& Leuze electronic

the sensor people

BCL300i and BC
Bar code Readers

N~
o

=

~

=

o .
o

(')

—

=

o

N

=

[}

=

'

=

o

=]

R

TECHNICAL DESCR



& Leuze electronic Table of contents

1.1
1.2

2.1
2.2
23
2.4

341
3.2
3.3
3.4
3.5
3.6

4.1
4.2
4.3

4.4

4.41
4.4.2
4.4.3

4.5
4.6
4.7
4.8
4.9
4.10
4.11
4.12

General iNformMation.......cocvcmisrcs s ———— 9
Explanation of SymMbOIS.........cccooiiiiriner s 9
Declaration of CONfOrMIty .......cceccveiriimminnn i 9
Safety NOLICES ..o —————— 10
General safety NOHICES......uicverrrrsnirrrr s 10
Safety standards ... ————————————————— 10
0L o o1 e RV =To I o TE g oo 10
Working safely ... 11
Fast commissioning / operating principle.........ccccoirmmnnscmnnssmnmnsssssssnnnnnaens 13
Mounting the BCL 300/ \ BCL 301 /....cccuccoiriimmiiinsiissnsssssmsssssnssssssssssssssssssssssssassssssasssas 13
Device arrangement and selection of the mounting location.........c.ccceeenviiniericnnnnnne 13
Electrical connection BCL 3001 .........ccccesemmsummsssmssssmsssmsssssssssssssssssssssssssssssssssssssssssassssssess 14
Electrical connection BCL 3071/ ......cccvsersmnssmserssmnsemsssnsmssnissmsssssssssssssssssssssssssssssssssssnas 18
Starting the device 22
Bar code reading........ccciereerneriis i s 24
(D TAVAToT= N0 [T o2 ] o £ o o 1 25
About the bar code readers of the BCL 300/ SEI€S.......csevmnsmrsamssrrsmssnmssmsssssssssssssssnns 25
Characteristics of the bar code readers of the BCL 300i Series......cc.cccusernsuersanrssannians 26
Device CONSLIUCHION.......cuciiirnt e 28
Reading teChNIQUES........coccerviiiirer s s

Line scanner (single line)

Line scanner with 0SCillating MIFTOr..........cuiiiiiiiiii e e 33
Raster scanner (RASEEI LINE)......cccuuiiiiiiiiieeiee ettt st e bee e snneeenee 34
Standalone connNectioNBCL 300/ .......ccusersmnerssmsssnsemssmssmssmsssrsssssssssssssssssssssssssssssssssas 35
Networking - Leuze multiNet pIUSBCL 301 .....ccccvrmmnrnrnserssssssessssnssssssssssssssssssssssssens 36
Leuze MUItISCAN......ccuiiiierrinirrs s a s 36
L (= 1 38
External parameter MEMOTY .......cccciiiiismmiissnmnniss s s ss s s ssssssssnsnes 38
AULORETFIACT ... .ottt s 39
Reference COUES ..o 39
=TT (0T o 3 40

Leuze electronic BCL 300i\ BCL 301i 1



Table of contents & Leuze electronic

5 £ oY= o211 Tr= 11 o 3 = 41
5.1 General specifications of the bar code readers...........ccoccerivmncsrnsnnrcsnrsnnss e 41
5.1.1 Line scanner / raster scanner

5.1.2 Oscillating-mirror SCanNer ..........ccccoecveeeeneereenneenns
51.3 Line scanner / raster scanner with deflection Mirror............coceiieiiiiiciece e 43
5.2 Heating models of the bar code readers ........cccccvvmnrmrnsnnninnssn e 44
521 Line scanner / raster scanner With NEALET ...........coeiiiirieiieee e 45
5.2.2 Oscillating-mirror scanner with heating ...........cccooiiiiiii e 45
5.2.3 Line scanner / raster scanner with deflection mirror and heating.............ccocoviiiiiiiiiiiiiices 46
5.3 Dimensioned drawings........cccucuieeirimrissmnes i s e 47
5.3.1 Dimensioned drawing of complete overview of the BCL 300i\ BCL 301i with MS 3xx / MK 3xx ...... 47
5.3.2 Dimensioned drawing of complete overview of the BCL 300i\ BCL 301/ with KB 301-3000....... 47
5.3.3 Dimensioned drawing of line scanner with / without heating............ccoveeeiiiiiiicicceees 48
5.3.4 Dimensioned drawing of deflection mirror scanner with / without heating............c..ccccoviiiiins 49
5.3.5 Dimensioned drawing of oscillating-mirror scanner with / without heating............c.ccccoveevniinine 50
5.3.6 Dimensioned drawing of MS 3xx hood with integrated connectors /

MK 3xx terminal hood51

5.3.7 Dimensioned drawing of KB 301-3000 cable hood ............cccieiiiiiiiiiieriec e 52
5.3.8 Dimensioned drawing of MA 100 terminal DoX.............coociiiiiiiiiiiiic s 53
5.4 Reading field curves / optical data..........ccecevrerrmnserrmnsnnsmnsnnrns s 54
5.4.1 Bar COde CharaCteriStCS .....ccuiiiiiiiieie et 54
5.4.2 RaASTEr SCANNET ...t 55
5.5 Reading field CUIVES ... s 56
5.5.1 High Density (N) - optics: BCL 300i\ BCL 3017 S/R1 N 102 (H)......cccoioiiiiiiiiiiiiiiiiceceeecees 57
5.5.2 High Density (N) - optics: BCL 3007\ BCL 3017 S/R1 N 100 (H).....ccccccerueuiriiiniciiiinierescieees 57
5.5.3 High Density (N) - optics: BCL 300i\ BCL 301§ ON 100 (H) ...ccvveoveeierienieniereeee e 58
5.5.4 Medium Density (M) - optics: BCL 300i\ BCL 301i S/R1 M 102 (H)......ccccoeviiiiiiiiiiiiiiicieiee 59
5.5.5 Medium Density (M) - optics: BCL 300i\ BCL 301i S/R1 M 100 (H). ...59
5.5.6 Medium Density (M) - optics: BCL 300i\ BCL 301i OM 100 (H)... ...60
5.5.7 Low Density (F) - optics: BCL 300i\ BCL 301i S/R1 F 102 (H) .... .61
5.5.8 Low Density (F) - optics: BCL 300i\ BCL 301i S/R1 F 100 (H) ....eeveiiierieieieeie e 61
5.5.9 Low Density (F) - optics: BCL 300i\ BCL 3017 OF 100 (H).....ccovueerieeiiiiiiiie e 62
5.5.10  Ultra Low Density (L) - optics: BCL 300i\ BCL 301/ S/R1 L 102 (H) ...c.cooviiiiiiiiiiiiiiieccices 63
5.5.11 Ultra Low Density (L) - optics: BCL 300i\ BCL 301/ S/R1 L 100 (H) ....cevveivieiinieiieieeeieeeee 63
5.5.12 Ultra Low Density (L) - optics: BCL 300i\ BCL 3017/ OL 100 (H) ..eccvveeviiiiiiienieeeieeeiiee e 64
2 BCL 300i\ BCL 301i Leuze electronic



& Leuze electronic Table of contents

6.1

6.2

6.2.1
6.2.2
6.2.3

6.3

6.3.1
6.3.2
6.3.3
6.3.4
6.3.5
6.3.6
6.3.7

6.4

7.1

7.2

7.2.1
7.2.2
7.2.3
7.2.4
7.2.5

7.3

7.3.1
7.3.2
7.3.3
7.3.4

7.4

7.4.1
7.4.2
7.4.3
7.4.4
7.4.5

7.5
7.5.1
7.5.2

7.6

Installation and MOUNEING ......cccciiiiiriicrr i ——— 65
Storage, transportation .............ccccveciiinenee 65
Mounting the BCL 300i\ BCL 301 j...c.ccccssmrrumrssemssssrsssmnssssssssssssssssssssssssssssssssssssssssasssssssss 66
Fastening With M4 X 5 SCIEWS..........cciiiiiiiiieice e s e e 66
BT 56 mounting device........... .67
BT 59 mounting device.... ..69
DeViCe arrangemeNnt........ccccueierirsiissnnss e sss s s e s 70
Selecting a mounting location............. .70

Avoiding total reflection — Line scanner..................... .71
Avoiding total reflection — deflection mirror scanner.. .71
Avoiding total reflection — oscillating-mirror SCANNET ...........cccveieriieiiee e 72
MOUNTING TOCALION.....c.eiiiietee et e re e reene e 72
Devices with integrated heating............ccooiiiiiii e 73
Possible reading angles between BCL 300i\ BCL 301iand bar code. ........ccccooereeiiinennenieenne 73
L0 1= 1411 ' 74
Electrical conNNeCtioN.......c.ccvvrimnnemnssnis s s s ssnen 75
Safety notices for the electrical connection..........cccceceveeiirinccnncs s 77
Electrical connection BCL 3001 ........ccccesmmsummssemssssmssmsssssssssssssssssssssssssssssssssssssssssasssssnss 78
MS 300 hood with 2 integrated M12 CONNECIOLS ........cceeiuiriiiiiiieireee e 78
MK 300 terminal hood with spring-loaded terminals................cccocoiiiiiiiiiiiii e 79
MA 100 terminal box and corresponding KB 301-3000 cable hood .........c..ccccervereeneenienenieenns 81
KB 301-3000 €able N0OM ..........ccoiiiiiiiiiiii s 82
Standalone operatioNBCL B001...........cceiiiiiiiiii e 82
Electrical connection BCL 3071/ .....ccceerserremsserserssssserssnsssssssssssssssssssssssssssssssssssssssssssssseas 83
MS 301 hood with 3 integrated M12 CONNECIOLS ..........coererereriririeeeeeee e 83
MK 301 terminal hood with spring-loaded terminals...................... ..84
MA 100 terminal box and corresponding KB 301-3000 cable hood .. ..86
Network operation BCL 301/ in the Leuze multiNet plUS ..........cccceovririieriiiieeeeeeee e 87
Detailed description of the connections..........ccccrimnrinsinrnrne s 88
PWR/ SW IN/OUT - Voltage supply and switching input/outputs 1 and 2............cccccccuvieiiennnn. 88
SERVICE — USB interface (Mini-B type) ..........cccoeviiiiiiiiiiiiiiiicececee ..90

HOST / BUS IN for BCL 300i................. .91
HOST / BUS IN for BCL 301i. .93
BUS OUT fOr the BOL 30T fuueeeueeeuiieie ettt st nb e 94
Leuze MUItINEt PIUS .......ooieierer s s e e s 95
Wiring the MUIINEL PIUS .........oiiie e 96
The BCL 3017 @S NEtWOIK SIAVE........ocuiiiiiiiii i 97
Cable lengths and Shielding .........ccevmrrerrmnerrsnsn s ———— 97

Leuze electronic BCL 300i\ BCL 301i 3



Table of contents & Leuze electronic

8 Display elements and display.......cccccoccrrirmmmnisnmnnssmnnnnnsnss s 98
8.1 LED indicators BCL 300/\ BCL 3071 /.....ccccusurssersumsssmsemssnssemssnsssmssmsssmsssssssssssssssssssssssssassnns 98
8.2 Display BCL 300i\ BCL 3071/ ....cccesouusuersserssasnsssnsssssssssssssssssssssssssssssssssssssssssssssssnssssssssans 100
9 Leuze webConfig tOOL.......cccuverrimrimmssemsss s s s s s 102
9.1 Connecting the SERVICE USB interface .........c..cvueue. 102
9.2 Installing the required software..........ccccociiriinmiinn s —————— 103
9.21 SYSIEM FEQUITEIMENTES ...ttt b et se et e naeesneenne 103
9.2.2 Installing the USB driVEr..........oviiiiecceeee e 103
9.3 Starting the webConfig t0O0l.......cccccerieiiirirnrr e ————— 104
9.4 Short description of the webConfig t0O0l ..o 105
9.4.1 Module overview in the Configuration MeNU ... 105
10 Commissioning and configuration ...........ccccvrimnrsnnsnsss e 107
10.1 =T 0 I 1 108
10.1.1 Measures to be performed prior to the initial COmMMISSIONING.........cccvvriiriiiiire e, 108
10.1.2  Starting the EVICE ......cc.eiuiiiieiieeeeee e 108
10.2 BCL 301/ - multiNet plus SIAVe .......ccccvreriemiiernirnsrss s s sanes 109
10.2.1 Measures to be performed prior to the initial COmMMISSIONING.........cccvvriiriiiieie e, 109
10.2.2  Starting the devViCe ..o s 109
10.3 Additional settings for the BCL 300/ and the BCL 301 /.....cccucervensmrsersnssamsnsssssssssenaas 110
10.3.1 Decoding and processing the read data

10.3.2  Control of the decoding ..........cccceveeenne .
10.3.3  Control of the SWItChING OUIPULS ......c.ciiriiiiii e e
10.4 Transmitting configuration data..........ccccvimniiisniinnn e ———————
10.4.1 Via the WEDCONTIG 100 .......eiiiiiiiieeee ettt
10.4.2  Replacing a defective BCL 300§\ BCL 3071 /......cccviiuiiiiiiiieieniee et 114
11 ONliNe COMMANMS....ccceeirrrimrrsnnrssmrssar s s n e e nn e nne s

11.1 Overview of commands and parameters..........ccccvreerrsernrerinssnsssssse s
11.1.1 General 'online' COMMANGS .........ocooiiiiiiiie e s
11.1.2  ’Online’ commands for SYSteM CONLIOL .......ccccuiiiiiiiiiie e
11.1.3  ’Online’ commands for configuration of switching inputs/outputs .
11.1.4  ’Online’ commands for the parameter set Operations..............ccccceeiiiiieiccicie i

12 Diagnostics and troubleshooting..........cccccniiminnnmiennn s, 134
12.1 General CauSESs Of @ITOIS......ciiiirieriirie s s s m e e 134
12.2 LLRT =T g 1= LTI o] 134
4 BCL 300i\ BCL 301i Leuze electronic



& Leuze electronic Table of contents

13

13.1
13.2
13.3
13.4
13.5
13.6
13.7
13.8
13.9

13.10

13.10.1
13.10.2
13.10.3

13.11

13.11.1
13.11.2
13.11.3
13.11.4
13.11.5

14

141
14.2
143

15
15.1
15.2

15.3
15.3.1
15.3.2

Type overview and aCCESSONIES ......ccumrirmrrirammrssssmsssnssrssnsssssnssssassssssnsssssans 136
Part number code .........cccoociiiiricniiinienniene 136
BCL 300i.

BCL 3011

Connection hood / terminal boX acCeSSONIeS........ccurernremrrmrssmisnsssssse s ssssssaeeas 139
Accessory terminating reSiStor ... ——— 139
ACCESSOrY CONNECTOIS ...corveerienrisiriansisss s rssnssss s sss s s ae s as s m e s as s e s ae s mnnannan 139
Accessory USB cable........iiriis e s s e 139
Accessory Mounting deVICe ........cucceeiemrimmnsmissnissnsss s s s s ssss s sssssssssssseas 139
Reflector accessories for aUtOREfIACH.........cccverrriiinrmnsnn s 139
Accessory ready-made cables for voltage Supply......ccccervrmisnmsssnsssnnsssssssssnsnsannas 140
Contact assignment of PWR connection cable............cccooiiiiiiiiiiiieiceeeee e
Specifications of the cables for voltage supply . .
Order codes of the cables for vOltage SUPPIY ......covirierieiriieiieeee e
Accessory ready-made cables for bus connection .........cccceeerrvriisincnnsninssc e 141
GENEral INFOIMALION ... ..ottt re e e eaeesaeenaeenne 141
Contact assignment RS 485, connection cable KB PB... for multiNet plus............cccccceriennne 141
Contact assignment RS 232, connection cable KB SSI/IBS... .......ccccoioiienieeneereeeeieseeneee 142
Technical data of interface connection cables

Order code interface coNNECtioN CaDIE ...........ceiiiiiiiiiiiie s

1= T L =T 4T 1T 144
General maintenance information..........cccvimnnn e —————— 144
Repairs, SErviCing ... sans 144
Disassembling, packing, diSPOSING ........cccuussmrrrssmrisssnminssssssssnsssssssssssass s sssssssans 144
Y o 011 4 Lo [ 145
Declaration of CONfOrmMity .......ccccceecomirimrisinsnnn s e 145
ASCII character Set.........ccvvmiiiimnsirs e e s s s s 147
Bar code SAMPIES ......cccciiriimiirierine s 151
Module 0.3..... .

MOTUIE 0.5 ...ttt r e e et e s r e n s 152

Leuze electronic BCL 300i\ BCL 301i 5



Figures and tables & Leuze electronic

Figure 2.1: Attachment of the stick-on labels with warning notices at the BCL 300i\ BCL 301i........cccocveeerneveenenne 12
Figure 3.1: BCL 300i - MS 300 hood with integrated M12 CONNECLOrS........ccvuurvrerreereereennene

Figure 3.2: BCL 300i - MK 300 terminal hood with spring-loaded terminals....

Figure 3.3: Cable fabrication for MK 300 terminal hood...........c.cvecevuenn.

Figure 3.4: BCL 300i - MA 100 terminal box with KB 301-3000 cable hood...

Figure 3.5: BCL 3007 - KB 301-3000 CaIE N0OT ........ourveuiermrirerieeieeiseeiesisssisesssssse st sssesssenen
Figure 3.6: BCL 301/ - MS 301 hood with integrated M12 CONNECIOTS..........c..vurrverreririirieeierieriseeesessseseeenes
Figure 3.7: BCL 301/ - MK 301 terminal hood with spring-loaded terminals....

Figure 3.8: Cable fabrication for MK 301 terminal 00D, .........cuueemremriieierieeiseeeeseesi s ssessesenns
Figure 3.9: BCL 301/ - MA 100 terminal box with KB 301-3000 cable h0od...........cuuuermremeeeeriirirecisenineesseeeenes
Figure 4.1: Line scanner, line scanner with deflection mirror and oscillating-mirror scanner..

Figure 4.2: Possible bar code OrENtatION. ..o s
Figure 4.3: BCL 300i\ BCL 301/ device CONStruction - liN€ SCANNET........c..cceueverrrercrererieseseeiensseesisesssessseesssseenes
Figure 4.4: BCL 3004\ BCL 301/ device construction -line scanner with deflection mirror..

Figure 4.5: BCL 300i\ BCL 301/ device construction - oscillating-mirror SCANNET .........c..vuuueeemeverererecenermereneeeenenns
Figure 4.6: Device construction MS 300/MS 301 hood with integrated CONNECLOTS ..........rvveeeercrirererereerierireseeenes
Figure 4.7: Device construction MK 300/MK 301 hood with integrated connectors....

Figure 4.8: KB 301/3000 cable hood device CONSIIUCHON............ccuiveivmerieiiieieireistiesie et
Figure 4.9: MA 100 terminal boX deViCe CONSITUCHON .......vvuurvemerrreicrieerseciei it enen
Figure 4.10: Deflection principle for the line scanner

Figure 4.11: Deflection principle for the line scanner with oscillating mirror add-0n ...........cccovvnenirnnreinesnreinens
Figure 4.12: Deflection principle for the raSter SCANNET ..ottt een
Figure 4.13: Standalone connectionBCL 300i

Figure 4.14: Networking possibilities using the MUIINEL PIUS .........c.vcueirieirirccree et
Figure 4.15: Scanner arrangement with the MUItISCaN fUNCHON. ... e
Figure 4.16: Reflector arrangement for QUIORETIACE...........cvuevmcereeieeeninese e

Table 5.1: Specifications of the BCL 301/ and BCL 300i line/raster scanners without heating ...........c.c..oeevureeererenn.
Table 5.2: Specifications of the BCL 301/ and BCL 300i oscillating-mirror scanners without heating.....................
Table 5.3: Specifications of the BCL 301i and BCL 300i deflection-mirror scanners without heating ..............c.......
Table 5.4: Specifications of the BCL 301/ and BCL 300i line/raster scanners with heating ............occeveeeeevneceerenne
Table 5.5: Specifications of the BCL 301/ and BCL 300i oscillating-mirror scanners with heating..............cuccevenn.
Table 5.6: Specifications of the BCL 301 and BCL 300i deflection-mirror scanners with heating ............ccoecreeenen.
Figure 5.1: Dimensioned drawing of complete overview of the BCL 300i\ BCL 301i with MS 3xx / MK 3xx............
Figure 5.2: Dimensioned drawing of complete overview of the BCL 300i\ BCL 301i with KB 301-3000 ..................
Figure 5.3: Dimensioned drawing BCL 300i\ BCL 301/ line scanner S...102..........ccueuvuneunerneeneenernerneierssirenees
Figure 5.4: Dimensioned drawing BCL 300i\ BCL 301/ deflection mirror scanner S...100

Figure 5.5: Dimensioned drawing BCL 300i\ BCL 301/ oscillating mirror scanner O...100

Figure 5.6: Dimensioned drawing of MS 3xx hood with integrated connectors / MK 3xx terminal hood.............c...... 51
Figure 5.7: Dimensioned drawing of KB 301-3000 Cable N0OM..............ccuuieerrieciieeeseeseeseeeeessesseeeeeees 52
Figure 5.8: Dimensioned drawing of MA 100 terminal box

Figure 5.9: The most important characteristics of @ Dar COE ... 54
Table 5.7: Raster line cover as a function of the diStANCE ...........cveererinircr et 55
Figure 5.10: Zero position of the reading distance

Table 5.8: Reading conditions

Figure 5.11: "High Density" reading field curve for line scanner without deflection mirror .............ccoevcvvereerncivnnenn. 57
Figure 5.12: "High Density" reading field curve for line scanner with deflection mirror

Figure 5.13: "High Density" reading field curve for oscillating-mirror SCaNNErS.........c.ccceeemieneeneenerneeeeeeseseeeens
Figure 5.14: Lateral "High Density" reading field curve for oscillating-mirror SCanners............ccoceveeneeveerrnrernneennens 58
6 BCL 300i\ BCL 301i Leuze electronic



# Leuze electronic Figures and tables

Figure 5.15:
Figure 5.16:
Figure 5.17:
Figure 5.18:
Figure 5.19:
Figure 5.20:
Figure 5.21:
Figure 5.22:
Figure 5.23:
Figure 5.24:
Figure 5.25:
Figure 5.26:
Figure 6.1:
Figure 6.2:
Figure 6.3:
Figure 6.4:
Figure 6.5:
Figure 6.6:
Figure 6.7
Figure 6.8:
Figure 6.9:
Figure 7.1:
Figure 7.2:
Figure 7.3:
Figure 7.4:
Figure 7.5:
Figure 7.6:
Figure 7.7:
Figure 7.8:
Figure 7.9:
Figure 7.10:
Table 7.1:
Figure 7.1:
Figure 7.2:
Table 7.2
Table 7.3:
Figure 7.3:
Figure 7.4:
Table 7.4:
Table 7.5:
Figure 7.5:
Figure 7.6:
Table 7.6:
Figure 8.1:
Figure 8.2:
Figure 9.1:
Figure 9.2:
Figure 9.3:

"Medium Density" reading field curve for line scanner without deflection mirror.............cccoeveevnecerciens 59
"Medium Density" reading field curve for line scanner with deflection mirror...............ccccvenenenerninnne 59

"Medium Density" reading field curve for oscillating-mirror SCaNNETS .........ccovvrierierirerirerrerirerniininines 60
Lateral "Medium Density" reading field curve for oscillating-mirror SCanners ............ocovereeneenerneeneeens 60
"Low Density" reading field curve for line scanner without deflection mirror...........cccvveveervereeneenneenennne

"Low Density" reading field curve for line scanner with deflection mirror
"Low Density" reading field curve for oscillating-mirror SCANNETS ..........ocovierrirriereeneineeineineseeseeseeienis
Lateral "Low Density" reading field curve for oscillating-mirror scanners
"Ultra Low Density" reading field curve for line scanner without deflection mirror ............ccocoeeveveiriniens 63
"Ultra Low Density" reading field curve for line scanner with deflection Mirror ...........cocovevevenenninennne 63
"Ultra Low Density" reading field curve for oscillating-mirror scanners
Lateral "Ultra Low Density" reading field curve for oscillating-mirror SCanners............coceeereeveeneereencnenns 64
Device name plate BCL 3007\ BCL 3017 .......ccuurvmmrireeecriiereeieriseesiessssessssessssssesssessssesssessessssesssseons

Fastening options using M4x5 threaded holes ..
BT 56 MOUNLING TEVICE ....couvvuvririiieiiiicsie ettt

Mounting example of BCL 300i\ BCL 301 With BT 56.........cccouueeermmmereeierireerineciensieesisesssssssesesesseenons 68
BT 59 mounting device
Total reflection —liNE SCANNET ... s

Total reflection —liNE SCANNET ... s
Total reflection — BCL 300i\ BCL 301i with oscillating mirror

Reading angle for the N SCANNET ...t
Location of the electrical CONNECHONS ..o
BCL 300i - MS 300 hood with integrated M12 connectors

BCL 3007 - MK 300 terminal hood with spring-loaded terminals ............cc.euererecenerieeeereneinerieeeenens 79
Cable fabrication for MK 300 terminal NOO...........c.ewuureiimmeericrieiseeeseseriesssseesessesssesseesssessesens 79
BCL 300i - MA 100 terminal box with KB 301-3000 cable hood.........c.cocrereereneiniiineineieiseineeeeeeens 81
BCL 3007 - KB 301-3000 CabIE h0OT .......ouvercerurmriireririeerisecieessessessesssessessssss e sssessssesseesssessesens 82
BCL 301i- MS 301 hood with integrated M12 CONNECLONS...........ccvrurerierirneireirneieeieesesieeseiessseieceeens 83
BCL 301i- MK 301 terminal hood with spring-loaded terminals ...........ccceveeeeermieneneenerneieeeeeceeens 84
Cable fabrication for MK 301 terminal N0O. ...t 85
BCL 301/ - MA 100 terminal box with KB 301-3000 cable h00d ..o 86
Pin assignment PWR / SW IN/OUT ..ottt ssesssssns 88
Switching input connection diagram SWIO_1 and SWIO_2 ...
Switching output connection diagram SWIO_1/SWIO_2

Pin assignment SERVICE — Mini-B type USB INterface..........cuvueriuerinieerineieineeeiseeseieiseisesseeeseens
Pin assignment HOST / BUS IN BCL 300ii..........ccruumreeeiriereereeiereiseeeecissressssssesssessssesssssssessssesssseons

BCL 300i - Pin assignments - HOST / BUS IN as RS 232.
BCL 300i - Pin assignments - HOST / BUS IN as RS 422
Pin assignment HOST / BUS IN BCL 30T 1......ccvvuumrmeerircieeriisecsesissresssesse s ssessaseons
Pin assignment BUS OUTBCL 301i.
Leuze multiNet plus SYSEM t0POIOGY.......ceuverrerermeireereieesseieriseie it
Leuze multiNet plus SYStEm tOPOIOGY........c.wueuermermreeeeieerseeeeieessesseesss s sssseens
Cable lengths and shielding
BCL 3007\ BCL 3014 - LED iNQICAIOTS..........ccorerrrmeerrrierieesssessesseessseessessessssessssessssssesssessessssesssesens
BCL 3007\ BCL 30714 - DISPIAY +.vvvovvereerrerseeereeseeseesseesseesseessesssessssssssssssessssssssssessssssssnsssssssssssssssanees

Connecting the SERVICE USB interface ..
The start page of the WebCONIG 1001 .........evuivririiieiniee et
Module overview in the WeDCONMIG t00L..........cuiemreriieree e

Leuze electronic BCL 300i\ BCL 301i 7



Figures and tables & Leuze electronic

Figure 10.1:
Table 12.1:
Table 12.2:
Table 13.2:
Table 13.3:
Table 13.4:
Table 13.5:
Table 13.6:
Table 13.7:
Table 13.8:
Table 13.9:

Table 13.10:
Figure 13.11:
Table 13.12:

Figure 15.1:
Figure 15.2:
Figure 15.3:
Figure 15.4:

Storing configuration data in the webConfig tool .. .. 114
General causes of BITOS .........c.veereecrveeeneens ... 134
Interface error .................. ... 134
Type overview BCL 300i.. .. 137
Type overview BCL 301i ...138
Connection hoods / terminal boxes for the BCL 300\ BCL 3011 ........................................................... 139
Terminating resistor for the BOL 301 .......c.ueuiuriiiriiiecineieeise ettt essesisnes
Connectors for the BCL 300i\ BCL 301/
Service cable for the BCL 3007\ BCL 30711 .......vvuureerreeeereeneeeseeessesssssssssesssssessssessssssssssssssssssnns 139
Mounting devices for the BCL 3007\ BCL 301 1........ccrvverrmmrerreneriressineeiesssesessessssesssesssesssesssessesessnens 139
Reflector for autoReflAct operation
PWR cables for the BCL 3005\ BOL 3014 ...t sesssssenens
Cable configuration multiNet plus conneCction CabIES...........c.eweucrrriciicreerreeeee s
Interface connection cable for the BCL 300i\ BCL 301i...
Declaration of conformity BCL 300§\ BCL 3074 .......cccvveuermeiiererieeeineeieeissesiseseseseseesssesssenssessssessnns
Connection hood / connector unit declaration of CONFOMMILY .........c..evereeerimerrerierneeeceereeienes 146
Bar code sample labels (module 0.3)........cccoveurirneennee
Bar code sample [abels (MOAUIE 0.5).........cuuiuieieiiieiireriieiieririsiesseese i 152

BCL 300i\ BCL 301i Leuze electronic



& Leuze electronic General information

—h

VAN
&

=10

=10

General information

Explanation of symbols

The symbols used in this technical description are explained below.

Attention!

This symbol precedes text messages which must strictly be observed. Failure to comply with
this information results in injuries to personnel or damage to the equipment.

Attention Laser!
This symbol warns of possible danger caused by hazardous laser radiation.

Notice!
This symbol indicates text passages containing important information.

Declaration of conformity
The bar code readers of the BCL 300/ series have been developed and manufactured in
accordance with the applicable European standards and directives.

Notice!

You can find the Declaration of Conformity of the devices in the appendix of the manual on
page 145.

The manufacturer of the product, Leuze electronic GmbH & Co KG in D-73277 Owen,
possesses a certified quality assurance system in accordance with ISO 9001.

C€
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Safety notices

General safety notices

Documentation

All entries in this technical description must be heeded, in particular the present chapter
"Safety notices". Keep this technical description in a safe place. It should be available at all
times.

Safety regulations

Observe the locally applicable regulations and the rules of the employer's liability insurance
association.

Repair
Repairs must only be carried out by the manufacturer or an authorized representative.

Safety standards

The bar code readers of the BCL 300i series were developed, manufactured and tested in
accordance with the applicable safety standards. They correspond to the state of the art.

Approved purpose

Attention!

The protection of personnel and the device cannot be guaranteed if the device is operated
in a manner not corresponding to its intended use.

Bar code readers of the BCL 300i series are conceived as stationary, high-speed scanners
with integrated decoders for all current bar codes used for automatic object detection.
In particular, unauthorized uses include:

* in rooms with explosive atmospheres

* operation for medical purposes

Areas of application
The bar code readers of the BCL 300i series are especially designed for the following areas
of application:

* Storage technology and materials handling, in particular for object identification on

fast-moving transport systems

* Pallet transport systems

¢ Automobile sector

* Omnidirectional reading

10
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Working safely

Attention!

Access and changes to the device, except where expressly described in this operating
manual, are not authorized.

Safety regulations

Observe the locally applicable legal regulations and the rules of the employer's liability
insurance association.

Qualified personnel

Mounting, commissioning and maintenance of the device must only be carried out by
qualified personnel.
Electrical work must be carried out by a certified electrician.

Attention, laser radiation!

If you look into the beam path over a longer time period, the retina of your eye may
be damaged!

Never look directly into the beam path!
Do not point the laser beam of the BCL 300i \ BCL 301i at persons!

When mounting and aligning the BCL 300i \ BCL 301i, avoid reflections of the laser
beam off reflective surfaces!

The BCL 300i \ BCL 301i bar code readers correspond to the EN 60825-1 safety
standard for a class 2 laser systems. They also comply with the U.S. 21 CFR 1040.10
regulations for a class Il laser product except for deviations pursuant to Laser Notice
No. 50, dated July 26, 2001.

Radiant Energy: The BCL 300i \ BCL 301i uses a low power visible laser diode. The
emitted wavelength is 655nm. The average laser power is less than 1TmW in
accordance with the definition of laser class 2.

Adjustments: Do not attempt any adjustments to or alterations of this product.

Do not remove the protective housing of the bar code reader. There are no user-
serviceable parts inside.

The glass optics cover is the only aperture through which laser radiation may be
observed on this product. A failure of the scanner motor, while the laser diode
continues to emit a laser beam, may cause emission levels to exceed those for safe
operation. The bar code reader has protective devices to prevent this occurrence. If,
however, a stationary beam is emitted, the failing bar code reader should be discon-
nected from the voltage supply immediately.

CAUTION: Use of controls or adjustments or performance of procedures other than
specified herein may result in hazardous light exposure.

Leuze electronic BCL 300i\ BCL 301i 11
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The use of optical instruments or devices in combination with the device increases
the danger of eye damage!

The housing of the BCL 300i | BCL 301i is provided with warning notices A and B
above and next to the reading window as shown in the following figure:

BCL 300i\ BCL 301/
with oscillating mirror and
M12 MS 3xx connection hood

BCL 300/\ BCL 301/
with deflection mirror and
M12 MS 3xx connection hood

AVOID EXPOSURE - LASER LIGHT
IS EMITTED FROM THIS APERTURE

& Louze electronic CE
amﬁ | S01 1 xxxx D—73277 Qwen
HUNG N CBOSAIEO3E2 001 www.leuze com

MEHT IH DEN STRAHL BUCKEM HMade in Germany

- Manufactured Aug. 2010
Max. Leistung: 1,8miN Software V14D
Wellan kinga: 655nm M| ppaz 00:15:7bc 1 eradi 11

Supply 24VDC420%/<3000mA |:| @
BCL 3017 ON 100 DHW

g NEC class 2/ LPS

BCL 300/\ BCL 301i
Line scanner and
M12 MS 3xx connection hood

Figure 2.1:  Attachment of the stick-on labels with warning notices at the BCL 300i\ BCL 301i

A |Warning: laser aperture
B |Name plate

12 BCL 300i\ BCL 301i Leuze electronic
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Fast commissioning / operating principle

Below you will find a short description for the initial commissioning of the BCL 300i \
BCL 301i. Detailed explanations for all listed points can be found throughout this technical
description.

Mounting the BCL 300/\ BCL 301/

The BCL 300i\ BCL 301i bar code readers can be mounted in two different ways:
* Via four M4x6 screws on the bottom of the device.
* Via a BT 56 mounting device in the fastening groove on the bottom of the housing.

Device arrangement and selection of the mounting location

In order to select the right mounting location, several factors must be considered:

» Size, orientation, and position tolerance of the bar codes on the objects to be
scanned.

* The reading field of the BCL 300i\ BCL 301/ in relation to the bar code module width.

¢ The resulting minimum and maximum reading distance from the respective reading
field.

* The permissible cable lengths between the BCL 300/\ BCL 301/ and the host system
depending on which interface is used.

e The correct time for data output. The BCL 300/ \ BCL 301/ should be positioned in
such a way that, taking into consideration the time required for data processing and
the conveyor belt speed, there is sufficient time to e.qg. initiate sorting operations on
the basis of the read data.

* The display and control panel should be very visible and accessible.

» For configuring and commissioning with the webConfig tool, the USB interface should
be easily accessible.

For specific information, please refer to chapter 6 and chapter 7.

Notice!

The beam exits the BCL 300i \ BCL 301i as follows for the respective devices:

- line scanner parallel to the housing base

- deflection mirror 105 degrees to the housing base

- oscillating mirror perpendicular to the housing base.

The black areas in figure 6.2 are the housing base. The best read results are obtained when:
» The BCL 300i \ BCL 301i is mounted in such a way that the scanning beam is inci-

dent on the bar code at an angle of inclination greater than £10° ... 15° to vertical.

« The reading distance lies in the middle area of the reading field.
« The bar code labels are of good print quality and have good contrast ratios.
« You do not use high-gloss labels.
« There is no direct sunlight.

Leuze electronic BCL 300i\ BCL 301i 13
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Electrical connection BCL 300/

For the electrical connection of the BCL 300/, 4 connection variants are available.
The voltage supply (18 ... 30VDC) is connected acc. to the connection type selected.

2 freely programmable switching inputs/outputs for individual adaptation to the respec-
tive application are also available here. Detailed information on this topic can be found in
chapter 7.4.1 and chapter 7.4.3.

MS 300 hood with 2 integrated M12 connectors

Hood with integrated connectors M12 plug Mini-B USB socket
MS 300 (A-coded) (behind protective cap)
PWR / SW IN/OUT SERVICE
SWIO_1 VB D- D+ ID GND

SWIO_2
HOST /BUS IN BUS OUT

TXD/TX-

M12 plug Blind cap
(B-coded)

Figure 3.1:  BCL 300i - MS 300 hood with integrated M12 connectors

Notice!
The shielding connection is done via the M12 connector housing.

Notice!
The integrated parameter memory for the simple replacement of the BCL 300i is located in
the MS 300.

14
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MK 300 terminal hood with spring-loaded terminals

Terminal hood Terminal designation
MK 300 MK 300
MK300
RTS/TX+
SWi02 | |TXD/TX+
SWIO1 | [GND ISO]
VIN RXD/RX—|
GNDIN | [CTS/RX+
SERVICE
VB D- D+ ID GND

Mini-B USB socket
(behind protective cap)

Terminal block
PWR / SW IN/OUT
Terminal block
HOST/BUS IN

Figure 3.2:  BCL 300i - MK 300 terminal hood with spring-loaded terminals

Notice!

The integrated parameter memory for simple exchange of the BCL 300i is located in the
MK 300.

Cable fabrication and shielding connection

Remove approx. 78 mm of the connection cable sheathing. 15mm of sheath of the shielded
line must be freely accessible.

~8 mm

y
i

- ~15mm >l ~ 55 mm

Figure 3.3:  Cable fabrication for MK 300 terminal hood

The shield is automatically contacted when the cable is lead into the metal screw fitting and
fastened when the cord grip is closed. Then lead the individual wires into the terminals
according to the diagram. Wire end sleeves are not necessary.

Leuze electronic BCL 300i\ BCL 301i 15
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MA 100 terminal box and corresponding KB 301-3000 cable hood

Cable hood with 3m cable Terminal box
KB 301-3000 MA 100

SERVICE

VB D- D+ ID GND Metal bracket
FE connection

Mini-B USB socket
(behind protective cap)

Wow oz z z Z ZZZ ZE £%0xs£ 0@
L b 3 38 5 S 85 03 XEOEX @88
z =z Z o z; \\c'\\ Dwv
G O [0 03 woZ220n 222
oo
EXGRE O

© I
@ < BUSOUT

=R

3%

oo

N—

BUS IN

Figure 3.4: BCL 300i - MA 100 terminal box with KB 301-3000 cable hood

Notice!
The left side of the housing of the MA 100 features a metal bracket for connecting functional
earth FE to the installation surface (e.g. metallic equipment).

=le)

The MA 100 contains a shielding terminal for the shielding connection of the KB 301-3000.

16 BCL 300i\ BCL 301i Leuze electronic
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KB 301-3000 cable hood

Cable hood with 3m cable Assignment
KB 301-3000
Core color Signal
white FE
white - black GNDIN
black VIN
white - green SWIO2
gray SWIO1
white - yellow RXD / RX-
white - red TXD / TX-
yellow CTS /RX+
SERVICE red RTS/ TX+
VB D- D+ ID GND violet GND_RS232/422
white - brown Reserved
brown Reserved
white - orange Reserved
orange Reserved
Mini-B USB socket green Reserved
(behind protective cap) blue Reserved

Figure 3.5: BCL 300i - KB 301-3000 cable hood

Notice!

A contact surface for the shielding connection is located on the cable end of the
KB 301-3000.

=10

Standalone operation BCL 300i

During standalone operation of the BCL 300j, the host interface of the superior system is
connected to HOST/BUS IN. Please make certain that the correct interface is used on the
superior system. The standard setting of the BCL 300i for the host interface is RS 232.

Leuze electronic BCL 300i\ BCL 301i 17



Fast commissioning / operating principle & Leuze electronic

3.4

=10 [=10 [0

Electrical connection BCL 301/

For the electrical connection of the BCL 301/, 3 connection variants are available.
The voltage supply (18 ... 30VDC) is connected acc. to the connection type selected.

2 freely programmable switching inputs/outputs for individual adaptation to the respec-
tive application are also available here. Detailed information on this topic can be found in
chapter 7.4.1 and chapter 7.4.3.

MS 301 hood with 3 integrated M12 connectors

Hood with integrated connectors M12 plug Mini-B USB socket
MS 301 (A-coded) (behind protective cap)
PWR /SW IN/OUT SERVICE

SWIO_1 VB D- D+ ID GND

SWIO_2
HOST /BUS IN BUS OUT

RS485B RS485B

RS485A RS485A
M12 plug M12 socket
(B-coded) (B-coded)

Figure 3.6: BCL 301i- MS 301 hood with integrated M12 connectors

Notice!
The shielding connection is done via the M12 connector housing.

Notice!

The integrated parameter memory for the simple replacement of the BCL 301i is located in
the MS 301.

Notice!

The bus is looped through the MS 301, i.e. the bus is not interrupted when the BCL 301i is
removed from the MS 301.

The bus is terminated at BUS OUT via an external mounted terminating resistor (see chap-
ter 13.5 "Accessory terminating resistor”).

18
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MK 301 terminal hood with spring-loaded terminals

Terminal hood Terminal designation
MK 301 MK 301

z MK301

OFF

Slide switch T: bus O}
termination T |RS485A| [RS485A
SWI02 | [RS485B| [RS485B
SWIO1 | [GND ISO| [GND 1SO
VIN nc nc
GNDIN ne nc
Slide switch S1:
v SDERDVK?E oo FE_| s |;| multiNet address
- D+ rangelow (0 ... 15)/
5 82 85 high(16..31)
sQ 58 5O Rotaryswitch S2:
B2 Bl E B multiNet address
g% EB 'gﬂﬂ 0..15
Mini-B USB socket 2 - 2o 2
(behind protective cap) = T
o

Figure 3.7:  BCL 301i- MK 301 terminal hood with spring-loaded terminals

O Notice!

IIL The integrated parameter memory for simple exchange of the BCL 301i is located in the
MK 301.

O Notice!

I']:L The bus is looped through the MK 301, i.e. the bus is not interrupted when the BCL 301i is
removed from the MK 301. The bus is terminated via slide switch T in the MK 301. If the

termination is activated (slide switch T in the ON position), the downstream bus is discon-
nected.

Cable fabrication and shielding connection

Remove approx. 78 mm of the connection cable sheathing. 15mm of sheath of the shielded
line must be freely accessible.

| ~ 55 mm ‘ ‘Aszm
| -

»
Ll

. =15mm

Figure 3.8:  Cable fabrication for MK 301 terminal hood

The shield is automatically contacted when the cable is lead into the metal screw fitting and
fastened when the cord grip is closed. Then lead the individual wires into the terminals
according to the diagram. Wire end sleeves are not necessary.

Leuze electronic BCL 300i\ BCL 301i 19
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MA 100 terminal box and corresponding KB 301-3000 cable hood

Cable hood with 3m cable Terminal box
KB 301-3000 MA 100

SERVICE

VB D- D+ ID GND Metal bracket
FE connection

Mini-B USB socket
(behind protective cap)

Wow oz z z Z ZZZ ZE £%0xs£ 0@
L b 3 38 5 S 85 03 XEOEX @88
z =z Z o z; \\D'\\ Dwv
G O [0 03 woZ220n 222
oo
EXGRE O

© I
@ < BUSOUT

=R

3%

oo

N—

BUS IN

Figure 3.9: BCL 301/ - MA 100 terminal box with KB 301-3000 cable hood

Notice!
The left side of the housing of the MA 100 features a metal bracket for connecting functional
earth FE to the installation surface (e.g. metallic equipment).

The MA 100 contains a shielding terminal for the shielding connection of the KB 301-3000.

Notice!

The bus is looped through the MA 100, i.e. the bus is not interrupted when the BCL 301i is
removed from the KB 301-3000. The bus is terminated via slide switch T in the MA 100. If
the termination is activated (slide switch T in the ON position), the downstream bus is dis-
connected.

20
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O
1l

Notice!

Due to the lack of the address switch, the KB 301-3000 cable hood connection variant is not
possible on the BCL 301i without the MA 100 terminal box, in contrast to the BCL 300i.

Network operation BCL 301i in the Leuze multiNet plus

In Leuze multiNet plus network operation, the incoming bus is connected to BUS IN and the
outgoing bus to BUS OUT. If the network address of the BCL 301iis not 0, the device starts
up in multiNet slave mode and attempts to make contact with a multiNet master.

If BUS OUT is not used for the continuing connection to the next participant, BUS OUT must
be terminated with a terminating resistor. For this reason, a terminator plug is available for
the MS 301 (see chapter 13.5 "Accessory terminating resistor"); in the MA 100 and the
MK 301, termination is activated by a switch.

The device address is set in multiNet via the slide or rotary switch provided for this in the
MA 100, MK 301 or MS 301.

Leuze electronic BCL 300i\ BCL 301i 21
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3.5 Starting the device
% Connect the +18 ... 30VDC supply voltage (typ. +24VDC); the BCL 300i \ BCL 301i
Starts up.
The PWR and BUS LEDs display the device status.
PWR LED
PWR
~@ . flashes green Device ok, initialization phase
PWR
[5) green continuous light Power On, device ok
PWR
-@- 9reen, briefly off - on Good read, successful reading
PWR
_“'_ green, briefly off - briefly red -on  No read, reading not successful
PWR
0 orange continuous light Service mode
PWR
~@ - flashes red Warning set
PWR
) red continuous light Error, device error
BUS LED
BYS
_"’_ flashes green Initialization
BUS
%) green continuous light Bus operation ok
BUS
_“' flashes red Communication error
BUS
) red continuous light Bus error
22 BCL 300i\ BCL 301i Leuze electronic
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If a display is available, the following information appears successively during startup:
e Startur
* Device designation e.g. ECL Z&li =M 182 I
¢ Reading REssult

If Feadins Result is displayed, the device is ready.

Standalone operation BCL 300i

After voltage (18 ... 30VDC) has been connected to the switching input, a read process is
activated. In the standard setting, all common code types for decoding are released; only
the 2/5 interleaved code type is limited to 10 digits of code content.

If a code is lead through the reading field, the code content is decoded and output via the
connected interface.

The standard protocol for this is: 9600 Baud, 8 data bits, no parity, 1 stop bit.

MultiNet operation BCL 301i

If the BCL 301/ detects an address larger than 0 after connecting the supply voltage, it regis-
ters itself with the multiNet master via the multiNet. If the device is detected in the network,
the BUS LED turns green and the BCL 301i is ready.

By connecting voltage (18 ... 30VDC) on the switching input, a read process is activated. In
the standard setting, all common code types for decoding are released; only the

2/5 interleaved code type is limited to 10 digits of code content.

If a code is lead through the reading field, the code content is decoded and passed to the
master via the multiNet.

Notice!

The configuration of the device can be changed or the functions can be tested via the USB
service interface. To do this, connecting the supply voltage to the device and establishing a
USB connection between the BCL and PC is sufficient.

At www.leuze.com, you can find a USB driver for webConfig under Download ->

identify -> Stationary bar code readers BCL 300i \ BCL 301i. Install this USB driver and
please follow the instructions when doing so. Then, you can open the connection to the BCL
through your Internet browser and perform the desired settings or tests.

Leuze electronic BCL 300i\ BCL 301i 23
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3.6 Bar code reading

To test, you can use the following bar code in the 2/5 Interleaved format. The bar code
module here is 0.5:

Modul 0,5

bb?7?869900

Provided your BCL 300/ \ BCL 301/ model has a display, the read information appears on
this display. The PWR LED goes off briefly and then turns green again. Simultaneously, the
read information is forwarded to the superior system (PLC/PC).

Please check the incoming data of the bar code information there.

Alternatively, you can use a switching input for read activation (switching signal of a
photoelectric sensor or 24V DC switching signal).
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4.1

Device description

About the bar code readers of the BCL 300/ series

Bar code readers of the BCL 300i series are high-speed scanners with integrated decoder
for all commonly used bar codes, e.g. 2/5 Interleaved, Code 39, Code 128, EAN 8/13 etc.,
as well as codes from the GS1 DataBar family.

Bar code readers of the BCL 300i series are available in various optics models as well as
line scanners, line scanners with deflection mirrors, oscillating mirrors and also optionally as
heated models.

Oscillating-mirror scanner

\

Line scanner with deflection mirror

Line scanner

\

~

Figure 4.1:  Line scanner, line scanner with deflection mirror and oscillating-mirror scanner

o=

The extensive options for device configuration enable adaptation to a multitude of reading
tasks. Due to the large reading distance combined with the great depth of field, a large
opening angle and a very compact construction, the device is ideally suited for the conveyor
and storage technology market.

The interfaces (RS 232, RS 485 and RS 422) integrated in the various device models and
the fieldbus systems (PROFIBUS DP, PROFINET-IO and Ethernet) offer optimum connec-
tion to the superior host system.

Leuze electronic BCL 300i\ BCL 301i 25
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Characteristics of the bar code readers of the BCL 300/ series

Performance characteristics:

* Integrated fieldbus connectivity = i -> Plug-and-Play fieldbus coupling and easy
networking

* Numerous interface variants facilitate connection to the superior systems
* RS 232, RS 422
* RS 485 and multiNet plus slave
alternatively, various fieldbus systems, such as
* PROFIBUS DP
* PROFINET-IO
e EtherNet

* Integrated code fragment technology (CRT) enables the identification of soiled or
damaged bar codes

¢ Maximum depth of field and reading distances from 30mm to 700mm

* Large optical opening angle and, thus, large reading field width

* High scanning rate of 1000 scans/s for fast reading tasks

* On request with display to easily detect and activate functions and status messages.

* Integrated USB service interface, Mini-B type

¢ Adjustment of all device parameters with a web browser

¢ Easy alignment- and diagnostics functions

* Up to four possible connection technologies

* Two freely programmable switching inputs/outputs for the activation or signaling of
states

¢ Automatic monitoring of the read quality with autoControl

¢ Automatic recognition and setting of the bar code type using autoConfig

¢ Reference code comparison

¢ Optional heating models to -35°C

* Heavy-duty housing of protection class IP 65

Notice!
Information on technical data and characteristics can be found in Kapitel 5.

General information

The integrated fieldbus connectivity = i contained in the bar code readers of the BCL 300i
series facilitates the use of identification systems which function without connector unit or
gateways. The integrated fieldbus interface considerably simplifies handling. The Plug-and-
Play concept enables easy networking and very simple commissioning: Directly connect the
respective fieldbus and all configuration is performed with no additional software.

For decoding bar codes, the bar code readers of the BCL 300i series make available the
proven CRT decoder with code fragment technology:

The proven code fragment technology (CRT) enables bar code readers of the BCL 300i
series to read bar codes with a small bar height, as well as bar codes with a damaged or
soiled print image.

26
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With the aid of the CRT decoder, bar codes can also be read without problem in other
demanding situations, such as with a large tilt angle (azimuth angle or even twist angle).

Figure 4.2: Possible bar code orientation

The BCL 300i \ BCL 301/ can be operated and configured using the integrated webConfig
tool via the USB service interface; alternatively, the bar code readers can be adjusted using
configuration commands via the host/service interface.

The BCL 300i\ BCL 301/ needs a suitable activation to start a read process as soon as an
object is in the reading field. This opens a time window ("reading gate") in the BCL 300i \
BCL 3011 for the read process during which the bar code reader has time to detect and
decode a bar code.

In the basic setting, triggering takes place through an external reading cycle signal. Alterna-
tive activation options include online commands via the host interface and the autoReflAct
function.

Through the read operation, the BCL 300/ \ BCL 301/ collects additional useful pieces of
data for diagnosis which can also be transmitted to the host. The quality of the read opera-
tion can be inspected using the alignment mode which is integrated in the webConfig tool.

An optional display in English with buttons is used to operate the BCL 300/ \ BCL 301/ as
well as for visualization purposes. Two LEDs provide additional optical information on the
current operating state of the device.

The two freely configurable switching inputs/outputs SWIO1 and SWIO2 can be assigned
various functions and control e.g. activation of the BCL 300i\ BCL 301i or external devices,
such as a PLC.

System, warning and error messages provide assistance in setup/troubleshooting during
commissioning and read operation.
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4.3 Device construction

BCL 300i \ BCL 301i bar code readers

Connection side for: Display, LEDs
MK 3xx terminal hood and buttons
MS 3xx hood with

integrated connectors

KB 301-3000 cable hood with
MA 100 terminal box

Reading window

\ Dovetail mounting
Line scanner and 4 mounting

threads

Figure 4.3: BCL 300/ \ BCL 301i device construction - line scanner

Connection side for:
MK 3xx terminal hood

MS 3xx hood with

integrated connectors \
KB 301-3000 cable hood with
MA 100 terminal box

Display, LEDs
and buttons

Reading window ) .
Dovetail mounting

\ and 4 mounting
threads

Line scanner with deflection mirror

Figure 4.4: BCL 300i\ BCL 301i device construction -line scanner with deflection mirror
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Reading window

Connection side for:
MK 3xx terminal hood

MS 3xx hood with

integrated connectors

KB 301-3000 cable hood with
MA 100 terminal box

Display, LEDs
and buttons

\ Dovetail mounting

and 6 mounting
threads

Oscillating-mirror scanner

Figure 4.5:

BCL 300i\ BCL 301 device construction - oscillating-mirror scanner

Leuze electronic

BCL 300i\ BCL 301i
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MS 300/MS 301 hood with integrated connectors with parameter memory

Connection side with
system plug for
connection to Mini-B type USB
BCL 300i\ BCL 301i service interface

Address setting M12 connector,

for multiNet :
MS 300: 2 x M12
(only MS 301) MS 301: 3 x M12

Figure 4.6:  Device construction MS 300/MS 301 hood with integrated connectors

MK 300/MK 301 terminal hood with parameter memory

Cable lead-throughs Terminal compartment
with address setting
and termination

for multiNet

(only MK 301)

Mini-B type USB
service interface

Connection side with
system plug for
connection to

BCL 300i\ BCL 301/

Figure 4.7:  Device construction MK 300/MK 301 hood with integrated connectors
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KB 301/3000 cable hood with 3m cable

Connection side with
system plug for

connection to USB Mini-B type ser-
BCL 300i\ BCL 301i vice interface
- (behind protective cap)

Connection cable, 3m, with system plugs
for connecting to the MA 100

Figure 4.8: KB 301/3000 cable hood device construction

MA 100 terminal box

Terminal compartment with
address switches and
termination

\ Slotted hole on both sides for

fastening (grounding shoe on
the left)

Cable lead-throughs

Figure 4.9: MA 100 terminal box device construction
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4.4 Reading techniques

4.41 Line scanner (single line)

A line (scan line) scans the label. Due to the opt. opening angle, the reading field width is
dependent on the read distance. Through the movement of the object, the entire bar code
is automatically transported through the scan line.

The integrated code fragment technology permits twisting of the bar code (tilt angle) within
certain limits. These are dependent on the transport speed, the scanning rate of the scanner
and the bar code properties.

Areas of application of the line scanner
The line scanner is used:
* when the bars of the bar code are printed in the conveying direction (‘ladder
arrangement').
» with bar codes having very short bar lengths.
* when the ladder code is turned out of the vertical position (tilt angle).
* when the reading distance is large.

Figure 4.10: Deflection principle for the line scanner
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4.4.2 Line scanner with oscillating mirror

The oscillating mirror deflects the scan line additionally to both sides across the scan direc-
tion at a randomly adjustable oscillation frequency. In this way, the BCL 300i\ BCL 301ican
also scan larger areas or spaces for bar codes. The reading field height (and the scan line
length useful for evaluation) depends on the reading distance due to the optical opening
angle of the oscillating mirror.

Areas of application of the line scanner with oscillating mirror
For line scanners with oscillating mirror, oscillation frequency, start/stop position etc. are
adjustable. It is used:
* when the position of the label is not fixed, e.g. on pallets — various labels can, thus, be
detected at various positions.
* when the bars of the bar code are printed perpendicular to the conveying direction
(‘picket fence arrangement').
* when reading stationary objects.
¢ when a large reading field (reading window) has to be covered.

Figure 4.11: Deflection principle for the line scanner with oscillating mirror add-on
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4.4.3

Raster scanner (Raster Line)

Multiple scan lines scan the label. Due to the optical opening angle, the reading field width
is dependent on the reading distance. Provided the code is located in the reading field, it can
be read during standstill. If the code moves through the reading field, it is scanned by
multiple scan lines.

The integrated code fragment technology permits twisting of the bar code (tilt angle) within
certain limits. These are dependent on the transport speed, the scanning rate of the scanner
and the bar code properties. In most cases, everywhere a line scanner is used, a raster
scanner can be used.

Areas of application of the raster scanner:
The raster scanner is used:
* when the bars of the bar code are perpendicular to the conveying direction ('picket
fence arrangement’)
* with bar codes with low height displacement
* with very glossy bar codes

Figure 4.12: Deflection principle for the raster scanner
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4.5 Standalone connectionBCL 300/

The BCL 300i bar code reader is operated as a "standalone" single device.

For the electrical connection of the supply voltage, the interface and the switching inputs/
outputs, either the MS 300 hood with integrated connectors, the MK 300 terminal hood or
the KB 301-3000 cable hood together with the MA 100 terminal box are available.

BCL 300/

KB 301-3000 MK 300 MS 300

Figure 4.13: Standalone connectionBCL 300i
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4.6

Networking - Leuze multiNet plusBCL 301/

In the Leuze multiNet plus network, up to 32 BCL 301/ bar code readers can be networked
together. The respective network devices transmit the read data when requested to by the
MA 31 or BCL 500i network master. For this purpose, each BCL 301/ is assigned its own
station address, which is set using the address switch in the MS 301, MK 301 or MA 100.
The master then transmits the data of all network devices via its host interface to a superior
PLC control system or a computer, i.e. it "collects" the scanner data in the network and trans-
mits it to an interface on the host computer. This reduces interface costs (CPs) and time
spent programming the software.

multiNet master
(e.g. BCL 500i or MA 31...)

to PC/PLC

BCL 301i slave 2 BCL 301islave n

Terminating resistor on the last slave

Figure 4.14: Networking possibilities using the multiNet plus

Two-wire RS 485

The Leuze multiNet plus is optimized for fast transmission of scanner data to a superior
host computer. The multiNet plus consists physically of a two-wire RS 485 interface through
which the Leuze multiNet plus software protocol is controlled. This makes wiring the
network easy and inexpensive as slaves are looped through to one another in parallel.

In principle, networking occurs via a parallel connection of the individual RS 485 interfaces
of the respective bar code scanners. Shielded, twisted pair conductors should be used for
the Leuze multiNet plus. This allows a total network length of up to 1200m.
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4.7 Leuze multiScan

The multiScan operating mode is based on Leuze multiNet plus and links individual bar
code readings from multiple bar code scanners into a single decoding result. This is used,
for example, on a packet conveyor system on which the label can be affixed on either the
right or left side, thereby requiring two read stations. To prevent the host from having to
always process two readings for a single packet, i.e. a decoding result and a No Read, a
multiScan arrangement is used which transmits only one reading from the two read stations
to the host; this single reading is transmitted by the multiScan master.

Notice!

Thus, from the perspective of the host, the scanner network appears to be just a single bar
code reader!

=10

For this purpose one multiScan master and one or more multiScan slaves are connected
together via the RS 485 interface.

Notice!
ﬂ The MA 31 or the BCL 500i is available as a multiNet master.

Figure 4.15: Scanner arrangement with the multiScan function

Notice!

O
ﬂ The multiScan function on the RS 485 interface is possible for minimum of 2 and a
maximum of 32 devices!
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4.8

4.9

The protocol set on the RS 485 interface is the multiNet protocol. As a result, during
multiScan operation on the RS 485 interface, the multiNet master also functions as the
multiScan master and the multiNet slaves function as multiScan slaves (thus, all multiNet
slave are included in multiScan operation).

Heater

For low-temperature applications to min. -35°C (e.g. in cold storage), the bar code readers
of the BCL 300i\ BCL 301i series can optionally be permanently fitted with a built-in heating
and these bar code readers purchased as separate device models.

External parameter memory

If the BCL 300/ \ BCL 301/ is used together with an MS 300/MS 301 hood with integrated
connectors or MK 300/MK 301 terminal hood, the device settings are also saved in an
external parameter memory in the hood with integrated connectors or terminal hood.

If the BCL is replaced with a new device, the new device takes on the settings of the old BCL
from the hood with integrated connectors or terminal hood. This makes renewed configura-
tion of the BCL unnecessary when it is replaced.
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4.10
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4.11

autoReflAct

AutoReflAct stands for Automatic Reflector Activation and permits an activation without
additional sensors. This is achieved by directing the scanner with reduced scanning beam
towards a reflector mounted behind the conveyor path.

Notice!
Compatible reflectors are available on request.

As long as the scanner is targeted at the reflector, the reading gate remains closed. If,
however, the reflector is blocked by an object such as a container with a bar code label, the
scanner activates the read procedure, and the label on the container is read. When the path
from the scanner to the reflector has cleared, the read procedure has completed and the
scanning beam is reduced and again directed onto the reflector. The reading gate is closed.

Figure 4.16: Reflector arrangement for autoReflAct

The autoReflAct function uses the scanning beam to simulate a photoelectric sensor and
thus permits an activation without additional sensor system.

Reference codes

The BCL 300i\ BCL 301/ offers the possibility of storing one or two reference codes.

It is possible to store the reference codes by means of teach-in (via SWIO_1 or SWIO_2),
via the webConfig tool or via online commands.

The BCL 300i\ BCL 301ican compare read bar codes with one and/or both reference codes
and execute user-configurable functions depending on the comparison result.
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4.12 autoConfig

With the autoConfig function, the BCL 300i \ BCL 301i offers the user who only wishes to
simultaneously read one code type (symbology) with one number of digits an extremely
simple and convenient configuration option.

After starting the autoConfig function via the switching input or from a superior control, it is
sufficient to position a bar code label with the desired code type and number of digits in the
reading field of the BCL 300i\ BCL 301i.

Afterward, bar codes with the same code type and number of digits are recognized and
decoded.
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5 Specifications

5.1 General specifications of the bar code readers

511 Line scanner / raster scanner

Type BCL 300/ BCL 301/
Stand-alone multiNet plus slave

Type Line scanner without heating

Optical data

Light source Laser diode A = 655nm (red light)

Beam exit Front

Scanning rate 1000 scans/s

Beam deflection bB means of rotating polygon wheel

Useful opening angle max. 60°

Optics models / resolution High Density (N): 0.127 ... 0.20mm

Medium Density (M): 0.20 ... 0.5mm
Low Density (F): 0.30 ... 0.5mm
Ultra Low Density (L): 0.35 ... 0.8mm

Reading distance see reading field curves
Laser class 2 (acc. to EN 60825-1 and 21 CFR 1040.10 with Laser Notice No. 50)
Bar code data
Code types 2/5 Interleaved, Code 39, Code 128, EAN 128, EAN / UPC,
Codabar, Code 93, GS1 DataBar, EAN Addendum
Bar code contrast (PCS) >=60%
External light tolerance 2000 Ix (on the bar code)
Number of bar codes per scan 3
Electrical data
Interface type 1x RS 232/422 1x RS 485
Protocols Leuze Standard Leuze Standard, Leuze multiNet plus
Baud rate 4800 ... 115200 Baud
Data formats Data bits: 7.8
Parity: None, Even, Odd
Stop bits: 1.2
Service interface Mini-B type USB 2.0 socket
Switching input / 2 switching inputs/outputs, freely programmable functions
Switching output - Switching input: 18 ... 30VDC depending on supply voltage, | max. = 8mA

- Switching output: 18 ... 30VDC, depending on supply voltage, | max. = 60mA
(short-circuit proof)
Switching inputs/outputs protected against polarity reversal!

Operating voltage 18 ... 30VDC (Class 2, safety class Ill)

Power consumption max. 2.5W

Operating and display elements

Display (optional) Monochromatic graphical display, 128 x 32 pixel, with background lighting
Keyboard (optional) 2 buttons

LEDs 2 LEDs for power (PWR) and bus state (BUS), two-colored (red/green)

Table 5.1:  Specifications of the BCL 301i and BCL 300i line/raster scanners without heating
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Type BCL 300/ BCL 301/
Stand-alone multiNet plus slave

Type Line scanner without heating

Mechanical data

Protection class P65 7

Weight 270g (without connection hood)

Dimensions (WxHxD) 44 x 95 x 68mm (without connection hood)

Housing Diecast aluminum

Environmental data

Operating temperature range 0°C ... +40°C

Storage temperature range -20°C ... +70°C

Air humidity Max. 90% rel. humidity, non-condensing

Vibration IEC 60068-2-6, test FC

Shock IEC 60068-2-27, test Ea

Continuous shock IEC 60068-2-29, test Eb

Electromagnetic compatibility EN 55022;

IEC 61000-6-2 (contains IEC 61000-4-2, -3, -4, -5 and -6) 2)

Table 5.1:  Specifications of the BCL 301/ and BCL 300i line/raster scanners without heating

1) Only with the MS 300/MS 301, MK 300/MK 301 or KB 301-3000 connection hood and screwed-on
M12 connector or cable lead-throughs and mounted caps. Minimum tightening torque of the housing
connection screws on the connection hood 1.4Nm!

2) This is a Class A product. In a domestic environment this product may cause radio interference, in
which case the operator may be required to take adequate measures.

Attention!

For UL applications, use is permitted exclusively in Class 2 circuits according to NEC
(National Electric Code).

The BCL 300i \ BCL 301i bar code readers are designed in accordance with safety class Ill
@ for supply by PELV (protective extra-low voltage).
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5.1.2 Oscillating-mirror scanner

Technical data same as for line scanner without heating with the following differences:

Type BCL 300/ BCL 301/
Stand-alone multiNet plus slave

Type Oscillating-mirror scanner without heating
Optical data
Beam exit Lateral zero position at an angle of 90°
Beam deflection Via rotating polygon wheel (horizontal) and stepping motor with mirror (vertical)
Oscillation frequency 0...10Hz

(adjustable, max. frequency is dependent on set swivel angle)
Max. swivel angle +20°(adjustable)
Reading field height See reading field curves
Electrical data
Power consumption max. 4W
Mechanical data
Weight 5809 (without connection hood)
Dimensions (WxHxD) 58 x 125 x 110mm (without connection hood)

Table 5.2:  Specifications of the BCL 301/ and BCL 300/ oscillating-mirror scanners without
heating

5.1.3 Line scanner / raster scanner with deflection mirror

Technical data same as for line scanner without heating with the following differences:

Type BCL 300/ BCL 301/
Stand-alone multiNet plus slave

Type Line scanner with deflection mirror without heating

Optical data

Beam exit Lateral zero position at an angle of 105°

Beam deflection Via rotating polygon wheel (horizontal) and deflection mirror (vertical)

Electrical data

Power consumption \ Max. 2.5W

Mechanical data

Weight 3509 (without connection hood)

Dimensions (WxHxD) 44 x 103 x 96mm (without connection hood)

Table 5.3:  Specifications of the BCL 301/ and BCL 300/ deflection-mirror scanners without
heating
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5.2
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Heating models of the bar code readers

The BCL 300/ \ BCL 301/ bar code readers are optionally available as models with
integrated heating. In this case, heating is permanently installed ex works. Self-installation
on-site by the user is not possible!

Features

¢ Integrated heating (permanently installed)

* Extends the application range of the BCL 300i\ BCL 301jto -35°C

¢ Supply voltage 24VDC +20%

* BCL 300i\ BCL 301/ enabling through an internal temperature switch
(switch-on delay about 30min for 24V DC and minimum ambient temperature
of -35°C)

* Necessary conductor cross-section for the voltage supply: at least 0.75mm?; the use
of ready-made cables is, thus, not possible

Construction

The heating consists of two parts:
* The front cover heater
* The housing heater

Function

When the 24VDC supply voltage is applied to the BCL 300i \ BCL 301/, a temperature
switch initially only connects the heating to current (front cover heater and housing heater).
During the heating phase (around 30min), when the inside temperature rises above 15°C,
the temperature switch connects the BCL 300/ \ BCL 301/ to the supply voltage. This is
followed by the self test and the changeover to read operation. The "PWR" LED lights up,
showing overall readiness for operation.

When the inside temperature reaches approximately 18 °C, another temperature switch
turns the housing heater off and, if necessary, back on again (if the inside temperature drops
below 15°C). This does not interrupt the read operation. The front cover heater remains acti-
vated until an inside temperature of 25°C is reached. At temperatures above this, the front
cover heater switches off and, with a switching hysteresis of 3°C, back on again at an inside
temperature below 22°C.

Mounting location

Notice!

The mounting location is to be selected such that it does not expose the BCL 300i \
BCL 301i with heating directly to a cold air stream. To achieve an optimal heating effect, the
BCL 300i \ BCL 301i should be mounted so that it is thermally isolated.

Electrical connection

The required core cross section of the connection cable for the voltage supply must be at
least 0.75 mm2.
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Attention!
& The voltage supply must not be looped through from one device to the next.

Attention!
& The BCL 300i \ BCL 301i with oscillating mirror and heating must not be connected to
the MA 100!

Power consumption
The energy requirement depends on the model:
* the line/raster scanner with heating typically consumes a maximum of 17W power.
* the line scanner with oscillating mirror and heating typically consumes a maximum of
26 W power.
e the line/raster scanner with deflection mirror and heating typically consumes a
maximum of 19W power.

These values are based on operation with unconnected switching outputs.

5.2.1 Line scanner / raster scanner with heater

Technical data same as for line scanner without heating with the following differences:

Type BCL 300i BCL 301/
Stand-alone multiNet plus slave

Type Line scanner with heater

Electrical data

Operating voltage 24V DC £20%

Power consumption max. 17W

Structure of the heating Housing heating and separate heating of the optics glass

Warmup time Min. 30min at +24VDC and an ambient temperature of -35°C

Min. conductor cross section Conductor cross section of at least 0.75mm2 for the supply voltage supply line.

Wiring through of the voltage supply to multiple heating devices is not
permissible.

Standard, M12 ready-made cable not usable
(insufficient cable cross-section)

Environmental data
Operating temperature range -35°C ... +40°C
Storage temperature range -20°C ... +70°C

Table 5.4:  Specifications of the BCL 301/ and BCL 300i line/raster scanners with heating

5.2.2 Oscillating-mirror scanner with heating

Technical data same as for line scanner without heating with the following differences:
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Type BCL 300/ BCL 301/
Stand-alone multiNet plus slave
Type Oscillating-mirror scanner with heating
Optical data

Useful opening angle

Max. 60°

Max. swivel angle

+ 20°(adjustable)

Electrical data

Operating voltage

24VDC +20%

Power consumption

Max. 26 W

Structure of the heating

Housing heating and separate heating of the optics glass

Warmup time

Min. 30min at +24VDC and an ambient temperature of -35°C

Min. conductor cross section

Conductor cross section of at least 0.75mm? for the supply voltage supply line.
Wiring through of the voltage supply to multiple heating devices is not
permissible.

Standard, M 12 ready-made cable not usable
(insufficient cable cross-section)

Environmental data

Operating temperature range

-35°C ... +40°C

Storage temperature range

-20°C ... +70°C

Table 5.5:

Specifications of the BCL 301/ and BCL 300i oscillating-mirror scanners with heating

5.2.3 Line scanner / raster scanner with deflection mirror and heating
Technical data same as for line scanner without heating with the following differences:
Type BCL 300/ BCL 301/
Stand-alone multiNet plus slave
Type Deflection mirror scanner with heating
Optical data

Useful opening angle

Max. 60°

Electrical data

Operating voltage

24VDC +20%

Power consumption

Max. 19W

Structure of the heating

Housing heating and separate heating of the optics glass

Warmup time

Min. 30min at +24VDC and an ambient temperature of -35°C

Min. conductor cross section

Conductor cross section of at least 0.75mm2 for the supply voltage supply line.
Wiring through of the voltage supply to multiple heating devices is not
permissible.

Standard, M12 ready-made cable not usable
(insufficient cable cross-section)

Environmental data

Operating temperature range

-35°C ... +40°C

Storage temperature range

-20°C ... +70°C

Table 5.6:

Specifications of the BCL 301/ and BCL 300i deflection-mirror scanners with heating
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5.3 Dimensioned drawings

5.3.1 Dimensioned drawing of complete overview of the BCL 300/\ BCL 301/ with
MS 3xx / MK 3xx
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Figure 5.1:  Dimensioned drawing of complete overview of the BCL 300i \ BCL 301/ with
MS 3xx / MK 3xx

5.3.2 Dimensioned drawing of complete overview of the BCL 300/\ BCL 301/ with
KB 301-3000

Cable length: 3m
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Figure 5.2:  Dimensioned drawing of complete overview of the BCL 300i \ BCL 301/ with
KB 301-3000
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5.3.3

Dimensioned drawing of line scanner with / without heating
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Figure 5.3: Dimensioned drawing BCL 300i\ BCL 301/ line scanner S...102
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5.3.4 Dimensioned drawing of deflection mirror scanner with / without heating
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B  Deflection angle of the laser beam: + 30°

Figure 5.4: Dimensioned drawing BCL 300\ BCL 301/ deflection mirror scanner S...100
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5.3.5 Dimensioned drawing of oscillating-mirror scanner with / without heating
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C Deflection angle of the laser beam: + 30°

Figure 5.5:  Dimensioned drawing BCL 300\ BCL 3011 oscillating mirror scanner O...100

50 BCL 300i\ BCL 301i Leuze electronic



# Leuze electronic Specifications

5.3.6 Dimensioned drawing of MS 3xx hood with integrated connectors /
MK 3xx terminal hood

MK 3xx
terminal hood

MS 3xx
hood with integrated connectors
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Attention!

A To ensure protection class IP 65 is fulfilled, the screws of the connection
hood are tightened with a tightening torque of 1.4Nm for connecting to
the BCL.

Figure 5.6: Dimensioned drawing of MS 3xx hood with integrated connectors / MK 3xx
terminal hood
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5.3.7

Dimensioned drawing of KB 301-3000 cable hood
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Cable length: 3m
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Attention!

To ensure protection class IP 65 is fulfilled, the screws of the connection
hood are tightened with a tightening torque of 1.4Nm for connecting to

the BCL.

Figure 5.7:

Dimensioned drawing of KB 301-3000 cable hood
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5.3.8 Dimensioned drawing of MA 100 terminal box

=
~
~
N
N
\A M20x1,5 \L M16x1,5
155
A—H—N
‘:J:l:l
>
H % |
Wz
7 ankil®
/= (] ’/ =
] /i ,’/ >
o 7 é'! - ;’% Q -
© K & O
S5 “ 4
% i< 4%
36,8 30 275 255 25,5
A  Green indicator diode (SW 1/0)
B  S2 switch, termination ON/OFF
C S1 switch, address setting via multiNet
D JP8 jumper, addressrange 0 ... 15/ 16 ... 31
E BCL connection
F  Shielding connection
G Terminal strip for the electrical connection
H Contact surface for FE

Figure 5.8: Dimensioned drawing of MA 100 terminal box
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5.4

5.4.1

o
Il
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Reading field curves / optical data

Bar code characteristics

Notice!

Please note that the size of the bar code module influences the maximum reading distance
and the width of the reading field. Therefore, when selecting a mounting location and/or the
bar code label, take into account the different reading characteristics of the scanner with var-
ious bar code modules.

M = Module: The narrowest line or space of a bar code
in mm.
) Zg = Wide character: Wide bars and gaps are a multiple
By | L Bz | (ratio) of the module.
1

=1 Module x Ratio = Zg (Normal Ratio 1 : 2.5).

i
"Il "I Il " Il I «w Bz = Quiet zone: The quiet zone should be at least 10
r times the module, but not less than 2.5mm.

1234 L = Code length: The length of the bar code in mm
M Zg including the start and stop characters. The quiet
zone is included depending on the code definition.
S, = Barlength: Height of the elements in mm.

Figure 5.9: The most important characteristics of a bar code

The range in which the bar code can be read by the BCL 300/ \ BCL 301i (the so-called
reading field) depends on the quality of the printed bar code and its dimensions.

Therefore, above all, the module of a bar code is decisive for the size of the reading field.

Notice!

A rule of thumb: The smaller the module of the bar code is, the smaller the maximum reading
distance and reading field width will be.
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5.4.2 Raster scanner

A raster variant is also available in the BCL 300i series. The BCL 300i as a raster scanner
projects 8 scan lines which vary depending on the reading distance from the raster aperture.

50

100

200

300

400

Distance [mm] starting at the zero position

450

700

Front scanner 8

14

24

35

45

50

77

Raster line
cover [mm)]
all raster lines

Deflection mirror scanner| 12

17

27

38

48

54

80

Table 5.7: Raster line cover as a function of the distance
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5.5

o
Il

Reading field curves

Notice!

Please notice that the real reading fields are also influenced by factors such as labeling
material, printing quality, reading angle, printing contrast etc., and may thus deviate from the
reading fields specified here.

The reading field curves also apply for the variants with heating.

The zero position of the reading distance always refers the front edge of the housing of the
beam exit and is shown in figure 5.10 for the three housing types of the BCL 300i\ BCL 301i.

Frontal beam exit
BCL 3xxi S/R1...102...

Distance acc. to reading field curves

ouonoee ezne

Deflection mirror scanner Oscillating-mirror scanner
BCL 3xxi S/R1...100... BCL 3xxi O...100...

Figure 5.10: Zero position of the reading distance

Reading conditions for the reading field curves

Bar code type 2/5 Interleaved
Ratio 1:2.5

ANSI specification class A
Reading rate > 75%

Table 5.8: Reading conditions
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5.5.1 High Density (N) - optics: BCL 300/\ BCL 301/ S/R1 N 102 (H)

BCL 3xxi S/R1 N 102
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Figure 5.11: "High Density" reading field curve for line scanner without deflection mirror

5.5.2 High Density (N) - optics: BCL 300/\ BCL 301/ S/R1 N 100 (H)
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Figure 5.12: "High Density" reading field curve for line scanner with deflection mirror

The reading field curve applies for the reading conditions stated in table 5.8.
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5.5.3

High Density (N) - optics: BCL 300/\ BCL 301/ ON 100 (H)
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Figure 5.13: "High Density" reading field curve for oscillating-mirror scanners
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Figure 5.14: Lateral "High Density" reading field curve for oscillating-mirror scanners

The reading field curves apply for the reading conditions stated in table 5.8.
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554 Medium Density (M) - optics: BCL 300/\ BCL 301/ S/R1 M 102 (H)

BCL 3xxi S/R1 M 102
150
m=0,2

100 m=03
p— m=0,5
€
.E. 50
e
=
S
2 o o w
ke 1 S 1
2 =
=
(o]
£
©
(3]
()
o

-100

-150

0 50 100 150 200 250 300 350 400 450
Reading distance [mm]

Figure 5.15: "Medium Density" reading field curve for line scanner without deflection mirror

5.5.5 Medium Density (M) - optics: BCL 300/\ BCL 301/ S/R1 M 100 (H)
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Figure 5.16: "Medium Density" reading field curve for line scanner with deflection mirror

The reading field curves apply for the reading conditions stated in table 5.8.
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5.5.6 Medium Density (M) - optics: BCL 300/\ BCL 301/ OM 100 (H)
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Figure 5.17: "Medium Density" reading field curve for oscillating-mirror scanners
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Figure 5.18: Lateral "Medium Density" reading field curve for oscillating-mirror scanners

The reading field curves apply for the reading conditions stated in table 5.8.
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5.5.7 Low Density (F) - optics: BCL 300/\ BCL 301/ S/R1 F 102 (H)

BCL 3xxi S/R1 F 102
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Figure 5.19: "Low Density" reading field curve for line scanner without deflection mirror

5.5.8 Low Density (F) - optics: BCL 300i\ BCL 301/ S/R1 F 100 (H)

BCL 3xxi S/R1 F 100

Reading field width [mm]

50 100 150 200 250 300 350 400 450 500 550 600
Reading distance [mm]

Figure 5.20: "Low Density" reading field curve for line scanner with deflection mirror

The reading field curves apply for the reading conditions stated in table 5.8.
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5.5.9

Low Density (F) - optics: BCL 300/\ BCL 301/ OF 100 (H)

BCL 3xxi O F 100

Reading field width [mm]
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Reading distance [mm]

500 550 600

Figure 5.21: "Low Density" reading field curve for oscillating-mirror scanners
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Figure 5.22: Lateral "Low Density" reading field curve for oscillating-mirror scanners

The reading field curves apply for the reading conditions stated in table 5.8.
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5.5.10 Ultra Low Density (L) - optics: BCL 300/\ BCL 301/ S/R1 L 102 (H)

BCL 3xxi S/R1 L 102
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Figure 5.23: "Ultra Low Density" reading field curve for line scanner without deflection mirror

5.5.11 Ultra Low Density (L) - optics: BCL 300/\ BCL 301/ S/R1 L 100 (H)
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Figure 5.24: "Ultra Low Density" reading field curve for line scanner with deflection mirror

The reading field curves apply for the reading conditions stated in table 5.8.
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5.5.12 Ultra Low Density (L) - optics: BCL 300/\ BCL 301/ OL 100 (H)
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Figure 5.25: "Ultra Low Density" reading field curve for oscillating-mirror scanners
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Figure 5.26: Lateral "Ultra Low Density" reading field curve for oscillating-mirror scanners

The reading field curves apply for the reading conditions stated in table 5.8.
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6.1

VAN

O
Il

Installation and mounting

Storage, transportation

Attention!

When transporting or storing, package the device so that it is protected against collision and
humidity. Optimum protection is achieved when using the original packaging. Heed the
required environmental conditions specified in the technical data.

Unpacking

& Check the packaging for any damage. If damage is found, notify the post office or
shipping agent as well as the supplier.

& Check the delivery contents using your order and the delivery papers:

* Delivered quantity

* Device type and model as indicated on the name plate

* Laser warning signs

e Brief manual
The name plate provides information as to what BCL type your device is. For specific
information, please refer to chapter 5.

Name plates of the bar code readers of the BCL 300i | BCL 301i series

4 Leuze elactronic Ce

] 501 1 KX AN D-73277 Owen
0B0SADB03IZ 001 peuEese
hug. 2010

LASERSTRAHLUNG <N
HCHT [N CEN STRAHL BUCKEM

Wax. Leistung: 1.8 V1AD
Wellen inge: 555nm 00:1 5:7b: lesa%: 11
LiSER KLASSE 2 Supply Z4VDC420%/<3000mA @

ON EN BOB25—1:2008—06
BCL 3011 ON 100 DHW

Software
MG

HEC class 2 LPS

Figure 6.1:  Device name plate BCL 300i\ BCL 301/
& Save the original packaging for later storage or shipping.

Notice!

All BCL 300i \ BCL 301i are delivered with a protective cover on the connection side which
must be removed before attaching a connection hood.
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If you have any questions concerning your shipment, please contact your supplier or your
local Leuze electronic sales office.

% Observe the applicable local regulations when disposing of the packaging materials.

6.2 Mounting the BCL 300/\ BCL 301/

The BCL 300/ \ BCL 301/ bar code readers can be mounted in two different ways:
* Via four or six M4x5 screws on the bottom of the device.
* Via a BT 56 mounting device in the two fastening grooves on the bottom of the device.

Attention!

A The BCL 300i does not fulfill protection class IP 65 until the connection hood has been
screwed on. Minimum tightening torque of the housing connection screws on the connection
hood 1.4Nm!

6.2.1  Fastening with M4 x 5 screws

4 x M4x5

or

6 x M4x5
(oscillating-mirror scanner)

Figure 6.2:  Fastening options using M4x5 threaded holes
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6.2.2 BT 56 mounting device

The BT 56 mounting device is available for mounting the BCL 300/ \ BCL 301/ using the
fastening grooves. It is designed for rod mounting (@ 16mm to 20mm). For ordering
instructions, please refer to chapter "Type overview and accessories" on page 136.

BT 56 mounting device

Clamping jaws for fastening
on the BCL 300i\ BCL 301i

Clamp profile for fastening
to round or oval pipes
J16 ...20mm

All dimensions in mm

max. 76

A Rod holder, turnable 360°
B Rods @ 16 ... 20mm

Figure 6.3: BT 56 mounting device
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Figure 6.4: Mounting example of BCL 300/ \ BCL 301/ with BT 56
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6.2.3 BT 59 mounting device

The BT 59 mounting device offers you an additional fastening option. For ordering
instructions, please refer to chapter "Type overview and accessories" on page 136.

BT 59 mounting device

Clamping jaws for fastening
on the BCL 300i\ BCL 301/

All dimensions in mm

A Holder, turnable 360°

B ITEM joint, angle adjustable +90°

el W C M 8x16 screw cylinder, M 8 wave washer, M 8
U}%f"ﬂ sliding block, connectors for ITEM profile (2x)

.
©)

c—"]

Figure 6.5: BT 59 mounting device

Notice!

When mounting, ensure that the scanning beam is not reflected directly back to the scanner
by the label which is being read. For further information, see the notices in chapter 6.3/
Please refer to chapter 5.4 for the permissible minimum and maximum distances between
the BCL 300i \ BCL 301i and the labels to be read.

=10
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6.3

6.3.1

=10

Device arrangement

Selecting a mounting location

In order to select the right mounting location, several factors must be considered:

* Size, orientation, and position tolerance of the bar codes on the objects to be
scanned.

* The reading field of the BCL 300i\ BCL 301/ in relation to the bar code module width.

* The resulting minimum and maximum reading distance from the respective reading
field (see chapter 5.4 "Reading field curves / optical data").

¢ The permissible cable lengths between the BCL 300i\ BCL 301/ and the host system
depending on which interface is used.

* The correct time for data output. The BCL 300i\ BCL 301/ should be positioned in
such a way that, taking into consideration the time required for data processing and
the conveyor belt speed, there is sufficient time to e.g. initiate sorting operations on
the basis of the read data.

* The display elements such as LEDs or the display should be highly visible.

* For configuring and commissioning with the webConfig tool, the USB interface should
be easily accessible.

For specific information, please refer to chapter 6 and chapter 7.

Notice!
The beam of the BCL 300i \ BCL 301i exits:
* parallel to the housing base in the case of the line scanner
* at 105 degrees from the housing base in the case of the deflection mirror
* perpendicular to the housing base in the case of the oscillating mirror
In each case, the housing base is the black area in figure 6.2. The best read results are
obtained when:
« The BCL 300i \ BCL 301i is mounted in such a way that the scanning beam is
incident on the bar code at an angle of inclination greater than +10° ... 15° to vertical.
» The reading distance lies in the middle area of the reading field.
» The bar code labels are of good print quality and have good contrast ratios.
» You do not use high-gloss labels.
 There is no direct sunlight.
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6.3.2

6.3.3

Avoiding total reflection — Line scanner

The bar code label must be positioned at an angle of inclination greater than +10° ... 15°
from vertical in order to avoid total reflection of the laser beam (see figure 6.6)!

Total reflection occurs whenever the laser light of the bar code reader is directly incident on
the surface of the bar code at an angle of 90°. The light directly reflected by the bar code
may overload the bar code reader and thereby cause non-readings!

The BCL 300i\ BCL 301i should be mounted in such a way
that the scanning beam is incident on the bar code at an
angle of inclination greater than +10° ... 15° to vertical. X Bar code

Figure 6.6:  Total reflection — line scanner

Avoiding total reflection — deflection mirror scanner

For the BCL 300i\ BCL 301 with deflection mirror, the laser beam exits at an angle of 105°
to the rear housing wall.

An angle of incidence of 15° of the laser to the label has already been integrated in the
deflection mirror so that the BCL 300/ \ BCL 301/ can be installed parallel to the bar code
(rear housing wall).

The BCL 300i\ BCL 301/ with deflection mirror should be
Bar code
mounted parallel to the bar code.

>

Zero position A

uosete ezne|

Figure 6.7:  Total reflection — line scanner
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6.

3.4
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6.3.5

Avoiding total reflection — oscillating-mirror scanner

For the BCL 300/ \ BCL 301/ with oscillating mirror, the laser beam exits at an angle

of 90° to vertical.

For the BCL 300/ \ BCL 301i with oscillating mirror, the swivel range of +20°

(x12° for devices with heating) is to be taken into account.

This means that in order to be on the safe side and to avoid total reflection, the BCL 300i \
BCL 301 with oscillating mirror must be inclined upward or downward 20° ... 30°!

Notice!

Mount the BCL 300i \ BCL 301i with oscillating mirror in such a way that the outlet window
of the bar code reader is parallel to the object. This will result in an angle of inclination of
approx. 25°.

The BCL 300i\ BCL 301/ should be mounted in such a way that
fé@ the scanning beam is incident on the bar code at an angle of
'003,',/.0 inclination greater than +25° to vertical.
N

Bar code
K

Figure 6.8: Total reflection — BCL 300i\ BCL 301/ with oscillating mirror

Mounting location

% When selecting a mounting location, pay attention to:

« Maintaining the required environmental conditions (temperature, humidity).

« Possible soiling of the reading window due to liquids, abrasion by boxes, or
packaging material residues.

« Lowest possible chance of damage to the BCL 300i \ BCL 301i by mechanical
collision or jammed parts.

« Possible extraneous light (no direct sunlight or sunlight reflected by the bar code).
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6.3.6
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6.3.7

Devices with integrated heating

% For devices with integrated heating, also observe the following points:
* Mount the BCL 300i\ BCL 301iin a way which provides maximum thermal isolation,
e.g. using rubber-bonded metal.

* Mount in such a way that the device is protected from draft and wind; mount additional
shields if necessary.

Notice!

When installing the BCL 300i \ BCL 301i in a protective housing, it must be ensured that the
scanning beam can exit the protective housing without obstruction.

Possible reading angles between BCL 300/\ BCL 301/ and bar code.

The optimum alignment of the BCL 300/ \ BCL 301/ is accomplished when the scan line
scans the code bars almost at a right angle (90°). All reading angles that are possible
between the scan line and bar code must be taken account (figure 6.9).

Figure 6.9: Reading angle for the line scanner

o0 Tilt

B Angle of inclination (Pitch)

Y Skew

In order to avoid total reflection, the skew 7y should be greater than 10°.
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6.4

VAN

Cleaning

& Clean the glass pane of the BCL 300i \ BCL 301i with a soft cloth after mounting.
Remove all packaging remains, e.g. carton fibers or Styrofoam balls. In doing so, avoid
leaving fingerprints on the front cover of the BCL 300i \ BCL 301i.

Attention!
Do not use aggressive cleaning agents such as thinner or acetone for cleaning the device.
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7 Electrical connection

The bar code readers of the BCL 300/ series feature a modular connection concept with
replaceable connection hoods and an external terminal box that covers all connection vari-
ants (M12 connectors, terminals, 3m connection cables).

The additional Mini-B type USB interface is used for configuring the device.

The two product series BCL 300i and BCL 301i differ in their interfaces and in their function
as standalone device or multiNet slave.

HOST/BUS IN BUS OUT
BCL 300i RS 232/ RS 422 -
(standalone scanner))
BCL 301i

RS 485 RS 485

(multiNet plus slave)

Figure 7.1 shows the different connection variants.

O Notice!
IIL On delivery, the products are provided with a plastic protective cap on the side of the system
plug or the system socket.

Additional connection accessories can be found in chapter 13.

Attention!

A The BCL 300i does not fulfill protection class IP 65 until the connection hood has been
screwed on. Minimum tightening torque of the housing connection screws on the connection
hood 1.4Nm!

Leuze electronic BCL 300i\ BCL 301i 75



Electrical connection

& Leuze electronic

Location of the electrical connections

Oscillating-mirror scanner

Line scanner with deflection mirror

Line scanner

KB 301-3000

Cable

Terminal box

Terminals

M12 connector

Figure 7.1:  Location of the electrical connections
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Safety notices for the electrical connection

Attention!

Do not open the device yourself under any circumstances! There is otherwise a risk of
uncontrolled emission of laser radiation from the device. The housing of the BCL 300i |
BCL 301i contains no parts that need to be adjusted or maintained by the user.

Before connecting the device, be sure that the supply voltage agrees with the value printed
on the name plate.

Connection of the device and cleaning must only be carried out by a qualified electrician.

Ensure that the functional earth (FE) is connected correctly. Unimpaired operation is only
guaranteed when the functional earth is connected properly.

If faults cannot be corrected, the device should be removed from operation and protected
against possible commissioning.

Attention!

For UL applications, use is permitted exclusively in Class 2 circuits according to NEC
(National Electric Code).

The bar code readers of the BCL 300i series are designed in accordance with safety class
1l for supply by PELV (protective extra-low voltage).

Notice!

Protection class IP 65 is not fulfilled until connectors or cable lead-throughs are screwed on
and caps are installed!

Attention!

To ensure protection class IP 65 is fulfilled, the screws of the connection hood are tightened
with a tightening torque of 1.4Nm for connecting to the BCL.
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7.2

7.2.1

—lo [0 [0

Electrical connection BCL 300/

For the electrical connection of the BCL 300i, 4 connection variants are available.

The voltage supply (18 ... 30VDC) is connected acc. to the connection type selected.

2 freely programmable switching inputs/outputs for individual adaptation to the respec-
tive application are also available here. Detailed information on this topic can be found in
chapter 7.4.1 and chapter 7.4.3.

MS 300 hood with 2 integrated M12 connectors

The MS 300 hood with integrated connectors features two M12 connector plugs and a
Mini-B type USB socket as a service interface. Parameter memory is integrated into the
MS 300 which temporarily stores the settings of the BCL 300i in the case of replacement
and transmits them to a new device.

Hood with integrated connectors M12 plug Mini-B USB socket
MS 300 (A-coded) (behind protective cap)
PWR / SW IN/OUT SERVICE

SWIO_1 VB D- D+ ID GND

SWIO_2
HOST /BUS IN BUS OUT

TXD/TX-

M12 plug Dummy plug
(B-coded)

Figure 7.2:  BCL 300i - MS 300 hood with integrated M12 connectors

Notice!
The shielding connection is done via the M12 connector housing.

Notice!
The integrated parameter memory for the simple replacement of the BCL 300i is located in
the MS 300.

Notice!
See chapter 5.3.6 "Dimensioned drawing of MS 3xx hood with integrated connectors /
MK 3xx terminal hood" dimensioned drawing on page 51.
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7.2.2 MK 300 terminal hood with spring-loaded terminals

The MK 300 terminal hood makes it possible to connect the BCL 300i directly and without
additional connectors. The MK 300 features three cable lead-throughs in which the shielding
connection for the interface cable is also located. The BCL 300i is also to be configured
when the MK 300 is in a closed state via a Mini-B type USB socket functioning as the service
interface. Parameter memory is integrated into the MK 300 which temporarily stores the
settings of the BCL 300i in the case of replacement and transmits them to a new device.

Terminal hood Terminal designation

MK 300 MK 300
MK300

RTS/TX+

SWi02 | |TXD/TX+

SWIO1 | [GND ISO]

VIN RXD/RX—|

GNDIN | [CTS/RX+

SERVICE
VB D- D+ ID GND

Mini-B USB socket
(behind protective cap)

Terminal block
PWR / SW IN/OUT
Terminal block
HOST/BUS IN

Figure 7.3:  BCL 300i - MK 300 terminal hood with spring-loaded terminals

Notice!

The integrated parameter memory for simple exchange of the BCL 300i is located in the
MK 300.

=10

Cable fabrication and shielding connection

Remove approx. 78 mm of the connection cable sheathing. 15mm of sheath of the shielded
line must be freely accessible.

Y

~8 mm

i

- ~15mm >l ~ 55 mm

Figure 7.4:  Cable fabrication for MK 300 terminal hood

Leuze electronic BCL 300i\ BCL 301i 79



Electrical connection & Leuze electronic

=10

The shield is automatically contacted when the cable is lead into the metal screw fitting and
fastened when the cord grip is closed. Then lead the individual wires into the terminals
according to the diagram. Wire end sleeves are not necessary.

Notice!

See chapter 5.3.6 "Dimensioned drawing of MS 3xx hood with integrated connectors /
MK 3xx terminal hood" dimensioned drawing on page 52.
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7.2.3
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MA 100 terminal box and corresponding KB 301-3000 cable hood

The BCL 300i is connected to the MA 100 external terminal box via the KB 301-3000 cable
hood. If need be, this allows the connection of the BCL 300i to be repositioned to a highly-
accessible place. The USB service interface (Mini-B type socket) can be accessed through
the KB 301-3000 cable hood.

Cable hood with 3m cable Terminal box
KB 301-3000 MA 100

SERVICE

VB D- D+ ID GND Metal bracket
FE connection

Mini-B USB socket
(behind protective cap)

w w oz z z Z zZ2zz Zk txOx gt oM<
£ 2 Z Z £ £ £ 2 X
L b 53 38 5 S §55 33 rEerr 2%
z z Z o 23 Sxad>> 233
[CRNC] © °% 02zQey zitd
QIOFD‘ZO
>~
%(BUSOUT
(o}
O 0
&3
984
~
BUS IN

Figure 7.5:  BCL 300/ - MA 100 terminal box with KB 301-3000 cable hood

Notice!
The left side of the housing of the MA 100 features a metal bracket for connecting functional
earth FE to the installation surface (e.g. metallic equipment).

The MA 100 contains a shielding terminal for the shielding connection of the KB 301-3000.

Notice!
See chapter 5.3.8 "Dimensioned drawing of MA 100 terminal box" dimensioned drawing on
page 53.
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7.2.4 KB 301-3000 cable hood

With the KB 301-3000 cable hood, it is possible to directly connect the BCL 300i. To do this,
remove both system plugs (JST) at the end of the cable. The length of the connection cable

is 3m.
Cable hood with 3m cable Assignment
KB 301-3000
Core color Signal
white FE
white - black GNDIN
black VIN
white - green SWIO2
gray SWIO1
white - yellow RXD / RX-
white - red TXD/TX-
yellow CTS/RX+
SERVICE red RTS/ TX+
VB D- D+ ID GND violet GND_RS232/422
white - brown Reserved
brown Reserved
white - orange Reserved
orange Reserved
Mini-B USB socket green Reserved
(behind protective cap) blue Reserved

Figure 7.6:  BCL 300i - KB 301-3000 cable hood

Notice!

A contact surface for the shielding connection is located on the cable end of the
KB 301-3000.

Notice!

See chapter 5.3.7 "Dimensioned drawing of KB 301-3000 cable hood" dimensioned drawing
on page 52.

7.2.5 Standalone operationBCL 300/

During standalone operation of the BCL 300i, the host interface of the superior system is
connected to HOST/BUS IN. Please make certain that the correct interface is used on the
superior system. The standard setting of the BCL 300i for the host interface is RS 232.
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7.3

7.3.1
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Electrical connection BCL 301/

For the electrical connection of the BCL 301/, 3 connection variants are available.

The voltage supply (18 ... 30VDC) is connected acc. to the connection type selected.

2 freely programmable switching inputs/outputs for individual adaptation to the respec-
tive application are also available here. Detailed information on this topic can be found in
chapter 7.4.1.

MS 301 hood with 3 integrated M12 connectors

The MS 301 hood with integrated connectors features three M12 connector plugs and a
Mini-B type USB socket as a service interface. Parameter memory is integrated into the
MS 301 which temporarily stores the settings of the BCL 301/ in the case of replacement
and transmits them to a new device.

The address switch located in the MS 301 is used to set the multiNet address of the
BCL 301i. If the BCL 301i is the last participant on the multiNet bus cable, the BUS OUT
socket on the MS 301 must be fitted with a terminator plug (accessories).

Hood with integrated connectors M12 plug Mini-B USB socket
MS 301 (A-coded) (behind protective cap)
PWR / SW IN/OUT SERVICE
SWIO_1 VB D- D+ ID GND

HOST /BUS IN BUS OUT
RS485B RS4858

RS485A RS485A
M12 plug M12 socket
(B-coded) (B-coded)

Figure 7.7:  BCL 301i- MS 301 hood with integrated M12 connectors

Notice!
The shielding connection is done via the M12 connector housing.

Notice!
The integrated parameter memory for the simple replacement of the BCL 301i is located in
the MS 301.

Notice!

The bus is looped through the MS 301, i.e. the bus is not interrupted when the BCL 301i is
removed from the MS 301.

The bus is terminated at BUS OUT via an external mounted terminating resistor (See chap-
ter 13.5 "Accessory terminating resistor”).
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Notice!

See chapter 5.3.6 "Dimensioned drawing of MS 3xx hood with integrated connectors /
MK 3xx terminal hood" dimensioned drawing on page 51.

MK 301 terminal hood with spring-loaded terminals

The MK 301 terminal hood makes it possible to connect the BCL 301/ directly and without
additional connectors. The MK 301 features three cable lead-throughs in which the shielding
connection for the interface cable is also located. The BCL 301i is also to be configured
when the MK 301 is in a closed state via a Mini-B type USB socket functioning as the service
interface. Parameter memory is integrated into the MK 301 which temporarily stores the
settings of the BCL 301/ in the case of replacement and transmits them to a new device.
Address setting as well as termination of the multiNet is done in the interior of the MK 301

Terminal hood Terminal designation
MK 301 MK 301

t = MK301

m]

T |RS485A| [RS485A
SWI02 | [RS485B| [RS485B
SWIO1 | [GND ISO] |GND ISO

Slide switch T:
bus termination

VIN nc nc
GNDIN nc nc
Slide switch S1:
SERVICE FE St |;| multiNet address
VB D- D+ ID GND ~r - oy range low (0 ... 15)/
s5 %2 85 high(16...31)
59 R 5 O Rotary switch S2:
TZ TB  FF  multiNetaddress
I Eb €@ 0..15
Mini-B USB socket P 2 Q 2
(behind protective cap) =
a

Figure 7.8:  BCL 301/ - MK 301 terminal hood with spring-loaded terminals

Notice!

The integrated parameter memory for simple exchange of the BCL 301i is located in the
MK 301.
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Notice!
The bus is looped through the MK 301, i.e. the bus is not interrupted when the BCL 301i is
removed from the MK 301. The bus is terminated via slide switch T in the MK 301. If the
termination is activated (slide switch T in the ON position), the downstream bus is discon-
nected.

Cable fabrication and shielding connection

Remove approx. 78 mm of the connection cable sheathing. 15mm of sheath of the shielded
line must be freely accessible.

. ~15mm | ~ 55 mm ~8mm

=I T
Figure 7.9:  Cable fabrication for MK 301 terminal hood
The shield is automatically contacted when the cable is lead into the metal screw fitting and

fastened when the cord grip is closed. Then lead the individual wires into the terminals
according to the diagram. Wire end sleeves are not necessary.

Notice!

See chapter 5.3.6 "Dimensioned drawing of MS 3xx hood with integrated connectors /
MK 3xx terminal hood" dimensioned drawing on page 52.
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MA 100 terminal box and corresponding KB 301-3000 cable hood

The BCL 301/ is connected to the MA 100 external terminal box via the KB 301-3000 cable
hood. If need be, this allows the connection of the BCL 301i to be repositioned to a highly-
accessible place. The USB service interface (Mini-B type socket) can be accessed through
the KB 301-3000 cable hood.

The switches for setting the address and for multiNet termination are located in the terminal
compartment of the MA 100.

Cable hood with 3m cable Terminal box
KB 301-3000 MA 100

SERVICE

VB D- D+ ID GND Metal bracket
FE connection

Mini-B USB socket
(behind protective cap)

w w z z z Z Z2zzZ ZkE txOx it OMm<
Z Z2 Z2 Z2 £ 2 2 2Z x 3 x
L - 535 8 5 S 835 03 FE2FE 288
z z Z o Z3 <Sxadx> 233
G © [0 ©C% wozQw zZ2¢
|—><(9§|—o
ot o
~< ~——m
@ < BUSOUT
v
@ 0
& &
oo
~
BUS IN

Figure 7.10: BCL 301i- MA 100 terminal box with KB 301-3000 cable hood

Notice!

The left side of the housing of the MA 100 features a metal bracket for connecting functional
earth FE to the installation surface (e.g. metallic equipment).

The MA 100 contains a shielding terminal for the shielding connection of the KB 301-3000.
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Notice!

The bus is looped through the MA 100, i.e. the bus is not interrupted when the BCL 301i is
removed from the KB 301-3000. The bus is terminated via slide switch T in the MA 100. If
the termination is activated (slide switch T in the ON position), the downstream bus is
disconnected.

Notice!
See chapter 5.3.8 "Dimensioned drawing of MA 100 terminal box" dimensioned drawing on
page 53.

Notice!

Due to the lack of the address switch, the KB 301-3000 cable hood connection variant is not
possible on the BCL 301i without the MA 100 terminal box, in contrast to the BCL 300i.

Network operation BCL 301/ in the Leuze multiNet plus

In Leuze multiNet plus network operation, the incoming bus is connected to BUS IN and the
outgoing bus to BUS OUT. If the network address of the BCL 301iis not 0, the device starts
up in multiNet slave mode and attempts to make contact with a multiNet master. If BUS OUT
is not used for the continuing connection to the next participant, BUS OUT must be termi-
nated with a terminating resistor. For this reason, a terminator plug is available for the
MS 301 (See chapter 13.5 "Accessory terminating resistor"); in the MA 100 and the MK 301,
termination is activated by a switch.

The device address is set in multiNet via the slide or rotary switch provided for this in the
MA 100, MK 301 or MS 301.
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7.4 Detailed description of the connections
Described in detail in the following are the individual connections and pin assignments.
7.41 PWR/SW IN/OUT - Voltage supply and switching input/outputs 1 and 2
PWR / SW IN/OUT
MS 300/ MS 301 Pin Name Core Remark
PWR / SW IN/OUT (M12) | (terminal) | color?)
SWIO_1
7~ 1 VIN black |Positive supply voltage +18 ... +30VDC
GNDIN 31 VIN 2 SWIO_1 gray |Configurable switching input / output 1
° white - |Negative supply voltage
FEN__ 4 3 GNDIN
SWIO 2 black |0VDC
M12pl ite -
(A-co%:é,) 4 SWI0_2 M;?g:n Configurable switching input / output 2
MK 300 / MK 301 i
5 FE white Functional earth
o,0,0,0,0
o|o|o|o|o
£ E o g| Thread FE Functional earth (housing)
& = =
w w
Spring-loaded terminals

Table 7.1: Pin assignment PWR / SW IN/OUT
1) onthe KB 301-3000

Supply voltage

Attention!

For UL applications, use is permitted exclusively in Class 2 circuits according to NEC
(National Electric Code).

The bar code readers of the BCL 300i ... series are designed in accordance with safety
class Ill for supply by PELV (protective extra-low voltage).

AN

Connecting functional earth FE

& Ensure that the functional earth (FE) is connected correctly. Unimpaired operation is only
guaranteed when the functional earth is connected properly. All electrical disturbances
(EMC couplings) are discharged via the functional earth connection.
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Switching input / output
The bar code readers of the BCL 300i series are equipped with two freely programmable,
opto-decoupled switching inputs and outputs, SWIO_1 and SWIO_2.

The switching inputs can be used to activate various internal functions of the BCL 300i \
BCL 301/ (decoding, autoConfig, ...). The switching outputs can be used to signal the state
of the BCL 300i\ BCL 301/ and to implement external functions independent of the superior
control.

Notice!

The respective function as input or output can be set with the aid of the webConfig configuration
tool!

Described in the following is the external wiring for use as a switching input or output; the
respective function assignments to the switching inputs/outputs can be found in chapter 10.

Function as switching input

‘ VIN ‘
18-30V DC | vin A |
—— - Switching output
Switching input ‘ swio1 from controller |
—P—C -”—0 (deactivated) ‘
max.8 mA

( -‘ SWIO_2 ‘
r GND ‘

( = _ Switching input
C -‘ FE = — 1o controller \
\ GND \
L- - - - _

Figure 7.1:  Switching input connection diagram SWIO_1 and SWIO_2

% If you use a sensor with a standard M 12 connector, please note the following:
* Pins 2 and 4 must not be operated as switching outputs if sensors which function as
inputs are also connected to these pins.

If, for example, the inverted sensor output is connected to pin 2, and pin 2 of the bar code
reader is, at the same time, configured as an output (and not as an input), the switching
output malfunctions.

Attention!
The maximum input current must not exceed 8mA!
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Function as switching output

‘ V'
18-30V DC - ‘ VIN
» - —>_f—_| Switching output

C \
+ Switching output ‘ SWIO_1 (L ***** [&— from controller ‘
max 60mA ( _‘ < ‘
( q SWIO_2 ‘
r ‘ GND ‘
- Switching input ‘
FE to controller
¢ J‘ GND (deactivated) |
L N

Figure 7.2:  Switching output connection diagram SWIO_1/ SWIO_2

Attention!

A Each configured switching output is short-circuit proof! Do not load the respective switching
output of the BCL 300i | BCL 301i with more than 60mA at +18 ... +30VDC in normal oper-
ation!

Notice!

Both switching inputs/outputs SWIO_1 and SWIO_2 are configured by default in such a way
that:

* Switching input SWIO_1 activates the reading gate.
¢ Switching output SWIO_2 switches by default on "No Read."

=10

7.4.2 SERVICE - USB interface (Mini-B type)

SERVICE - USB interface (Mini-B type)
Pin Name Remark
SERVICE (USB Mini-B)
VB D- D+ ID GND 1 VB Sense input
2 D- Data -
3 D+ Data +
4 ID not connected
5 GND  |Ground

Table 7.2: Pin assignment SERVICE — Mini-B type USB interface

% Ensure adequate shielding.

The entire connection cable must absolutely be shielded acc. to the USB specifications.
Cable length must not exceed 3m.

& Use the Leuze-specific USB service cable (See chapter 13 "Type overview and acces-
sories") for the connection and use a service PC to configure.
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O Notice!
.IL IP 65 is achieved only if the connectors and caps are screwed into place.
4.3

HOST / BUS IN for BCL 300i

The BCL 300/ makes either the RS 232 or RS 422 interface available as host interface. This
is selected via the "webConfig" configuration software. The pin assignments change
depending on the selected interface type, see table 7.3 and Figure 7.3/Figure 7.4.

7.4.

HOST / BUS IN (RS 232 / RS 422)

MS 300 Pin Name Core Remark
HOST /BUS IN (M12) | (terminal) | color!)
TXD/TX- -
2 1 CTS/RX+ | yellow CTS signal (RS 232) / RX+ (RS 422)
o
enp-1se 31 creRe hite - | TXD signal (RS 232) / TX- (RS 422)
° white - signal -
RO Z 2 TXD / TX- red
conmes i tential OV for RS 232
M1(2B?:ondn::)mr 3 GND_ISO Violet Reference potential or
MK 300 i
4 RTS/TX red RTS signal (RS 232) / TX+ (RS 422)
oononoo hit RXD signal (RS 232) / RX- (RS 422
O|O|O|O|O 5 | Rxpmx. | White- [RXDsignal (RS 232) /RX- (RS 422)
yellow
S92 22 s via via ) .
EESEE thread |screw fitting Functional earth (housing)

Spring-loaded terminals

Table 7.3:  Pin assignment HOST / BUS IN BCL 300i
1) onthe KB 301-3000
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RS 232 interface
Shielded cable
— up to 10m .
Host Twisted pair BCL300 HOST /BUS IN

TXD/TX-

RTS/TX+

Twisted pair
Figure 7.3:  BCL 300i - Pin assignments - HOST / BUS IN as RS 232

Notice for connecting the RS 232 interface!

Ensure adequate shielding. The entire connection cable must be shielded and earthed. Ap-
ply the shield on both sides.

The cables for RTS and CTS must only be connected if RTS/CTS hardware handshake is
used.

RS 422 interface

HOSt Twisted pair BCL300 HOST / BUS IN
TXD/TX-

RX- =]
RX+ =
GND -
TX- -
TX+ =

Twisted pair
Figure 7.4: BCL 300i - Pin assignments - HOST / BUS IN as RS 422

Notice for connecting the RS 422 interface!

Ensure adequate shielding. The entire connection cable must be shielded and earthed. The
Rx+/Rx- and Tx+/Tx- wires must be stranded in pairs (Twisted Pair).
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7.4.4

HOST / BUS IN for BCL 301/

The BCL 301i makes available an RS 485 as HOST / BUS IN interface for the connection
to the host system. This interface is looped through to the socket or the BUS OUT terminals
to connect additional participants.

With its RS 485 interface, the BCL 301iis suitable for use in the Leuze multiNet plus scanner

network.
HOST / BUS IN RS 485 (5-pin connector, B-coded)
MS 301 Pin Name Remark
HOST/BUS IN (M12) | (terminal)
RS485B
2 Not connected
~ 1 n.c.
GND485 31 nc. RS 485 B - sianal
° - signal line
N 2 RS485 B
Roioon Ref d RS 485 - potential lizati
M12 connector ererence groun - potential equalization
(B-coded) 3 GND485
MK 301 - Si i
4 RS485 A RS 485 A - signal line
D D u D D Functional earth / shield
o|o|o|o|o 5 FE
S O WO m <
s ¥ 184y . .
225 FE via FE via . )
g2 2 thread |screw fitting Functional earth (housing)
Spring-loaded terminals

Table 7

4:

Pin assignment HOST / BUS IN BCL 301/

Leuze electronic
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7.45 BUS OUT for the BCL 301/

The RS 485 interface on the BCL 301i is looped through to the socket or the BUS OUT
terminals to configure the Leuze multiNet plus network with additional participants.

BUS OUT RS 485 (5-pin socket, B-coded)
MS 301 Pin Name Remark
BUS OUT (M12) | (terminal)
Rosoe® 5V DC for bus termination
2 +.
7 1 VCC485
VCC485 | 1 3 |GND485 RS 485 B " i
o - signal line
T e 2 RS485 B
o Ref d RS 485 | |
M12 socket eference groun - potential equalization
(B-coded) 3 GND485
MK 301 A RS485 A RS 485 A - signal line
0,0,0,0,0
Functional earth / shield
o|o|o|o O 5 FE
2 2 § g 5 FE vi FE vi
% Z: § thr(:;?j screw\;::ting Functional earth (housing)
Spring-loaded terminals

Table 7.5:  Pin assignment BUS OUTBCL 301/

Notice!

Ensure adequate shielding. The entire connection cable must be shielded and earthed. The
signal lines must be stranded in pairs.

=10

Termination of the RS 485 interface on the slave

On the last network device, the Leuze multiNet plus network (RS 485 interface) must be
terminated via a terminating resistor network (See chapter 13 "Type overview and accesso-
ries") on the BUS OUT socket or via the activation of the termination via a slide switch in the
MK 301 or the MA 100.

Notice!
The bus front on the bus master (MA 31 or BCL 500i) is automatically terminated.

=10
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7.5

Leuze multiNet plus

The Leuze multiNet plus is optimized for fast transmission of scanner data to a superior host
computer. The multiNet plus consists physically of a two-wire RS 485 interface through
which the multiNet plus software protocol is controlled.

This makes wiring the network easy and inexpensive as slaves are looped through to one
another in parallel.

multiNet master
(e.g. BCL 500i or MA 31...)

to PC/PLC

BCL 301i slave 2 BCL 301islave n

terminating resistor on the last slave

Figure 7.5: Leuze multiNet plus system topology

With the aid of a network master (e.g. BCL 500i), up to 31 bar code readers can be
networked. For this purpose, the corresponding station address is assigned to every partic-
ipating BCL 3011 via the address switch in the MS 301, MK 301 or MA 100. The devices are
networked by connecting the individual RS 485 interfaces in parallel.

In the Leuze multiNet plus network, the individual network devices sequentially transfer their
data to the network master when requested.

The master then transmits the data of all network devices via its host interface (either an
RS 232 or RS 422) to a superior PLC control or to a compulter, i.e. it "collects" the scanner
data in the network and transmits it to an interface on the host computer. This reduces inter-
face costs (CPs) and time spent programming the software.
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7.5.1  Wiring the multiNet plus

Leuze multiNet plus connection hints

Shielded, twisted pair conductors should be used for the Leuze multiNet plus. This allows a
total network length of up to 1200m.

Recommended network cable (e.g. LiYCY 2x0.2mm?):

- Twisted pairs, shielded

- Cross section: min. 0.2mm?2

- Copper resistance <100€/km

& When wiring the network, note the following points:

* The RS 485A and RS 485B cables are looped through in the network and must not in
any case be misconnected; the Leuze multiNet plus network is otherwise not
functional.

* Connect the shielding to the slaves on both sides with FE and loop it through.

* The maximum cable length in the network is 1200m.

* The termination is to be switched on at the last participant (MK 301/MA 100) or an
external terminator plug is to be mounted (MS 301).

multiNet master
(e.g. BCL 500i or
MA 31...)

FE
485 B
485A

\J

Termination on the last slave

485A | | | | 485A | |__485A [ |
Shield o/ \a _Shield \a ___Shield 7
2

@
\ 4 @

[ A
[ A

D [\ 4858 [\ [\ 4858 [\ [\ 4858 [\ i

Wwomo< ww
il i
e

485A

o<
wow
eee

485A

RS 485 RS 485 RS 485

BCL 301/ BCL 301/ BCL 301/ BCL 301/
slave 1 slave 2 slave 3 slave n

Figure 7.6:  Leuze multiNet plus system topology

Notice!

Use the recommended connectors / sockets or the ready-made cables and terminating
resistors (See chapter 13 "Type overview and accessories").

=10
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7.5.2 The BCL 301/ as network slave

The BCL 301/ bar code readers are specially designed for slave operation in a network.
They transmit data to the multiNet master only after the master prompts it to do so and estab-
lish the continuing connection via the BUS OUT socket/terminal to the slaves which follow.
Only a few parameters need to be set for slave operation (See chapter 10 "Commissioning
and configuration"). Network commissioning can thus be performed in very little time.

The connection is performed as shown in chapter 7.4.4 and chapter 7.4.5.

Slave address

With the BCL 301/, the network address, i.e. the corresponding station number of the slave,
is set via the address switch in the MS 301, MK 301 or MA 100. The address which is set
must be > 0 since the master always has address 0 (Adr.00).

Each network device with an address > 0 is thereby automatically informed that it is a slave
in the Leuze multiNet plus with this address and that it is initialized and queried by the
network master. No other settings are necessary for commissioning in the Leuze
multiNet plus.

Other settings

The parameters necessary for the reading task, such as the code types to be read and the
number of digits of the code, must be set. This is done with the help of the webConfig tool.

7.6 Cable lengths and shielding

% Observe the following maximum cable lengths and shielding types:

Connection Interface| Max. cable Shielding
length
BCL - service USB 3m Shielding absolutely necessary acc. to

USB specifications

BCL - host RS 232 10m
RS 422 1200m
RS 485 1200m

Absolutely required, shielded
RS 422/485 conductors, stranded in pairs

Network from the

Absolutely required, shielded
first BCLto the | RS 485 1200m v req

RS 485 conductors, stranded in pairs

last BCL

BCL — power 30m Not necessary
supply unit

Switching input 10m Not necessary
Switching output 10m Not necessary

Table 7.6:  Cable lengths and shielding
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8.1

Display elements and display

The BCL 300i\ BCL 301/ is available optionally with display, two control buttons and LEDs
or with only two LEDs as display elements.

LED indicators BCL 300/\ BCL 301/

PWR BUS
2 LEDs

& Leuze electronic

the sensor people

Figure 8.1:  BCL 300i\ BCL 301i - LED indicators

Two multicolor LEDs are used as the primary display instrument. LED functions:

PWR LED
PWR
o) off Device OFF
- no supply voltage
PVIVR
o - ashes green evice ok, initialization phase
) flashes g Devi k, initialization ph
ah - no bar code reading possible
- voltage connected
- self test running
- initialization running
PWR
(%) green continuous light Device ok
- bar code reading possible
- self test successfully finished
- device monitoring active
PWR
_‘.’_ green, briefly off - on Good read, successful reading

S

! - bar code(s) successfully read
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PVIV R
_,’\_

green, briefly off - briefly red - on

PWR
o orange continuous light

_“'_ flashes red

=) red continuous light

BUS LED
BUS

o off
BUS

-@- flashes green

BUS
o green continuous light

flashes red

=) red continuous light

No read, reading not successful
- bar code(s) not read

Service mode
- bar code reading possible
- configuration via the USB service interface
no data on the host interface

Warning set
bar code reading possible
temporary operating fault

Device error / parameter enable
no bar code reading possible

No supply voltage
no communication possible

Initialization

of interfaces (BCL 300i standalone)

- of the network, slaves waiting for
initialization by the master (BCL 301i slave)

Operation ok

interfaces (BCL 300i standalone)
network, slaves were initialized by the
master (BCL 301/ slave)

Communication error

network error after initialization by the
master (BCL 301i slave)

Network error

- slave cannot transmit any more data to the
master (BCL 301i slave).

Leuze electronic
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8.2 Display BCL 300i\ BCL 301/

PWR BUS

& Leuze electronic zmg

the sensor people

Display

Control buttons

Figure 8.2: BCL 300i\ BCL 301i - Display

Notice!
The function of the LED:s is identical for the devices with and without display.

=10

The optional display of the BCL 300i\ BCL 3011 has the following features:

* Monochromatic with background lighting (blue/white)

* Double line, 128 x 32 pixels

* Display language: English
The display is only used as a display element. Two buttons can control which values are
displayed. In doing so, the upper line displays the selected function and the lower line
displays the result.
The background lighting is activated by the push of any button and automatically deactivated
after a defined point in time:

Display functions
The following functions can be displayed and activated:
e Reading result = result of reading process
o Decodeaunlits = quality of decoding process
e ECL Info = device status/error code
o I/ Stotus = status of the in/output
e BCL Address = bus address of the BCL 301/
o foiuzstmode = alignment mode
e Yersion = software and hardware version

After the voltage is switched off/on, readina result is always displayed.
The display is controlled via the two control buttons:
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A

Activate/deactivate the display change function

Scroll through functions (downwards)

Press button @: display flashes

Press button @: display changes from read result to decoding quality
Press button @: display changes from decoding quality to device status
Press button @: display changes from device status to BUS status

Press button @: bus status is displayed, display stops flashing.

Description of the display functions

Feodina result
SETTEESS

Decoding aualitz
g

BCL info

Error code Z261
I =stotus

In =8 0ut =1

BCL oddress
25

Adaust mods
T

Version
S xxxxxr Hil: xzx

1st line: read result display function
2nd line: code content of the bar code, e.g. 88776655

1st line: decoding quality display function
2nd line: decoding quality in percent, e.g. 84%

1st line: device status display function
2nd line: error code, e.g. Error code 3201

1st line: input/output state display function
2nd line: state: 0 =inactive, 1 = active,
e.g. In=0, Out=1

1st line: bus address display function
2nd line: set address, e.g. 25

1st line: alignment mode display function
2nd line: decoding quality in percent, e.g. 73%

1st line: version display function
2nd line: software and hardware version of the device
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Leuze webConfig tool

With the Leuze webConfig tool, an operating system independent, web-technology based,
graphical user interface is available for configuring bar code readers of the BCL 300i series.
Through the use of HTTP as communication protocol and by using only standard technolo-
gies on the client side (HTML, JavaScript and AJAX), which are supported by all commonly
used, modern browsers (e.g. Mozilla Firefox beginning with Version 3.0 or Internet
Explorer beginning with Version 8.0), it is possible to operate the Leuze webConfig tool
on any internet-ready PC.

Notice!
The webConfig tool is offered in 5 languages:

- German
« English
« French
« ltalian
« Spanish
9.1 Connecting the SERVICE USB interface
The SERVICE USB interface of the BCL 300i\ BCL 301iis connected via the PC -side USB
interface by means of a standard USB cable, with 1 type A connector and 1 Mini-B type
connector.
Figure 9.1:  Connecting the SERVICE USB interface
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9.2.1

—o 8 Mo

=10

Installing the required software

System requirements

Operating system: Windows 2000
Windows XP (Home Edition, Professional)
Windows Vista

Windows 7
Computer: PC with USB interface version 1.1 or higher
Graphics card: min. 1024 x 768 pixels or higher resolution
Required hard-disk capacity: approx. 10MB

Notice!

Updating the operating system and the browser regularly and installing the current Windows
service packs is recommended.

Installing the USB driver

Notice!

If you have already installed a USB driver for a BCL 5xxi on your computer, you don't have
to install the USB driver for the BCL 300i \ BCL 301i. In this case, you can also start the
webConfig tool of the BCL 300i \ BCL 301i by double-clicking on the BCL 5xxi icon.

In order for the BCL 300i\ BCL 301/ to be automatically detected by the connected PC, the
USB driver must be installed once on your PC. To do this, you must have administrator
privileges.

Please proceed according to the following steps:

% Start your PC with administrator privileges and log on.

% Load the CD included in the delivery contents of your BCL 300i \ BCL 301i in the CD
drive and start the "setup.exe" program.

% Alternatively, you can also download the setup program from the internet at
www.leuze.com.

% Follow the instructions provided by the setup program.

Upon successful installation of the USB driver, an & icon with the name Leuze Web Config
automatically appears on the desktop.

Notice!

If the installation failed, contact your network administrator: The settings of the firewall used
may need to be adjusted.
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Starting the webConfig tool

To start the webConfig tool, click the & icon with the name Leuze Web Config located on
the desktop. Make certain that the BCL 300i\ BCL 301/ is connected to the PC via the USB
interface and that voltage is connected.

Notice!

If you have already installed a USB driver for a BCL 5xxi on your computer, you can also
start the webConfig tool of the BCL 300i \ BCL 301i by double-clicking on the BCL 5xxi icon.

Alternatively, you can start the webConfig tool by starting the browser installed on your PC
and entering the following IP address: 192.168.61.100

This is the default Leuze maintenance address for communication with bar code readers of
the BCL 300i and BCL 500i series.

In both cases, the following start page appears on your PC.

BCL 300i SF 102 & Leuze electronic

n webConfig the sensor people

HOME ALIGNMENT CONFIGURATION DIAGNOSIS MAINTENANCE

WELCOME IDENTIFICATION INSTALLATION SPECIFICATIONS

Operating mode
) WELCOME TO THE WEBCONFIG GRAPHICAL OPERATION PROGRAM webConfig & - =

Service
() Process

Series BCL 300/
Highlights

Address

E-mail. ini

Q [Planning engineer] HOSTIN % OUT%

Figure 9.2:  The start page of the webConfig tool

Notice!

The webConfig tool is completely contained in the firmware of the BCL 300i \ BCL 301i.
Depending on firmware version, the start page may vary from that shown above.

The individual parameters are — where useful — graphically displayed in order to better
illustrate the meaning of the what are often perceived as abstract parameters.

The result is an easy-to-use and practically-oriented user interface!
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Leuze webConfig tool

9.4

9.4.1

Short description of the webConfig tool

The webConfig tool has 5 main menus:
o Home
with information on the connected BCL 300i\ BCL 301/ as well as on installation. This
information corresponds to the information in this handbook.
o flizrment
for manually starting read processes and for aligning the bar code reader. The results
of the read processes are displayed immediately. As a result, this menu item can be
used to determine the optimum installation location.
o Confisuration
for adjusting decoding, for data formatting and output, switching inputs/outputs,
communication parameters and interfaces, etc. ...
e Dinarostics
for event logging of warnings and errors.
e Maintenance
for updating the firmware.
The user interface of the webConfig tool is largely self-explanatory.

Module overview in the Configuration menu

The adjustable parameters of the BCL 300i \ BCL 301/ are clustered in modules in the
Configuration menu.

BCL 300i SF 102

a webConfig

Operating mode

Service @ B g ysY ﬂ .ﬁ' =]

Process

Module overview »

Parameter overview
Laser
Decoder Control

-

Data processing ——— Output

n [Planning engineer]

Figure 9.3:  Module overview in the webConfig tool

HOME ALIGNMENT 'CONFIGURATION

OVERVIEW DEVICE DECODER CONTROL DATA

OVERVIEW OVERVIEW OF THE CONFIGURABLE MODULES

4 Leuze electronic

the sensor people

MAINTENANCE

& - EH

DESCRIPTION

The block diagram shows an
oveniew of the configurable
modules. The connecting lines
between the individual blocks
illustrate the data and control flow
between the individual modules
The blocks also serve as links to
getto the respective configuration
pages, or to module oveniews in
the case of mare complex
modules, by mouse click

HOSTINRp  OUT
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Notice!

The webConfig tool is completely contained in the firmware of the BCL 300i \ BCL 301i.
Depending on firmware version, the module overview may vary from that shown above.

The individual modules and their relationships to one another are graphically displayed in
the module overview. The display is context sensitive, i.e. click a module to directly access
the corresponding submenu.

Overview of the configurable modules
o Devdice:
Configuration of the switching inputs and outputs
o Decoder:
Configuration of the decoder table, such as code type, number of digits, etc.
o Cortrol:
Configuration of activation and deactivation, e.g. auto-activation,
AutoReflAct, etc.
e Data:
Configuration of code content, such as filtering, segmentation of bar code data,
etc.
o Dutrut:
Configuration of data output, header, trailer, reference code, etc.
o Communication
Configuration of the host interface and the service interface
e D=cilloting mirror:
Configuration of the oscillating mirror settings

Notice!

On the right side of the user interface of the webConfig tool, you will find a description of the
individual modules and functions as a help text in the Information area.

During commissioning of the BCL 300i \ BCL 3014, it is recommended that the individual
modules be configured in the order presented above. Further information on commissioning
can be found in chapter "Commissioning and configuration" on page 107.
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10 Commissioning and configuration
Attention Laser!
& Observe the safety notices in chapter 2!
This chapter describes basic configuration steps which you can carry out via the webConfig tool.

Via the webConfig tool

The most convenient way to configure the BCL 300i\ BCL 301/ is via the webConfig tool. To
use the webConfig tool, you need to establish a USB connection between the BCL 300i \
BCL 301jand a PC/laptop.

Notice!
Notes on the use of the webConfig tool can be found in chapter 9 "Leuze webConfig tool”
on page 102

=10
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10.1

10.1.1

10.1.2
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BCL 300i

Measures to be performed prior to the initial commissioning

% Before commissioning, familiarize yourself with the operation and configuration of the
BCL 300i.

& Before connecting the supply voltage, recheck all connections and ensure that they have
been properly made.

The description of the electrical connections can be found in chapter 7.

Starting the device
% Connect the 18 ... 30VDC supply voltage.

The BCL 300i sends an 'S’ to the interface as a start-up message and to announce that the
device is ready.
The BCL 300i works in the standard setting (factory setting) as described below:
* Activation of the reading gate via SWIO_1, the scanning beam becomes visible
» |f a bar code is detected, it is output via the RS 232 interface according to the
following protocol:
<STX><code data><CRT><LF>
(9600 Baud, 8 data bits, no parity, 1 stop bit)
* If the BCL 300i is equipped with a display, the read bar code content appears on this

display.
Notice!
The BCL 300i can decode the following code types in the standard setting:
« Code 128 Number of digits 4 ... 63
» 2/5 Interleaved number of digits 10
» Code 39 Number of digits 4 ... 30
« EAN8/13 Number of digits 8 and 13
-« UPC Number of digits 8
« Codabar Number of digits 4 ... 63
« Code 93 Number of digits 4 ... 63

« Code GS1 Data Bar OMNIDIRECTIONAL

« Code GS1 Data Bar LIMITED

« Code GS1 Data Bar EXPANDED
Deviations from these settings must be set via the webConfig tool. See "Leuze webConfig
tool" on page 102.
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10.2.1

10.2.2
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BCL 301/ - multiNet plus Slave

Measures to be performed prior to the initial commissioning

% Before commissioning, familiarize yourself with the operation and configuration of the
BCL 301i.

% Before connecting the supply voltage, recheck all connections and ensure that they have
been properly made.

The description of the electrical connections can be found in chapter 7.

Starting the device
% Via the address switch, activate the address assigned to the BCL 301i in Leuze multiNet .
% Connect the 18 ... 30V DC supply voltage.

The BCL 3011 registers itself automatically in Leuze multiNet, then the LED BUS lights up
green. The BCL 301isends an 'S’ via the interface to the master as a start-up message and
to inform that the device is ready.
The BCL 301/ works in the standard setting (multiNet mode, factory setting) as described
below:

* Activation of the reading gate via SWIO_1, the scanning beam becomes visible.

* If a bar code is detected, it is sent to the master via Leuze multiNet.

* If the BCL 301iis equipped with a display, the read bar code content appears on this

display.
Notice!
The BCL 301i can decode the following code types in the standard setting:
» Code 128 Number of digits 4 ... 63
« 2/5 Interleaved number of digits 10
« Code 39 Number of digits 4 ... 30
- EAN8/13 Number of digits 8 and 13
- UPC Number of digits 8
» Codabar Number of digits 4 ... 63
« Code 93 Number of digits 4 ... 63

« Code GS1 Data Bar OMNIDIRECTIONAL
« Code GS1 Data Bar LIMITED
« Code GS1 Data Bar EXPANDED

Deviations from these settings must be set via the webConfig tool. See "Leuze webConfig
tool" on page 102.

Notice!

Permissible values for the network address in the Leuze multiNet plus are 1 ... 31. Make
certain that a different address is assigned to each multiNet plus participant.
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From the device address >0 set, the BCL 301i detects that networking is required. It
automatically switches to the Leuze multiNet plus network and waits for initialization by the
master.

10.3 Additional settings for the BCL 300/ and the BCL 301/
After the basic configuration of the operating mode and the communication parameters, you
need to carry out further settings via the webConfig tool:
* Decoding and processing the read data
* Control of the decoding
* Control of the switching outputs
10.3.1 Decoding and processing the read data
The BCL 300i\ BCL 301/ offers the following options:
* Setting the number of labels to be decoded for each reading gate (0 ... 64). This is
done via the Fox. no. of lakels parameter.
» Definition of up to 8 different code types. Labels that match one of the defined code
types are decoded. Further parameters can be set for each code type:
¢ The code type (z=mboloss).
* The Humber of disits: either up to 5 different numbers of digits (e.g., 10, 12, 16,
20, 24), or a range (Interwal moods) and up to three additional numbers of digits
(e.g.,2...10, 12, 16, 26).
e The Eeading reliakilita: the set value specifies how many times a label must
be read and decoded with the same result before the result is accepted as valid.
* Additional code type specific settings (in the webConfig tool only).
e Check dizit method used for decoding as well as the type of Check disit out-
Fut for the read result. The two possibilities for the latter are Stondarad (corre-
sponds to the standard for the selected code type/symbology) and not Starndard.
% Define at least one code type with the desired settings.
* Via webConfig:
Confisuration -¥ Decoder
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Data processing via the webConfig tool
In the Data and OutrFut submenus of the Confisuration main menu, the webConfig tool
provides extensive data processing options to adapt the functionality of the BCL 300i \
BCL 301i to the specific reading task:
* Data filtering and segmentation in the Dlata submenu:
e Data filtering according to characteristics for handling identical bar code
information
» Data segmentation for differentiating between identifier and content of the read
data
¢ Data filtering according to content and/or identifier in order to suppress the output
of bar codes with specific content/identifiers
* Completeness inspection of the read data
» Sorting and formatting the output data in the OutFut submenu:
* Configuration of up to 3 different sorting criteria. Sorting by physical data and
content of the read bar codes.
* Formatting of the data output for the HOST.
* Formatting of the data output for the display.
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10.3.2 Control of the decoding

=le)

In general, decoding is controlled via one or more of the configurable switching inputs/
outputs. For this purpose, the respective connection to the SW IN/OUT and POWER
interfaces must be configured as a switching input.
Via a switching input, you can:

* start decoding

* stop decoding

» start decoding and then stop decoding after a configurable time period

* read a reference code

» start the automatic code type configuration (AutoConfig)

% Connect the required control devices (photoelectric sensor, proximity switch, etc.) as
described in chapter 7 to the BCL 300i \ BCL 301i.

% Configure the connected switching inputs according to your requirements. To do this, first
set the I/O mode to Input and then configure the switching behavior:

¢ Via webConfig:
Confiauration -» Dewvice -» Switching inFutsfoutruls

Notice!
Alternatively, one can also activate decoding via the online command '+’ and deactivate it

via the online command ’-’. Further information on the online commands can be found in
chapter 11.

Advanced decoder control via the webConfig tool
The webConfig tool provides advanced functions, in particular for deactivating decoding.
These may be accessed via the Caontiral submenu of the Confisuration main menu. You
can:
» activate decoding automatically (delayed)
» stop decoding after a maximum reading gate time
* stop decoding via the completeness mode, if:
¢ the maximum number of bar codes to be decoded has been decoded
¢ a positive reference code comparison has taken place.
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10.3.3 Control of the switching outputs

By using the switching inputs/outputs of the BCL 300i\ BCL 301/, external event-controlled
functions can be implemented without assistance from the superior process control. For this
purpose, the respective connection at the SW IN/OUT and POWER interfaces must be
configured as a switching output.
A switching output can be activated:
* at the start/end of the reading gate
* depending on the read result:
* reference code comparison positive/negative
* read result valid/invalid
* depending on the state of the device:
* ready/not ready
* data transmission active/not active
¢ active/standby
* error/no error
¢ etc.

% As described in chapter 7 of the manual, connect the required switching outputs.

% Configure the connected switching outputs according to your requirements. To do this,
first set the I/O mode to Output and then configure the switching behavior:

* Via webConfig:
Confisuration -» Dewice -> Switching inFutsfoutruts
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10.4 Transmitting configuration data
Instead of going through the tedious task of configuring every parameter of the BCL 300/ \
BCL 301/ individually, you can also conveniently transfer configuration data.
Configuration data can be transferred between two bar code readers BCL 300i\ BCL 301/
as follows:
» Storage in a file and transfer using the webConfig tool
10.4.1 Via the webConfig tool
With the webConfig tool, you can store entire configurations of the BCL 300i\ BCL 301/ on
data carriers and transfer them from these to the BCL 300i\ BCL 301i.
This storage of configuration data is especially useful if you want to store basic configura-
tions which will require only minor changes.
In the webConfig tool, you store the configuration data via the buttons in the upper part of
the middle window of all submenus of the Confisuration main menu.
BCL301iSF102W
a webConiig
Operating mode
OVERVIEW OVERVIEW OF THE CGONFIGURABLE
Figure 10.1: Storing configuration data in the webConfig tool
10.4.2 Replacing a defective BCL 300/\ BCL 301/
The MS 300/MS 301 hoods with integrated connectors and the MK 300/MK 301 terminal
hoods feature an integrated parameter memory in which the configuration data is saved as
a backup. If a defective BCL 300i\ BCL 3011 has to be replaced, proceed as follows:
% Disconnect the defective BCL 300i \ BCL 301i from the voltage supply.
% Dismount the defective BCL 300i \ BCL 301i and disconnect it from the hoods with
integrated connectors/terminal hoods.
% Connect the new BCL 300i \ BCL 301i to the connection hood and remount the unit.
% Recommission the new BCL 300i | BCL 301i (reconnect the voltage supply).
The configuration is now imported from the external parameter memory of the connection
hood and the BCL 300i \ BCL 301i is immediately operational without any further config-
uration.
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11.1

Online commands

Overview of commands and parameters

Online commands can be used to send commands directly to the device for control and
configuration.

For this purpose, the BCL 300i\ BCL 301/ must be connected to a host- or service computer
via the interface. The commands described can be sent either via the host or the service
interface.

Online commands
With the commands, you can:
* control/decode.
* read/write/copy parameters.
e carry out an automatic configuration.
* teach-in/set reference codes.
e call up error messages.
¢ call up statistical device information.
e carry out a software reset in order to reinitialize the device.

Syntax

"Online" commands consist of one or two ASCIl characters followed by command
parameters.

No separation characters may be entered between the command and the command
parameter(s). Both small and capitalized letters can be used.

Example:
Command ’CA’: autoConfig function
Parameter ’+’: Activation

Transmitted is:  ’CA+’

Notation

Commands, command parameters and returned data are enclosed between single
quotation marks ’ ’ in the text of this manual.

Most online commands are acknowledged by the BCL 300/ \ BCL 301/ and any requested
data returned. For commands that are not acknowledged, command execution can be
observed or monitored directly on the device.
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General 'online'

commands

Software version number

Command A
Description Requests device version information
Parameter no

Acknowledgment

‘BCL 300i SM 100 V 1.3.8 2008-02-15'
The first line contains the device type of the BCL 300/ \ BCL 301/,
followed by the device version number and version date. (The data

which is actually displayed may vary from the values given here.)

Notice!

This command returns the major release number of the software packet. This major release
number also appears on the display during start-up.

This command can be used to check whether the connected host or service computer is
properly connected and configured. If you do not receive an acknowledgment, please check
interface connections, protocol and service switches.

Software reset

Command 'H’
_ Carries out a software reset. The device is restarted and reinitialized,
Description A . .
leaving it in the same state as when the supply voltage is switched on.
Parameter no

Acknowledgment

'S’ (start signal)
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Code recognition

Command cC’
Detects an unknown bar code and outputs number of digits, code type,
Description |and code information to the interface, without storing the bar code in the
parameter memory.
Parameter no
XX Yy 222227’
XX: Code type of the read code
01’ 2/5 Interleaved
02’ Code 39
03’ Code 32
'06’ UPC (A, E)
07’ EAN
Acknowledg- ‘08’ Code 128, EAN 128
ment 10° EAN Addendum
11’ Codabar
12 Code 93
13’ GS1 DataBar OMNIDIRECTIONAL
14 GS1 DataBar LIMITED
15 GS1 DataBar EXPANDED
yy: Number of digits of the read code
222777: Contents of the decoded label. A T appears if the label was
not correctly read.

Leuze electronic
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autoConfig
Command 'CA’
Activates or deactivates the 'autoConfig' function. BCL 300/\ BCL 301/
Description Certain label reading parameters are programmed automatically in the
P setup by the labels which are read while the ’autoConfig’ function is
active.
+ Activates "autoConfig’
r Rejects the last code read
Parameter

[

Deactivates 'autoConfig’ and stores the decoded data in
the current parameter set.

'CSx’

X Status
0’ Valid "CA’ command

Acknowledgment| ’1’ Invalid command

2 autoConfig could not be activated
'3’ autoConfig could not be deactivated
'y Result could not be deleted

XX Yy 222222’

XX No. of digits of the read code

vy Code type of the read code
01’ 2/5 Interleaved
’02’ Code 39
’03’ Code 32
’06’ UPC (A, E)
07’ EAN

Description ’08’ Code 128, EAN 128

10’ EAN Addendum
171 Codabar
12’ Code 93
13’ GS1 DataBar OMNIDIRECTIONAL
14 GS1 DataBar LIMITED
15’ GS1 DataBar EXPANDED

227777: Contents of the decoded label. A T appears if the label

was not correctly read.
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Alignment mode

Command

'JP’

Description

This command simplifies mounting and alignment of the BCL 300/ \
BCL 301i. After activating the function with "JP+’, the BCL 300i\
BCL 301 continuously supplies status information to the serial inter-
faces.

With this online command, the scanner is set to terminate the decod-
ing after 100 successfully decoded labels and output the status infor-
mation. Subsequently, the read process is reactivated automatically.
In addition to the output of the status information, the laser beam is
used to display the reading quality. Depending on how many read
results could be extracted, the duration of the laser's "off" time
increases.

If the reading quality is high, the laser beam flashes in brief, regular
intervals. The worse the decoder decodes, the longer the pauses
become during which the laser is switched off. The flashing intervals
become more and more irregular because the laser may, in total, be
active for longer to extract more labels. The duration of the pauses
has been stepped in such a way that they can be distinguished by the
eye.

Parameter

7, 0.

+

1.

Starts the adjustment mode.
Ends the adjustment mode.

Acknowledgment

'YYy_22zzz7’

yyy: Reading quality in %. A high process availability is
ensured at read qualities > 75%.

222777: Bar code information.

Leuze electronic
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Manual definition of the reference code

Command RS
This command can be used to define a new reference code in the
BCL 300/ \ BCL 301/ by means of direct input via the serial interface.
Description The data is saved in the parameter set according to your input under
reference code 1 through 2 and stored in the working buffer for direct
further processing.
'RSyvxxzzzzzzzz’
Y, V, X and z are placeholders (variables) for the actual input.
\ Defined reference code no.
1’ (Code 1)
2 (Code 2)
Parameter .
\' Storage location for reference code:
0’ RAM+EEPROM,
'3’ RAM only
XX Defined code type (see command 'CA’)
z Defined code information (1 ... 63 characters)
'RSX’
X Status
0’ Valid 'Rx’ command
Acknowledgment| ’1’ Invalid command
2 Insufficient memory for reference code
'3’ Reference code has not been saved
() Reference code invalid

Example

Input =’RS130678654331’ (Code 1 (1), RAM only (3), UPC (06), code
information)
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Reference code teach-in

Command 'RT’
_ This command enables a reference code to be defined quickly by read-
Description )
ing an example label.
RTy’
y Function
1’ Defines reference code 1
Parameter 2’ Defines reference code 2
T+ Activates the definition of reference code 1 up to the

value of Parameter no_of_labels
e Exits the Teach-in process

Acknowledgment

The BCL 300i\ BCL 301 first responds with the command 'RS’ and
corresponding status (see command 'RS’). After a bar code has been
read, it sends the result in the following format:

'RCyvxxzzzzz’
Yy, V, X and z are placeholders (variables) for the actual input.
y Defined reference code no.
1’ (Code 1)
2 (Code 2)
\" Memory location for reference code
0’ RAM+EEPROM,
'3’ RAM only
XX Defined code type (see command 'CA’)
z Defined code information (1 ... 63 characters)

Notice!

=10

With this function, only code types are recognized that are identified using the autoConfig
function or which were set in the setup.

% After each reading via an 'RTy’ command, explicitly switch off the function again since
failure to do so will interfere with other commands as well as prevent execution of a new
‘RTx’ command.

Leuze electronic
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Reading a reference code

Command ’RR’
Description The command reads out the reference code defined in the BCL 300i\
P BCL 301i. If no parameters are specified, all defined codes are output.
<Reference code number>
Parameter

1’ ... ’2’ value range of reference codes 1 to 2

Acknowledgment

If no reference codes are defined, the BCL 300/ \ BCL 301/ responds
with the RS’ command and corresponding status (see command 'RS’).
For valid codes, the output corresponds to the following format:

RCyvxxzzzzzz
Y, V, X and z are placeholders (variables) for the actual input.
Yy Defined reference code no.
1’ (Code 1)
2’ (Code 2)
\' Memory location for reference code
0’ RAM+EEPROM,
3’ RAM only
XX Defined code type (see command 'CA’)
z Defined code information (1 ... 63 characters)
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11.1.2 ’Online’ commands for system control

Activating sensor input

Command +
The command activates decoding. This command is used to activate
the reading gate. It remains active until it is deactivated by one of the
following criteria:
¢ Deactivation by a manual command
* Deactivation by a switching input
* Deactivation upon reaching the specified read quality (equal
scans)
¢ Deactivation by timeout
¢ Deactivation upon reaching a preset number of scans without
information.

Description

Parameter no
Acknowledgment|None

Deactivating sensor input

Command

The command deactivates decoding. This command can be used to
deactivate the reading gate. Following deactivation, the read result is
output. Because the reading gate was manually deactivated and, thus,
no GoodRead criterion was met, a NoRead is output.

Parameter no

Acknowledgment|None

Description
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11.1.3 ’Online’ commands for configuration of switching inputs/outputs
Activate switching output
Command 'OA’
The switching outputs 1 and 2 can be activated with this command.
The respective port must have been configured as a switching output.
Description The logic state is output, i.e., an inverted logic is taken into account
(e.g., inverted logic and a state of High corresponds to a voltage of 0V
at the switching output).
Parameter ‘OA<a>’
<a> Selected switching output [1, 2], unit (dimensionless)
Acknowledgment |None
Query the state of the switching outputs
Command 'OA’
This command may be used to query the states of the switching inputs
and outputs that are configured as a switching output and that have
Description been set via commands. The logic state is output, i.e., an inverted
logic is taken into account (e.g., inverted logic and a state of High cor-
responds to a voltage of 0V at the switching output).
Parameter '"OA?’
’OA S1=<a>;S2=<a>’
<a> State of the switching outputs
0’ Low
Acknowledgment " High
r Configuration as switching input
P’ Passive configuration
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Set the state of the switching outputs

Command

'OA’

Description

This command is used to set the states of the switching inputs/outputs
that are configured as a switching output. The logic state is specified,
i.e., an inverted logic is taken into account (e.g., inverted logic and a
state of High corresponds to a voltage of 0V at the switching output).
The values of the switching inputs/outputs that are not configured as
switching outputs are ignored. You may also use only a selection of
the existing switching inputs/outputs as long as these are listed in
ascending order.

Parameter

"OA [S1=<a>][;S2=<a>]

<a> State of the switching output
0’ Low
1’ High

Acknowledgment

’OA=<aa>’
<aa> Status acknowledgment, unit (dimensionless)
’00° ok
01’ Syntax error
02’ Parameter error
03’ Other error

Deactivate switching output

Command ‘oD’
The switching outputs 1 and 2 can be deactivated with this command.
The respective port must have been configured as a switching output.
Description The logic state is output, i.e., an inverted logic is taken into account
(e.g., inverted logic and a state of High corresponds to a voltage of 0V
at the switching output).
Parameter ‘OD<a>’
<a> Selected switching output [1, 2], unit (dimensionless)
Acknowledgment None

Leuze electronic
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Query the configuration of the switching inputs/outputs

Command 'OF
- This command may be used to query the configuration of the
Description o
switching inputs/outputs 1 and 2.
Parameter "OF?’
’OF S1=<a>;S2=<a>’
<a> Function of the switching input/ output, unit
[dimensionless]
Acknowledgment |, Switching input
0’ Switching output
P’ Passive

Configure the switching inputs/ outputs

Command 'OF
This command may be used to configure the function of the switching
A inputs/outputs 1 and 2. You may also use only a selection of the exist-
Description . S . . :
ing switching inputs/outputs as long as these are listed in ascending
order.
"OF [S1=<a>][;S2=<a>]
<a> Function of the switching input/ output, unit
Parameter [dimensionless]’
’l Switching input
0’ Switching output
P’ Passive
’OF=<bb>’
<bb> Status acknowledgment
’00° ok
Acknowledgment o1’ Syntax error
02’ Parameter error
03’ Other error
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11.1.4 ’Online’ commands for the parameter set operations

Copying parameter set

Command

'pC’

This command can only be used to copy parameter sets in their
entirety. This can be used to replicate the three parameter sets default,

Description permanent and operating parameters on the basis of one another. In
addition, this command can also be used to restore the factory settings.
’PC<Source type><Target type>’
<Source type>Parameter data set which is to be copied, unit
[dimensionless]
'0' Parameter data set in permanent memory
'2' Default or factory parameter set
'3 Operating parameter data set in volatile memory
<Target type> Parameter set to which the data is to be copied, unit
[dimensionless]
Parameter ‘0’ Parameter data set in permanent memory
'3 Operating parameter data set in volatile memory
Permissible combinations here include:
‘03" Copying the data set from the permanent memory to
the operating parameter data set
'30' Copying the operating parameter data set to the per-
manent parameter set memory
'20' Copying the default parameters to the permanent
memory and to the main memory
'PS=<aa>’
<aa> Status acknowledgment, unit [dimensionless]
’00° Ok
01’ Syntax error
Acknowledgment| °’02’ Impermissible command length
03’ Reserved
‘04’ Reserved
’05’ Reserved
’06’ Impermissible combination, source type - target type

Leuze electronic
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Requesting parameter data set from BCL 300i \ BCL 301i

Determining parameter set difference to default parameters

Command

‘PR’

Description

The parameters of the BCL 300/ \ BCL 301/ are grouped together in a
parameter set and permanently stored in memory. There is one param-

eter set in permanent memory and one operating parameter set in
volatile memory; in addition, there is a default parameter set (factory

parameter set) for initialization. This command can be used to edit the
first two parameter sets (in permanent and volatile memory). A check

sum can be used for reliable parameter transfer.

Parameter

’PR<BCC type><PS type><Address><Data length>[<BCC>]
<BCC type>Check-digit function during transfer,
unit [dimensionless]
0’ Not used
'3’ BCC mode 3
<PS type> Memory from which the values are to be read,
unit [dimensionless]
0’ Parameter values stored in the flash memory
1’ Reserved
2 Default values
'3 Operating values in RAM
<Address> Relative address of the data within the data set
’aaaa’ Four-digit, unit [dimensionless]
<Data length> Length of the parameter data to be transferred
’bbbb’ Four-digit, unit [length in bytes]
<BCC> Check sum calculated as specified under BCC type
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Command

‘PR’

Acknowledgment
positive

PT<BCC type><PS type><Status><Start>
<Address parameter value><Address+1 parameter value>...
[;<Address><Address parameter value>][<BCC>]
<BCC type>Check-digit function during transfer,
unit [dimensionless]
0’ Not used
'3’ BCC mode 3
<PS type> Memory from which the values are to be read,
unit [dimensionless]

0’ Parameter values stored in the flash memory
2’ Default values
'3’ Operating values in RAM

<Status> Mode of parameter processing, unit [dimensionless]
0’ No further parameters
1’ Additional parameters follow

<Start> Relative address of the data within the data set,
’aaaa’ Four-digit, unit [dimensionless]

<P.value A.>Parameter value of the parameter stored at this address;
the parameter set data 'bb' is converted from HEX format
to a 2-byte ASCII-format for transfer.

<BCC> Check sum calculated as specified under BCC type

Acknowledgment
negative

‘'PS=<aa>’
Parameter reply:

<aa> Status acknowledgment, unit [dimensionless]
01’ Syntax error
02’ Impermissible command length
03’ Impermissible value for checksum type
‘04’ Invalid check sum received
’05’ Impermissible number of data requested
’06’ Requested data does not (any longer) fit in the transmis-
sion buffer
07’ Impermissible address value
’08’ Read access after end of data set
09’ Impermissible QPF data set type

Leuze electronic
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Command 'PD’
This command outputs the difference between the default parameter
set and the operating parameter set or the difference between the
default parameter set and the permanent parameter set.
Description Comment:
The reply supplied by this command can e.g. be directly used for pro-
gramming a device with factory settings, whereby this device receives
the same configuration as the device on which the PD-sequence was
executed.
’PD<P.set1><P.set2>’
<P.set1> Parameter data set which is to be copied,
unit [dimensionless]

0’ Parameter data set in permanent memory

2’ Default or factory parameter set
<P.set2> Parameter set to which the data is to be copied, unit

[dimensionless]
0’ Parameter data set in permanent memory
'3’ Operating parameter data set in volatile memory
Parameter I L -

Permissible combinations here include:

20’ Output of the parameter differences between the default

and the permanently saved parameter set
23’ Output of the parameter differences between the default

parameter set and the operating parameter set saved in
volatile memory

03’ Output of the parameter differences between the perma-
nent parameter set and the operating parameter set
saved in volatile memory

Acknowledgment
positive

PT<BCC><PS type><Status><Adr.><P.value adr.><P.valueAdr.+1>...
[;<Adr.><P.value adr.>]

<BCC>
0’ No check digit
'3’ BCC mode 3
<PS type>
0’ Values stored in flash memory
'3’ Operating values stored in RAM
<Status>
0’ No further parameters
1’ Additional parameters follow
<Adr.> Relative address of the data within the data set
’aaaa’ Four-digit, unit [dimensionless]

<P.value> Parameter value of the -bb- parameter stored at this
address. The parameter set data is converted from HEX
format to a 2-byte-ASCII format for transfer.
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Command 'PD’
'PS=<aa>’
<aa> Status acknowledgment, unit [dimensionless]
0’ No difference
Acknowledgment| ’1’ Syntax error
negative 2’ Impermissible command length
6’ Impermissible combination, parameter set 1 and
parameter set 2
'8’ Invalid parameter set
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Writing parameter set

Command

PT’

The parameters of the BCL 300/ \ BCL 301/ are grouped together in a
parameter set and permanently stored in memory. There is one param-
eter set in permanent memory and one operating parameter set in vol-

Description atile memory; in addition, there is a default parameter set (factory
parameter set) for initialization. This command can be used to edit the
first two parameter sets (in permanent and volatile memory). A check
sum can be used for reliable parameter transfer.

PT<BCC type><PS type><Status><Adr.><P.value adr.>
<P.value adr+1>...[;<Adr.><P.value adr.>][<BCC>]
<BCC type> Check-digit function during transfer,
unit [dimensionless]
0’ No check digit
'3’ BCC mode 3
<PS type> Memory from which the values are to be read,
unit [dimensionless]
0’ Parameter values stored in the flash memory
'3’ Operating values stored in RAM
<Status> Mode of parameter processing, without function here, unit
[dimensionless]
0’ No reset after parameter change, no further parameters

Parameter vas "

1 No reset after parameter change, additional parameters
follow

2’ With reset after parameter change, no further parame-
ters

6’ Set parameters to factory setting, no further parameters

T Set parameters to factory settings, lock all code types;
the code-type setting must follow in the command!

<Adr.> Relative address of the data within the data set,
’aaaa’ Four-digit, unit [dimensionless]

<P.value> Parameter value of the -bb- parameter stored at this
address. The parameter set data is converted from HEX
format to a 2-byte-ASCII format for transfer.

<BCC> Check sum calculated as specified under BCC type
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Command PT’

’PS=<aa>’

Parameter reply:

<aa> Status acknowledgment, unit [dimensionless]
01’ Syntax error
02’ Impermissible command length
03’ Impermissible value for checksum type

Acknowledgment ‘04’ Invalid check sum received

’05’ Impermissible data length
’06’ Invalid data (parameter limits violated)
07’ Invalid start address
'08’ Invalid parameter set
09’ Invalid parameter set type
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Diagnostics and troubleshooting

12.1  General causes of errors
Error | Possible error cause Measures
Status LED PWR
» No supply voltage connected to the |0 Check supply voltage
Off device
¢ Hardware error [ Send device to customer service
Red, flashing ¢ Warning [m] Quer)_/ diagnostic data and carry out the
resulting measures
Red, continuous light ¢ Error: no function possible O Internal device error, send in device
Orange, continuous light * Device in service mode [ Reset service mode with webConfig tool
Status LED BUS
» No supply voltage connected to the |0 Check supply voltage
Off device
* Hardware error [ Send device to customer service
¢ Communication error [ Check interface
* With slave: network error [ Check interface, addressing and el.
Red, flashing connection of the slave
» With master: network error following | 0 Check interface, addressing and el.
initialization connection of the slave
¢ No communication [ Check interface
Red, continuous light ¢ Incorrect wiring O Check wiring
¢ Incorrect address [ Check addressing
Orange, flashing * Timeout -> Error on interface [ Check interface wiring
Table 12.1:  General causes of errors
12.2 Interface errors
Error Possible error cause Measures
- . |* Incorrect connection cable L1 Check connection cable
Bgé"s’zmgfsttgpa‘éf « Connected BCL 300\ BCL 301/ | I Install USB driver
is not detected
No communication via |* Incorrect wiring S 8:2§t \l;V;rL:rgjgrate
RS 232 / RS 422/ « Different baud rates :
RS 485 « Different protocol settings L Check protocol settings
¢ Incorrect wiring O Check wiring
 In particular, check wire shielding
* Check the cable used
[ Check shielding (shield covering in place up to
Sporadic errors on the * Effects due to EMC the clamping point)
RS 232 /RS 422/ [ Check grounding concept and connection to
RS 485 interface functional earth (FE)
[ Avoid EMC coupling caused by power cables
laid parallel to device lines.
« Overall network expansion [ Check max. network expansion as a function
of the max. cable lengths
exceeded
Table 12.2:  Interface error
134 BCL 300i\ BCL 301i Leuze electronic



& Leuze electronic Diagnostics and troubleshooting

Notice!

O

.IL Please use chapter 12 as a master copy should servicing be required.
Cross the items in the "Measures" column which you have already examined, fill out the fol-
lowing address field and fax the pages together with your service contract to the fax number
listed below.

Customer data (please complete)

Device type:

Company:

Contact partner / department:

Phone (direct):

Fax:

Street / No:

ZIP code/City:

Country:

Leuze Service fax number:

+49 7021 573 - 199
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13 Type overview and accessories

13.1  Part number code

Display option D = With display and two control button

High Density (near)

Medium Density (medium distance)
Low Density (remote)

Long Range (very large distances)

i= Integrated fieldbus technology

BCL Bar code reader

Table 13.1:  Part number codeBCL 300i\ BCL 301/
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13.2 BCL 300/

Standalone device with 1x RS 232/RS 422 interface:

| Description

Type designation Part no.
Single line scanner with frontal beam exit

BCL 300/ S N 102 with N optics 50116226
BCL 300/ S M 102 with M optics 50116220
BCL 300/ S F 102 with F optics 50116208
BCL 300/ S L 102 with L optics 50116214
BCL 300/ S N 102 D with N optics and display 50116225
BCL 300/ S M 102 D with M optics and display 50116219
BCL 300i S F 102 D with F optics and display 50116207
BCL 300iSL 102D with L optics and display 50116213
BCL 300iSN 102D H with N optics, display and heating 50116224
BCL 300i SM 102D H with M optics, display and heating 50116218
BCL 300iSF102DH with F optics, display and heating 50116206
BCL300iSL102DH with L optics, display and heating 50116212
Raster with frontal beam exit

BCL 300/ R1 N 102 with N optics 50116202
BCL 300/ R1 M 102 with M optics 50116198
BCL 300/ R1 F 102 with F optics 50116194
BCL 300/ R1 N 102 D with N optics and display 50116201
BCL 300iR1 M 102D with M optics and display 50116197
BCL 300/ R1 F 102 D with F optics and display 50116193
Single line with mirror

BCL 300/ S N 100 with N optics 50116223
BCL 300/ S M 100 with M optics 50116217
BCL 300/ S F 100 with F optics 50116205
BCL 300/ S L 100 with L optics 50116211
BCL 300/ S N 100 D with N optics and display 50116222
BCL 300/ S M 100 D with M optics and display 50116216
BCL 300/ S F 100 D with F optics and display 50116204
BCL 300/ S L 100 D with L optics and display 50116210
BCL 300i SN 100 D H with N optics, display and heating 50116221
BCL 300iSM 100 D H with M optics, display and heating 50116215
BCL 300iSF 100D H with F optics, display and heating 50116203
BCL 300iSL100DH with L optics, display and heating 50116209
Raster with mirror

BCL 300/ R1 N 100 with N optics 50116200
BCL 300/ R1 M 100 with M optics 50116196
BCL 300/ R1 F 100 with F optics 50116192
BCL 300/ R1 N 100 D with N optics and display 50116199
BCL 300/ R1 M 100 D with M optics and display 50116195
BCL 300/ R1 F 100 D with F optics and display 50116191
Oscillating mirror

BCL 300/ O N 100 with N optics 50116188
BCL 300/ O M 100 with M optics 50116185
BCL 300/ O F 100 with F optics 50116179
BCL 300/ O L 100 with L optics 50116182
BCL 300iO N 100 D with N optics and display 50116189
BCL 300/ 0 M 100 D with M optics and display 50116186
BCL 300/ O F 100 D with F optics and display 50116180
BCL 300/O L 100 D with L optics and display 50116183
BCL 300iON 100 DH with N optics, display and heating 50116190
BCL 300iOM 100 DH with M optics, display and heating 50116187
BCL 300i O F 100 D H with F optics, display and heating 50116181
BCL 300iOL 100D H with L optics, display and heating 50116184

Table 13.2: Type overview BCL 300i
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13.3 BCL 301i

multiNet plus slave with 1x RS 485 interface at 2x M12 B-coded connectors:

Type designation | Description Part no.
Single line with frontal beam exit

BCL 301iS N 102 with N optics 50116319
BCL 301iS M 102 with M optics 50116313
BCL 301iS F 102 with F optics 50116301
BCL 301/S L 102 with L optics 50116307
BCL301iSN 102D with N optics and display 50116318
BCL 301/SM 102 D with M optics and display 50116312
BCL 301iSF 102D with F optics and display 50116300
BCL301iSL 102D with L optics and display 50116306
BCL301iSN102DH with N optics, display and heating 50116317
BCL301iSM102DH with M optics, display and heating 50116311
BCL301iSF102DH with F optics, display and heating 50116299
BCL301/iSL102DH with L optics, display and heating 50116305
Raster with frontal beam exit

BCL 301iR1 N 102 with N optics 50116295
BCL 301/R1 M 102 with M optics 50116291
BCL 301/R1 F 102 with F optics 50116287
BCL 301/R1N 102D with N optics and display 50116294
BCL 301iR1M 102D with M optics and display 50116290
BCL 301iR1F 102D with F optics and display 50116286
Single line with mirror

BCL 301/iS N 100 with N optics 50116316
BCL 301/S M 100 with M optics 50116308
BCL 301iS F 100 with F optics 50116298
BCL 301iS L 100 with L optics 50116304
BCL 301iS N 100 D with N optics and display 50116315
BCL 301/S M 100 D with M optics and display 50116310
BCL 301iSF 100 D with F optics and display 50116297
BCL 301/S L 100 D with L optics and display 50116303
BCL 301iSN 100D H with N optics, display and heating 50116314
BCL 301iSM 100 DH with M optics, display and heating 50116309
BCL301iSF100DH with F optics, display and heating 50116296
BCL301/iSL100DH with L optics, display and heating 50116302
Raster scanner with deflection mirror

BCL 301iR1 N 100 with N optics 50116293
BCL 301iR1 M 100 with M optics 50116289
BCL 301iR1 F 100 with F optics 50116285
BCL 301/R1N 100D with N optics and display 50116292
BCL 301/R1 M 100 D with M optics and display 50116288
BCL 301/R1 F 100D with F optics and display 50116284
Oscillating mirror scanner

BCL 301/O N 100 with N optics 50116281
BCL 301/0 M 100 with M optics 50116278
BCL 301/O F 100 with F optics 50116272
BCL 301/0O L 100 with L optics 50116275
BCL 301iO N 100 D with N optics and display 50116282
BCL 301i0O M 100 D with M optics and display 50116279
BCL 301i0 F 100 D with F optics and display 50116273
BCL 301/0 L 100 D with L optics and display 50116276
BCL301/ON 100D H with N optics, display and heating 50116283
BCL301/OM 100D H with M optics, display and heating 50116280
BCL 301iOF 100D H with F optics, display and heating 50116274
BCL301/OL100DH with L optics, display and heating 50116277

Table 13.3: Type overview BCL 301/
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13.4 Connection hood / terminal box accessories
Type designation Description Part no.
MS 300 Hood with integrated connectors for BCL 300/ 50116468
MS 301 Hood with integrated connectors for BCL 301/ 50116469
MK 300 Terminal hood for BCL 300i 50116463
MK 301 Terminal hood for BCL 301/ 50116464
KB 301-3000 Cable hood for BCL 300/ \ BCL 301/, cable length 3m 50114571
MA 100 External terminal box for BCL 300/ \ BCL 301/ 50114369
Table 13.4: Connection hoods / terminal boxes for the BCL 300/ \ BCL 301/
13.5 Accessory terminating resistor
Type designation Description Part no.
TS 02-4-SO M12 M 12 connector with integrated terminating resistor for BUS OUT 50038539
Table 13.5: Terminating resistor for the BCL 301/
13.6 Accessory connectors
Type designation Description Part no.
KD 02-5-BA M12 axial socket for HOST or BUS IN, shielded 50038538
KD 02-5-SA M12 axial connector for BUS OUT, shielded 50038537
KD 095-5A M 12 axial socket for voltage supply, shielded 50020501
Table 13.6: Connectors for the BCL 300i\ BCL 301i
13.7 Accessory USB cable
Type designation Description Part no.
KB USBA-USBmIiniB | USB service cable, 2 type A and Mini-B type connectors, length im | 50117011
Table 13.7: Service cable for the BCL 300i\ BCL 301/
13.8 Accessory mounting device
Type designation Description Part no.
BT 56 Mounting device for rod 50027375
BT 59 Mounting device for ITEM 50111224
Table 13.8: Mounting devices for the BCL 300i\ BCL 301i
13.9 Reflector accessories for autoReflAct
Type designation Description Part no.
Reflective tape no. 4/ . ]
100 x 100 mm Reflective tape as reflector for autoReflAct operation 50106119
Table 13.9: Reflector for autoReflAct operation
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13.10 Accessory ready-made cables for voltage supply

13.10.1 Contact assignment of PWR connection cable

©)

PWR connection cable (5-pin socket, A-coded, not shielded)
PWR Pin Name Core color
1/0 1 1 VIN brown
2 2 1/0 1 white
S o
VIN| 1( o50)3 |GND 3 GND blue
© 4 110 2 black
4 _“FE
03 5 FE gray
M12 socket
(A-coded) Thread FE bare
Notice!
H These cables are not shielded.
13.10.2 Specifications of the cables for voltage supply
Operating temperature range in rest state: -30°C ... +70°C
in motion: 5°C ... +70°C
Material sheathing: PVC
Bending radius > 50mm
13.10.3 Order codes of the cables for voltage supply
Type designation Description Part no.
K-D M12A-5P-5m-PVC M 12 socket for PWR, axial connector, open cable end, cable 50104557
length 5m, not shielded
K-D M12A-5P-10m-PVC M12 socket for PWR, axial plug outlet, open cable end, cable 50104559

length 10m, not shielded

Table 13.10:

PWR cables for the BCL 300i\ BCL 301/
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13.11 Accessory ready-made cables for bus connection

13.11.1 General information

* Cables KB PB... for connecting to the BUS IN/BUS OUT M 12 connector for RS 485
Leuze multiNet

* KB SSI/IBS... cables for connecting to the BUS IN/Host M12 connector for the RS
232

» Standard cable available in lengths from 2 ... 30m
* Special cables on request.

13.11.2 Contact assignment RS 485, connection cable KB PB... for multiNet plus

multiNet plus connection cable (5-pin socket/connector, B-coded)

A (N) Pin Name Core color
2
7 1 N.C. -
N.C.[ 1 3 N.C. 2 AN) green
® 3 N.C. -
4 _“N.C.
B(P) 4 B (P) red
M12 socket 5 N.C. -
(B-coded) Thread FE bare

B (P)
M12 connector
(B-coded)

Shielding contact via

O
H connector housing!

Conductor with insulation red
Conductor with insulation green
Drain wire

Fibrous fleece

A WON=

Figure 13.11: Cable configuration multiNet plus connection cables
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13.11.3 Contact assignment RS 232, connection cable KB SSI/IBS...

SSI/IBS connection cable (5-pin socket, B-coded)

HOST / BUS IN Pin Name Core color
TXD/TX- 1 CTS / RX+ yellow
2 TXD / TX- green
cTsiRx+( 1fo 050)3 |GND_ISO 3 GND_ISO gray
O 4 RTS/TX+ pink
RXD/RX-
RTS/TX+ 5 RXD/RX- brown
M12 socket
(B-coded) Thread FE bare

1

O
2 Conductor pair with green/yellow insulation
3 Conductor pair with gray/pink insulation

4 Filler (polyester threads)

All wire pairs stranded, colors in acc. with DIN 47100

Shielding contact via
connector housing!

Conductor pair with white/brown insulation

13.11.4 Technical data of interface connection cables

Operating temperature range

Material

Bending radius

in rest state: -40°C ... +80°C
in motion: -5°C ... +80°C

the cables fulfill the PROFIBUS requirements and are
free of halogens, silicone, and PVC

> 80mm, suitable for drag chains

13.11.5 Order code interface connection cable

Type designation ‘ Description Part no.
M12 socket for BUS IN, axial connector, open cable end

KB PB-2000-BA Cable length 2m 50104181
KB PB-5000-BA Cable length 5m 50104180
KB PB-10000-BA Cable length 10m 50104179
KB PB-15000-BA Cable length 15m 50104178
KB PB-20000-BA Cable length 20m 50104177

Table 13.12:

Interface connection cable for the BCL 300i\ BCL 301/
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Type designation Description Part no.
KB PB-25000-BA Cable length 25m 50104176
KB PB-30000-BA Cable length 30m 50104175
M12 connector for BUS OUT, axial connector, open cable end

KB PB-2000-SA Cable length 2m 50104188
KB PB-5000-SA Cable length 5m 50104187
KB PB-10000-SA Cable length 10m 50104186
KB PB-15000-SA Cable length 15m 50104185
KB PB-20000-SA Cable length 20m 50104184
KB PB-25000-SA Cable length 25m 50104183
KB PB-30000-SA Cable length 30m 50104182
M12 connector + M12 socket, axial connectors

KB PB-1000-SBA Cable length 1m 50104096
KB PB-2000-SBA Cable length 2m 50104097
KB PB-5000-SBA Cable length 5m 50104098
KB PB-10000-SBA Cable length 10m 50104099
KB PB-15000-SBA Cable length 15m 50104100
KB PB-20000-SBA Cable length 20m 50104101
KB PB-25000-SBA Cable length 25m 50104174
KB PB-30000-SBA Cable length 30m 50104173
M12 socket for BUS IN, axial connector, open line end

KB SSI/IBS-2000-BA | Cable length 2m 50104172
KB SSI/IBS-5000-BA | Cable length 5m 50104171
KB SSI/IBS-10000-BA | Cable length 10m 50104170
KB SSI/IBS-15000-BA | Cable length 15m 50104169
KB SSI/IBS-20000-BA | Cable length 20m 50104168
KB SSI/IBS-25000-BA | Cable length 25m 50108447
KB SSI/IBS-30000-BA | Cable length 30m 50108446

Table 13.12:

Interface connection cable for the BCL 300i\ BCL 301/
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Maintenance

General maintenance information

Usually, the bar code reader BCL 300i\ BCL 301/ does not require any maintenance by the
operator.

Cleaning

Clean glass surface with a damp sponge soaked in commercial cleaning detergent. Then
rub it with a soft, clean, dry cloth.

Notice!

Do not use aggressive cleaning agents such as thinner or acetone for cleaning the device.
Use of improper cleaning agents can damage the housing window.

Repairs, servicing
Repairs to the device must only be carried out by the manufacturer.

% Contact your Leuze distributor or service organization should repairs be required.
The addresses can be found on the inside of the cover and on the back.

Notice!

When sending devices to Leuze electronic for repair, please provide an accurate description
of the error.

Disassembling, packing, disposing

Repacking
For later reuse, the device is to be packed so that it is protected.

Notice!

Electrical scrap is a special waste product! Observe the locally applicable regulations
regarding disposal of the product.
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15 Appendix

15.1 Declaration of Conformity

EG-KONFORMITATS-
ERKLARUNG

Der Hersteller

erklart, dass die nachfolgend
aufgefiihrten  Produkte den
einschlégigen Anforderungen
der genannten EG-Richtlinien
entsprechen.

Produktbeschreibung:

Stationérer Barcodeleser
BCL 3xxi

Angewandte EG-Richtlinie(n):

2004/108/EG
2006/95/EG

Angewandte Normen:

EN 61000-6-2: 2005
EN 60825-1: 2007

26

& Leuze electronic

the sensor people

DECLARATION CE
DE CONFORMITE

EC DECLARATION
OF CONFORMITY

The Manufacturer Le constructeur

Leuze electronic GmbH + Co. KG
In der Braike 1, PO Box 1111
73277 Owen, Germany

déclare que les produits
identifiés suivants sont
conformes aux directives CE
mentionnées.

declares that the following
listed products fulfii the
relevant provisions of the
mentioned EC Directives.

Description of product: Description de produit:

Lecteures Stationn. de Code &

Stationary Barcode Reader
Barres BCL 3xxi

BCL 3xxi

Applied EC Directive(s): Directive(s) CE appliquées:

2004/108/CE
2006/95/CE

2004/108/EC
2006/95/EC

Applied standards: Normes appliquées:

EN 61000-6-3: 2007

(/ )
8- 20 /WZZ/(/

Datum

/ Date / Date ;{Harald Griibel, Geschaftsfihrer / Director / Directeur

Sitz Owen, lutigart, HRA 230712

KG,
In der Braike 1 Persgniich haftende Gesellscha
D-73277 Qwen
Teloon +49 (0) 7021 573:0
Telfax +49 0) 7021 573199

Sitz Owen, Registergericht Stutgar, HR8 2305
‘Geschaftsfilrer: Dr. Harald Gribel (Vorsizended) Karsten Just
UStIGN. DE 145912521 | Zolinummer 2554232

far ouzs dectonc Gesctatsanungs Gtk

ino@levze.de

i leuze.com Tems

LEO-ZQM-148.01-FO

Figure 15.1: Declaration of conformity BCL 300i\ BCL 301i
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EG-KONFORMITATS-
ERKLARUNG

Der Hersteller

erklart, dass die nachfolgend
aufgeftihrten  Produkte den
einschldgigen Anforderungen
der genannten EG-Richtlinien
entsprechen.

Produktbeschreibung:

Modulare Steckerhaube

XX,
Modulare Klemmhaube
MK 3xx,
Modulare Anschlusseinheit
MA 100

Angewandte EG-Richtlinie(n):

2004/108/EG

Angewandte Normen:

EN 61000-6-2: 2005

5 Zocr <

& Leuze electronic

EC DECLARATION
OF CONFORMITY

The Manufacturer

Leuze electronic GmbH + Co. KG
In der Braike 1, PO Box 1111
73277 Owen, Germany

declares that the following
listed products fulfil the
relevant provisions of the
mentioned EC Directives.

Description of product:

Modular hood with integrated
connectors  MS 3xx,
Modular terminal hoods
MK 3xx,

Modular interfacing unit
MA 100

Applied EC Directive(s):

2004/108/EC

Applied standards:

the sensor people

DECLARATION CE
DE CONFORMITE

Le constructeur

déclare que les produits
identifies suivants sont
conformes aux directives CE
mentionnées.

Description de produit:

Logement modulaire de prises
MS 3xx,
Logement modulaire de bornes
S,
Unité modulaire de
branchement MA 100
Directive(s) CE appliquées:

2004/108/CE

Normes appliquées:

EN 61000-6-4: 2007

: Datum / Date / Date

lutigart, HRA 230712

K6
In der Brake |
D-73277 Owen
Telfon +49 (0) 7021 5730
Telefax 49 (0) 7021 §73-199

K6, Sitz O
Persiniich haftondo Gesellschattorin Leuze elecronic Geschaftsfuhrungs-GbH,
Sit2 Owen, Registergercht Stutgert, HRB 230550
Geschftsfibror: Dr. Horald Gribel Vorsitzender),Karsten Just

USU-IdN. DE 145912521 | Zolummer 2554232

info@leuze.de

wleuzecom Oniy our curtent Terms and Conitons of Sla and Delvery shal 2y

LEO-ZOM-148.01-FO

Dr. Harald GWschéﬂsfuhrer/ Director / Directeur

Figure 15.2: Connection hood / connector unit declaration of conformity
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15.2 ASCII character set

ASCIl | Dec. | Hex. | Oct. Designation Meaning

NUL 0 00 0 NULL Zero

SOH 1 01 1 START OF HEADING Start of heading

STX 2 02 2 START OF TEXT Start of text characters
ETX 3 03 3 END OF TEXT Last character of text
EOT 4 04 4 END OF TRANSMISS. End of transmission
ENQ 5 05 5 ENQUIRY Request for data trans.
ACK 6 06 6 ACKNOWLEDGE Positive acknowledgment
BEL 7 07 7 BELL Bell signal

BS 8 08 10 BACKSPACE Backspace

HT 9 09 11 HORIZ. TABULATOR Horizontal tabulator
LF 10 0A 12 LINE FEED Line feed

VT 11 0B 13 VERT. TABULATOR Vertical tabulator

FF 12 oC 14 FORM FEED Form feed

CR 13 oD 15 CARRIAGE RETURN Carriage return

SO 14 OE 16 SHIFT OUT Shift out

Sl 15 OF 17 SHIFT IN Shift in

DLE 16 10 20 DATA LINK ESCAPE Data link escape

DC1 17 11 21 DEVICE CONTROL 1 Device control character 1
DC2 18 12 22 DEVICE CONTROL 2 Device control character 2
DC3 19 13 23 DEVICE CONTROL 3 Device control character 3
DC4 20 14 24 DEVICE CONTROL 4 Device control character 4
NAK 21 15 25 NEG. ACKNOWLEDGE Negative acknowledge
SYN 22 16 26 SYNCRONOUS IDLE Synchronization
ETB 23 17 27 EOF TRANSM. BLOCK End of data transmission block
CAN 24 18 30 CANCEL Invalid

EM 25 19 31 END OF MEDIUM End of medium

SuB 26 1A 32 SUBSTITUTE Substitution

ESC 27 1B 33 ESCAPE Escape

FS 28 1C 34 FILE SEPARATOR File separator

GS 29 1D 35 GROUP SEPARATOR Group separator

RS 30 1E 36 RECORD SEPARATOR Record separator

us 31 1F 37 UNIT SEPARATOR Unit separator

SP 32 20 40 SPACE Space

! 33 21 41 EXCLAMATION POINT Exclamation point

Leuze electronic

BCL 300i\ BCL 301i

147




Appendix # Leuze electronic
ASCIl | Dec. | Hex. | Oct. Designation Meaning
! 34 22 42 QUOTATION MARK Quotation mark
# 35 23 43 NUMBER SIGN Number sign
$ 36 24 44 DOLLAR SIGN Dollar sign
% 37 25 45 PERCENT SIGN Percent sign
& 38 26 46 AMPERSAND Ampersand
’ 39 27 47 APOSTROPHE Apostrophe
( 40 28 50 OPEN. PARENTHESIS Open parenthesis
) 41 29 51 CLOS. PARENTHESIS Closed parenthesis
* 42 2A 52 ASTERISK Asterisk
+ 43 2B 53 PLUS Plus sign
, 44 2C 54 COMMA Comma
- 45 2D 55 HYPHEN (MINUS) Hyphen
. 46 2E 56 PERIOD (DECIMAL) Period (decimal)
/ 47 2F 57 SLANT Slant
0 48 30 60 0 Number
1 49 31 61 1 Number
2 50 32 62 2 Number
3 51 33 63 3 Number
4 52 34 64 4 Number
5 53 35 65 5 Number
6 54 36 66 6 Number
7 55 37 67 7 Number
8 56 38 70 8 Number
9 57 39 71 9 Number
58 3A 72 COLON Colon
; 59 3B 73 SEMICOLON Semicolon
< 60 3C 74 LESS THAN Less than
= 61 3D 75 EQUALS Equals
> 62 3E 76 GREATER THAN Greater than
? 63 3F 77 QUESTION MARK Question mark
@ 64 40 100 COMMERCIAL AT Commercial AT
A 65 41 101 A Capital letter
B 66 42 102 B Capital letter
C 67 43 103 C Capital letter
D 68 44 104 D Capital letter
148 BCL 300i\ BCL 301i Leuze electronic
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ASCIl | Dec. | Hex. | Oct. Designation Meaning

E 69 45 105 E Capital letter

F 70 46 106 F Capital letter
G 71 47 107 G Capital letter

H 72 48 110 H Capital letter

| 73 49 111 | Capital letter

J 74 4A 112 J Capital letter
K 75 4B 113 K Capital letter

L 76 4C 114 L Capital letter
M 77 4D 115 M Capital letter

N 78 4E 116 N Capital letter
O 79 4F 117 O Capital letter

P 80 50 120 P Capital letter
Q 81 51 121 Q Capital letter
R 82 52 122 R Capital letter

S 83 53 123 S Capital letter
T 84 54 124 T Capital letter

U 85 55 125 U Capital letter
\ 86 56 126 \ Capital letter
w 87 57 127 w Capital letter
X 88 58 130 X Capital letter
Y 89 59 131 Y Capital letter
4 90 5A 132 4 Capital letter

[ 91 5B 133 OPENING BRACKET Opening bracket
\ 92 5C 134 REVERSE SLANT Reverse slant

] 93 5D 135 CLOSING BRACKET Closing bracket
A 94 5E 136 CIRCUMFLEX Circumflex

_ 95 5F 137 UNDERSCORE Underscore

‘ 96 60 140 GRAVE ACCENT Grave accent
a 97 61 141 a Lower case letter
b 98 62 142 b Lower case letter
c 99 63 143 c Lower case letter
d 100 64 144 d Lower case letter
e 101 65 145 e Lower case letter
f 102 66 146 f Lower case letter
g 103 67 147 g Lower case letter

Leuze electronic
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ASCIl | Dec. | Hex. | Oct. Designation Meaning
h 104 68 150 h Lower case letter
i 105 69 151 i Lower case letter
j 106 6A 152 j Lower case letter
k 107 6B 153 k Lower case letter
| 108 6C 154 | Lower case letter
m 109 6D 155 m Lower case letter
n 110 6E 156 n Lower case letter
o 111 6F 157 o) Lower case letter
p 112 70 160 p Lower case letter
q 113 71 161 q Lower case letter
r 114 72 162 r Lower case letter
s 115 73 163 s Lower case letter
t 116 74 164 t Lower case letter
u 117 75 165 u Lower case letter
v 118 76 166 v Lower case letter
w 119 77 167 w Lower case letter
X 120 78 170 X Lower case letter
y 121 79 171 y Lower case letter
z 122 7A 172 z Lower case letter
{ 123 7B 173 OPENING BRACE Opening brace
| 124 7C 174 VERTICAL LINE Vertical line
} 125 7D 175 CLOSING BRACE Closing brace
~ 126 7E 176 TILDE Tilde

DEL | 127 7F 177 DELETE (RUBOUT) Delete
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15.3 Bar code samples

15.3.1 Module 0.3

Code type 01: Interleaved 2 of 5
Modul 0,3

1122334455

Code type 02: Code 39
Modul 0,3

135AC

Code type 11: Codabar
Modul 0,3

1213L4A

Code 128
Modul 0,3

abcde

Code type 08: EAN 128
Modul 0,3

lLeuze

Code type 06: UPC-A

SC2

23456 78901 ' 2

Code type 07: EAN 8
sC3

345677890

Code type 10: EAN 13 Add-on
sco S
77889

122334'4556kb

Code type 13: GS1 DataBar OMNIDIRECTIONAL

0 0000123 45678 4

Figure 15.3:  Bar code sample labels (module 0.3)
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15.3.2 Module 0.5

Code type 01: Interleaved 2 of 5 Code type 06: UPC-A
Modul 0,5 sc4

E&77889900

Code type 02: Code 39
Modul 0,5

" “ “l“MH“““H“‘ .

E |_| l: B D Code type 07: EAN 8

SC6

Code type 11: Codabar
Modul 0,5

ALS51LEL7A
Code 128 946765430

Modul 0,5

“ H“ H H ‘H ”” “ |“ I
SC2

4y33p
fghij
Code type 08: EAN 128
Modul 0,5

LEUZE

Figure 15.4: Bar code sample labels (module 0.5)
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