Instruction Manual

SL mini-i4 W and SLR mini-i4 W Series Speed and

Length Gauges

e .m
O

Bt

LollifinmiiiioF

N

Issue 3p
27 October 2023

Proton Products Co. Ltd.
10 Aylesbury End
Beaconsfield
Buckinghamshire HP9 1LW
England

www.protonproducts.com

SL mini-i4 W and SLR mini-i4 W Series Speed and Length Gauges Instruction Manual - issue 3p

Page 1 of 90


http://www.protonproducts.com/

Table of Contents

DECLARATION OF CONFORMITY (CSA) iiiiiiiiiiie et 5
LASER SAFETY PARAMETERS ..t iiiiiiit ittt iiiie s riis s ssaanss s s rsssnnnsrensnnnnnes 6
INTRODUGCTION . .ttt et e et e et e et et e et e e e e et e e e e e et e n e e e n e e e e e en e e eneneanenens 7
PRINCIPLE OF OPERATION. .« ettt et ettt e et e e e aeaeananns 7
SPECIFICATIONS. .. et itetett et e et et e et e e e et et e e e et et eeneenaetaesnaenaeteanaenaesaesnnns 8
MODEL-SPECIFIC SPECIFICATIONS .. ittuitttttttietteteteestesttesstsestetstaeetterseestaresterseestarerstetsnaeesiersneesnanes 8
COMMON SPECIFICATIONS .1 tttttettttttteettetste e et tesaeestrestetataeesaeranaestasesserstasetntessesstresnestneestnresnneesnnees 8
DIMENSIONAL DRAWINGS . ..ttt et ettt et e et e e e e e e eaeananens 10
ANNOTATED DRAWING S . .. ettt ettt ettt e e e e e eaeanenens 11
LI 2| = PSP PUPT PR USUPPPPPIN 11
FRONT VIEW L. iieititiiis sttt sttt s e e et e e e et e e e e e e e et b r e s e e et e e e ee b a e e e e et e e e bbb s e e e e eeeenaanns 11
REAR VIEW .. ittt e ettt s e ettt e e e e e et e s e e et e e e te bt e e e e et eee e aa e e e e e e eeees b e eeeaeeeestannnaeeeeeesnnnnnns 12
UNDERSIDE VIEW ..1tuttttttseeett s et etts e e eet s e e et s e e et e e e eaa s e e e aan e e e et e e eeaaae e e sa e e e e et e e eesaeeeetaneeeesn s eeannnnneeesen 12
LED INDICATORS .1tutettttteeett e et ette e eeet s e e etae e e e et e e e eaa s e e e ean e e e et e e eeaaae e e ta e e e e et e e aesaneeeetaneeeesneeennnneenesnn 13
ON-GAUGE LCD DISPLAY ..ttt e e 13
OPTIONAL ACCESSORIES ...ctuitiiitiitieiei e et et e eee et e ee et e et e e eae et e e eneeaneens 14
(O70] Y 1Y 18] N1 [07-N 1 [0] N S T SPRRPPN 14
[0 111V =1 PR 15
ALARM AND REPORT .. .eittttittiteeeettaeeeeeteee e st ees et eeseata et esaaeas st easesansesesaneasstaaesestnsesssanaeeestanaeresanaeres 16
LU ][] = =T T = P 17

[ ST 11 =T 1 N U 18
STANDS AND GUARDS ...cettttiuiieetteetuttinaeeasseastaas s seaeteestss e eeaaeeesta e s e eeteestas s e eeaesees b aeeeeeeeestssansees 18
OPTIONAL COOLING SYSTEM ..tuiiuiitiieiteeteeteeteeteeteeneeteesneeneesaesneeneenaesnaens 21
TSy N 1 T N PR 22
[ = =0 YU @ NS 22
Operating and StOraGe tEMPEIALUIE ..............vveeeeeeeeeeiieeeee e e eeesecet e e e e e ese sttt e e e e e esestaesaaeessssssseesaeesesssssenees 22
ProteCt frOM QMPOACE .......c...evveeeeeeeeeeee ettt e e ettt e et e e e et e e e e ata e e eeataaaeetsaaeeastsaaeasssaaeatsssaeasssssenanses 22

DO NOL OPEN OF AISASSEMBIE ...ttt e e e e ettt e e e e e e s ettt eaaeeesaststaeeaaeeessnssnnees 22

L= T o Yo | Toll o4 To 1121 A =14 Lo | Lot =3RS 23

o KY=T g o o [ ToTa [ g 1 1o 7L | ' SR 23

(0] o ole 1Y 12T o1 SR 24
Optical Window CleaNiNg PrOCEAUIE............cccveeeeecieeeeeie e eeeeeeeeeeee et e e etee e e sttt e e s ettt e sssteessasseeasssteeesnses 25
INSTALLATION SEQUENCE ...cetuiittiiitteitt ettt ettt esttsesaaesstse st esaneesta e san st st s sta e san s st sesnessnesstasesnsssnaessnreren 25
MECHANICAL INSTALLATION 1.1ttt eeeteettttiseeeeeseestsssnseeeseeessssnsaseaesesstasanseaeseesssssnnaaseaesenstssnnsseseseessssnnns 26
Stand-off distance aNd dEPtR-Of -field .............cc.ueeeeoeeeeeeeeeeee et e e e et e e e seaa e e esraa e e s raea s 26
ODBJECE SEADIISALION .........vveeeee ettt e ettt e e e e e ettt a e e e e se st e e e e e e sstsssesaaeeesassssassaaesessntannees 27

(0] o ole 1 e /T [ Lo 1= 1T SRS 28
MEASUIEMENT DIF@CLION ....vvvveeeeeiiieet e eeeettee e ettt e e e e e sttt e e e e e sttt e e e s s ssasstteaaaesssssssstensassssssnssenees 30

SL mini-i4 W Unidirectional Speed and Length GQUQE ................eeeeecueeeeecuiieeesieeescieaessieeeesaaaescseaesssenans 30

SLR mini-i4 W Bidirectional Speed and Length GQUQE ............cc.ueeeecueeeeecriieeeeeieeescieeessieeeesttaaeseseaeesseeans 31

1Y/ (=Tl g Te T Tole ] Mg g T 1V 4 1 oo R USRS 31
ELECTRICAL INSTALLATION .tttuueteeeteettttuusseeesesesstasssseeesessssssansaseaesesssssssseasseessssssneeeeesessssnnneeeeeeessnnnnns 32
o T d g ole T Ty =Tt 1 (o OO UUUS 32

R (12 o =1 R @e ] ] =X USSR 32
LASER ENABLE ...eevteeeeteee ettt e e tte e e sttt e e et e e et e e et e e eeanseaaeassteaeaasseaaasnsseasssteaeaasseaeansssaesansseasanssensnanssesenanses 33
SHUTTER CONTROL SWITCH, SHUTTER ENABLE INPUT AND SHUTTER STATE OUTPUT...uveeevveeceeeesiveesseeessesessseesssessesennns 34
SHUT_EN input electricQl SPECIfICAtIONS ...........cccueeeeeeeeeeeiie et eseeeseeeeetta e e st a e s stteaessstaaesnseeesssseeann 35

Page 2 of 90

SL mini-i4 W and SLR mini-i4 W Series Speed and Length Gauges Instruction Manual - issue 3p



SHUT_ST output electrical SPECIfICALIONS ...........c...uveeeeeieeeeeeieeee e e ettt e e ee ettt e e e e e e stbaeaaaaeeseesssseaaaaaeas 36

POWER SUPPLY vveveeeeeveeteeetteete ettt et et eteest et et eseesessasataesteassetseass e st e este st esseasseasasasesaseassesseasseaseessenssens 37
POWErING 0N the GAQUQE .........cc.oouveuiiiiiiiiiiiieeeee ettt sttt 37
POWering Off the GOUQE..........c.cccouiiiiiiiiiiiiicieies ettt 37
CONFIGURATION VIA CDI4 ... .o 38
POWER ON SCREEN . ...1u1utuuttusussssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnes 38
HOME PAGE 1 (NORMAL MODE) .111tttteeeisiutttteeeeeeesasssstssseesaesssssssssssessessssanssssssssseessaamssssssseseessamnssssneeeeees 39
HOME PAGE 1 (BATCH MODE) . .ttttttteeeisiiuuttteeeeeeesasssstsseesseessasssstsssssseessaanssssssessesssammsssssseeseeesanmmssssseeeeees 39
HOME PAGE 2 (NORMAL AND BATCH MODE)....cettetitiutttteeeteeasaauttesaeeeaeesaaanntsseeeaeessaansssssseesaeesaaanssseeeeeens 41
FUNCTION MENUS ...t eeii ettt ettt et e ettt e e et et e e e e et e e e e et e e e eaan e s e tanaeeestn e esasanasetanaeeestnseaesnnnaaseran 41
IMIEASUREMENT .. ttiieiiti e ettt e ettt e e et et e e e e et e e e et e e e e ataeeesaaees st e eeesanesssannaasstasaasesanasssanaeeestnseaesnnnaaseran 42
COMMUNICATIONS. .. ettt ee ettt e ettt ettt e e e et e e e e et e e e e st e e e e e ta e e e e st e s esanaesstanaaseaanseessnnnaesstanaarestnseeesnnnaaseran 45
COMMUNICATIONS. ..ttt ee ettt e ettt e ettt e e et et e e e eat e e e e st e eeeeta e e e e st e esanaesstanaaeesansesssnnnaesstanaasestnsasesnnneeseran 47
INTERFAGCE . ......ooi ittt ettt ettt ettt ettt e e e e e e e e 49
ST ATUS ittt ettt ettt ettt ————— 55
ACCESS LEVELS. ... .o 55
STANDARD COMMUNICATIONS INTERFACES ....cvitiiiiiiiiieteeeeeaneaeeneeneaeaeans 56
CAN-BUS COMMUNICATIONS ...eetuueiiiueeeettneeeeaueesetnnaeesstasaeesanneeetnnaesetaaeeeanneeernnaresstnaaerrsnnseresnnreersnnn 56
(0 VB T I [ 1 =] o [ol 2O SRS 56

(0 Y T RN D (Lo oo [ 1o GRS 56
RS-232 COMMUNICATIONS ...uuiiitueeeittiieeeet e ettt e e e e eat e e esaaees et e eeeata e sesanaaesstasearesansesetaaeeestnseeesnnaeeesran 57
RS-232 INEEITOCE ..ottt ettt ettt st e et e st e st e st e s st e s abeesseenaeesneeea 57
RS-232 PriNTING....ceeieiieieeeee ettt ettt ettt e et e et e st e e st e e ettt e st e e et e s et e s aannes 58
Proton standard RS232 parameter ACCESS ProtOCO! . .........cccueeevueemieeeieieiiieee ettt 61
Modbus parameter ACCESS PrOTOCO] . ...........ccc.uueeeeiiieeeeieieeecee e te e e et e e e te e e et e e e ettt e e estsaa e e tsaseeassesensses 63
PROFIBUS COMMUNICATIONS ....uuuiitttteeitteeetetiaeeeeatnseessaaeesstaaeeeatnesetnneeeatnaeeennnaerernaaeeestnseresnnseeesnnn 67
L0 L W A [ L =Ty (o [ -SSR 67
PROFIBUS LED INUICATOL v.vvvvvvvvvvvveieeereeieeeesesesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssens 67
ETHERNET / IP OR PROFINET COMMUNICATIONS .....ciiiiiiietiiieeeeeseeetateeseeeseesssbaaaeseeeseestasanaeessesssssanns 68
EtherNet / IP OF PROFINET INEEITACE .....vcuveveeeeeieiesieeiesieeteeeteiestestestesteste st estetensessassessessessessssnsesansessessennes 68
EtherNet / IP 0f PROFINET LED INGICATOL .......ccuveeeeeeeueeeeeeeseieeeieeeieeeeeeetieeeaeeeeseeeeseeeesesessessssesesssssssessssnsens 68
ETHERNET COMMUNICATIONS ..euuiitiiiteeiteeet e ete e ettt eeaee st ee st esateeta e ean e st e sanessaaetnaesneestnsesnnessnaestnrenen 69
EER@INEL INEEITUCE ...ttt e ettt e e ettt e e e et a e e e ta e e e e ataa e e e tsaaesastsaaeasssaaesatsssanasssasenasses 69
ETR@INET LED INAICATON .vvvvvvvveveveveieeeeeeeeeaesesasesasesesasssessssssssssssssssssssssssssssssassssssssssssssssssssssssssssssssssssssssssrsnnrnns 69
OPC UNIFIED ARCHITECTURE (UA ) . oottt 70
STANDARD ELECTRICAL INTERFACES. ....tuitiitiiiiieeeieeeee e e aeeaeeaeeneeneaeans 75
[T (o 11 =1 U 1 = U 75
oTo [Tol 1o o0} oo g 1 I=To 1 o o H PSP PPPPPPRPRPPPPPRPIRE 75
[T e] (o2 @ LU 11 =10 1 1= T 77
LOGIC OULPULS CONNECTION ....evvveeeiiieeseeeeeteet e ettt e e ettt e e e e e sttt e e e e s e s sasstteaeesessssasstaesassssssnssenes 77
Logic outputs electriCal SPECIfICATIONS ...........c..ueeeecrieeeeeite et ecte et e e see et e e e ette e e steaesssseaessaseaaesnees 77
U ST = O 10 1 =10 i = S 78
PUISE OULPULS CONNECLION ...evveeeeeeieee ettt e ettt e e e e e ettt e e e e e e ettt e e e e e s aaasseaaaeeesasssssansaaseessnsssnnees 78
PULSE OUTPUTS ON SL MINI-I4 W AND ON PSU-BOB......ccctuuieiiiiieeeetieetetteeeettnaeasenneesstnaesestnesssneeessnns 79
Pulse outputs electrical SPECIfICATIONS. ..............eeeecueeeeeeieeeeeceee et e et eee e e e ettt e e e et e e eetttaaeestsaseeaassasenases 82
CONNECTOR PIN OUTS tuititiiiitititetienetteenesenetsensaesaenettsssssaeessensnesaeneseenss 83
INPUT PARAMETERS . ...t ittt ettt ettt eet e et e e e s eet e saraeaeaernearensneaaenees 84
OUTPUT PARAMETERS ..uititiitititiittt ettt ee e eet e st eaaeaeteesaesaeaeseensneaienesaenss 88
CONTACT DETAILS FOR ENQUIRIES, SALES AND SERVICE ....ucviiviviiiiiiiiininnenns 90
MV E B SITE ettt iiiitie e et e e ettt e ettt e ettt e e ettt e e e et eee e et e eeeata e e e eaanesetan e e e s ta e eeaaan e e tanaaeeatn e erannaeeeranaaeeranans 90
ENQUIRIES AND SALES....tutiituiiitiittiitteettieeetetst sttt era sttt e st etatsttaetan ettt tesaetsasttnaranssstessnaessnessanseres 90

] =1 VAT = = N0 LU= 1 =S 90

Page 3 of 90

SL mini-i4 W and SLR mini-i4 W Series Speed and Length Gauges Instruction Manual - issue 3p



MANUAL FEEDBACK AND COPYRIGHT +.ututtutit ettt eeeeeeaeaeeaeaneaeaneaeaneneananens 90

DECLARATION OF CONFORMITY (CE)

Manufacturer’s name: Proton Products International Ltd
Manufacturer’s address: 10 Aylesbury End

Beaconsfield

Bucks, UK
EMC Standards Applied: EN IEC 61326-1:2021

Low Voltage Standards Applied: EN61010-1:2010+A1:2019 (Scientific and measuring instruments)

Laser used is 658Nm maximum power output for each beam 20mW (two are emitted from a single
source).

Laser Safety Compliance to: BS EN 60825-1:2014/A11:2021
Limitations to use: Heavy Industrial Environment

Compliance with EMC directives was by the standards route.
It is declared for and on behalf of Proton Products Ltd that the equipment specified below conforms to

EC directives EMC: 2014/30/EU and Low Voltage: 2014/35/EU and Laser Safety BS EN 60825-
1:2014/A11:2021

Equipment Covered

Product name Description Part number
I r Unidirectional non-contact speed and length gauge
SL mini 1220-14 W (stand-off distance: 120mm, depth-of field: 20mm) 00060MCO11
I r Unidirectional non-contact speed and length gauge
SL mini 3060-14 W (stand-off distance: 300mm, depth-of field: 60mm) 00060MC012
I r Bidirectional non-contact speed and length gauge
SLR mini 1220-14 W (stand-off distance: 120mm, depth-of field: 20mm) 00060MCO15
i r Bidirectional non-contact speed and length gauge
SLR mini 3060-14 W (stand-off distance: 300mm, depth-of field: 60mm) 00060MCO16
PSU-BOB i4 Break out bpx for _the 25 pin terminal strip on the gauge 00060MCO50
head combined with power supply
SiDi-CDi4 Touch screen display module 00049MC021

These products carry the CE Mark: ‘ €

The manufacturer of the above named equipment is:
Proton Products International Limited

10 Aylesbury End

Beaconsfield

Bucks

HP9 1LW

ENGLAND

Proton Products is an 1ISO9001:2015 registered company.

The declaration is signed by:

y .
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Paul Sives ..

DECLARATION OF CONFORMITY (CSA)

Equipment Covered

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).

Product name

Description

Part number

Unidirectional non-contact speed and length gauge

SL mini 1220-14 W (stand-off distance: 120mm, depth-of field: 20mm) 00060MCO11
. r Unidirectional non-contact speed and length gauge

SL mini 3060-14 W (stand-off distance: 300mm, depth-of field: 60mm) 00060MCO12
. r Bidirectional non-contact speed and length gauge

SLR mini 1220-14 W (stand-off distance: 120mm, depth-of field: 20mm) 00060MCO15
_ r Bidirectional non-contact speed and length gauge

SLR mini 3060-14 W (stand-off distance: 300mm, depth-of field: 60mm) 00060MC016

PSU-BOB i4 Break_ out bc_)x for the terminal strip on the gauge head 00060MCO50

combined with power supply
SiDi-CDi4 Touch screen display module 00049MC021

The manufacturer of the above named equipment is:

Proton Products International Limited

10 Aylesbury End
Beaconsfield
Bucks

HP9 1LW
ENGLAND

Proton Products is an 1ISO9001:2015 registered company.

The declaration is signed by:

Paul Sives ..

SL mini-i4 W and SLR mini-i4 W Series Speed and Length Gauges Instruction Manual - issue 3p

Page 5 of 90



http://ippots.protonproducts.com/edit_part.php?pno=00060MC011
http://ippots.protonproducts.com/edit_part.php?pno=00060MC012
http://ippots.protonproducts.com/edit_part.php?pno=00060MC015
http://ippots.protonproducts.com/edit_part.php?pno=00060MC016

LASER SAFETY PARAMETERS

CAUTION -LASER RADIATION WHEN OPEN,

VISIBLE AND INVISIBLE LASER RADIATION \DO NOT STARE INTO BEAM OR VIEW DIRECTLY
AVOID EYE OR SKIN EXPOSURE TO
DIRECT OR SCATTERED RADIATION AVOID EXPOSURE - Laser
CLASS lllb LASER PRODUCT = < radition enitted from

Proton Products SL mini-i4 W and SLR mini-i4 W series laser speed and length gauges emit laser
radiation with the following parameters:

Parameter Minimum Typical Maximum Units
Wavelength 650 658 670 nm
Beam diameter 3 mm
Spot size at standoff distance 3 mm
Beam divergence 1.5 mrad
Total emitted power 40 mwW
Emitted power per beam

(2 beams are emitted) 20 mw
Power density at gauge window 280 mW/cm?
Power density at standoff distance 560 mW/cm?
qumal hazard zone (NHZ) distance 20 to 100 mm
(diffuse surface reflection)*

Nominal hazard zone (NHZ) distance

(specular / reflective surface 150 m

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

This product complies with DHHS Rule 21 CFR chapter | subchapter J in effect at date of manufacture.
This item complies with 21 CFR 1040.10 and 1040.11.

Manufacturer: Proton Products International Ltd.
Address: 10 Aylesbury End Beaconsfield Buckinghamshire HP9 1LW England.

Manufacturer signature:

Paul Sives: ...

Proton Products is an 1ISO9001:2015 registered company.
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INTRODUCTION

The Proton Products SL mini-i4 W and SLR mini-i4 W series of laser speed and length gauges
provide highly-accurate, non-contact speed and length measurement.

SL mini-i4 W series gauges offer speed and length measurement for unidirectional production lines.

SLR mini-i4 W 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-i4 W gauges are thus suitable for production lines that undergo direction
reversals or stationary (zero speed) periods.

Compared to traditional contact wheel encoders, SL mini-i4 W / SLR mini-i4 W non-contact speed and
length gauges offer the following advantages:

Capable of measurement at much higher speeds and accelerations
No slippage

Greater accuracy

No wear or damage to the measured object

e Solid state design results in higher reliability and MTBF

RS-232, RS-422, RS-485, Ethernet, industrial standard communication interfaces (PROFIBUS,
EtherNet/IP or PROFINET) and WiFi communication interfaces are installed as standard for
straightforward connection to computers or PLCs.

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-i4 W 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-i4 W 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.

Page 7 of 90
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PRINCIPLE OF OPERATION LASER BEAMS: SIDEVIEW  LASER DOPPLER PATTERN

A : s th—
d= e Fringe spacingisa

2sinK  function of laser
wavelength and

beam angle.
REFLECTED FREQUENCY (f)
—d
fo< Y. e Doppler frequency —f—
d is proportional to
speed and inversely
proportional to ‘
fringe spacing. b +«——Material Direction——
T o O, | S Doppler pattern created at the
L= L dvt = Speedisintegrated A S point where beams converge.

to measure length. ‘ , g Doppler pattern not visible
| to the human eye.

SPECIFICATIONS

MODEL-SPECIFIC SPECIFICATIONS

Unidirectional — SL mini- | Bidirectional — SLR mini-
Specification i4 W i4 W Units
1220 3060 1220 3060
Minimum speed* .
(Low speed enabled) 0.15 0.25 0 0 m/min
Minimum speed** .
(Low speed disabled) 04 11 0 0 m/min
Maximum speed 2000 3000 +2000 +3000 m/min
I'\(/Ia ﬁgltrf?’iT measurable 231xlength resolution +231xlength resolution m
Nominal stand-off distance 120 300 120 300 mm
Depth of field 20 60 20 60 mm

*Minimum measurable speed when low speed measurement is enabled on CDI4 measurement page.
** Minimum measurable speed when low speed measurement is disabled on CDI4 measurement
page (i.e. SL gauge will stop measuring object speed when below this speed value).

***Maximum measurable length is dependent on the setting of length resolution on CDI4
Measurement page. If the length resolution is set to 0.1, the maximum measurable length is
231x0.1=214748364.8 m; if the length resolution is set to 0.0001, the maximum measurable length is
231x0.0001=21474.8 m.

COMMON SPECIFICATIONS

Specification Minimum | Typical | Maximum | Units
Accuracy -0.05 0.05 %
Repeatability -0.02 0.02 %
Acceleration 500 m/s?
Measurement update time 40 us
Laser beam diameter 3 mm
Laser classification 3B -
Operating temperature +5 +40 °C
Environmental protection IP67 -
Power supply voltage 18 24 30 VDC
Power consumption 15 W
Page 8 of 90
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Length 142 mm
Width 104 mm
Height 53 mm

Measurement display

Integrated backlit LCD

Pulse outputs

3x RS-422 compliant differential pair outputs with
maximum pulse rate 2 MHz (cable length dependent),
end-user configurable as:

6x independent pulse outputs

3x quadrature output

Laser safety

Laser enable input

Open shutter input

Shutter status output

2x Logic outputs (end-user configurable
functions)

o ' Reverse Direction Length Hold
3x Logic inputs (end-user configurable R Speed Hold
functions) eset peed Ho

End of Reel Display Hold
Gauge OK Gauge too hot
Good reading Object detected

Preset length 1 / Batch length reached

Preset length 2 / Batch number reached

Gauge measuring speed

Standard communications interfaces

RS-232* | CANbus**
Ethernet TCP/IP (Modbus protocol), WIFI, OPC UA.
PROFIBUS | PROFINET | 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 CDI4 interface display unit.
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Label | Description

1 LED indicators

2 LCD display

3 Tamper-evident seal (x2; damage to or removal will invalidate the product warranty)

FRONT VIEW

| I—

o o
|
1

Label | Description

1 Optional air wipe / beam enclosure tube mounting holes (x4)

2 Optical window

Laser shutter control switch

Switch status

Laser shutter status

Laser beam status

Out

Closed

Blocked

In

Open

Emitting
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Label | Description

Earth bolt

Cooling air / water outlet

Cooling air / water inlet

“INTERFACE” connector port

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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UNDERSIDE VIEW
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Label | Description
1 M5 threaded mounting hole (x3)
2 Y4"-20 UNC threaded tripod mounting hole
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
Extinguished | No laser emission
LASER | Yellow Laser emission
Flashing Laser shutter is closed, whilst laser diode is on.
CAN Extinguished | No CANbus connection
Green CANbus communicating
Extinguished | No Ethernet connection
EIP Green Ethernet connected
Flashing red | Ethernet data transmission
i-BUS Extinguished | Optional PROFIBUS / PROFINET / EtherNet/IP not connected
Green Optional PROFIBUS / PROFINET / EtherNet/IP connected

ON-GAUGE LCD DiIsPLAY

The SL mini-i4 W and SLR mini-i4 W gauges are fitted with a backlit, on-gauge LCD which displays
the following information:

(" LASER CAN EIP 1BUS )

O © O 0

s= 0.00
-0.0000

GR: 0% SNR:3

N )
Label | Description
S Measured speed
L Measured length

GR Good Readings percentage

SNR | Signal-to-Noise Ratio
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OPTIONAL ACCESSORIES

COMMUNICATIONS

CDi4

Touch screen display module

Touch screen display.

Connects via the CAN-bus port.

Displays measured speed and length.

Provides menu-based setting of all parameters.
Mounts directly on the gauge body or remotely via
an extension cable.

Proton part number

00049MCO021

Panel Mounting Kit (CDI4)

CDI4 mounting kit module

The CDI4 Panel Mount can be used when fixing the CDI4 to
a surface such as a control panel or cabinet. The Panel
Mount has a machined aluminum frame finished with a black
anodize. The hidden rear bracket is made from stainless
steel.

Proton part number

00049MC043

CDI3

Touch screen display module

The CDI3-SL is a color display interface. The display can be
fitted to the gauge head utilizing the gauge mounting bracket
(option) or panel mounted (panel mounting option). Various
critical parameters are displayed and can be selected via the
button entry pad below the display.

Proton part number

00049MCO003

Panel Mounting Kit (CDI4)

CDI4 mounting kit module

The CDI4 Panel Mount can be used when fixing the CDI4 to
a surface such as a control panel or cabinet. The Panel
Mount has a machined aluminum frame finished with a black
anodize. The hidden rear bracket is made from stainless
steel.

Proton part number

00049MC043
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CAN-bus cable

Name Length /m Proton part number
CAN 9DD_003M 3 00041CB003
CAN 9DD_005M 5 00041CB005
CAN 9DD_010M 10 00041CB010
CAN 9DD_020M 20 00041CB020
CAN 9DD_030M 30 00041CB030
CAN 9DD_040M 40 00041CB040
PCiS SL/SLR mini PC Interface Software
?;—%Tﬁ i e PC-based software package.
Tu - " e User-friendly graphical user interface.
Gow0 . o Displays all measurements.
Tomo - e Provides menu-based setting of all parameters.
—m— . e Provides trending, data logging, presets and alarms.
) e Gauge to PC connection via RS-232 or Ethernet
Proton part number 00060SW001

USB-RS232 Cable

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

Proton part number GP00000624
POWER
PSU-BOB Power supply and mini break out box

e Connects via the DB44 “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.

Provides a RJ45 socket for the Ethernet interface.

End user cables are sealed with three cable glands.

Input voltage range: 90 — 260 VAC @ 45 — 65 Hz.

e Select the required length of DB44 cable from below.

Proton part number 00060MCO050

DB44 “INTERFACE” port to PSU-BOB cable
Name Length/m | Proton part number
DB44_003m(9.8ft) Cable 3 00053CE001
DB44_005m(16ft) Cable 5 00053CE002
DB44_010m(32ft) Cable 10 00053CE003
DB44_020m(64ft) Cable 20 00053CE004
DB44 _030m(98ft) Cable 30 00053CE005
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ALARM AND REPORT

Zebra Label Printer

Zebra GK888T Desktop Label Printer offer a comprehensive
choice of Direct Thermal and Thermal Transfer printing method-
each with distinctive characteristics to ensure your specific
application is fully satisfied.

Printer Specifications:

Resolution : 203dpi / 8 dots per mm

Memory: Standard 8BMB SDRAM; 8MB Flash

Print Width: 4.09"/104mm

Print Length: 39"/990mm

Print Speed: 4" per sec/102mm per sec

Media Sensors: Transmissive and reflective

Proton part number

00043MCO033

Al Alarm Unit

P ()
(m

The Al audio and visual alarm unit is used to alert operators
when the product exceeds tolerance levels and to indicate
gauge operation states. The A1 Alarm unit connects via the
relay contacts to the gauge head or BOB for alarm activation.

Proton part number

00025MC001

TC300 (Temperature Control)

TC300 is a water temperature control system which is
designed to regulate the temperature of the gauge using a
continuous water flow. It is typically used in elevated
temperature environment to maintain gauge temperature within
specified range.

Proton part number

00039MCO002
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GUIDE ROLLER

V20 ADJ. Roller

This guide system is a triple roller, were the upper roller is fixed
in position to ensure the top of the cable is always at the correct
height for the Proton length measuring units. The V rollers then
adjust by means of a hand wheel and come together to push
the cable or tube product up to touch the upper guide roller. A
very effective solution to maintain product height for optimum
length measurement performance. The V20 Adj. roller can be
used in conjunction with the PHA2 mounting system.

Proton part number

00009MC220

V20 ADJ. Roller

This guide system is a triple roller. the upper roller is fixed in
position to ensure the top of the cable is always at the correct
height for the Proton length measuring units. The V rollers then
adjust by means of a hand wheel and come together to push
the cable or tube product up to touch the upper guide roller. A
very effective solution to maintain product height for optimum
length measurement performance. The V20 Adj. roller can be
used in conjunction with the PHA2 mounting system.

Proton part number 00009MC220
GRB-30-PHA2
T:ﬁ?é T, The GRB-30-PHA2 Gauge Mounting Bracket (two are provided
\“”\\ E N as a set) is fitted one on the input and other on the output side
T E AN off the PHA2 on which is also fitted the optional Guide rollers
N (GR30VC or GR40VCHS).

Proton part number

00009MC670

GR30-VC

The GR30-VC is a Zirconia coated V-shaped Aluminium roller
with a max product diameter of 30mm (1.18 Inch), incorporating
twin race bearings for long life performance. Max linear line
speed for this roller type is 500m/min. The roller comes
together with the mounting spigot for ease of replacement and
must be combined with the mounting bracket, either GRB or
GRG types.

Proton part number

00009MC123

GR40-VCHS

The GR40-VCHS is a solid ceramic V-shaped roller with a max
product diameter of 40mm (1.58 Inch), incorporating twin race
bearings for long-life performance. Max linear line speed for this
roller type is 1500m/min. The roller comes together with the
mounting spigot for ease of replacement. It must be combined
with the mounting bracket, either GRB or GRG types.

Proton part number

00009MC250
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PROTECTION

Air wipe

e 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 um solid particle count 100 / m3

0.5 - 1 um solid particle count 1 / m3 1

1 -5 um solid particle count 0 / m3

Water vapour pressure dew point -20 °C 3
Qil aerosol and vapour 0.01 mg / m3 1

STANDS AND GUARDS

HST3

The Heavy Duty Adjustable Height Stand is designed for use on
the full range of InteliISENS products. Construction is of an
aluminium box tube and plate, with fixing holes for floor
mounting and adaptor plate for fixing of gauges.

Proton part number

00050MCO037

PHAZ2 (SL/SLR mini1220)

PHA-2(SL/SLR mini1220) is a mounting system for the
SL/SLR1220mini. It is designed for use in cable or tube
applications to mount the SL system pointing downwards
towards the cable or tube surface. The standard fixing of the
SL/SLRmIni1220 gives a 120mm stand off and can be adjusted
for different product diameters. Additionally a laser guard can
be purchased which will mount to the PHA-2mini for protection
against accidental viewing of the laser beam.

Proton part number

00020MC401
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PHA2 Laser Guard (SL/SLR minil1220)

The PHA2 Laser Guard (SL/SLR mini1220) is designed to be
used in conjunction with a PHA2 (SL/SLR mini1220). The laser
Guard is a cover which surrounds the SL/SLR mini protecting
against accidental viewing of the laser beam. The Guard cover
is fitted on vertical slides, when lifted the laser is automatically
switched off. A product viewing window is included, This
window is laser safe for 650nm lasers and is CE approved.

Proton part number

00020MC402

PHA2 (SL/SLR mini3060)

i

N
|

PHA-2(SL/SLR mini3060) is a mounting system for the
SL/SLR3060mini. It is designed for use in cable or tube
applications to mount the SL system pointing downwards
towards the cable or tube surface. The standard fixing of the
SLK/SLRmIni3060 gives a 300mm stand off and can be
adjusted for different product diameters. Additionally a laser
guard can be purchased which will mount to the PHA-2mini for
protection against accidental viewing of the laser beam this
item.

Proton part number

00020MC405

PHA2 Laser Guard (SL/SLR mini3060)

The PHA2 Laser Guard (SL/SLR mini3060) is designed to be
used in conjunction with a PHA2 (SL/SLR mini3060). The laser
Guard is a cover which surrounds the SL/SLR mini protecting
against accidental viewing of the laser beam. The Guard cover
is fitted on vertical slides, when lifted the laser is automatically
switched off. A product viewing window is included, This
window is laser safe for 650nm lasers and is CE approved.

Proton part number

00020MC406
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MEETING LASER SAFETY REGULATIONS "User Part":

The SLmini-i4 W units are Laser Class IIIB devices. We wish to reiterate that all Laser Doppler
sensors manufactured by PROTON meet all requirements of EN60825-1 "manufacturers part”.

As to help complying our clients with EN60825-1 "users' part", Proton recommends the SLmini-i4 W
type sensor is mounted onto the PHA2mini Mount, fitted with a "slide-Up" Laser Guard. This
arrangement is assuring:

- the useful travel of the laser beam is terminated (by the bottom plate of the PHA2mini mount.

- It is made impossible that anyone can look directly into the laser beam, this by the design and by the
fact the SLmini-i4 W laser cannot emit laser with open "Laser Guard". The Laser Guard being a guard
made from metal must be properly closed before the laser is emitting.

It is the Laser Guard that is activating a Hall sensor that on its turn is activating the Laser Shutter.
To allow operator inspection to inspect proper adjust of the (optional) wire guides, on the front of the
Laser Guard, a filter is incorporated that reduces the laser emission by a factor near 100 times
(similar to laser safety goggles).

To reduce the risk of stray light being reflected outside the guard through the left hand and right hand
openings of the Laser Guard (for wire/cable passage), both openings have been provided with
bristles. Also the gaps between where the Laser Guard envelopes the laser cover have been reduced
to near zero, again to stop reflected laser light exiting through these gaps.

Hundreds of Laser Units type SLmini-i4 W Series fitted with the PHA2mini Mount with Laser Guard
have been assessed by Laser Safety officers within the EU and USA, and in each and every case
(without exception) the set-up has been found to meet EN/BS 60825-1 for what concerns "Laser
Safety users' part".
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OPTIONAL COOLING SYSTEM

For hot environments, air or water may be pumped through the base of the gauge for cooling.

INTERFACE

aaaaa
escos

Q) cooune b

IR

Cooling air or
water inlet

Cooling air or
water outlet

Note: cooling is required if the case temperature of the gauge exceeds 50°C.
The case temperature of the gauge can be viewed on the Status page 2 on CDI4.
Status
Case temperature [°C]:
Gauge core ver:
Gauge application ver:
Gauge software date:

Gauge Serial Number:

Gauge Gauge Model: SLmini0

CDI4 software ver: 5.00

CDI4 software date: 2022-4-13

Air cooling

o The gauge may be air-cooled using factory air regulated with a reducer valve to a pressure of
1.5 ~2.5 bar fed to the cooling inlet.

e The cooling air travels only in the embedded cooling channel in the base of the gauge; it does
not come into contact with the internal workings of the gauge.

o Waste air is vented from the cooling outlet; to reduce its acoustic noise, a silencer (e.g. from
Norgren or Martonair) may be fitted downstream of the cooling outlet.

Water cooling

Cooling water specification Minimum Typical Maximum | Units
Water temperature 5 25 C
Speed of water flow 1.2 m/s
Water pressure 0.1 0.5 M/Pa
Water flow rate 15 L/h
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INSTALLATION

PRECAUTIONS

Operating and storage temperature

Specification Minimum | Typical | Maximum | Units
Operating temperature +5 +40 °C
Storage temperature 0 +45 °C

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

e Do notinstall the gauge near high temperature surfaces or objects which may cause it to
overheat.

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

o 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

e 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.

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

o 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

sim . H
o[0] [0]o

P e A R
|

|

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.

e 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 o Provided
Measure Description by

A Laser Safety Officer (LSO) must be appointed by the end-user
organisation and is responsible for ensuring that both the equipment End-user
and staff comply with laser safety regulations.

Laser Safety
Officer

The end-user organisation must provide appropriate laser safety
training for all operators and maintenance personnel working in close End-user
proximity to the gauge.

Laser safety
training

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

Laser enable | key and must withhold it during system maintenance or it the system End-user
key-switch | fails to comply with laser safety regulations.
A laser enable key-switch is provided on the optional PSU- Proton

BOB-mini.

Page 23 of 90
SL mini-i4 W and SLR mini-i4 W Series Speed and Length Gauges Instruction Manual - issue 3p



Safety Description Provided
Measure by
Terminate the laser beams at the end of their useful length (behind
the measured object) with a beam block.
Ct?a ?::i'ga?gd Co_ntain Iager beam paths with Ia§er guards which have cIosure_ End-user
b switches wired to the SHUT_EN input so that the laser shutter is
eam path : )
closed 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.
lllumination of the “LASER” LED on the gauge indicates laser Proton
Emission 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 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
protection exposure to the laser, for example during gauge alignment (see the End-user
eyewear “Laser Safety Parameters” section for information on laser
wavelength, power and power densities).
Class 3B laser warning signs must be displayed in the working area;
precautions on the warning signs must be followed.
Example class 3B laser warning signage:
Laser
WARNING
signs

VISIBLE AND INVISIBLE
LASER RADIATION
AVOID EXPOSURE TO BEAM

CLASS 3B (CLASS llib)
LASER PRODUCT

50mW max.
WAVELENGTH A=620~690nm

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.
¢ 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 If 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

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.

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
micro-fibre lens cleaning cloth

Do NOT use facial tissues as these can scratch delicate optics.

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:

Install earth connections.

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

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

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

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

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.

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

=

ugaoaneooaut

Stand-off distance

i Depth-of-field

Ideal object location —»

Model Stand-off distance / mm Depth-of-field / mm
SL mini-i4 W SLR mini 120 20
1220 1220
SL mini-i4 W SLR mini 300 60
3060 3060
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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
O (L e
(FEET
[]11i5E000000 {{| LGl
o) IR e ARARRARARAN AL G
el O O
_________ ! O O

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)

[ e
Cikid {
iljin
qagogoagalt
ANEARAARARANALE

90° 909
* l

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 B / 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-i4 W Unidirectional Speed and Length Gauge

The unidirectional SL mini-i4 W 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-i4 W 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-i4 W is

used.
SL mini-i4 W Left to right Right to left
(FEET (FEEF
3100000063 UA0oaNe0eD
Object motion direction
=N &
Rev Direction
Count logic input Speed Length Speed Length
[Up] Inactive Positive Incrementing Positive Incrementing
Down Active Negative Decrementing Negative Decrementing

[ ] factory-default setting
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SLR mini-i4 W Bidirectional Speed and Length Gauge

The bidirectional SLR mini-i4 W speed and length may be used for production lines that exhibit
bidirectional motion and line stoppage.

SLR mini-i4 W Left to right Right to left
(FS 58| EiEkd
aooaonoaoly|[ | gocanenng
Object motion direction
HARRARANAL G BNEARAARLRANEAG
> | <2
Input Rev
Count DW12 12 D|r_ec_t|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 6 mm
out)

M5 mounting bolt torque 6 Nm
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ELECTRICAL INSTALLATION

Earth connection
[ O (I ey S

e eEGCLELR RO D . ‘
O COLOOA00000DEED
E eEeenoccEEd0od ) g
| I | | I | 1

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.
¢ Do not rely on the mounting bolts to provide a reliable earth path.
¢ 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

e 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 29) is connected
(via an external user-supplied switch contact) to any one of the “DGND” pins (pins 3, 4, 15,
28, 34, 44).

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: DB44 male (socket)

Functional | p; Designation Description Notes
group
Shield S Shield Shield Connect to cable and plug shields
= 1 +24V +24V power
ower 2| SUPPLY supply
supply and 3 Power suppl
signal I supply
ground 4 | DGND and signal
28 ground (0V)
: Laser diode
Connection
Laser statg .
enable 29 | LSR_EN Laser enable Open Off (no emission)
Connected to .
DGND On (emission)
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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.

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

SRR I S I Yy 6y Yy Yy S

ML

i

3

O

:

— 1

SHUT_EN input

Shutter control switch

Shutter state

Laser output

position
Open 6] Closed Blocked
Open I Closed Blocked
Shorted to DGND ®) 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.
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SHUT_EN input electrical specifications

Connector type:

DB44 male (socket)

Functional Pin | Designation Description | Notes
group
Shield S Shield Shield Connect to cable and connector shields
1 +24V +24\ power
Power 2 SUPPLY supply
supply and 3 Power
signal 4 supply and
ground 44 DGND signal
ground (QV)
Connection Shutter | Laser
Shutter Shutter Low state (logic 0) / Open Emitting
30 | SHUT_EN . connected to DGND
control control input High state (logic 1) /
Closed | Blocked
unconnected

e The SHUT_EN input is NOT isolated from earth.
e The input 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 \%
High state (logic 1) input voltage 10.5 Y
Absolute input voltage -30 30 \%
Low state source current 3 mA
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SHUT _ST output electrical specifications

4 N
1..............&;
‘oo0o000000O0OOGOGOOGOO

I F R N N NN ENNNNREN LL
. J
Connector type: DB44 male (socket)
grgsgonal Pin | Designation Description | Notes
Shield S Shield Shield Connect to cable and connector shields
1 +24V +24\ power
Power 2 SUPPLY supply
supply and 3 Power
ground 4 DGND zg}‘g?’ and
28 ground (QV)
Signal Shutter | Laser
Shutter Shutter Pulled down to
control 21 SHUT_ST status output | DGND Closed Blocked
Floating Open Emitting

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 Itis recommended that the SHUT_ST output is used to drive an opto-isolated solid-state

relay.

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

Specification Minimum | Typical | Maximum | Units
Power supply voltage* 18 24 30 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: DB44 male (socket)

Functional . . ] —
group Pin | Designation Description Notes
Shield S | Shield Shield

1 | +24V
Power 2 | SUPPLY +24V power supply
supply 3 Power supply ground

4 DGND (V)

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 VIA CDI4

POWER ON SCREEN

When the gauge is powered on, the Proton welcome
screen will be displayed momentarily.

Touch screen calibration

If the CDI4 touch screen can be calibrated using the following procedure:

1. Press the “Click to calibrate touch screen” message during gauge power on to access the screen
calibration function.

2. Tap the screen as directed, the screen will be calibrated.
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HOME PAGE 1 (NORMAL MODE)

Home page 1 (in normal mode) displays:

Speed hold / Length hold / Laser status

- Current measured total length

S [m/min]

- Current measured speed

- GR: Good readings level
- SNR: Signal-to-Noise Ratio

HOME PAGE 1 (BATCH MODE)

Home page 2 (in batch mode) displays:

@ @ Speed hold / Length hold / Laser status
285 9 - Current measured batch length
[ |

L tm1

0 - Current batch number

s[m/min] 28.59 TL[m] 385.9 - Current measured speed
- Current measured total length
GR 0% 0 - GR: Good readings level

- SNR: Signal-to-Noise Ratio
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Press the “ button to reset the current measured length to zero.

A pop-up window will appear after pressing this button:

Length reset ?

‘ OK Cancel ‘

Press the “OK” button to reset the length to zero, or press the “Cancel” button to cancel the
operation.

Press the E button to access the function menu page.

>>
Press the - button to advance to the next page.

Speed hold: the symbol will appear on the home page 1 when the logic input is set to Speed
Hold.

Length hold: the symbol will appear on the home page 1 when the logic input is set to
Length Hold.

. Laser status: the symbol will appear on the home page 1 when the gauge laser diode is
power on. When the diode is power off, the symbol will flash.
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HOME PAGE 2 (NORMAL AND BATCH MODE)

Home page 2 displays:

- The proportion of which has currently been measured relative to
the value of preset length 1, up to 100%.

- The value of Preset Length 1
Adjust Preset Length 1 by clicking on the value, entering the
new value and clicking the “OK” button.

- The proportion of which has currently been measured relative to
the value of preset length 2, up to 100%.

- The value of Preset Length 2
Adjust Preset Length 2 by clicking on the value, entering the

new value and clicking the “OK” button.
0.0000

- Set the required x-Box height ranging from 0~200mm (only if
X-BOX height [mm]: the x-Box is installed and enabled).

Current height [mm]: - Current x-Box height display.

| | Press the E button to access the function menu page.
Press the button to return to “Home Page 1”.

FUNCTION MENUS

Press the E button on the home page to access this
page.

Press the Home icon to return to the home page; or
press the other icons to access the parameter
configuration pages.

Measurement

Interface

®

Status Access levels
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MEASUREMENT

M t Press the Measurement icon on the home page to access
easuremen the Measurement page 1.

Operation mode: Normal - Select the operation mode from options: Normal; Batch

Measurement unit: ] - Select the measurement unit from options: m/min, m;
m/min,m ft/min, ft; f/min, yds; ft/min, inch; yds/min, yds.

Length resolution: 0.0001/ I8 Select the length resolution from options: 0.1&0.0001,

Speed D_P: - Select the speed decimal place.

Length D.P: - Select the length decimal place.

Object detect switch: - Select the object detect switch from options: OFF; ON.

=

0.D. threshold [%] : - Set the object detection threshold.

Object detect mode: DC Level - Select the obiect detect mode: DC level; Zero speed

Press the button to return to the home page.

Nomal |
mminm |
oo
R
oo
oN |
9
DG Level |

Press the E button to access the function menu page.
Press the button to advance to the next page.

v
v

Operation Mode: Normal / Batch mode

In Normal mode, the SL gauge is used to measure one continuous product.

In Batch mode, the SL gauge is used to measure many items of similar length in a batch of a
particular amount. For example, it may be a batch of 4000x 3-metre lengths of cable, with the SL(R)M
guage emitting a pulse ouput every 3 metres to an inkjet printer.

Measurement Unit: m/min,m; ft/min,ft; ft/min,yds; ft/min,inch; yds/min,yds
If the measurement unit is changed (for example from metres to feet or yards), the pulse and
analogue outputs will be changed accordingly.

Length resolution: 0.1; 0.0001
This affects the actual length and speed readings, and the readings sent to an CDI4 display, or via
any of the communications options.

Speed D.P: 1; 0.1; 0.01; 0.001
Adjust the decimal place of the speed reading.

Length D.P: 0.1; 0.01; 0.001; 0.0001
Adjust the decimal place of the length reading.

Object detect switch: OFF / ON

If “ON” is selected, then the measured length is reset to zero on detection of a new object.

If “OFF” is selected, then the measured length continues to accumulate from the previous value on
detection of a new object.
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Measurement
Auto reset when O.D.: OFF - Select auto reset switch from options: OFF; ON.

Length auto save: OFF - Select the length auto save switch from options: OFF; ON.

Speed average time[ms]: - Set the value of speed average time.

Hold time [ms]: - Set the value of hold time.

Length offset [m]: - Set the value of length offset.

Speed compensation: - Set the value of speed compensation.

9
9
_ o.00q
___o.00q

Min speed limit [m/min]: ) - Set the value of minimum speed limit.

Acc limit [m/min/s]: - Set the value of acceleration limit: 1~9999

)

Press the EI button to return to the home page.
Press the E button to access the function menu page.
Press the button to advance to the next page.

Auto reset when O.D: OFF / ON

If “ON” is selected, then the measured length is reset to zero on detection of a new object.

If “OFF” is selected, then the measured length continues to accumlate from the previous value on
detection of a new object.

Length auto save: OFF / ON

If “ON” is selected, when the gauge is powered off, the current length will be stored in memory, and
length count will continue from that point on subsequent power-on.

If “OFF” is selected, when the gague is powered off, the current length will NOT be stored in memory,
and length count will begin from 0 (zero) on subsequent power-on.

Speed average time: 0~5000ms

If set to O (zero), the speed reading is not averaged. If set to a value from 1~4999 ms, the average
speed is calculated at that interval.

The speed averaging time affects the pulse output as well as the analogue output, although the
outputs can be based on the immediate speed (non-averaged speed) or the averaged speed.

A long speed averaging time means that the pulse output is more stable , but less sensitive to small
and sudden changes in measured velocity.

Hold time: 1ms ~ 5000ms

Hold time is the short period of time (typically 2 seconds) for which the current speed is held while the
gauge is unable to make a reading. This allows, for example, for mementary movemetns of the object
surface outside the measuring field. A long hold time is a disadvantage when the end of a product
passes out of the gauge’s measuring field, and measurement length continues to accumulate until the
hold time is over.

If a minimum speed limit is set and the speed falls below this limit, the gauge record a speed of 0.

It is possible to set the hold time to O, but it is not recommended.
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Length offset: 0 ~ 3276.7m

This is used if a product is threaded through a production line before the production line is started,
particularly if the gauge is sited a the beginning of the line. A positive length (Length offset) can be
added to compenstae for the unmeasured length.

Speed Compensation: 0.0001 ~ 6.5535
Set a value other than the default value of 1.0000 to apply a compensation factor to the measured
speed.

Min speed limit: 0 ~ 6553.5 m/min

If the speed falls below this limit, the gauge will show zero speed and stop accumulating measured
length. This feature is useful where the product is not completely stationary when the production line
is stopped. Since the gauge can measure very low speeds and does not distinguish between forward
and backward movement, the gauge’s messured length reading may continue accumulating.
However, if a minimum speed is set, this problem is prevented. If the speed falls below the minimum
speed limit, the gauge records a speed of 0. To disable this function, set the minimum speed limit to
zero.

|
Measurement

Language: English - Select the CDI4 software language from options: English;
Chinese

Speed mode: Bl - Select the speed mode from options: Normal; Simulation

Simulation speed [m/min]: WIll - Set the simulation speed if the speed mode above is set

to “simulation” mode.

Low speed measurement. picapled - Set the “Low speed measurement” switch.

Press the EI button to return to the home page.
button to access the function menu page.

Press the
Press the button to advance to the next page.

Low speed measurement: when low speed measurement function is disabled, the gauge will stop
measuring the object running at low speed (please refer to the specification table for the specific
speed value for each model).
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COMMUNICATIONS

i
Comms

RS232 baudrate:

RS232 protocal:

RS422/485 baudrate:

RS422/485 protocol:

CAN Baudrate:

Gauge CAN address:

CDI4 CAN address:

Comms-Ethernet

Modbus ID:

DHCP: Disabled |
Subnet: 0l. 0 0. 0

cateway: |||

MAC Addr: 00-00-00-00-00-00

- Select RS232 baud rate from options: 4800; 9600;
19200; 38400; 115200.

- Select RS232 protocol from options: Modbus; PROTON;
ZM400 Printer.

- Select RS422/485 baud rate from options: 4800; 9600;
19200; 38400; 115200.

- Select RS422/485 protocol from options: Modbus;
PROTON; ZM400 Printer.

- Select CAN baud rate from options: 250K; 500K; 1000K.
- Set the gauge CAN address.

- Set the CDI4 CAN address.

Press the IEAM button to return to the home page.
Press the I button to access the function menu page.
Press the button to advance to the next page.

- Enter the Modbus ID of the gauge.
- Enable or disable the DHCP function.

- Set the IP address of the gauge head then click the
“OK” button to confirm

- Set the Subnet Mask of the network then click the “OK”
button to confirm.

- Set the Gateway IP address of the network then click the
“OK” button to confirm.

- The MAC address of the gauge.

Press the EI button to return to the home page.
Press the E button to access the function menu page.
Press the button to advance to the next page.
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| Comms-iBUS

iBUS

iBUS type:

. ) - Select the industrial communication bus type.

iIBUS type: Note that if the iBUS type is changed, the gauge must
be reboot to take effect.

DEV ID: - Set the device ID of the gauge.

DEV Baudrate- - Select the DeviceNet baud rate from options: 125K; 250K;
500K.

Profibus ID- - Set th_e Profibus ID of the gauge then click the “OK” button
to confirm.

Press the IEAM button to return to the home page.
Press the E button to access the function menu page.
Press the button to advance to the next page.

Comms

iBUS

DHCP: LI - Enable or disable the DHCP function.

IP Addr: _ol _OI_OI _OI - Enter the IP address assigned to the gauge.
Subnet: 40' 40| : 40| 40| - Enter the subnet mask for the network.
Gateway: J Jlj 40| - Enter the gateway IP address for the network.

MAC Addr: 00-00-00-00-00-00

Press the EI button to return to the home page.

Press the button to access the function menu page.

Press the button to advance to the next page.
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COMMUNICATIONS

T
Comms

RS232 baudrate:

RS232 mode:

RS422 baudrate:

RS422 mode:

CAN Baudrate:

Gauge CAN address:

CDI4 CAN address:

s
Modbus _ |
s
=04
9
9

CDI4 CAN terminator:
A =]

| Comms / Ethernet

Modbus ID:

DHCP: Disabled
IP address: ol 0_ 0|. |
Subnet mask: ol 0_ 0|. |

cateway: || | [ 4

MAC address F8-95-50-01-00-06

UDP IP: 192.168.0. |

Interval time of UDP[ms]: 0 |

¢ | =

- Select RS232 baud rate from options: 4800; 9600;
19200; 38400; 115200.

- Select RS232 mode from options;: PROTON; Modbus.

- Select RS422 baud rate from options: 4800; 9600;
19200; 38400;115200.

- Select RS422 mode from options: PROTON; Modbus.

- Select CAN baud rate from options: 250K; 500K; 1000K.

- Set the gauge CAN address.
- Set the CDI4 CAN address.

- Set the CDI4 CAN terminator ON or OFF.

Press the IEAM button to return to the home page.
Press the I button to access the function menu page.
Press the button to advance to the next page.

- Set the Modbus ID.

- Enable or disable the DHCP function.

- Set the IP address of the gauge head then click the
“OK” button to confirm.

- Set the Subnet Mask of the network then click the “OK”
button to confirm.

- Set the Gateway IP address of the network then click the
“OK” button to confirm.

- The MAC address of the gauge.

- Set the UDP IP address.

- Set the Interval time of UDP.

Press the EI button to return to the home page.
Press the E button to access the function menu page.
Press the button to advance to the next page.
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Comms [/ iBus

iBUS

iBus type: MODBUS_TCP

- Select the industrial communication bus type.
iBUS type: Note that if the iBUS type is changed, the gauge must
be reboot to take effect.

DeviceNet ID: - Set the device ID of the gauge.
DeviceNet baud rate: - Select the DeviceNet baud rate from options: 125K; 250K;
500K.

PROFIBUS 1D: - Set the Profibus ID of the gauge then click the “OK” button
to confirm.

DHCP: Disabled - Enable or disable the DHCP function.

Endian made: - Set the Endian mode.

B | e A button to return to the home page.
13 Press the E button to access the function menu page.
Press the button to advance to the next page.

Comms / iBus

iBUS

IP address: 0. 0. 0. O - Enter the gauge IP address.
Subnet mask: 0- (UBEEN R I - Enter the subnet mask of the network.
Gat :
aleway 0- 0. 0. 0 - Enter the gateway IP address of the network.

MAC address F8-96-50-01-00-01

Press the EI button to return to the home page.
Press the E button to access the function menu page.
Press the button to advance to the next page.
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INTERFACE

Interface TR Press the Interface icon on the function menu page to
access the Interface page 1.

Sync pulse at length reset: gpg | - Switch ON or OFF the pulse reset during length reset.

Pulse group A: pq p2 | - Select the pulse 1, 2 output mode.
Pulse group B: p3 pg | - Select the pulse 3, 4 output mode.
Pulse 1 rate : 0_000 pulse/m | - Set the required pulse rate for pulse output 1.
Pulse 2 rate : 0_000 pulse/m | - Set the required pulse rate for pulse output 2.
Pulse 3 rate : 0.000 pulse/m | - Set the required pulse rate for pulse output 3.
Pulse 4 rate : 0.000 pulse/m | - Set the required pulse rate for pulse output 4.

Press the EI button to return to the home page.
Press the E button to access the function menu page.
Press the button to advance to the next nace.

Sync pulse at reset: OFF / ON
Select ON to have pulse outputs reset during a length reset.

Pulse group A: P1 P2; P1=/P2; P1=Quad P2; P1/2=Quad P3/4
Select “P1 P2” mode to configure pulse output 1 and pulse output 2 with separete and independent
pulse rates.

Select “P1=/P2 " mode to couple together pulse output 1 and pulse output 2 as a differential pair, with
pulse rate set under “Pulse 1 rate”

Select “P1=Quad P2” mode to couple together pulse output 1 and pulse output 2 as a quadrature pair,
with pulse rate set under “Pulse 1 rate”.

Select “P1/2=Quad P3/4” mode to configure “Pulse 1”, “Pulse 2” and “Pulse 3", “Pulse 4” as a
guadrature pair,
with pulse rate set under “Pulse 1 rate”.

Pulse group B: as per “Pulse group A” above.

Pulse 1, 2, 3, 4 rate
Set the required pulse rate for “Pulse 1, 2, 3, 4 rate” in pulses/unit, where the unit is the
“Measurement” unit” (metres, feet, inch or yards) set on the “Measurement” page.

Note: When the “ Pulse A” is set to “P1=Quad P2”, the “Pulse 2 rate” field is disabled and the “Pulse
1 rate” sets the rate for the quadrature pulse output across both “Pulse output 1” and “Pulse output 2”.
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| Interface 2[6-.

Pulse group C: |p5 pg | - Select the pulse 5, 6 output mode

Pulse 5 rate : 0_000 pulse/m | - Set the required pulse rate for pulse output 5.
Pulse 6 rate : 0_000 pulse/m | - Set the required pulse rate for pulse output 6.
H-Level width [ms]: | - Set the H-level width of the pulse rates.

Press the EI button to return to the home page.
Press the E button to access the function menu page.
Press the button to advance to the next paae.

Pulse group C: as per “Pulse group A” above.

Pulse 5, 6 rate
Set the required pulse rate for “Pulse 5, 6 rate” in pulses/unit, where the unit is the “Measurement”
unit” (metres, feet, inch or yards) set on the “Measurement” page.

Note: When the “ Pulse C” is set to “P5=Quad P6”, the “Pulse 6 rate” field is disabled and the “Pulse
5 rate” sets the rate for the quadrature pulse output across both “Pulse output 5” and “Pulse output 6”.
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Interface 3[6.

LIN1 function 1: Rev Direction [ - Select the logic input 1 function 1.
LIN2 function 1: Rev Direction [ - Select the logic input 2 function 1.
SLERULNE Rev Direction [ - Select the logic input 3 function 1.
LINT FUN1 polarity: active Low [

- Select the logic input 1 function 1 polarity from options:
Active Low; Active High.

LIN2 FUN1 polarity: A tive Low [ - Select the logic input 2 function 1 polarity from options:
Active Low; Active High.

LIN3 FUN1 polarity: active Low [ - Select the logic input 3 function 1 polarity from options:
Active Low; Active High.

Speed direction: Up/Normal [ - Set the direction of the line speed from options:
Up/Normal; Down/Invert.

Press the IEAM button to return to the home page.
Press the E button to access the function menu page.
Press the button to advance to the next page.

LIN1/2/3function 1:
Select from the following options:
Rev Direction;

Length Hold;

Display Hold;

Speed Hold;

Reset Total Length;

End of Reel / Batch Length Reset;
None.

LIN 1/2/3 FUNL1 polarity: Active Low; Active High
Pulling the logic input low (logic 0) or logic input high (logic 1) activates the configured function.
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Interface 416..

LIN1 function 2: ml
LINZ function 2: ml
LIN3 function 2: ml
LIN1 FUN2 polarity: M

LIN2 FUN2 polarity: wl
LIN3 FUNZ polarity: wl

LIN1/2/3function 2:
Select from the following options:
Rev Direction;

Length Hold;

Display Hold;

Speed Hold;

Reset Total Length;

End of Reel / Batch Length Reset;
None.

- Select the logic input 1 function 2.
- Select the logic input 2 function 2.
- Select the logic input 3 function 2.
- Select the logic input 1 function 2 polarity from options:

Active Low; Active High.

- Select the logic input 2 function 2 polarity from options:
Active Low; Active High.

- Select the logic input 3 function 2 polarity from options:
Active Low; Active High.

- Set the direction of the line speed from options:
Up/Normal; Down/Invert.

Press the IEAM button to return to the home page.
Press the E button to access the function menu page.
Press the button to advance to the next page.

LIN 1/2/3 FUN2 polarity: Active Low; Active High
Pulling the logic input low (logic 0) or logic input high (logic 1) activates the configured function.
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Interface

Laser switch: - Switch the laser ON or OFF.

L.O. 1 function: - Select the logic output 1 function.

L.O. 2 function: - Select the logic output 2 function.

L.O. 3 function: - Select the logic output 3 function.

GR threshold [%] - Set the Good Readings threshold for logic output.
Speed response: - Select whether the speed reading used should be

averaged. Options: Average; Instant.

Length reset trigg - Select the length reset trigger mode: Level; Edge.

Press the EI button to return to the home page.

Press the button to access the function menu page.

Press the button to advance to the next page.

L.O.1/2/3function

Select the logic output function from the following options:
Gauge OK; Measuring speed;

Preset length 1; Preset length 2;

Good reading; Object Detected;

Gauge Hot

GR threshold: 0~ [60] ~100%
Set the threshold above which the “Good Readings” percentage will trigger pull-down of any logic
output configured to the “Good readings” condition.

Speed response: Average; Instant
Select whether the speed reading used should be averaged or not.
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Interface

AOP source: - Select the analogue output source: Speed; Good reading.
AOP full scale [m/min]: - Set the analogue output full scale value.
AQOP Gain: - Set the analogue output gain.

AOP Zero: - Set the analogue output zero.

Press the EI button to return to the home page.
button to access the function menu page.

Press the
Press the button to advance to the next page.
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STATUS

Press the Status icon on the function menu page to access the Status page. This page displays read-
only diagnose information on the gauge.

| status

Laser temperature [°C]: Gauge core ver:

Heating state [%]: Gauge application ver: 0.00

APD temperature [°C]:

Gauge software date: 00-00-0000

SNR: CDI4 software ver: 2.04

FFT amplitude: CDI4 software date: 31-12-2013
DC level [mV]:

APD bias voltage [V]:
Signal amplitude [%]:
Filter band:
Frequency [KHZz]:

Bragg temperature [°C]:

Bragg heating state [%]:

ACCESS LEVELS

Press the Access levels icon on the function menu page to enter the access levels page 1.
Input the password “18018” to enter the access levels page 2 then select to lock or unlock the
respective pages.

| Access levels [ Access levels

Password:
Home Pages: Unlocked

Measurement pages: Unlocked

Comms pages: Unlocked

Interface pages: Unlocked
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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: DB44 male (socket)

Functional Pin | Designation Description Notes
group
Ensure that the cable shield is
Shield S | Shield Shield connected to the plug shield
connection.
1
Power supply 5 ;%ﬁ;lpw +24V power supply
and signal 3
ground 2 DGND Signal ground (0V)
5 | CANH CANbus high
CANbus 6 | CANL CANbus low
CAN-bus LED indicator
CAN @ LED status Indication
Flashing green Online
CAN-bus communications Flashing red Communication error
Extinguished No communication
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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: DB44 male (socket)

Functional Pin | Designation Description Notes PC DB9 s_erlal
group port pin
Shield S | Shield Shield Connect to cable and Shield
connector shields
p 1 | +24Vv +24\ power
ower 2 | SUPPLY supply
supply 3
and signal Power supply and
ground f’s DGND signal ground (0V) 5
11 | RXD RS-232 receive 3
12 | TXD RS-232 transmit 2
RS-232 13 | CTS
14 | RTS

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 Printing

If the RS-232 interface “Mode” is set to “Print”, 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 is configured to the same value as set on the printer (9600 by
default).

Zebra ZM400 Cable

The gauge may either be directly connected to the printer via the DB44M “INTERFACE” port or via
the DB9F RS-232 port on an optional PSU-BOB:

SL / SLR mini-i4 W INTERFACE port
Required cable connector: DB44M

Zebra ZM400 RS-232 port
Required cable connector: DBOM

Designation Pin Pin Designation
Shield Shield Shield Shield
DGND 15 5 DGND
RXD 11 3 TXD
TXD 12 2 RXD

PSU-BOB 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:
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ner - [PROTON Ibl]

Ble Edt Yew (Cbect Took Windw Heb -8 x
ALk D3 & 4 Zoom  Vew *
- El B I v, 7. T [ [0 ] J.
=]
PRODUCT: 60.1807.00002 J
OPERATOR; JOE
1| DATE: DD/MM/YYYY h24:m:g
1| REEL#; 2727777772
1| REELFTy 2722972772
FPM AVG: 2727727772
AR s
X 3%V 10 ZDengres ZME00 200 don (ZFL| .

The gauge will send 3 strings in the following sequence to the Zebra ZM400 printer:
e String no.1: Reel number
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:

jgner - [PROTON.Ibl]

Ble Bt Wew Obect Took  window  Heb -8 x
3k [ b 2 @ | Sarriot - Zoom = view * €
EE - &« 6]

w2 D I P, I [ 0 [)

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

|| REELFTy 220229772
FPM AVGy 7727777772

i}
W 3310 ‘2D esigres 2500 200 doi ZFLI

Export the “PROTON.Ibl” 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:
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Select Export Method H

There is more than one export method available. Please select the
desired below.

Compact Flash
DR&M

Flash Card [PCMClA)
Internal Flash

Cancel

The Zebra ZM400 printer may be triggered to print a ticket by activating the “End of Reel”
logic input on the SL / SLR mini-i4 W 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’)
2

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.

16 Preset Multiple

10 . Write data to a block of consecutive input parameters.
Registers

04 Read data from a block of consecutive output

04 | Read Input Registers
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 115200 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
Slave Modbus address 01
(Gauge Modbus address)

Modbus function code 03
Starting address ';'gh 00

S yte

(Starting input parameter L

address) ow 08

byte
High 00

Number of points byte

(Input parameter word count) | Low
04

byte

Modbus response format Hex
Slave Modbus address 01
(Gauge Modbus address)
Modbus function code 03
Byte count 08
N = (2 x Number of points)
High
Data word 0 byte 01
(corresponds to input DW8) Low
F4
byte
High
Data word 1 byte 01
(corresponds to input DW9) Low
F4
byte
High
Data word 2 byte 01
(corresponds to input DW10) | Low
F4
byte
High 01
Data word [(N/2) — 1] = 3 byte
(corresponds to input DW11) | Low
F4
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
Slave Modbus address 01
(Gauge Modbus address)

Modbus function code 06
High 00

Register address byte

(Input parameter address) Low
06

byte

High
Preset data byte 03

(Input parameter value) Low
E8

byte

The response is an echo of the query.

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

Modbus function code 06
High 00

Register address byte

(Input parameter address) Low
06

byte

High
Preset data byte 03

(Input parameter value) Low
E8

byte
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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 High 00 Starting address High 00
A byte S byte
(Starting input parameter L (Starting input parameter L
address) ow 01 address) ow 01
byte byte
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
Data word 1 byte 1F
(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.

Page 65 of 90

SL mini-i4 W and SLR mini-i4 W Series Speed and Length Gauges Instruction Manual - issue 3p




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 Ly
address) bOW 02
yte
Number of points ';'?2 00
(Output parameter word Ly
count) bOW 03
yte

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
Data word 0 byte 07

(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] L

(corresponds to output DW4) b;’;g 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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PROFIBUS COMMUNICATIONS

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: DB44 male (socket)

Functional Pin | Designation Description Notes

group

Shield S Shield Shield Connect to cable and plug shields
9 Vbus +5V

::SS;:IBJJS 10 GNDbus GND I-bus ground reference

bus 7 PROFI A/ RS485 B* A
8 PROFI B / RS485 A* B

*The |-BUS interface may also be used as RS485 MODBUS & PROTON protocol communication

interface when PROFIBUS is not used.

PROFIBUS LED indicator

i-BUS ©

LED status

Indication

Continuous green

Online

PROFIBUS communications

Continuous red

Communication error

Extinguished

No communication

Page 67 of 90

SL mini-i4 W and SLR mini-i4 W Series Speed and Length Gauges Instruction Manual - issue 3p




ETHERNET / IP OR PROFINET COMMUNICATIONS

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:

4 '
'eco0o000000000000
‘Toeo0o0o000000O0OOGOOO

U I N N NN NNNNNNNXN LU

\ J

Connector type: DB44 male (socket)
g?g;;'onal Pin | Designation | Description Notes
Shield S Shield Shield Connect to cable and plug shields
16 ETH TX+ TX+
Ethernet/IP or |—— ETH TX- e
RO N [(18 | ETHRx+ RX+
19 ETH RX- RX-
EtherNet / IP or PROFINET LED indicator
. LED status Indication
1-BUS @ Continuous green Online

communications

EtherNet / IP or PROFINET

Continuous red

Communication error

Extinguished

No communication
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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 Profinet) 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: DB44 male (socket)

Functional Pin | Designation Description Notes
group

Shield S Shield Shield Connect to cable and plug shields
16 TX+
17 TX-

Ethernet 18 RXT
19 RX-

Ethernet LED indicator
LED status Indication

EIP

©

Continuous green

Online and connected

Ethernet communications

Flashing green

Online but not connected
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OPC UNIFIED ARCHITECTURE (UA)

OPC UA is a central element of Industry 4.0 providing seamless communication between IT and
industrial production systems. OPC UA 1.03 has been supported on Proton SLmini gauge as a
standard interface. The OPC Client can exchange data (read / write) with SLmini gauge (OPC Server)
to real-time monitor and manage the gauge.

‘ WMOPC Viewer

SERVER

' /\ '
/

L_..‘\
WARNING

=

Proton SLmini gauge

Proton DGK gauge

To connect to the SLmini gauge (OPC Server) from an OPC Client software, please use the following
procedure:

1. Set up the OPC port number, user name and password on PCIS.
Main page > Comms (password: 65000) > OPC
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Serial Communication Industrial Communication Bus ETH
Modbus ID: 1 Bus Type: NONE ETH DHCP: Disabled -~
CAN ID: 17 i-BUS Type Selection: PROFINET v ETH Address: 192.168.1.191
CAN Terminator: ON v/  PROFIID: 4 ETH Subnet Mask: 255.255.255.0
CAN Baud Rate: 250 v DEVID: 3 ETH Gateway:  192.168.1.1
RS232 Protocol: MODBUS + DEV Baud Rate: 125K v ETH MAC: F8-95-50-01-00.
RS232 Baud Rate: | 115200 v Endian Mode: Little-Endiai ~ ETHIP: 192.168.1.191
RS422 Protocol: MODBUS +~ i-BUS DHCP: Disabled ~ ETH Subnet Mask: 255.255.255.[]
RS422 Baud Rate: 115200 v i-BUS Address:  192.168.1.171 ETH Gateway:  192.168.1.1
RS232: Normal +| i-BUS Subnet Mask: 255.255.255.0
RS485: Normal v i-BUS Gateway: 192.168.1.1 OPC
Ethernet: Normal  ~| i-Bus MAC: F8-95-50-01-00-01 Port: 4840
UDP i-BUS IP: 0.0.0.0 [ Anonymous
Interval Time: 0 ms User: admin
Destination IP Address: Password: ™"
192.168.1. 31 Data
Config

Port Number: 1M1

WIFI Ein

Enter the OPC port number (default: 4840), user name (default: admin) and password
(default:admin). If “Anonymous” is ticked, the OPC Client will log in the gauge anonymously.

2. Configuration on the OPC Client (take OPC UA Dashboard” as an example. It's similar for other
OPC Client software). Note that only one OPC Client can connect to the gauge at the same time.

* OPC Unified Architecture Technology Samples

Welcome Dashboard

FOWUMNU DA AT | O N O0OPCUL. HET AFT Build: 1.2.336.0

Tip: click *show' for table o

. = "~
Ui Confi puration Tool ]| | €D

Data Access

I Server u i
2 Home = Welcome
s+The
Interopera
Standard
I 4 N for

DA Client

Historical Access (Data & verview of Applications

Getting Started
Sample Applications
Technology Samples
Reference

FoUMWDAT
Industrial Automation

HA Data Server
HA Data Client

HE Data Server OPC Foundation Online |

HE Data Client i I I

Unified Architecture Technology

Info / Status Sample Applications

State: |

Irfa:

Welcome

Thank you for downloading and
evaluating the OPC Foundation

< >

3. Click “DA Client” button to enter the Data Access page.
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File Server \View Monitored Items Help

* OPC UA Technoloay Sample UA NET API Build: 1.2.336.0 ““&;‘
—_ee

Quickstart Data Access Client

w[¥] Use Secwrity = Comnect

Value  Data Type

IP + port number

Varisble Mode Sampling Rate  Deadband Value Quality Timestamp

Enter the gauge IP address and port number then click “Connect” button. Note that the IP
address should be the same as the one configured on PCIS.

File Server View Monitored Items Help

- * QOPC UA Technology Sample UA NET API Build: 1.2.338.0 CHRTIFED

FOUNDATION Quickstart Data Access Client

ope. top: fF192. 165, 1. 1914540 w[ ] Use Security Conmect

" g:l:;:l: Table Hane Velue Data Type

[ Input Table HodeClazs 1 Int3z
Browselame Objects HualifiedWame
DizplayName Objects LocalizedText
Description LocalizedText
HriteMask 1] Tnt32
UzerfriteMaszk 0 Int32
EventHotifier 0O Eyte

<

Variable Mode Sampling Rate Deadband Huality Timestamp

Connected [opctcp://192.168.1.191:4840/] 08:02:47

Unfold the parameter list on the left side of the page, right-click and select Monitor on the pop-
up menu, for example, Average diameter, the parameter will appear in the monitoring list
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Server  View  Monitored ltems

Help

* OPC UA Technoloay Sample

_d
FOUNDATION

Quickstart Data Access Client

UA NET APl Build: 1.2.335.0

ope. tep: /192 168 1. 191:4540

VD Use Security Conmect

I_:_| Diameter

e I
Monitor

Hame

Hadellass

Write...
Read History...

Browselame
DisplayHame
De=zcription

Owality Error

Funning Max diameter
Funning Min diameter
Funning Awerage diameter
Cable position onm X
Cable position on ¥
Cable position on Z

H- SMFD

friteMask
UserifriteMask

Value

DataType

ValueRanle
hrrayllimensions
hecesslevel
Userheocesslavel
MinimumSamplinglnterval
£

L

Value
2

2 hverage Diameter

Dlata Type

Int3Z
Aualifiedfame
LocalizedText
LocalizedText
Mnt32

Mnt32

Float

HodeId

Int3Z

Hull

1 Byte

1 Eyte

0 Dlouble

hverage Diameter
Average Diameter
0

i}

T. 05635

i=10

-z

Variable Mode Sampling Rate

Deadband Value

Buality

Timestamp

Connected [opctcp:/f192.168.1.191:4840/] 08:04:02

Right-click on the monitored parameter and select Delete on the pop-up menu to stop

monitoring the parameter.

Server View Meonitored ltems

Help

* OPC UA Technology Sample

A
FOUNDATION

Quickstart Data Access Client

UA NET API Build: 1.2.3358.0

ope. tep: /#1192, 165, 1. 19145840

VD Use Security Connect

Average Diameter
¥ diameter
T diameter
L diameter

upper limit
Lower limit
limit
limit
limit
limit
Limit
limit
upper limit
Llawer limit

H-3tatistics
H- FIT

Hame

HodeClass
Browselame
DizplayName
Tescription
WriteMask
U=zertiritelMazk
Valune

TDataType
ValueRank
Arraylimensions
Aeocesslewvel
UserhccessLevel
MinimamSamplinglnterval

v || Historizing

Value

z
2% upper limit

Data Type

Int32
fualifiedHame
LocalizedText
LocalizedText
nt32

nt32

Float

HodeId

Int32

Hull

Byte

Eyte

Double
Foolean

¥ upper limit
¥ upper limit

False

Variable Mode

1000
1000
1000
1000

Sampling Rate
Hone

Reporting Hone
Reporting None

Reporting Hone

Deadband
¥ z
Delete

Write...

Value Huality

Monitoring Mode

Connected [opc.tcpy/f192.168.1.191:4840/] 0

Timestamp Last Error

03:05:41. 538
05:05:55. 045
03:09:08. 943

Samping Interval
Deadband

Right-click and select Write on the pop-up menu to write a parameter to the gauge.
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View Monitored Items

Help

* OPC UA Technoloay Sample

FOUNDATI ON

Quickstart Data Access Client

NET API Build: 1.2.336.0

v|:| Uze Security Conmect

ope. tep: /192, 168, 1. 1914540

+-Core number for helix

Monitor

Write...

Read History...

Llimit
limit
limit
limit
Limit
limit
upper limit
lower limit

v

Hame

Hodellass
ErowseHame
DisplayHame
Deseription
HriteMaslk
UserffriteMask
Value

TDataType
ValueRank
Arraylimensions
AeocessLevel
Userhocesslevel
MinimumSamplingInterval

Historizing

Value

z

2:% diameter
¥ diameter

X diameter

Falze

Data Type

Int3z
Hualifiedfame
LocalizedText
LocalizedText
Mnt32

Tnt3z

Float

HodeId

Int32

Hull

Eyte

Ewte

Double

Boolean

Variable Made

1000
1000
1000
1000

Sampling Rate
Reporting Hone
Reporting Hone
Reporting Hone

Reporting Hone

Deadband

Hone
Hone
Hone

Hone

Value
T.05634  Good
T.40435  Good
1] Good
10 Good

Quality

Timestamp

05:06:37. 864
05:06:35. 950
05:05:41. 538
05:05:55. 045

Last Error

View Monitored Items

Connected [opc.tcp://192.168.1.191:4840/] 08:06:39

Help

* OPC UA Technoloay Sample

FOUNDATION

Quickstart Data Access Client

UA MET API Build: 1.2.336.0

ope. tep: f/192. 165, 1.191:4540

wl ] Usze

Security Conmect

- Awerage Diameter
ok diameter
-1 diameter
- I diameter
- Owality
- Awerage
- Awerage
upper
Llower
upper
lower
upper

upper limit
lower limit
Llimit
limit
limit
Llimit
limit

lower limit
- Owality upper limit
- Owality Lower limit
- SMFD
-Statisties
- FID

W

Hame

HodelClass
Erowselame
Di=zplayHame
Tesecription
WriteMask
TserifriteMask
Value

DataType
ValueRank
Arraylimenszions
heocessLevel
UserhocessLewvel
MinimumSamplingInterval
Historizing

Value
z

2:% upper limit

¥ upper limit
¥ upper limit
1}

a

0.5

i=10

-z

3
3
a
Falze

Data Type

Int3Z
HualifiedHame
LocalizedText
LocalizedText
Int3z

Int32

Float

HaodeId

Int3Z

Hull

Eyte

Byte

Double
Eaolean

Mode Sampling Rate

Variable

Deadband

it :
Reporting

Delete

Reporting Write...

Reporting Meonitoring Mode

Samping Interval
Deadband

Huality

Timestamp

5
0 41.538
05 05:55. 045
08:09:08. 943

Last Error
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STANDARD ELECTRICAL INTERFACES

LoGIC INPUTS

Logic inputs connection

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

Connector type: DB44 male (socket)

Functional Pin | Designation Description Notes
group
Shield S | Shield Shield Connect to cable and plug shields
g;ggﬁg 34 | DGND Signal ground (0V) Logic input ground reference
31 | LIN1 Logic input 1 Low state (logic 0) voltage < +3V
Logic inputs | 32 | LIN2 Logic input 2 High state (logic 1) voltage > +10.5V
33 | 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 state relay

Connect between logic input and 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.

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.
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Pull-down

Pull-up

From PLC
Active High
Logic Output

820Q

820Q
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LoGic OUTPUTS

Logic outputs connection

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

4 '
'eco0o000000000000"
‘o0o000000000O0OCOOS

U N N N NN NN NNNNNX N LU
. J
Connector type: DB44 male (socket)
Functional Pin | Designation Description Notes
group
Shield S | Shield Shield Connect to cable and plug shields
Digital . Floating (inactive) or pull-down to
ground 28 | DGND Signal ground (0V) DGND (active)
State Output
24 | LOP1 Logic output 1 Inactive Floating
Active Pulled down to DGND
Logic State Output
ou'? uts 25 | LOP2 Logic output 2 Inactive Floating
P Active Pulled down to DGND
State Output
26 | LOP3 Logic output 3 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
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PuLse OuUTPUTS

Pulse outputs connection

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

Connector type: DB44 male (socket

IFunct|ona Pin | Designation Description Notes
group
If no external power supply is
43 | POUT +V Pulse output external | connected, thgn the pulse outputs
power supply default to the internal +5V supply.
Maximum voltage: +24V
Pulse 37 |P1 Pulse output 1 RS-422 compliant differential pair
outputs 38 | P2 Pulse output 2 pulse outputs.
39 | P3 Pulse output 3 RS-422 compliant differential pair
40 | P4 Pulse output 4 pulse outputs.
41 | P5 Pulse output 5 RS-422 compliant differential pair
42 | P6 Pulse output 6 pulse outputs.
1 For 24V pulse outputs, connect this
pow(Tr | 5 +24V Power supply pin to POUT +V.
supply an 3
ground DGND Power supply ground
4 reference
Shield S | Shield Shield Connect to cable and plug shields
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PULSE ouTPUTS ON SL MINI-I4 W AND ON PSU-BOB

Pulse outputs on SL mini-i4 W gauge

Options Pulse outputs Pulse rate set
P1 Single end | P1
Single end
P2 Single end P2
P1
Differential . . M
(P1&P2) o Differential m P1
90° 270°
P1 C
Pulse Single end
Group A Quadrature Single end Quadrature P1
(P1, P2)
P2 A
0°e b
180°« 360°¢
Pl 0% 270°«
Differential | \_
*Differential
Quadrature P2 Differential o ‘ P1
(P1&P2, Quadrature L] l ‘ |_
P3&P4 : : i
: P3 ARERA
Differential P
P4 0% 180° 3607«
Single end P3 Single end | P3
Single end P4 Single end P4
i L
Pulse Differential Differential P3
(P3&P4)
Group B p4
90°% 270°
Single end
Quadrature P3 Single end Quadrature P3
(P3, P4)
oo |f
180°« 360°%~
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Single end P5 Single end | P5
Single end P6 Single end P6
i UL
Pulse (D;gzrsg;lal Differential P5
Group C P6
90° 270°«
Single end
Quadrature P5 Single end Quadrature P5
(P5, P6)
U“f’l L I
180°~ 360°~
Pulse outputs on PSU-BOB
Options Pulse outputs Pulse rate set
o U
Differential P1
o1 L L L
Single end
- LT
Differential P2
/P2
D('giggg)m Used when PSU-BOB is not provided
Pulse . .
Group A Pl = 2?:0 .
Differential |
/P1 —
Single end Differential L : ‘
Qlég(ira;lér)e oo Quadrature I |_ P1
90° Differential Ji P M
/P2 0°w 1;30". 360°.
Differential
Quadrature | Used when PSU-BOB is not provided
(P1&P2,
P3&P4)
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P3

Differential P3
Single end
- LS
Differential P4
o L
Pulse Differential _ _
Group B (P3&P4) Used when PSU-BOB is not provided
P3 9?% 2?:0°.J
Differential - |
P3 j — [
Single end Differential L
Quadrature i e P3
(P3, P4) P4 Quadrature |
90°Differential A J |—|_
/P4 [!J°u 1EI30° 3!60%
- Eplnly
Differential P5
Single end
. HEEEE
Differential PG
Pulse Differential . _
Group C (P58P6) Used when PSU-BOB is not provided
P5 80 270%
Differential |
Single end fpe \ ’*
ingle en ) ] P |
Differential R
Quadrature i i m p5
(P3, P4) P5 Quadrature L
90°Differential r J—\—r
/P6 tljw 1;30". 3;50%
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Pulse outputs electrical specifications

Specification Minimum | Typical | Maximum Units
Pulse output external power supply (POUT +V) +5 +25 VDC
Pulse output frequency 1* MHz

* reduced with increasing cable length in accordance with RS-422 standards.
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CONNECTOR PIN OUTS

30
‘oo 0o0o0o0o 00 0000O0OQCOGS
190000000000 OO 04
Connector type: DB44 male (socket)
Functional Pin | Designation Description Notes
group
31 | LIN1 Logic input 1 e i
Logic inputs | 32 | LIN2 Logic input 2 bzvc\a/rj:;r?f\i/ ’UT;%Te>er:]LCOt'i§X' Max £30V
33 | LIN3 Logic input 3 9 :
. 24 | LOP1 Logic output 1 . )
oo, [25 [LoP [Logo ouputz | Lo o pulounuser
P 26 | LOP3 Logic output 3 9 :
CANDUS 5 | CANH CANbus high For connection to Proton Products
6 | CANL CANbus low accessories.
27 | SHUT_ST | Shutter status Pulled down to DGND when the
shutter is open.
Laser safety | 30 | /SHUT_EN Shutter control SP#lljlt;je?wn to DGND to open the laser
29 | ILSR_EN Laser enable dPiléI(ljgown to DGND to enable the laser
11 | RXD RS-232 receive
12 | TXD RS-232 transmit
RS-232 13 | CTS Not used
14 | RTS Not used
16 TX+
Ethernet 17 - gﬂgm‘ztvllp
EtherNet/IP 18 RX+ communications
19 RX-
7 PROFI A A
8 PROFI B B
PROFIBUS 9 VBUS +5V
10 | GNDBUS GND
Pulse output If no external power supply is
43 | POUT +V external power connected, then the pulse outputs
supply default to the internal +5V supply.
bul 37 |P1 Pulse output 1
omlJJtSEts 38 | P2 Pulse output 2
P 39 | P3 Pulse output 3 RS-422 compliant differential pair
40 | P4 Pulse output 4 outputs.
41 | P5 Pulse output 5
42 | P6 Pulse output 6
1 Operating voltage: 15 to 28VDC
2 24V Power supply Power consumption: 15W
Power 3 | DGND
supply and 4 | DGND
ground 15 | DGND PiO\;]veIr Srumr):é/ and
reference 28 | DGND fegf]esengcgu
34 | DGND
44 | DGND
Shield S | Shield Shield Connect to cable and plug shields
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INPUT PARAMETERS

1 DW word = 2 bytes

. . Default
DW Bit Comments Unit Range/Remark vele
DWO Reset
0 Total length reset
1 Batch length reset
2 Reel number reset
Dw1 Laser switch 0=0OFF;1=ON 1
Dw2
1=0.0001m{ft{yds} 931 1000000
Preset length 1 / Preset batch length 1=0.1m{ftHyds} 0~2 0
DW3
bw4 1=0.0001m{ft}{yds} 2000000
- 31
Preset length 2 / Preset batch number | 1=0.1m{ft{yds} 0~2 0
DWS5 1=1(batch number)
DW6
Rate of pulse output 1 0~231 1000
Dw7
DW8
Rate of pulse output 2 0~231 1000
DW9
DwW10
Rate of pulse output 3 0~231 1000
bwil 1=0.001p/m{ft}{yds}
DW12 1=0.0001m{ftKyds}/p
Rate of pulse output 4 0~231 1000
Dw13
Dw14
Rate of pulse output 5 0~231 1000
Dw15
DwW16
Rate of pulse output 6 0~231 1000
Dw17
Pulse output mode
0=Single end(P1) (P2);
1=Differential(P1=/P2);
0~2 | Puulse output group A mode 2=Quadrature(P1=Quad P2); 0
3=Differential
Quadrature(P1/2=Quad P3/4)
0=Single end(P3)(P4);
3~5 | Puulse output group B mode 1=Differential(P3=/P4); 0
2=Quadrature(P3=Quad P4);
bwW18 0=Single end(P5)(P6);
6~8 | Puulse output group C mode 1=Differential(P5=/P6); 0
2=Quadrature(P5=Quad P6);
9 Pulse ouptut 1 rate mode 0
10 Pulse ouptut 2 rate mode 0
11 Pulse ouptut 3 rate mode Ozpulse/m{ft}{yds},l=m{ft}{yds}/ 0
12 Pulse ouptut 4 rate mode pulse 0
13 Pulse ouptut 5 rate mode 0
14 Pulse ouptut 6 rate mode 0
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DW Bit Comments Unit Range/Remark DLl
value
15
Logic input
0
1 LIN1 function 4
2 0=Direction (count down);
1=Length hold;
3 2=Display hold;
. 3=Speed hold;
4 LIN2 function 4=Total length reset; 1
5 5=Batch length reset/End of
reel;
DW19 |6 6=None
7 LIN3 function 2
8
9 LIN2 polarity
- 0=Active low;
10 LIN2 polarity 1=Active high 0
11 LIN3 polarity
Speed direction (available only when 0=Up/Normal;
12 L S _ 0
no logic input for direction) 1=Down/Invert
Logic output function
0
1
LOP 1 function 0
2
3 0=Gauge OK;
1=Gauge measuring speed;
4 2=Preset lengthl / Batch length;
5 3=Preset length 2 / Batch
) number;
5 LOP 2 function 4=Good reading; 2
5=0Object detected
Dw20 7 6=Gauge too hot;
: 13=User 1;14=User 2;15=User
3
9
LOP 3 function 3
10
11
12
13 User I/P 1 0=0OPEN;1=CLOSE
14 User I/P 2 0=OPEN;1=CLOSE 0
15 User I/P 3 0=0OPEN;1=CLOSE
Dw21 Full scale for analogue O/P 1=1m/min{ft/min} 0~65535 1000
DW22 Minimum speed limit 1=0.01m/min{ft/min} 0~65535 0
DW23
Dw24
Length offset 1=0.0001m{ft}{yds} -2314(231.) 0
Dw25
DW26 Averaging time 1=1ms 1~5000 1000
Dw27 Hold time after speed drop out 1=1ms 1~5000 100
DW28 Reserved
DW29 Good reading threshold for logic 1=1% 60%
output
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Default

DW Bit Comments Unit Range/Remark
value
. 0=m/min,m;1=ft/min,ft;2=ft/min,y
DW30 Measurement Unit ds;3=ft/min,inch;4=yds/min,yds 0
DW31
System settings
0 Measurement mode 0=Normal;1=Batch 0
1 Resolution of length output 0O=length 0.0001;1=length 0.1 0
2 Speed reponse for pulse and O=Averaged:1=Instant 0
analogue output
3 Analogue output source 0=Speed;1=Good Reading 0
4 Hold length reading after power 0=OFF:1=ON 0
off(length auto save)
DW32 5 Object d.etectlon SW . 0=0FF;1=0ON 0
6 Automatic reset length after object 0=OFF:1=ON 0
detected
7
8 Object detection mode available only on SL(R) | 0=DC Level;1=Zero Speed 0
9 Pulse reset syn to length reset 0=0OFF;1=0ON 0
10 Length reset trigger O=Level;1=edge 0
11
12
~ =fi 0,
DW33 Pulse width in m{ft{{yds}/pulse mode 1=1ms gyggg)o(o fixed to 50% duty 0
DW34 Object detection threshold 1=1% 0~100 15
DW35
DW36 Preset case temeprature for water 1=0.1°C 0~1000 650
solenoid control
DW37 SLX-HA Height 1=1mm{1=0.01inch) -200mm~+200mm 0
Logic input second fucntion
0
1 LIN2 function 2 6
2 0=Direction (count down);
1=Length hold;
3 2=Display hold;
4 LIN2 function 2 3=Speed hold; 6
4=Total length reset;
5 5=Batch length reset/End of
DW38 reel;
6 6=None
7 LIN3 function 2 6
8
9 LIN2 function 2 polarity
LIN2 function 2 polarity 0=Active low;
10 1=Active high 0
11 | LIN3 function 2 polarity
12
DW39 Low speed measurement (Band 10) 1=Enabled; 0=Disabled 0
Dw40
Dw41
Dw42
Dw43
Dw44
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DW Bit Comments Unit Range/Remark DLl
value
DW45 Modbus ID 1=1 0~255 1
DW46 Profibus ID 1=1 0~125 7
DW47 CANBUS address 1=1 0~255 14
Dw48 CANBUS baud rate 0=250;1=500;2=1000;0ther=500 | O
Dw49 CAN terminator 1=1 0=0OFF;1=0ON 1
0=4800;1=9600;2=19200;3=384
DW50 RS232 baud rate 00:4=115200 4
DW51 RS232 protocol 0=_M0dbus;1=Proton;2=ZM4OO 0
Printer
DW52 RS422/RS485 protocol 0=Modbus;1=Proton 0
0=4800;1=9600;2=19200;3=384
DW53 RS422/RS485 baud rate 00;4=115200;5=230400;6=4608 | 4
00;7=921600
DW54
DWS55 Ethernet protocol not used 0
DW56 ETH DHCP 0=Disabled;1=Enabled 0
DW57 iBus DHCP 0=Disabled;1=Enabled 0
DW58 C0A801
6E(192.
ETH IP address XX XX XX XX
DW59 168.1.11
0)
DW60 FFFFFF
00(255.2
DW6L ETH subnet mask XX XX XX.XX 55.955.0
)
DW62 C0A801
ETH gateway XX XX XX XX 01(192.1
DW63 68.1.1)
DW64 C0A801
. 6F(192.
iBus IP address XX XX XX.XX
DW65 168.1.11
1)
DW66 FFFFFF
iBus subnet mask XX XX XX.XX gg(ggg(z)
DW67 ) e
DW68 COA801
iBus gateway XX XX XX.XX 01(192.1
DW69 68.1.1)
DW70 Destination IP address for UDP (last Port number fixed to 1111 2
section only)
DW71 Interval time of UDP data output 1=1ms 0~5000(0=disable UDP output) 0
DW72 DeviceNet address 0~63 7
DW73 DeviceNet baud rate 0=125K;1=250K;2=500K 0
Dw74 Little Endian/Big Endian 1=Little Endian;0=Big Endian 1
DW75
DW76 Gain of analogue O/P 1=0.0001 0~65535 10000
Dw77 Zero of analogue O/P 1=0.0001 -32768~32767 0
DwW78 Speed simulation 0=Normal;1=Simulation mode 0
DW79 Simulation speed 1=0.1m{ft}ymin 0~6553.5 500
Dw80 Speed compensation coefficient 1=0.0001 10000
Dws1l Acceleration limit 1=1m{ft}/min/s 1~9999 9999
63000=default to
Dw82 Default parameters to factory factory:other=invalid
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OUTPUT PARAMETERS

1 DW word = 2 bytes

Dw Bit | Comments Units Range/Remark
0 Measurement mode 0=Normal;1=Batch
1 Resolution of length output 0O=length 0.0001;1=length 0.1
2 Speed reponse for pulse and O=Instant; 1=Averaged
analogue output
3
4
5
6
7
DWO
8 Measured length > Presetl 1=>Preset
9 Measured length > Preset2 1=>Preset
10
11 Laser Status 1= ON;0=0OFF
12 Speed reading valid 1=Valid;0=Invalid
13 Object detected 1=0bject detected;0=No object
14 Good reading status 1=Lower than threshold;0=0K
15
0 Gauge OK 1=0K;0=Failed
1 Laser temperature too high 1=Too high;0=0K
2 Laser temperature too low 1=Too low;0=0K
3 Case temperature too high 1=Too high;0=0K
4 Case temperature too low 1=Too low;0=0K
DW1
5 Light reflection too strong 1=Too high;0=0K
6 Gauge too hot 1=Too hot;0=0K
7
8
Dw2
Averaged speed
DW3
1=0.001m/min{ft/min} 0~+231
Dw4
Instant speed
DW5
DW6
Total length
DW7
0~+231
DwW8 - —
Batch length 1=0.0001/1=0.1m{ft}{yds
DW9 }
DW10
Last length before reset 0~231
DwW11
Dw12
Reel number 1=1 0~232
DW13
Dw14 Batch number 1=1 0~65535
DW15 Good reading 1=1% 0~100
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DW Bit | Comments Units Range/Remark
DW16 SNR 1=1 0~65535
DwW17 SLX current height 1=1mm{1=0.01inch) +200mm
DwW18
DW19
Logic input
0 LIN1 status 1=Active
1 LIN2 status 1=Active
2 LIN3 status 1=Active
3
4 Length reset 1=Active
DW20
5 Length hold 1=Active
6 Display hold 1=Active
7 Speed hold 1=Active
8
9
10 Length counting direction O=counting up;1=counting down
Dw21
DW22 Measurement Unit gz%g;ri:i,rrlrl;/:([;ﬂ/min,ft;2=ft/min,yds;3=ft/min,inch;
DW23
Dw24
DW25
DW26
Dw27
Dw28
DW29
DW30 Communication Bus Type 2t=/IITIDC;)NE;lzPROFIBUS;2=PROFINET;3=Ethern
DwW31 Not used
DW32
IP address for ETH XX XX XX XX
DW33
Dw34
IP address for iBUS XX XX XX XX
DW35
DW36
Sub net Mask for ETH XX XX XX.XX
Dw37
DW38
Gateway for ETH
DW39
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CONTACT DETAILS FOR ENQUIRIES, SALES AND SERVICE

WEB SITE: www.protonproducts.com

ENQUIRIES AND SALES

USA office:

Proton Products Inc.
9272 Jeronimo Road
Suite 110
Irvine, 92618,
California, USA

Tel: 949-981-1909
Email: grantlatimer@protonproducts.us

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.
Terspelt Business Park,
Koeweideblock C13,

B-1785 Merchtem,

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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