SLmini software:

1 | Click the “Comms” button on the main page:

‘ -] PCIS = =

PC SOFTWARE FOR SL/SLR mini GAUGE

PROTON

---------

Average Speed:

0.00 m/min

Instant Speed:

| 0.00 m/min

Length Trend Graph
N
o T
0.0

Total Length:

0.0 - po i,

verage Speed
a

10:33:13 10:33:38 10:33:55% 10:33:18 10:35:38
Preset Length 1: 0 m Time

Preset Length 2: o m
LASER OFF

] & % % |+

Measurement Interface Circuit Comms Start Logging

RS232 communication failure GAUGE OK

2 | When prompted, enter 65000 for the password and click the “OK” button:

Input

Please input password:
0K
e
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3 | Configure the Ethernet interface as required and click the “Exit” button when complete:

[¥ Communication Setting

Serial Communication
Modbus ID:

CAN ID:

CAN Terminator:
CAN Baud Rate:
RS232 Protocol:
RS232 Baud Rate:

UDP
Interval Time:

0 .0 .0 .0

0
0
OFF -

250 -

PROTON -~
4800 -

PROTON
4800

0 ms

Destination IP Address:

=] ® =]

Industrial Communication Bus

Current Bus Type:

0 Data
0 Config

PROFI ID:
DEV ID:

MODBUS TCP

DEV Baud Rate: 125K -

Endian Mode: Big-Endian ~
IP Address: 0.0.0.0
Subnet Mask: 0.0.0.0
Gateway: 0.0.0.0
DHCP Disable  ~|

IP Address: 0 0 0 0
Subnet Mask: 0 0 0 0
Gateway: 0 0 0 0
MAC 0 0 0 0 0

Port Number: 1111
Label Value Description
Select this option to enable the gauge to automatically acquire its
Enable IP Address, Subnet Mask and Gateway from a DHCP server on
DHCP the network.
Disable Select this option to manually configure the gauge IP Address,
Subnet Mask and Gateway in the fields below:
IP Address [192.168.1.110] E)I::ﬁ;tthe IP address assigned to the gauge in dotted decimal
Subnet Mask | [255.255.255.0] | Enter the subnet mask for the network in dotted decimal format.
Gateway [192.168.1.1] Enter the gateway for the network in dotted decimal format.

* [ ] indicates factory-default values.

Configuration via input parameters:

This interface may be configured by writing to the following input parameters:

Input parameters

DW Bit Comment Unit Range/Remark Default
27 Modbus address 1=1 0~255 1
28 EtherNet protocol (l);gl?jdg:f;gégltowl 0
0O=Disabled
29 DHCP 1=Enabled 0
30 IP address XXX X COABO16E
31 o (192.168.1.110)
32 Subnet mask XXX X FRFF0000
33 o (255.255.255.0)
34 Gateway XXX CO0A80001
35 o (192.168.1.1)
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Input Parameter Write Disable

The gauge may be configured to write-disable specific input parameters when a page of input
parameters is written via the optional DeviceNET, PROFIBUS, PROFINET or EtherNet/IP
communications interface.

Input parameters may be write-disabled for the following purposes:

e To simplify setup: all unused input parameters may be write-disabled to simplify the
composition of the written data page.

e To avoid unintended modification of specific parameters: input parameters which must
NOT be changed via the optional communication interface (e.g. input parameters which
determine the operating mode of the gauge) may be write-disabled.

Input parameter write-disable does NOT apply to the CANbus, RS-232 or Ethernet interfaces.

1 | Click the “Comms” button on the main page:

‘ -] PCIS = =
(T PC SOFTWARE FOR SL/SLR mini GAUGE
FRODUETS —
Average Speed: "
0.00 m/min =
Instant Speed: : E |
i 000 m/min = l
| Length
0.0 m i Enea : : ! h
0.5 : : : 0.5
Total Length: E: 0.0 : - : 00
0.0 m [259 R S SRS S P
N - - |
1.0 } } 1.0
10:38:18 10:33:39 10:38:58 10:38:18 10:35:3%
Preset Length 1: 0 m Time
Preset Length 2: o
LASER OFF
£ & ® 1
Measurement Interface Circuit Comms Start Logging
RS232 communication failure GAUGE OK

2 | When prompted, enter 65000 for the password and click the “OK” button:

Input

Flease input password
OK
o
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3 | Click the “Data Config” button to access the “Data Configuration for Master to Slave” page:

1% Communication Setting [=] =2 (==
Serial Communication Industrial Communication Bus
Modbus ID: 0 Current Bus Type: MODBUS TCP
CAN ID: 0 PROFI ID: 0 Data
— DEV ID: 0 Config
CAN Terminator: OFF - -
DEV Baud Rate: 125K -
CANIEaudIRat - Rh T Endian Mode: [Big-Endian -~
RS232 Protocol: PROTON - IP Address: 0.0.0.0
RS232 Baud Rate: |4800 - Subnet Mask: 0.0.0.0
PROTON Gateway: 0.0.0.0
DHCP Disable -
4800
IP Address: 0 0 0 0
Subnet Mask: 0 0 0 0
BCE Gateway: 0 0 0 0
Interval Time: 0 ms
Destination IP Address: MAC 0 flo jle fio Jlo flo
0o .0 .0 .o
Port Number: 1111

4 | When prompted, enter 65065 for the password and click the “OK” button:

Input

Please input password.

E

FRREE Cancel

0

5 Enable or disable writing of input parameter DW words or bits via the optional DeviceNET,
PROFIBUS, PROFINET or EtherNet/IP communications interfaces:
%] Data Configration for Master to Slave =] =2 ==
DWO0~DWA15 Switch DWO0.0~DW0.15 Switch
DWO: DW8: [Disable ~| DWO.0: [Disable -~ DWO0.8: |Disable -
DWA1: DW9: |Disable -| DWO.1: [Disable ~| DWO.9: |Disable -
DW2: |Disable ~| DW10: [Disable ~| DWO.2: [Disable -] DWO0.10: [Disable -
DW3: [Disable -| DW11: Disable -| DWO.3: [Disable -] DWO0.11: [Disable -
DW4: [Disable -| DWA12: [Disable -| DWO0.4: [Disable ~| DW0.12: Disable |
DW5: [Disable ~| DW13: [Disable ~| DWO.5: [Disable -] DWO0.13: [Disable -
DW6: [Disable ~| DWA14: [Disable ~|  DWO.6: [Disable ~| DW0.14: Disable |
DW7: [Disable -| DW15: [Disable ~| DWO.7: [Disable -] DWO0.15: [Disable -
[ ALLON | | ALLOFF | | ALLON | | ALLOFF |
DW12.0~DW12.15 Switch
DW12.0: Disable -| DW12.4:Disable -| DW12.8: [Disable ~| DW12.12:[Disable -|
DW12.1:[Disable -| DW12.5:Disable ~| DW12.9: [Disable ~| DW12.13:[Disable -|
DW12.2: Disable - DW12.6:Disable -| DWA12.10{Disable ~| DW12.14:[Disable -
DW12.3:|Disable -| DW12.7: Disable -| DW12.11:Disable ~| DW12.15:[Disable -
[ ALon | | ALLOFF |
Exit
Label Description
Enable Select to enable writing of the specific input parameter DW word or bit.
Disable Select to disable writing of the specific input parameter DW word or bit.
ALL ON Click to enable writing of all associated input parameter DW words.
ALL OFF | Click to disable writing of all associated input parameter DW words.
Exit Click to exit this page and return to the “Communication Setting” page.
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UDP Protocol

The gauge may be configured to continuously send data by UDP-protocol (at a user-configured rate)
to a server on the same network.

Configuration via the PCiS_SLmini software:

1 | Click the “Comms” button on the main page:

‘ -] PCIS = =
®
(T PC SOFTWARE FOR SL/SLR mini GAUGE
FROBUETS ‘ =
Average Speed:
0.00 m/min ;I
Instant Speed: 3 E
‘ 0.00 m/min =
‘ Length Trend Graph
‘ 0 0 m 10 0
0.5 0.5
Total Length: Z: k 00
0.0 - PO,
|
BT ER ]
10:38:18 10:38:3% 10:38.58 10:35:18 10:35.38
Preset Length 1: L] Time
Preset Length 2: o
LASER OFF
2 & ® I
Measurement Interface Circuit Comms Start Logging
RS232 communication failure GAUGE OK

2 | When prompted, enter 65000 for the password and click the “OK” button:

Input

Please input password:

HRRRE
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3 | Configure the Ethernet interface as required and click the “Exit” button when complete:

1% Communication Setting [=] =2 (==
Serial Communication Industrial Communication Bus
Modbus ID: 0 Current Bus Type: MODBUS TCP
CAN ID: 0 PROFI ID: 0 Data
S DEV ID: 0 Config
CAN T inator: OFF - —
erminator DEV Baud Rate: |125K -
CANIEaudIRat - Rh T Endian Mode: [Big-Endian -~
RS5232 Protocol: PROTON - IP Address: 0.0.0.0
RS232 Baud Rate: (4800 - Subnet Mask: 0.0.0.0
PROTON Gateway: 0.0.0.0
DHCP Di -
600 isable
IP Address: 0 0 0 0
Subnet Mask: o 0 0 0
BCE Gateway: 0 0 0 0
Interval Time: 0 ms
Destination IP Address: RC o 0o 0o 0 0 0
0o .0 .0 .o
Port Number: 1111
Label Value Description
. 0 Disable UDP data output.
Interval Time — -
1 ~5000 ms | Output UDP data at this interval time.
Destination server IP address to which UDP data is sent (only the final
Destination XXX octet is configurable, the first 3 octets are the same as the gauge IP
IP Address A Address, hence the destination server must be on the same network
as the gauge).
Destination server port to which UDP data is sent (fixed at 1111, not
Port Number 1111 TVerp (
end-user configurable).

Configuration via input parameters:

The UDP data output function may be configured by writing to the following input parameters:

Input parameters

DW Bit Comment Unit Range/Remark Default
30 IP address X.X.X.X COA80001
31 o (192.168.0.1)
UDP data output interval 1~5000
41 time i 1=1ms 0=Disable UDP output 0
48 UDP destination IP Note: the UDP destination port 2
address (last octet only) number is fixed at 1111
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OPTIONAL COMMUNICATIONS INTERFACES

PROFIBUS COMMUNICATIONS

The PROFIBUS interface is an optional extra that must be ordered for installation during
manufacture; it cannot be retrofitted to the gauge.

This communications interface operates independently of the other communications interfaces and
may be used at the same time as them.

PROFIBUS interface

The PROFIBUS interface may be accessed through the following pins:

Connector type: DB25 female (socket)

Functional Pin | Designation Description Notes

group

Shield S Shield Shield Connect to cable and plug shields
22 IBUS1 +5V

PROFISYS [M1g IBUS2 GND

bus 23 IBUS3 A
11 IBUS4 B

PROFIBUS LED indicator

I_BUS @ LED status Indication

Continuous green Online
PROFIBUS communications Continuous red Communication error
Extinguished No communication
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PROFIBUS configuration
The gauge head is configured as a PROFIBUS slave.

Configuration via the PCiS_SLmini software:

1 | Click the “Comms” button on the main page:

‘ -] PCIS - B

PC SOFTWARE FOR SL/SLR mini GAUGE

EROTON
Average Speed:
000 m/min =
Instant Speed: —
| 0.00 m/min =
| 3
| Length
. ’
| 0-0 m 10 1.0
05 05
Total Length: g ‘ : v
0.0 D O | :
- m RST 05 . . 0.5
: |
1.0 -1.0
10:38:19 10:38:39 10:38:59 10:39:19 10:39:39
Preset Length 1: 0 m Time
Preset Length 2: o m
LASER OFF
8 & ® s
Measurement Interface Circuit Comms Start Logging
RS232 communication failure GAUGE OK

2 | When prompted, enter 65000 for the password and click the “OK” button:

Input

Please input password:
0K
e

3 | Configure the PROFIBUS interface as required and click the “Exit” button when complete:

Page 79 of 126

Proton Products SL mini and SLR mini Series Speed and Length Gauges Instruction Manual - issue 1s




-] Communication Setting -

Serial Communication Industrial Communication Bus
Modbus ID: 1 Current Bus Type: MODBUS TCP
CAN ID: 14 PROFI ID: 7 Data
DEV ID: 2 Config
CAN Terminator: ON v
DEV Baud Rate: 125K v
CANBaudlRate: 2 h Endian Mode: | Big-Endian ~
RS232 Protocol:  Modbus - IPAddress: 192, 168.1. 117
RS232 Baud Rate: 9600 v Subnet Mask: 255. 255. 255. 0
Modbus Gateway: 192. 168. 1.1
DHCP Disable v

9600
IP Address: 192 168 |1 117

Subnet Mask: 255 (255 | (255 ||0
UDP

Gateway: 192 168 |1 1
Interval Time: 0 ms
Destination IP Address: LE 248) [140)(80 |11 ||5 |[34
192.168 .1 .2
Port Number: 1111 WIFI Exit
Label Value Description
PROFI ID 0~125 Enter the PROFIBUS ID (address) assigned to the gauge.

Configuration via input parameters:
This interface may be configured by writing to the following input parameters:

Input parameters:

DW Bit Comment Unit Range/Remark Default

20 Profibus address 1=1 0~125 7

ETHERNET / IP oR PROFINET COMMUNICATIONS

The EtherNet / IP or PROFINET interface is an optional extra that must be ordered for
installation during manufacture; it cannot be retrofitted to the gauge.

The Ethernet/IP interface is compatible with PLCs fitted with an Ethernet/IP interface that supports the
CIP (Common Industrial Protocol).

This communications interface operates independently of the other communications interfaces and
may be used at the same time as them.

EtherNet / IP or PROFINET interface

The EtherNet / IP or PROFINET interface may be accessed through the following pins:

Connector type: DB25 female (socket)

Functional Pin | Designation | Description Notes
group
Shield S Shield Shield Connect to cable and plug shields
EthernetIP or |22 IBUS1 X+
10 IBUS2 TX-
PROFINET
Industrial bus |22 IBUS3 RX+
11 IBUS4 RX-
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EtherNet / IP or PROFINET LED indicator

I-BUS ©

LED status

Indication

Continuous green

Online

EtherNet / IP or PROFINET
communications

Continuous red

Communication error

Extinguished

No communication

EtherNet / IP or PROFINET configuration

Configuration via the PCiS_SLmini software:

1 | Click the “Comms” button on the main page:

‘ -] PCIS = B
®
PC SOFTWARE FOR SL/SLR mini GAUGE
Average Speed:
0.00 m/min
Instant Speed:
i 0.00 m/min
i Length Trend Graph
| 0 0 m 10
a5 05
Total Length: E; 0 0o
0.0 m RO 5.
|
10 1.0
10:38:19 10:38:33 10:38:53 10:33:19 0:39:3¢
Preset Length 1: o m Time
Preset Length 2: o m
LASER OFF
E & ® v
Measurement Interface Circuit Comms Start Logging
RS232 communication failure GAUGE OK

2 | When prompted, enter 65000 for the password and click the “OK” button:

Input

Flease input password

KERRE
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3 Configure the EtherNet / IP or PROFINET interface as required and click the “Exit” button when
complete:
-] Communication Setting =
Serial Communication Industrial Communication Bus
Modbus ID: 1 Current Bus Type: MODEBUS TCP
CAN ID: 14 PROFI ID: 7 Data
DEV ID: 2 Config
CAN Terminator: ON v
DEV Baud Rate: 125K v
Sellemoames T h Endian Mode: BigEndian
RS232 Protocol:  |Modbus v IPAddress:  192.168. 1. 117
RS232 Baud Rate: 9600 v Subnet Mask: 255. 255. 255. 0
M Gateway: 192.168.1.1
Modbus
DHCP Disable v
9600
IP Address: 192 168 1 17
Subnet Mask: 255 (255 (255 |0
upe Gateway: 192 168 1 1
Interval Time: 0 ms
Destination IP Address: it 248/ 1149//80 |1 |5 [34
192.168 .1 .|2
Port Number: 1111 WIFI Exit
Label Value* Description
. [Big-Endian] | Select for Big-Endian data format.
Endian Mode Little-Endian | Select for Little-Endian data format.
Select this option to enable the gauge to automatically acquire its
Enable IP Address, Subnet Mask and Gateway from a DHCP server on
DHCP the network.
Disable Select this option to manually configure the gauge IP Address,
Subnet Mask and Gateway in the fields below:
IP Address 192 168.1.110 flil:;(:;;che IP address assigned to the gauge in dotted decimal
Subnet Mask 255.255.0.0 Enter the subnet mask for the network in dotted decimal format.
Gateway 192.168.1.1 Enter the gateway for the network in dotted decimal format.

* [ ] indicates factory-default value.

Configuration via input parameters:

This interface may be configured by writing to the following input parameters:

Input parameters

DW Bit Comment Unit Range/Remark Default
O=Disabled

29 DHCP 1=Enabled 0

30 IP address X XXX reyvesy

31 XX (192.168.1.110)

3 FFFF0000

33 Subnet mask X.X.X.X (255.255.0.0)

34 C0A80001

5 Gateway X XXX (192.168.1.1)
. 1=Little endian

49 Endianess 0=Big endian 0
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DEVICENET COMMUNICATIONS

The DeviceNet interface is an optional extra that must be ordered for installation during
manufacture; it cannot be retrofitted to the gauge.

This communications interface operates independently of the other communications interfaces and
may be used at the same time as them.

DeviceNet interface

The DeviceNet interface may be accessed through the following pins:

ffffffffrl O J) O (L O J) O (L O (L O J) O (L O

Connector type: DB25 female (socket)

Functional Pin | Designation | Description Notes DewceNet
group wire colour
Shield S Shield Shield Connect to cable and plug shields Bare wire
. 22 IBUS1 V+ Red
DeviceN=T 10 IBUS2 V- Black
bus 23 IBUS3 CANH White
11 IBUS4 CANL Blue

DeviceNet LED indicator

. LED status Indication

I'B US @ Continuous green Online

DeviceNet communications Continuous red Communication error
Extinguished No communication
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DeviceNet configuration

Configuration via the PCiS_SLmini software:

1 | Click the “Comms” button on the main page:

‘ -] PCIS = B
®
() PC SOFTWARE FOR SL/SLR mini GAUGE
Average Speed: 82 : z
0.00 m/min 3 ’?g
S Ii
Instant Speed: @5 i!ié §
i
| 000 m/min 3
i Length Trend Graph
| 0 0 m 10 ! 10
05 0.5
Total Length: ‘g ‘ 10
0.0 m 289 s d i e
|
40 -1.0
10:38:19 10:38:39 10:38:59 10:39:19 10:39:39
Preset Length 1: 0 m Time
Preset Length 2: o m
LASER OFF
R & % !
Measurement Interface Circuit Comms Start Logging
RS232 communication failure GAUGE OK

2 | When prompted, enter 65000 for the password and click the “OK” button:

Input

Please input password:

FRxIE
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3 | Configure the DeviceNet interface as required and click the “Exit” button when complete:

=] Communication Setting -
Serial Communication Industrial Communication Bus
Modbus ID: 1 Current Bus Type: MODBUS TCP
CAN ID: 14 PROFI ID: 7 Data
DEV ID: 2 Config
CAN Terminator: ON v
DEV Baud Rate: 125K v
CAN Baud Rate: — Y Endian Mode: Big-Endian v
RS232 Protocol: ~ |Modbus v IP Address:  192.168. 1. 117
RS232 Baud Rate: |9600 v Subnet Mask: 255. 255. 255.0
Modbus Gateway: 192.168. 1.1
DHCP Disable v
9600
IP Address: 192 168 | 1 117
Subnet Mask: (255 255 | 255 |0
— Gateway: 192 168 1 1
Interval Time: 0 ms
Destination IP Address: MAC 248 149/[80 | |1 5 34
192.168 .1 .2
Port Number: 1111 WIFI Exit
Label Value Description
DEV ID 0~125 Enter the DeviceNet ID (address) assigned to the gauge.
125K
DEV Baud Rate 250K Enter the DeviceNet baud rate.
500K

Configuration via input parameters:

This interface may be configured by writing to the following input parameters:

Input parameters:

DW Bit Comment Unit Range/Remark Default
46 DeviceNet address 0~63 7

0=125K
47 DeviceNet baud rate 1=250K

2=500K
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STANDARD ELECTRICAL INTERFACES

LoGIC INPUTS

Logic inputs connection

Two logic inputs are fitted as standard and may be accessed through the following pins:

Connector type: DB25 female (socket)

Functional Pin | Designation Description Notes

group

Shield S | Shield Shield Connect to cable and plug shields

Power 2 Power supply and

supply and 15 | DGND signal ground (0V)

ground 24

Logic 3 | LIN1 Log?c ?nput 1 L(_)w state (Iogi_c 0) voltage < +3V

inputs 4 | LIN2 Logic input 2 High state (logic 1) voltage > +10.5V
5 | LIN3 Logic input 3 Maximum input voltage +30V

Logic inputs electrical specification

e Logic inputs are NOT isolated from earth.

e Inputs are internally pulled up to +15V via 8.2kQ resistors; unconnected inputs default to the high
state.

e Inputs will source a minimum current of 3mA when externally pulled down to the low state.

Specification Minimum | Typical Maximum | Units
Low state (logic 0) input voltage 3 \%
High state (logic 1) input voltage 10.5 \%
Absolute input voltage -30 30 \%
Low state source current 3 mA

Logic inputs can be connected to different types of signal sources as follows:

Signal source Connection method

Mechanical or solid

Connect between logic input and DGND.
state relay contact

Pull-down Connect the pull-down signal to the logic input and ground to DGND.
e Connect an 820Q resistor between the logic input and DGND to pull the
input down to 2.5V.
Pull-up e Connect the pull-up signal source to the logic input and ground to DGND.

e For 24V signals (such as from a PLC), the power dissipation in the 820Q
resistor can be reduced by connecting another 820Q in series between the
pull-up signal source and logic input.
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Pull-down

Pull-up

From PLC 820Q

Active High
Logic Output

Logic inputs configuration

Each individual logic input can be independently configured for both active state polarity and function.

Configuration via the PCiS_SLmini software:

1 | Click the “Interface” button on the main page:

PC SOFTWARE FOR SL/SLR mini GAUGE

‘ (]
PROTON
FROBUETS
Average Speed:
0 .00 m/min
Instant Speed:
i 0 .00 m/min
‘ Length
- 0.0 m
Total Length:
0.0 o
0 ol RST
Preset Length 1: o m
Preset Length 2: o m
Meadsurement Interface

RS5232 communication failure

PCIS

Rverage Speed
o) =] =

0:38:1 10:38:39 10:38:59 10:39:19 10:39:39
Time
LASER OFF
LY ]
Circuit Comms Start Logging
GAUGE OK

2 | When prompted, enter 64000 for the password and click the “OK” button:

Input

Please input password:

FRXIE

Cancel
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3 | Configure the logic input interface as required and click the “Exit” button when complete:

1% Interface =l e =

Logic Input -

[FUEE@E— [ rE— Format: New -
Rate Resolution: Logic Input 1

Pulse 1 2 Mode: |Independent -~ Function: Rev Direction -

Pulse 1 rate: 0 pulse/m Polarity: Active Low -
0.0 Hz Logic Input 2

Pulse 2rate: 0 pulse/m Function: Rev Direction  ~

0.0 Hz Polarity: Active Low -

g Logic Input 3 -

0.0 Hz Function: Rev Direction ¢

Speed Polarity: Active Low -

Reset pulse during reset length:

Speed Response: Average -

Direction

Direction Setting: |Up/Normal -

Laser Switch: ON -

Logic Output
0 LOP1: ‘Gauge oK v|

0 LOP2: |Gauge OK -]

Closure Time: 0 ms

GR Threshold: 0 %

Exit

Label

Value*

Description

Input
DW

Format

New

Select “New” (factory-default setting) to configure the logic
inputs as below.

o

Select “Old” for backward compatibility with Proton Products

12.15

Logic Input 1

Function

Rev
Direction

Activate to reverse the length counting direction.
For SL gauges, when this input is activated (for example by
a direction wheel) the gauge will decrement length.
o See the “Measurement Direction” section for
information on how this logic input affects length
accumulation.

Length Hold

Activate to hold the length measurement by forcing the
speed measurement to zero.

e The lengths read from output parameters DW6-7
and DW12-13 will be held at their values at the
instant of activation.

e The speeds read from output parameters DW2-3
and DW4-5 will be forced to zero.

e The frequency of the pulse outputs is also forced to
zero.

Display Hold

Activate to hold the displayed speed and length
measurements at the instant of activation for ease of
reading.

e The gauge internally continues to measure speed
and length and the display will revert to these live
values when this logic input returns to inactive.

e The lengths read from output parameters DW6-7
and DW12-13 and speeds read from output
parameters DW2-3 and DW4-5 will continue to
update even with “Display Hold” active.

e The pulse outputs are NOT affected by this function
and will continue to correspond to the object speed.

12
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Activate to hold the speed measurement at its value at the
instant of activation.

e The length reading will accumulate at the held
speed (including lengths read from output
parameters DW6-7 and DW12-13).

e The speeds read from output parameters DW2-3
and DW4-5 will be held at their values at the instant
of activation.

e The frequency of the pulse outputs is held at the
corresponding speed value.

e Activate momentarily to reset the length to zero.

Reset e Activate for longer than 5 seconds to also reset the
“Reel Number” to zero.

Activate to increment the “Reel Number” and trigger printing

End of Reel | of the End of Reel report on a Zebra ZM400 printer

attached to the RS-232 port.

Speed Hold

Pulling the logic input low (logic 0) activates the configured

Active Low .
. function.
Polarity - — - - - - 12
. . Pulling the logic input high (logic 1) activates the configured
Active High X
function.
Logic Input 2
Function As per “Logic Input 1” above. 12
Polarity As per “Logic Input 1” above. 12
Logic Input 3
Function As per “Logic Input 1” above. 12
Polarity As per “Logic Input 1” above. 12
Select this for normal length accumulation.
[Up/Normal] | SL mini Object motion increments length.
SLR mini | Standard direction increments length.
Direction Select this for reverse length accumulation.
: Down/Invert | SL mini Object motion decrements the length.
Setting — —
SLR mini | Standard direction decrements length.
- — - . — 12.12
Note: if any of the logic inputs are configured for the “Rev Direction
function, then this “Directing Setting” is overridden by the logic input and
has no effect.
. [ON] Select to switch on the laser diode.
Laser Switch OFF Select to switch off the laser diode. 13
* factory-default values are shown in enclosed in [].
Configuration by input parameters:
This interface may be configured by writing to the following input parameters:
Input parameters
DW | Bit Comment | Unit | Range/Remark | Default
Logic input (old format: compatible with old SL gauge;DW12.15=0)
0 0=Direction
1 Logic input 1 function %;E?:ﬁg]yhh%ﬁj 1
3=Speed hold
Direction setting (available _
2 only when no logic input 2:gouni gp 0
for direction) =--ountdown
12 L . 0=Active low
3 Logic input 1 polarity 1=Active high
4~7 | Not used
8 L . 0O=Reset input
) Logic input 2 function 1=Length hold 0
. . 0=Active low
10 Logic input 2 polarity 1=Active high 0
11 L . 0=Direction
1 Logic input 3 function 1=Length hold 1
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DW Bit Comment Unit Range/Remark Default
2=Display hold
13 3=Speed hold
4=Reset
. . 0=Active low
14 Logic input 3 polarity 1=Active high 0
15 Must be 0 0=0Id format logic inputs 0
Logic input(new format;DW12.15=1)
0 O=direction (count down)
1 1=Length hold
. . 2=Display hold
, Logic input 1 function 3=Speed hold 0
4=Reset
5=End of Reel
o . 0=Active low
Logic input 1 polarity 1=Active high 0
4 O=direction (count down)
5 1=Length hold
. . 2=Display hold
. Logic input 2 function 3=Speed hold 1
4=Reset
5=End of Reel
12 o . 0=Active low
7 Logic input 2 polarity 1=Active high 0
8 O=direction (count down)
9 1=Length hold
o . 2=Display hold
1 Logic input 3 function 3=Speed hold 4
4=Reset
5=End of Reel
o . 0=Active low
11 Logic input 3 polarity 1=Active high 0
Direction setting (available _
12 only when no logic input 0:00unt up 0
P 1=Count down
for direction)
13~
14 Not used
15 Must be 1 1=New format logic inputs
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LoaGic OUTPUTS

Logic outputs connection

Two outputs are fitted as standard and may be accessed through the following pins:

Connector type: DB25 female (socket)

Functional Pin | Designation Description Notes
group
Shield S | Shield Shield Connect to cable and plug shields
Power 2 Power supply and Floating (inactive) or pull-down to
supplyand | 15 | DGND signal ground (0V) DGND (active)
ground 24
State Output
6 | LOP1 Logic output 1 Inactive Floating
Logic Active Pulled down to DGND
outputs State Output
7 | LOP2 Logic output 2 Inactive Floating
Active Pulled down to DGND

Logic outputs electrical specifications

e The logic outputs must NOT be used to directly drive high-current or inductive loads.
e |tis recommended that the logic outputs are used to drive opto-isolated solid-state relays.

Specification Minimum | Typical | Maximum Units
Logic output to DGND voltage +25 VDC
Current 0.1 A

1206101 6WE

Q300
KRLLO24

DGND

1206LOL6WR
Q01

DGHND
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Logic outputs configuration

Each individual logic output can be independently configured to pull-down to DGND upon any one of

the following conditions:

Configuration via the PCiS_SLmini software:

1 | Click the “Interface” button on the main page:

‘ ] PCIS - B
PC SOFTWARE FOR SL/SLR mini GAUGE
Average Speed: " : =
0.00 m/min 3 ] g
Instant Speed: @5 i;gz ;
(1]
| 0.00 m/min 5
= 0 8
i Length Trend Graph
| 0 0 m 1.0 10
0.5 0.5
Total Length: % ‘ : 00
0.0 m 259 2 os o5
G |
ET] H H H 1.0
10:38:1 10:38:39 10:38:59 10:38: 0:38. 3
Preset Length 1: o m Time
Preset Length 2: o m
LASER OFF
g & ® & I
Measurement Interface Circuit Comms Start Logging
R$S232 communication failure GAUGE OK

2 | When prompted, enter 64000 for the password and click the “OK” button:

Input

Please input password:

FRxIE

Page 92 of 126

Proton Products SL mini and SLR mini Series Speed and Length Gauges Instruction Manual - issue 1s




3 | Configure the logic output interface as required and click the “Exit” button when complete:

14 Interface =] =2 ==
Pulse Output Loglc Input FT——
Rate Resolution:|1 = Lf:;ir:rll:;:un New hd
Pulse 1 2 Mode: |Independent - Function: [Rev Direction -
Pulse 1 rate: 0 pulse/m Polarity: (Active Low -
0.0 Hz Logic Input 2
Pulse 2rate: 0 pulse/m Function: Rev Direction  ~
0.0 Hz Polarity: Active Low -
g Logic Input 3
0.0 Hz Function: Rev Direction -
Speed Polarity: Active Low -
Reset pulse during reset length: Diecton ) S —
— - Direction Setting: |Up/Normal ~
Laser Switch: ON -
Speed
Logic Output
0 LOP1: ‘Gauge oK v|
0 LOP2: |Gauge OK -]
0
Closure Time: 0 ms
Speed Response: |Average  ~ GR Threshold: 0 o
Exit
I Input
*
Label Value Description DW
Select the condition to pull-down the logic output:
Gauge OK There are no errors in the operation of the gauge.
Gauge
Measuring The gauge is measuring speed.
Speed
Iﬂ%rdn;al The measured length exceeds “Preset Length 1.
Preset Length 1 The measured length equals the “Batch Length”
/ Batch Length | Batch . . ;
(the logic output is pulled down momentarily for
mode g . o, ;
LOP1 the duration of the “Closure Time” setting below).
Normal “ »
Preset Length 2 | mode The measured length exceeds “Preset Length 2”. 16
/ Batch Number | Batch The number of measured batch lengths is equal
mode to or greater than the “Batch Number”.
. The “Good Readings” percentage exceeds the “GR
Good Reading Threshold” set below.
Object Detected | An object has been detected by the gauge.
The gauge temperature has exceeded its safe operating limit
Gauge Too Hot | of 45°C (this output may be used to activate external cooling
systems).
LOP2 As per LOP1 As per LOP1
Closure 10 ~ [500] ~ Set the minimum pull-down time (in milliseconds) for any 4
Time 5000 ms logic outputs configured for the “Batch Length” function.
GR Set the threshold above which the “Good Readings”
Threshold 0 ~[60] ~ 100 % | percentage will trigger pull-down of any logic output 18

configured to the “Good Reading” condition.

* factory-default values are shown in enclosed in [ ].
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Configuration by input parameters:
This interface may be configured by writing to the following input parameters:

Input parameters

DW Bit Comment Unit Range/Remark Default
4 Batch mode LOP closure time 1=10ms | 1~500 (10ms~5s) 50
Logic output function
0~3 LOP1 function 0=Gauge OK 0
4~7 LOP2 function 1=Gauge measuring speed 2
16 2=Preset length 1 / Batch length

3=Preset length 2 / Batch number
8~15 | Not used 4=Good reading 3
5=0bject detected
6=Gauge too hot

18 Good Reading threshold 1=1% 60%
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PuLse OUTPUTS

Pulse outputs connection

Four pulse outputs are fitted as standard and may be accessed through the following pins:

Connector type: DB25 female (socket)

Functional Pin | Designation Description Notes
group
If no external power supply is
1 | POUT +v Pulse output external connected, th_en the pulse outputs
power supply default to the internal +5V supply.
Pulse Maximum voltage: +24V
outputs 18 | P1A Pulse output 1 RS-422 compliant differential pair pulse
19 | /P1A Inverted pulse output 1 | output 1.
20 | P2A Pulse output 2 RS-422 compliant differential pair pulse
21 | /P2A Inverted pulse output 2 | output 2.
For 24V pulse outputs, connect this pin
Power 25 | r2av Power supply to POUT +V.
supply and 2 | DGND Power supply and
ground 15 | DGND signal ground ;Br:gl;gc;'&eference for P1A, IP1A, P2A
24 | DGND reference '
Shield S | Shield Shield Connect to cable and plug shields

RS-422 compliant differential pair (normal and inverse) outputs are provided for pulse outputs
“Pulse output 1(P1A, /P1A)” and “Pulse output 2 (P2A, /P2A)”; each pulse output can thus be
connected to both single-ended and differential interfaces.

“Pulse output 1(P1A, /P1A)” and “Pulse output 2 (P2A, /P2A)” default to a 0 to +5V signal
range; if a higher output voltage is required, then an external voltage source up to +24VDC
may be connected across POUT +V and DGND to define the required voltage.

“Pulse output 1” and “Pulse output 2” may be user-configured for either independent or
guadrature operation.

In independent mode, “Pulse output 1” and “Pulse output 2” run independently and may be
configured with different pulse rates:
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|
0° 180°: 360°
R
: | | | |
B
Pl1AorP2A € | |
| |
' | I
| : | : |
|—|— |
| |
IP1A or /P2A | |
| |
| T
| |
| |

e |In quadrature mode, “Pulse output 1” and “Pulse output 2” run at the same pulse rate (set as
the “Pulse 1 rate”) with a 90° phase shift between the two outputs:

90° 270°

0° | 180°, 360°

B

o |

L } _
P1A {: | |

by |

Lo : |

: [ |
IV ST

: | ! |

| : : : |

:_I Lo !

| | |
P2A {' I I

| | |

| t |

T T

| T |

| | |
/P2A {I | |

[ |

R

| 90° | 270°,

0° 180° 360°

Pulse outputs electrical specifications

Specification Minimum | Typical | Maximum Units
Pulse output external power supply (POUT +V) +5 +25 VDC
Pulse output frequency 2* MHz

* reduced with increasing cable length in accordance with RS-422 standards.
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Configuration via the PCiS_SLmini software:

1 | Click the “Interface” button on the main page:

‘ -] PCIS = =
®
(T PC SOFTWARE FOR SL/SLR mini GAUGE
Average Speed: "' = = S
0.00 m/min 5 i !
Instant Speed: @5 !§i. =
L] |
| 0.00 m/min
| r—
| Length Trend Graph
‘ 0 0 m s i i ‘ . 10
5 0.5
Total Length: E:: ! 0o
0_0 m 289 345 ©50000000000000055505550000000090660055505550000% 0000 006005550555 0000000000000 od RUKY
|
-1.0 -1.0
10:38:19 10:38:39 10:38:59 10:39:19 10:39:39
Preset Length 1: 0 m Time
Preset Length 2: o m
LASER OFF
8 & % i
Meadsurement Interface Circuit Comms Start Logging
RS232 communication failure GAUGE OK

2 | When prompted, enter 64000 for the password and click the “OK” button:

Input

Please input password:
0K
e
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3 | Configure the pulse output interface as required and click the “Exit” button when complete:

1% Interface =l e =
Logic Input
[FUEE@E— I — Format: New -
Rate Resolution: Logic Input 1
Pulse 1 2 Mode: |Independent -~ Function: Rev Direction -
Pulse 1 rate: 0 pulse/m Polarity: Active Low -
0.0 Hz Logic Input 2
Pulse 2 rate: 0 pulse/m Function: Rev Direction  ~
0.0 Hz Polarity: Active Low -
g Logic Input 3 -
0.0 Hz Function: Rev Direction -
Speed Polarity: Active Low -
Reset pulse during reset length: Direction -
Direction Setting: |Up/Normal -
OFF -
Laser Switch: ON -
Speed
Logic Output
0 LOP1: ‘Gauge oK v|
0 LOP2: |Gauge OK -]
0
Closure Time: 0 ms
Speed Response: |Average  ~ GR Threshold: 0 o
Exit

Label Value* Description
1000
100
Pulse 10 Set the required pulse o.utput resolution i.n pulses/ unit, where the unit
Resolution [1] is the “Measurement unit” (metres, feet, inch or yards) set on the
0.1 “Measurement” page.
0.01
0.001
[Independent] Select “Independent" mode t_o configure “Pulse output 1” and “Pulse
Pulse 1 2 output 2” with separate and independent pulse rates.
Mode Select “Quadrature” mode to couple together “Pulse output 1” and
Quadrature “Pulse output 2” as a quadrature pair, with pulse rate set under “Pulse
1 rate”.
Set the required pulse rate for “Pulse output 1” in pulses/unit, where
the unit is the “Measurement unit” (metres, feet, inch or yards) set on
the “Measurement” page.
Pulse 1 1~ Note: If the “Pulse Resolution” setting above i; not suitable_for the
rate [1000] pulse rate entered here, then the pulse rate will be automatically
~ 65535 rounded up or down.

When “Pulse 1 2 Mode” is set to “Quadrature”, this parameter sets the
rate for the quadrature pulse output across both “Pulse output 1” and
“Pulse output 2”.
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Set the required pulse rate for “Pulse output 2” in pulses/ unit, where
the unit is the “Measurement unit” (metres, feet, inch or yards) set on
the “Measurement” page.
Pulse 2 1~ _ ) T . .
1000 Note: If the “Pulse Resolution” setting above is not suitable for the
rate
~ 65535 pulse rate entered here, then the pulse rate will be automatically
rounded up or down.
This field is disabled when “Pulse 1 2 Mode” is set to “Quadrature”.
Reset [OFF] Select for pulse outputs to continue following the measured speed
pulse during a length reset.
during
Irese:\ ON Select to reset pulse outputs when the length is reset.
engt

* factory-default values are shown in enclosed in [].

Configuration by input parameters:

This interface may be configured by writing to the following input parameters:

DW Bit Comment | Unit | Range/Remark Default
System Function
0 0=Normal
9 Pulse output 1 mode 1=Quadrature 0
7 Pulse output 1 rate 1=1/10DW17pulse/m{ft{yds} | 1~65535 1000
8 Pulse output 2 rate 1=1/10DW17pulse/m{ft{yds} | 1~65535 1000
3=1000
2=100
1=10
i it K :
-1=0.1
-2=0.01
-3=0.001
19 Pulse reset during reset 0=0ff 0
length 1=0On
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Circuit Information and Gauge Performance Indicators

The “Circuit” page of the PCiS_SLmini displays various performance indicators and gauge circuit
parameters.

1 | Click the “Circuit” button on the main page:

‘ -] PCIS = =
®
(T PC SOFTWARE FOR SL/SLR mini GAUGE
Average Speed: ]
0.00 m/min
Instant Speed:
0.00 m/min -
| Length Trend Graph
‘ 0 0 m 10 10
5 05
Total Length: g ‘ 0.0
0.0 n RO | :
|
-1.0 1.0
10:38:19 10:38:3% 10:38:58 10:35:15 10:39:39
Preset Length 1: 0 m Time
Preset Length 2: 0 m
LASER OFF
2 & ® Y
Measurement Interface Circuit Comms Start Logging
RS232 communication failure GAUGE OK
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The “Circuit” page displays parameters which may be useful during gauge alignment or for
Proton Products authorized service personnel; when contacting Proton Products for technical

2 assistance, please have the information displayed on the “Circuit” page available for our service
personnel to better diagnose any problems.
¥ Circuit EI EL @
Laser Temperature: 0.0 °C Good Reading
Heating State: 00% ————
Bragg Temperature: 0.0 °C
Heating State: 00%
APD Temperature: 0.0 °C
SNR: 0
FFT Amplitude: 0
DC Level: 00% O mV
APD Bias Voltage: 0.0 \")
Signal Amplitude: 00%
Filter Band: 1
Frequency: 0 KHz
Label Description Min Typ | Max | Units
The gauge attempts to sample the speed of the
object several thousand times per second; the
“Good Reading” rate represents the proportion of
samples that have yielded a valid speed reading.
Higher “Good Reading” rates result in better length
accuracy, especially over shorter object lengths.
If the surface of the object is irregular then different
areas may yield different “Good Reading” rates. 14
Good
Reading For smooth surfaces a “Good Reading” rate above
50% will produce speed and length readings of
reliably high accuracy.
In short-length measurement applications (such as
inkjet-marking or cutting, with lengths in the range
of a few metres), a “Good Reading” rate of above
80% is recommended to maintain good length
accuracy.
Long length (> 5 m) accuracy 50 70 100 %
Short length (0 ~ 5 m) accuracy 80 90 100 %
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This parameter is highly-dependent on object
material, object distance to the centre of the depth-
of-field and object speed.

For example, a metal or matt-plastic surface moving

SNR at 100 m/minute may return a SNR > 1000, but the 200 500 -

SNR for a translucent plastic object may be much

lower.

The signal-to-noise ratio must exceed 80 for a

consistent and reliable speed reading.

The DC level depends on the amount of light

received from the object and must be between 10%

and 90% for correct operation; it is held at around

30% by an automatic gain controller (AGC).

The AGC may be saturated by highly reflective (e.g.

flat, metallic) surfaces resulting in the DC level
DC Level exceeding 100%; in this case tilt the gauge (pitch, 10 30 90 %
(%) angle y # 0) to reduce the received light and bring

the DC level below 90%.

Very narrow or low-reflectivity objects might not

reflect sufficient light for the DC level to reach 10%;

maximise the signal by locating the object as close

to the stand-off distance (i.e. centre of the depth-of-

field).

Highly-reflective, uneven or fast-moving objects

may result in saturation and clipping of the received

oscillating light signal.

Signal amplitudes below 80% will not incur

saturation, whilst an Automatic Gain Controller
Signal (AGC) will accommodate signal amplitude between 80 %
Amplitude 80 and 99%. Signal amplitudes above 99% will still

yield measurements but at a substantially degraded

Good Reading rate.

Maintain the signal amplitude at below 80% by

tilting the gauge (pitch, angle y # 0) to reduce the

received light.
Laser °C
Temperature
Heating
State %
Bragg °oc
Temperature
Heating
State %
APD For use by Proton Products authorized service oC
Temperature | personnel only.
FFT -
Amplitude
DC Level mV
(mV)
APD Bias \Y
Voltage
Filter Band -
Frequency kHz
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DATA LOGGING

The data logging function logs measurement data at regular time intervals to a .csv (comma
separated values) text file which may be opened using MS Excel and other spreadsheet software.

1 | Click the “Start Logging” button on the main page:

‘ H PCIS - o
PC SOFTWARE FOR SL/SLR mini GAUGE
Average Speed:
0.00 m/min
Instant Speed:
0.00 m/min
| Length Trend Graph
‘ 0 0 m 10 . 10
5 05
Total Length: g - 0.0
0.0 m 259 : 5 05
1.0 1.0 I
PR, o m 10:38:18 10:38:38 10:38:58 . 10:38:19 10:35:3%
Preset Length 0 m
LASER OFF
g & ® ]
Medsurement Interface Circuit Comms Start Logging
RS232 communication failure GAUGE OK
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2 Select the required parameters to log to file, the logging time interval, file name and start/stop
logging:
[¥] Legging Settings =2 N=h ===
Logging Setting
Parameters: Selected:
Batch Number - Average Speed
Total Length ::> Instant Speed
Good Reading(%) Length
FFT Amplitude Add
Signal Frequency(Khz)
Laser Temperature(C)
APD Temperature(C) <::|
SNR
Signal Amplitude(%) - \—/Re"w"e
Record Interval: 1000 ms
Save
Path: C:\ProgramData\PROTON PRODUCTS\PCIS_SL .
Name: Log _Time
Open \—/
Label Description
This displays the parameters that are available for logging; click to highlight a
Parameters parameter in this list and then click the “Add” button to move the highlighted
parameter to the “Selected” list.
This displays the parameters selected for logging; click to highlight a parameter in
Selected this list and then click the “Remove” button to move the highlighted parameter back
to the “Parameter” list.
Add Click this button to move a highlighted parameter from the “Parameters” list to the
“Selected” list.
Remove Click this button to move a highlighted parameter from the “Selected” list to the

“Parameters” list.

Record Interval

Enter the interval time (in milliseconds) at which data is written to the log file.

Path Click the “...” button to edit the path to the log file.
Name Click to edit the name of the log file.
Time Ticked Append the start time to the name of the log file.
- Unticked | Do not append the start time to the name of the log file.
Start Click to commence data logging.
Stop Click to stop data logging.
Exit Click to close this dialog box and return the main page.
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CONNECTOR PIN OUTS

Connector type: DB25 female (socket)

Functional : . . o
group Pin | Designation Description Notes
Logic 3 | LINi Logic input 1 Low < +3V: High > +10.5V: Max £30V
inputs 4 | LIN2 Logic input 2 User configurable function
P 5 | LIN3 Logic input 3 9 ]
Logic 6 | LOP1 Logic output 1 Floating or pull-down; user configurable
outputs 7 | LOP2 Logic output 2 function.
CANDUS 8 | CANH CANbus high For connection to Proton Products
9 | CANL CANbus low accessories.
12 | SHUT ST Shutter status iF;uglsgndown to DGND when the shutter
Laser 13 | /SHUT EN Shutter control Pull down to DGND to open the laser
safety - shutter.
14 | ILSR_EN Laser enable (I;’itél(ljgown to DGND to enable the laser
16 | RXD RS-232 receive
RS-232 17 | TXD RS-232 transmit
If no external power supply is
1 | POUT +V Pg\l;:roSLlljtpult external connected, then the pulse outputs
Pul P PPl default to the internal +5V supply.
otjjtsﬁts 18 | P1A Pulse output 1 RS-422 compliant differential pair
P 19 | /P1A Inverted pulse output 1 | outputs. Pulse outputs 1 and 2 may be
20 | P2A Pulse output 2 user-configured for independent or
21 | /IP2A Inverted pulse output 2 | quadrature operation.
Operating voltage: 15 to 28VDC
25 | +24V Power supply Power consumption: 15W
2 | DGND Power supply and
15 | DGND signal ground
24 | DGND reference
Shield S | Shield Shield Connect to cable and plug shields
. Industrial bus option
Functional Pin | Designation Ethernet
group EtherNet/IP PROFIBUS DeviceNET
22 | IBUS1 TX+ +5V V+
Industrial 10 | IBUS2 TX- GND V-
bus 23 | IBUS3 RX+ A CANH
11 | IBUS4 RX- B CANL
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OPTIONAL PSU-BOB MINI

The Proton Products PSU-BOB mini (Power Supply Unit-Break Out Box-mini) is an optional
accessory for the SL mini / SLR mini series of laser speed and length gauges which provides the
following functions:

e Universal AC to DC power supply

e DB9 connectors for CANbus, RS-232 and optional PROFIBUS / DeviceNET communications
interfaces

e RJ45 socket for Ethernet MODBUS or optional Ethernet/IP communications interface
e Laser enable key switch
e Screw terminals for logic inputs, logic outputs, pulse outputs and laser safety connections

The SL mini / SLR mini gauge may be connected to the PSU-BOB mini using one of the following
optional DB25-to-DB25 cables:

Length/m Part name Proton part no
3 SLMKII-BOB-003 00043MC021
5 SLMKII-BOB-005 00041CT005
10 SLMKII-BOB-010 00041CT010
20 SLMKII-BOB-020 00041CT020
30 SLMKII-BOB-030 00041CT030

CAN

Connector type: DB9 male (plug)

Pin | Designation | Comment
2 CANL
3 GND Ground reference (isolated from earth / shield).
5 Shield Ensure that the cable shield is connected to this via the plug shield connection.
7 CANH
9 +24V +24VDC power input (the gauge may be powered via this pin).
S Shield Ensure that the cable shield is connected to the plug shield connection.
RS232
Connector type: DB9 female (socket)
Pin | Designation | Comment PC DB9 s_er|al
port pin
2 TXD1 2
3 RXD1 3
5 GND R Ground reference is not isolated from earth. 5
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Pin | Designation | Comment PC DB9 genal
port pin
7 CTS1 Not used
8 RTS1 Not used
S Shield Ensure that thg cable shield is connected to this via the plug Shield
shield connection.

The above table also shows the configuration of a cable for connection to a personal computer (PC)
type DB9 serial port.

I-BUS
Connector type: DB9 female (socket)
PROFIBUS
Pin | Function Comments
3 |B
5 | GND
6 | +5V
8 |A
S | Shield Ensure that the cable shield is connected to this via the plug shield connection.
DeviceNet
Pin | Function Wire colour | Comment
3 | CANL Blue
5 | V- Black
6 | V+ Red
8 | CANH White
S | Shield Ensure that the cable shield is connected to this via the plug
shield connection.
Ethernet / EtherNet/IP / PROFINET
Pin | Function Comments
1 LAN TX-
2 LAN TX+
7 LAN RX-
9 LAN RX+
S Shield Ensure that the cable shield is connected to this via the plug shield connection.

Note: for Ethernet, EtherNet/IP and PROFINET communications interfaces, the i-BUS DB9 socket
and RJ45 socket are wired in parallel; either one or the other connector may be used depending on
the available cable plug type.

RJ45 SOCKET

Connector type: RJ45 8P8C female (socket)

Ethernet / EtherNet/IP / PROFINET

in | Function Comments

LAN TX+

LAN TX-

LAN RX+

LAN RX-

nlolw|N|k|o

Shield Ensure that the cable shield is connected to this via the plug shield connection.

Note: for Ethernet, EtherNet/IP and PROFINET communications interfaces, the i-BUS DB9 socket
and RJ45 socket are wired in parallel; either one or the other connector may be used depending on
the available cable plug type.
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SCREW TERMINALS

13|SAUTEN
KEY SW|26
Q Ol [12]sHuT ST
£24V|25]| O Ol [7Ttorz
beNDi24} | Ol 5[l Fe Lo
P2A| 21
oA 120 8 Ol 5 ]LN3
el O Ol 1 4|LN2
O|l 13 LN
P1A[18]| O Ol [ZToeno
peNo[i5]| O ETE
4| O
Connector type: Screw terminals
Functional Scr_ew Designation Description Notes
group terminal*
Lodic 3 LIN1 Logic input 1 Low < +3V; High > +10.5V; Max
in guts 4 LIN2 Logic input 2 +30V
P 5 LIN3 Logic input 3 User configurable function.
Logic 6 LOP1 Logic output 1 Floating or pull-down; user
outputs 7 LOP2 Logic output 2 configurable function.
CANDUS 8 CANH CANbus high For connection to Proton
9 CAN L CANbDus low Products accessories.
12 SHUT_ST | Shutter status E#Stetgrc?gv(‘)’getg DGND when the
Laser 13 JSHUT_EN Shutter control Pull down to DGND to open the
safety laser shutter.
14 /LSR_EN Laser enable IPaL;Iérdgiv(\)/geto DGND to enable the
16 RXD RS-232 receive
RS-232 17 TXD RS-232 transmit
If no external power supply is
1 POUT +V Pulse output external connected, then the pulse
power supply outputs default to the internal
Pulse +5V supply.
outouts 18 P1A Pulse output 1 RS-422 compliant differential pair
P 19 /P1A Inverted pulse output 1 | outputs. Pulse outputs 1 and 2
20 P2A Pulse output 2 may be user-configured for
21 IP2A Inverted pulse output 2 gﬁ;{;ﬁgﬂent or quadrature
Operating voltage: 15 to 28VDC
25 24V Power supply Power consumption: 15W
2 DGND Power supply and
15 DGND signal ground
24 DGND reference
Shield s | shield Shield connect to cable and plug
This terminal is connected via
Laser enable kev- the key-switch to DGND. A
Key-switch 26 KEY SW switch Y removable jumper connects this
terminal to the /LSR_EN (14)
terminal.

* screw terminal numbering corresponds to the pin numbering for the DB25 INTERFACE connector

on the gauge.
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KEY SWITCH
The key switch is provided for compliance with laser safety regulations.

e When the key switch is in the open-circuited (“O”) the laser diode in the gauge is DISABLED
for laser emission.

¢ When the key switch is in the short-circuited (“I”) the laser diode in the gauge is ENABLED for
laser emission.

e After the key switch is set to the enabled (“1”) position, a warm up period is required to for the
laser diode to stabilise before measurements may be taken. The key-switch is intended for
intermittent use such as locking out the laser at the end-of-shift or during line maintenance.

¢ A removable shorting-link connects the LSR_EN pin via the key-switch to DGND; removal of
this shorting link disables the key-switch and permits an external, user-supplied interlock
switch to be wired in place of the key-switch.
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INPUT PARAMETERS

1 DW word = 2 bytes 2013.08.26
DW Bit Comment | Unit | Range/Remark Default
0 System Function
0=Normal mode
0 Measurement mode 1=Batch mode 0
0=Reset length to zero
1 Length reset 1=Accumulate length 1
Batch length reset _
2 (available in batch mode 0_—Reset length to zero 1
1=Accumulate length
only)
3 O=metres
. 1=feet
4 Measurement unit 2=yards 0
3=other unit(set on PCIS)
5 Speed signal output O=Averaged 1
response 1=Instantaneous
0=Speed
6 Pulse output 3 mode 1=Length 0
0=Speed
7 Analogue output source 1=Good Readings 0
O=Length 0.1/ speed 0.01
8 Ir_eesnogmi(/)ﬁpeed 1=Length 0.0001 / Speed 1
0.001
0=Normal
9 Pulse output 1 mode 1=Quadrature 0
10 Automatic save length O=Invalid 0
function 1=Valid
. ) . 0=0ff
11 Object detection switch 1=0n 0
12 Auto reset when object 0=0ff 0
detected 1=0On
0=Normal
13 Reset reel number 1=Reset reel number to 0
zero
14~15 | Not used 0
Preset 1 and 2 decimal
point position -3-3 0
Averaging time 1=5ms 1~1000 (5~5000ms) 200
E‘rf’]espeed signal hold 1=1ms 1~5000 (1ms~5s) 100
4 Batch mode LOP 1=10ms 1~500 (10ms~5s) 50
closure time
Preset length 1 or _ . .
5 Preset batch length 1=1/10DW1m{ftKyds{inch}} 0~65535 1000
Preset length 2 or 1=1/10DW1m{ft{yds}Hinch} _
6 Preset batch number 1=1(batch number) 0~65535 2000
7 Pulse output 1 rate 1=1/10DW17pulse/m{ft{yds} | 1~65535 1000
8 Pulse output 2 rate 1=1/10DW17pulse/m{ft{yds} | 1~65535 1000
9 Pulse output 3 rate 1=1/10DW17pulse/m{ft{yds} | 1~65535 1000
10 ?é‘;'ec’gue output full 1=1m/min{ft/min} 100~9999 3000
11 Minimum speed limit 1=0.1m/min{ft/min} 0~65535 (0~6553.5) 0
Logic input (old format: compatible with old SL gauge; DW12.15=0)
0 0=Direction
. . 1=Length hold
1 Logic input 1 function 2=Display hold 1
3=Speed hold
Direction setting _
2 (available only when no O:C0unt up 0
e P 1=Count down
logic input for direction)
- . 0=Active low
12 3 Logic input 1 polarity 1=Active high 0
4~7 Not used
8 L . 0O=Reset input
) Logic input 2 function 1=Length hold
- . 0=Active low
10 Logic input 2 polarity 1=Active high 0
11 0=Direction
12 Logic input 3 function 1=Length hold 1
13 2=Display hold
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DW Bit Comment Unit Range/Remark Default
3=Speed hold
4=Reset
o . 0=Active low
14 Logic input 3 polarity 1=Active high
15 Must be 0 0=0Id format logic inputs 0
Logic input(new format;DW12.15=1)
0 0=Direction (count down)
1 1=Length hold
2=Display hold
Logic input 1 function 3=Speed hold 0
2 4=Reset total length
5= End of Reel / Reset batch
length
o . 0=Active low
Logic input 1 polarity 1=Active high 0
4 0=Direction (count down)
5 1=Length hold
2=Display hold
Logic input 2 function 3=Speed hold 1
6 4= Reset total length
5=End of Reel / Reset batch
12 length
- . 0=Active low
7 Logic input 2 polarity 1=Active high 0
8 0=Direction (count down)
9 1=Length hold
2=Display hold
Logic input 3 function 3=Speed hold 4
10 4= Reset total length
5= End of Reel / Reset batch
length
- . 0=Active low
11 Logic input 3 polarity 1=Active high 0
Dire(_:tion setting 0=Count u
12 (avgﬂ_able only v\‘/hen‘ no 1=Count dgwn 0
logic input for direction)
13~14 | Not used
15 Must be 1 1=New format logic inputs
) O=Laser on
13 Laser switch 1=Laser off 0
14 Length offset 1=0.1m{ft{yds¥inch} -3000.0~3000.0m{ft{yds} 0
15 E‘;‘;&"“tp“t 3 preset 1=0.001m{ft}{yds} 1000
Logic output function
0~3 LOP1 function 0=Gauge OK 0
4~7 LOP2 function 1=Gauge measuring speed 2
2=Preset length 1 / Batch length
3=Preset length 2 / Batch
number
4=Good reading
8~11 LOP3 function 5=0bject detected 3
6=Gauge too hot
16 13=User 1
14=User 2
15=User 3
0=0OPEN
13 User /P 1 1=CLOSE
0=0OPEN
14 User I/P 2 1=CLOSE
0=0OPEN
15 User I/P 3 1=CLOSE
3=1000
2=100
1=10
1 useoupe | 1oy :
-1=0.1
-2=0.01
-3=0.001
18 Good Reading threshold | 1=1% 60%
19 Pulse reset during reset 0=0ff 0
length 1=0On
20 Profibus address 1=1 0~125 7
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DW Bit Comment Unit Range/Remark Default
21 CAN address 1=1 0~255 14
0=250
1=500
22 CAN baud rate 5-1000 2
other=500
0=4800
1=9600
23 RS232 baud rate 2=19200 1
3=38400
4=115200
0=Proton protocol
24 RS232 mode 1=Modbus protocol 1
2=7ZM400 Printer
0=Proton protocol
1=Modbus protocol
25 RS422/RS485 mode -5 Spee% protocol 1
3=SSI length protocol
0=4800
1=9600
2=19200
3=38400
26 RS422/RS485 baud rate 4=115200 1
5=250K
6=500K
7=1M
27 Modbus address 1=1 0~255
28 EtherNet protocol g);ll\zlllcl)adgtlostgcrgltocol 0
0=Disabled
29 DHCP 1=Enabled 0
30 IP address X XXX COABO16E
31 T (192.168.1.110)
32 Subnet mask X.X.X.X FFFF0000
33 o (255.255.0.0)
34 Gateway XXX C0A80001
35 o (192.168.1.1)
36 CAN terminator 1=1 OZOﬁ 0
1=0On
37
Speed compensation _
38 coefficient 1=0.0001 10000
39 Acceleration limit 1=1m{ft{yd}/min/s 1~9999 9999
20 Reset parameters to 63000=factory default
factory defaults other=invalid
UDP data output interval _ 1~5000
a1 time 1=1ms 0=Disable UDP output 0
42 Analogue O/P gain 1=0.0001 9999
43 Analogue O/P zero 1=0.0001 0
. . 0=Normal
a4 Speed simulation 1=Simulation 0
45 Simulation speed 1=0.1m{ft}{yds}/min 0~6553.5 100
46 DeviceNet address 0~63 7
0=125K
a7 DeviceNet baud rate 1=250K
2=500K
48 UDP destination IP Note: the UDP destination port 2
address (last octet only) number is fixed at 1111
49 Endianess 1=Little endian 0

0=Big endian
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OUTPUT PARAMETERS

1 DW word = 2 bytes 2013.08.26
DW Bit Comments Units Range/Remark
0=Normal
0 Mode 1=Batch
O=Length 0.1/ speed 0.01
1 Length / speed resolution 1=Length 0.0001 / speed
0.001
2 Not used
3 Measured length >= Presetl 1=>Preset
4 Measured length >= Preset2 1=>Preset
5 Length reset 0=Reset
6 0=Metres
. 1=Feet
7 Measurement unit 2=vards
3=other unit (set on PCIS)
0 -

Speed signal output response 0=Averaged
1=Instantaneous
1=Laser on

10 Laser status O=Laser off
11 Gauge OK 1=Gauge OK
. - 1=Valid
12 Speed reading validity 0=Invalid
. 1=0Object detected
13 Object detected 0=No object
14 Good reading status 1fLovver than threshold
0=0K
15 Not used
1=Error
0 Gauge OK 0=0K
. 1=Too high
1 Laser temperature too high 0=0OK
1=Too low
2 Laser temperature too low 0=0K
. 1=Too high
3 APD temperature too high 0=0K
1 1=Too low
4 APD temperature too low 0=0K
1=Too high
5 APD DC level 0=0K
1=Too hot
6 Gauge too hot 0=0K
7 Not used
8 Not used
2 +10~999999
3 Average speed old format: 1=0.01m/min {ftmin} {yds/min} | (0.10~9999.99)
4 Instant speed New format: 1=0.001m/min{ft/min}{yds/min} | +10~999999
5 P (0.10~9999.99)
6 Total length / Batch length (when in Old format: 1=0.1m{ft{yds}inch}
7 batch mode) New format: 1=0.0001m{ft{ydsHinch} +200,000.0000
Logic input
0 Not used
L 0=Count up
1 Direction 1=Count down
2 O=Direction
o . 1=Length hold
3 Logic input 1 function 2=Display hold
3=Speed hold
4 Logic input 1 state 1=Active
8 57
8 L . O=Reset input
5 Logic input 2 function 1=Length hold
10 Logic input 2 state 1=Active
S 0=Count up
11 Direction 1=Count down
12 Length hold 1=Hold
13 Display hold 1=Hold
14 Speed hold 1=Hold
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DW Bit Comments Units Range/Remark
15 Length reset 1=Reset

9 Not used

10 Batch number 1=1

11 Not used SNR

ig Total length 1=0.1m{ft}{yds¥inch} +200,000.0000

14 Good readings percentage 1=1% 0~100

15 Not used Signal amplitude

16 Not used

17 Not used

18 Not used

19 Not used
0=Modbus_TCP
1=PROFIBUS

20 i-BUS communications bus type 2=DeviceNET
3=Ethernet/IP
4=PROFINET
O=Enable

21 DHCP 1=Disable

22

>3 IP address X XXX

24

5 Subnet mask X XXX

26

57 Gateway X.X.X.X

28 Not used

29 Not used
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APPENDIX 1: HIGH ACCURACY LENGTH MEASUREMENT OF
DISCRETE OBJECTS APPLICATION NOTE

PROBLEM

Length measurement of discrete objects moving on a production line may incur errors due to the
tracking delay / hold time of the SL / SLR / SL mini / SLR mini gauge as individual objects enter and
leave the gauge measurement spot.

SOLUTION

LE] . SLR

Use two accurately spaced light barriers connected to the logic inputs of the gauge to trigger length
measurement only after the object is in position for accurate speed measurement by the gauge.

One light barrier (LB1) is installed upstream of the gauge and one light barrier (LB2) is installed
downstream of the gauge. “L” is the accurately measured distance between LB1 and LB2.

The gauge is configured to measure length only when both LB1 and LB2 are interrupted by the
object. The gauge thus measures the length of the object minus a section corresponding to the
distance between LB1 and LB2:

Object length = L + (gauge measured length)
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Active
Gauge speed
measurement

Inactive

Active

Gauge length

Measured length
measurement

Inactive

Time >
TO T1 T2T3 T4 T5 T6 T7
Time | Object status LB1 LB1 SL / SLR status
To Clear of LB1, LB2, SL/SLR Clear Clear No object
T, Leading edge interrupts LB1 Blocked | Clear No object
T, Leading edge enters gauge Blocked | Clear Object detected but speed
measurement spot measurement not yet valid
Ts - Blocked | Clear Speed measurement valid (but not
displayed/output in “Length hold”
mode)
T, Leading edge interrupts LB2 Blocked | Blocked | Length measurement starts
Tg Trailing edge clears LB1 Clear Blocked | Length measurement ends
Te Trailing edge clears gauge Clear Blocked | Speed measurement ends
measurement spot
T, Trailing edge clears LB2 Clear Clear No object

The distance between the gauge gauge and LB2 must be large enough to allow the gauge sufficient
time to generate valid speed measurements before the object reaches LB2 and triggers length
measurement. Distance “L” between LB1 and LB2 must also be less than the minimum object length.

IMPLEMENTATION

Light barriers LB1 and LB2 can be connected to any 2 of the 3 logic inputs provided on the gauge.
The behaviour of the gauge can be configured to trigger length measurement only when both LB1
and LB2 are blocked.

Both logic inputs should be configured to “Length hold” mode. An active logic input in “Length hold”
mode will cause the gauge to freeze length readings and force the displayed speed to zero (however,
internally the gauge will continue to accurately measure speed if an object is present). Hence each
logic input should be configured to be active when its corresponding light barrier is clear.

A “Length offset” corresponding to the distance “L” between the two light barriers can also be
programmed in to gauge. The gauge will then automatically add this “Length offset” to its length
measurement display and output.

The length measurement generated by the gauge will be ready to read by other production control
equipment when the output of LB1 transitions from blocked-to-clear (the object’s trailing edge passes
through LB1). A momentary pulse may be sent to the third logic input on the gauge to reset the length
measurement once it has been read out by other production control equipment.
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Connections to the SL / SLR / SL mini / SLR mini gauge

SL/ SLR / SL mini/ SLR mini gauges provide three user configurable logic inputs to connect to light
barriers LB1 and LB2 and also to a reset pulse input from other production control equipment for
resetting the length measurement. Access to these inputs is either via:

1. The DB25 INTERFACE socket on the gauge.
2. The screw terminal board in an optional PSU-BOB-SL combination power supply and
breakout box (for SL and SLR gauges) or a PSU-BOB-SL-mini (for SL mini and SLR mini

gauges).
Pin / Screw | Designation | Designation full name | Suggested application
3 LIN 1 Logic input 1 LB1 — Length hold mode
4 LIN 2 Logic input 2 LB2 — Length hold mode
5 LIN 3 Logic input 3 Reset length measurement pulse (no
shorter than 1ms in duration)
15 DGND Digital ground Ground reference for LB1 and LB2

Power for +24VDC light barriers may be derived from the +24VDC power rail of the gauge:

Pin / Screw | Designation | Designation name | Suggested application

24 REG. GND Power rail ground SL/ User must externally connect
SLR this pin to DGND (pin 15) if used

to power +24VDC light barriers

SL mini | Already internally connected
/ SLR inside the SL mini / SLR mini to
mini DGND (pin 15).

25 +24V +24VDC power rail | May be used to power +24VDC light
barriers.

DB25 INTERFACE Socket Logic Input Pin Designations
Pin 5: LIN3: Logic input 3

Pin 4: LIN2: Logic input 2

Pin 3: LIN1: Logic input 1
9,9,9, 0 9 9 o o

6660(?
O % % % % 9% O 9 O Qs s

Pin 15: Digital ground (DGND)

I—Pin 24: REG. GND: Power supply ground
—Pin 25: +24V: +24VDC Power supply

Connector type: DB25 Female Socket
PSU-BOB-SL Screw Terminal Designations (for SL and SLR gauges only):

1312 1110 9 8 7 6 5 4

@@@@@@@@@@@@@
QLOOODDODOOLD D

25 24 23 22 21 20 19 18 17 16 15 14 DGND
PSU-BOB-SL screw terminal numbers correspond directly to DB25 interface socket pin numbers.

In addition to screw terminal 15, an additional Digital Ground (DGND) terminal is provided on the
PSU-BOB-SL screw terminal board.
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PSU-BOB-SL-mini Screw Terminal Designations (for SL mini and SLR mini gauges only):

13|SHUTEN
KeYSwizet | ONlf S|l [zfsrurst
+24V|25]| O Ol [71torz
DGND|24] | O Ol [51tops
A 8 Oll[5]on
el O Ol 1 4 |LN2
Ol 13 JuN1
P1A[18]| O Ol [ZToeno
bGND|15]| O TTFouT
SRenj14]| O
Conne_ctor type: Screw terminals
;Jonucélonal teSrCrr?iar\:\;l Designation Description Notes
Logic 3 LIN1 Logic input 1 Low < +3V; High > +10.5V; Max
; 4 LIN2 Logic input 2 +30V
nputs 5 LIN3 Logic input 3 User configurable function.
Operating voltage: 15 to 28VDC
25 24V Power supply Power consumption: 15W
2 DGND Power supply and
15 DGND signal ground
24 DGND reference

PSU-BOB-SL-mini screw terminal numbers correspond directly to DB25 interface socket pin numbers.
Logic input electrical characteristics

e Logic inputs are referenced to pin 15 (DGND). Pin 15 is internally connected to the enclosure
earth so all voltages are also referenced to earth.

A low state (logic 0) is defined as a voltage below +3V.

A high state (logic 1) is defined as a voltage above +10.5V.

The safe input voltage range is =30V to +30V.

All inputs are internally pulled up via a 5.1kQ resistor to an internal +15V source, thus inputs left
open circuit default to the high state.

e The logic input requires a current of 3mA to pull it down to the low state.

Connection to the logic input depends on the signal source as follows:

e Solid state or mechanical relay contact: connect between pin 15 (DGND) and logic input pin.

e Pull-down: Connect ground to pin 15 (DGND) and signal to the logic input pin.

e Pull-up: Connect an 820kQ resistor from the logic input pin to pin 15 (DGND); this will pull down
the input to 2.5V when the pull-up is switched off. Connect ground to pin 15 (DGND) and signal to
the logic input pin. If the signal is 24V, then power loss in the resistor across the input can be
reduced by adding an 820kQ resistor in series with the signal.

Gauge software configuration

The behaviour of the gauge can be configured via RS232, the optional AiG2 display unit or optional
PCIS software. The following three configuration settings need to be adjusted:

1. Configure both light barrier logic input functions to “Length hold” mode.
2. Configure both light barrier logic input active states to active when the light barriers are clear
(no object):
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LB1, LB2 output when clear (no object) “Length hold” logic input active state

Low (pull down) Active low

High (pull up) Active high

3. Configure reset logic input function to “Reset length” mode.
4. Configure reset logic input active state to active high or active low as required.
5. Configure “Length offset” to distance “L” between LB1 and LB2.

SL / SLR gauge configuration using the optional AiG2 display unit:
¢ Navigate to the “Interface” menu and then navigate to the following submenus:
Logic input function:
Select “Length hold” for each light barrier logic input.

Select “Reset length” for the reset pulse logic input.

Logic input active state:
Select “Active high” or “Active low” for each logic input.

¢ Navigate to the “Measurement” menu and then navigate to the following submenu:

Length offset:
Set a positive value corresponding to distance “L”.

Note: If the default resolution of 1=0.1 m (or ft or yds or inch) of the “Length Offset” parameter is too
large, then an enhanced resolution “Length Offset” of 1=0.001 m (or ft or yds or inch) can be factory-
enabled in the SL / SLR gauge.

SL / SLR gauge configuration via RS232:
The following input parameters can be programmed via RS232 (and other optionally installed

interfaces) on the SL / SLR gauge. For further information regarding the data format for programming
parameters, please consult the SL / SLR gauge instruction manual.

DW Dt?iia Comments Value
0
; Logic input 1 function i: Ezr;getﬂeh:gl;tjh [if signal held for 5s, resets reel number]
3 Logic input 1 polarity 2 : gggzz Ir?i\évh(?glljll?gddl?;\)m)
4

i 2 Logic input 2 function Allzzlé_gggtﬂllezglt?] [if signal held for 5s, resets reel number]
7 Logic input 2 polarity (1) : ng ﬁgh(?ﬁl'ﬁsddfgn)
8
190 Logic input 3 function i:é:gg:?eﬂglti [if signal held for 5s, resets reel number]
11 Logic input 3 polarity 2 z Zggz: Lﬂgh(?;lﬂlﬁsddfgn)

DW | Comments Unit Range Value

14 Length offset | 1=0.1m({ft}{yds}{inch} | 3000.0~3000.0m{ft}{ydsH{inch} | Set to distance “L”
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Note: If the default resolution of 1=0.1 m{ft}{yds}{inch}of the “Length Offset” (DW14) parameter is too
large, then an enhanced resolution “Length Offset” of 1=0.001 m{ft}{yds}{inch} can be factory-enabled
in the SL / SLR gauge.

EXAMPLE IMPLEMENTATION USING BANNER QS18 LASER EMITTERS AND
QS186LE NPN SENSORS

DB25 INTERFACE Socket Connection

Reset Length switch []

o O

SL / SLR INTERFACE port
Connector type: DB25 Female Socket

d(i O12 O11 O1D OQ O& O‘l OB O5 O4 Oa C)Z O1
025024023022021 020019018017016015014

T\
. Wis ) U ¢ ) W g ) W
1, 3| 2 1| 3| 4 11 3| 2 1, 3| 4
+ | - |EN + | - |sIG + |- |EN + | - |sie
QS186LE Qs18 QS186LE Qs18
Laser NPN Laser NPN
Emitter Sensor Emitter Sensor
I
LB1 LB2
QS186LE Laser Emitter / QS18 NPN Sensor wiring colour code
Pin 1 2 3 4
Colour Brown White Blue Black

When no object is present, laser light from the QS186LE laser emitter illuminates the QS18 NPN
sensor and its SIG output is pulled low; hence the SL / SLR gauge “Length hold” function must be set
to “active low”.

SL / SLR gauge configuration using the optional AiG2 display unit:
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Navigate to the “Interface” menu and then navigate to the following submenus:

Logic input function:
Select “Length hold” for logic inputs 1 and 2.
Select “Reset length” for logic input 3.

Logic input active state:
Select “Active low” for logic inputs 1, 2 and 3.

Navigate to the “Measurement” menu and then navigate to the following submenu:

Length offset:
Set a positive value corresponding to distance “L”.
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SL / SLR gauge configuration via RS232:

The following input parameters can be programmed via RS232 (and other optionally installed
interfaces) on the SL / SLR gauge. For further information regarding the data format for programming
parameters, please consult the SL / SLR gauge instruction manual.

DW D;’ia Comments Value
0
1 Logic input 1 function | 1= Length hold
2
3 Logic input 1 polarity | 0 = active low (pulled down)
4
12 5 Logic input 2 function | 1 = Length hold
6
7 Logic input 2 polarity | 0 = active low (pulled down)
8
9 Logic input 3 function | 4= Reset length [if signal held for 5s, resets reel number]
10
11 Logic input 3 polarity | 0 = active low (pull-down)

DW Comments

Unit

Range

Value

14 | Length offset

1=0.1m{ft{yds¥inch} | 3000.0~3000.0m{ft{yds}inch} | Set to distance “L”

SL mini / SLR mini configuration

Configuration via the PCiS_SLmini software:

1 | Click the “Interface” button on the main page:

PC SOFTWARE FOR SL/SLR mini GAUGE

‘ -] PCIS
PROTON
Average Speed:
0.00 m/min
Instant Speed:
i 0.00 m/min
‘ Length
| 0.0 m
05
Total Length: u;;- k
0.0 [> 0O |:
o i RST :
-1.0
10:38:19 10:38:39
Preset Length 1: o m
Preset Length 2: o m
LASER OFF
Medsurement Interface Circuit
RS232 communication failure GAUGE OK

Comms

Start Logging
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2 | When prompted, enter 64000 for the password and click the “OK” button:

Input

Please input password:

oK

-

FRXIE

Cancel

t

3 | Configure the logic input interfaces as follows and then click the “Exit” button:

ﬂ Interface

Pulse Qutput

Rate Resolution:1 -
Pulse 1 2 Mode: |Independent ~

Pulse 1 rate: 0 pulse/m
0.0 Hz
Pulse 2 rate: 0 pulse/m
0.0 Hz
0
0.0 Hz
Speed

Reset pulse during reset length:

OFF -

Speed Response: |Average -

=)o
Logic Input

Format: New -
Logic Input 1

Function: Rev Direction  ~

Polarity: Active Low -
Logic Input 2

Function: Rev Direction -

Polarity: Active Low -
Logic Input 3

Function: Rev Direction -

Polarity: Active Low -
Direction

Direction Setting: |Up/Normal ~

Laser Switch: ON =
Logic Output
LOP1: [Gauge oK 'I
LOP2: lGauge oK vI
Closure Time: 0 ms
GR Threshold: 0 Yo

Exit

_— Input
Label Value Description DW
Format New 12.15

Logic Input 1

Function Length Hold 12

Polarity Active Low 12
Logic Input 2

Function Length Hold 12

Polarity Active Low 12
Logic Input 3

Function Reset 12

Polarity Active Low 12
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4 | Click the “Measurement” button on the main page:

-] PCIS - =
‘ ¥ PC SOFTWARE FOR SL/SLR mini GAUGE

FRODUCTS

Average Speed:

000 m/min

Instant Speed:

‘ 000 m/min

‘ Length Trend Graph
- 0.0 m T ‘ ; :
05 [ERTT [T 0s
Total Length: ;”, | "
0.0 [>0 : : : :
- m RST 23 : o
8 : : |
1 + + -1.0
10:38:19 10:38:38 10:38:58 10:38:19 10:39:39
Preset Length 1: o m Time
Preset Length 2: 0 m
LASER OFF
| &= ® il
Measurement Interface Circuit Comms Start Logging
RS232 communication failure GAUGE OK

5 | When prompted, enter 63000 for the password and click the “OK” button:

Input

Please input password:

=

I H
=

6 Configure the “Length Offset” to the distance between the light barriers and then click the “Exit”

button:
) Messurement o) = ==
Operation Mode: Length Auto Save: OFF -
Measurement Unit: Speed Averaging Time: 0 ms
Length Speed Resolution: Hold Time: 0 ms
Preset Length Resolution: D Length Offset: 0.0 m

Speed Decimal Point: 0.000 ~| Speed Compensation:  0.0000
Length Decimal Point: Minimum Speed Limit: 0.0 m/min
Object Detection: Acceleration Limit: 0 m/mins

Auto Reset When

Object detected: OFF ~| Reel Number: 0

Object Detection o

Threshold: 0 %

Test

Speed Mode: Preset Speed: 0 m/min
Current Speed: 0 m/min

Parameters

N I Input
Label Value Description DW
-3000.0 ~
Length Offset 3000.0 Set the required length offset value. 14
m{ft{ydsHinch}
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Configuration by input parameters:

This interface may be configured by writing to the following input parameters:

Input parameters

DW | Bit Comment | Unit | Range/Remark Default
Logic input(new format;DW12.15=1)
0
1 Logic input 1 function 1=Length hold 0
2
3 Logic input 1 polarity 0=Active low 0
4
5 Logic input 2 function 1=Length hold 1
6
7 Logic input 2 polarity 0=Active low 0
12 8
9 Logic input 3 function 4=Reset 4
10
11 Logic input 3 polarity 0=Active low 0
Direction setting (available _
12 only when no logic input 0:00unt up 0
P 1=Count down
for direction)
13~
14 Not used
15 Must be 1 1=New format logic inputs
DW Bit Comment Unit Range/Remark Default
14 Length offset 1=0.1m{ft{ydsHinch} -3000.0~3000.0m{ft{ydsKinch} 0
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This device complies with Part 15 of the FCC Rules. Operation is subject to the following two
conditions: (1) this device may not cause harmful interference, and (2) this device must accept
any interference received, including interference that may cause undesired operation.

The users manual or instruction manual for an intentional or unintentional radiator shall
caution the user that changes or modifications not expressly approved by the party responsible
for compliance could void the user's authority to operate the equipment. In cases where the
manual is provided only in a form other than paper, such as on a computer disk or over the
Internet, the information required by this section may be included in the manual in that
alternative form, provided the user can reasonably be expected to have the capability to access
information in that form.

This equipment has been tested and found to comply with the limits for a Class A digital
device, pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable
protection against harmful interference when the equipment is operated in a commercial
environment. This equipment generates, uses, and can radiate radio frequency energy and, if
not installed and used in accordance with the instruction manual, may cause harmful
interference to radio communications. Operation of this equipment in a residential area is
likely to cause harmful interference in which case the user will be required to correct the
interference at his own expense.

Radiation Exposure Statement

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled
environment. This equipment should be installed and operated with minimum distance 20cm
between the radiator & your body.



CONTACT DETAILS FOR ENQUIRIES, SALES AND SERVICE

WEB SITE

www.protonproducts.com

ENQUIRIES AND SALES

USA head office:
Weber and Scher,
P.O. Box 366,
1231 U.S. Highway 22 East,
Lebanon Borough,
New Jersey,
U.S.A.
Tel: +1 (908) 236 8484
Fax: +1 (908) 236 7001
Email: usa@protonproducts.com

Asia head office:
Proton Products Chengdu Ltd.,
Room 401,Building G3(TianFu Software
Park Zone G),N0.1800 Central YiZhou
Avenue,Chengdu,610041,
CHINA
Tel. +86 (0) 28 8439 3112
Fax: +86(0) 28 65717677
Email: asia@protonproducts.com

SERVICE ENQUIRIES

European head office:

Proton Products Europe N.V.,
Nieuwbaan 81,

B-1785,

Merchtem-Peizegem,
BELGIUM

Tel: +32 (0) 52 466 311
Fax: +32 (0) 52 466 313
Email: europe@protonproducts.com

Global head office:

Proton Products International Ltd.,
10 Aylesbury End,

Beaconsfield,

Buckinghamshire,

ENGLAND

Email: contact@protonproducts.com

Please contact your local Proton Products agent for service enquiries (please see
www.protonproducts.com for agent contact details) or email:

America: americas.service@protonproducts.com
Asia: asiapac.service@protonproducts.com
Europe: europe.service@protonproducts.com

MANUAL FEEDBACK AND COPYRIGHT

Please email feedback on this manual to: manuals@protonproducts.com

This manual contains details of equipment and software manufactured and supplied by Proton Products.
Equipment, products and related features made or introduced before or after the issue of this manual may not
be included in this manual.

Specifications and information contained within this publication are subject to change without notice.

Proton Products is not responsible for any errors or omissions contained within this manual.

Proton Products is not responsible for consequential or incidental damage related to the provision or use of
the information contained in this manual.

The information contained in this manual is the property of Proton Products and may not be circulated or
distributed to third parties.

This manual may be copied in accordance with the following conditions:

Printed manual: no part of the manual may be reproduced or converted to electronic format (such as by
scanning) without the prior express written permission of Proton Products.

Manual in electronic format (e.g. CD-ROM): one electronic copy and one printout may be made for storage
and use at the site of product use.
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