Changes For the Better

MITSUBISHI
AV ELECTRIC

CNC
MELDAS 60/60S Series

CONNECTION AND MAINTENANCE MANUAL




CONTENTS
I. CONNECTION MANUAL

4. OUTLINE .....ccoviiimvnmecremrmammserinnescanararasans rereeaiarsmeeseesssserrEEaTEETTeserersiebeactisriaesiatenTasen I-1
2. CONFIGURATION ..ciovirirscriirisissesmnresssssssisnmmararnssesnsssrasssinsiansaras sssaasisemasns sesssssranmsnsiass I-2
2.1 Outline of System Configuration ..........cc.covi i -2
2.2 System Configuration List ... 1-3
2.2.1 MELDASB4 System Configuration List ..........ooocoioiiii e 1-3
2.2.2 MELDASBE5/66 System Configuration List ... [RUTOOI I-4
2.3 List of Configuration UNitS...........coo i I-5
231 Control NIt ..o e e I-5
2.3.2 Communication Terminal..........c.ccrivr it ceerrear e e I-5
2.3.3 Base HO Uit ..ot s e e et a s e 1-6
234 Remote WO UNt. ... s e 1-6
235 SCAN WO Cad .voveee oot s e e e e et e st e et 1-6
238 Extended DIO Cart.......ccooiiiviirieeieeeet et ie e 18

3. INSTALLATION ....... 1-7
3.1 General Specification.... ... e 1-7
3.2  General System DIagram ... e I-9
321 General for MBA ..o e s s I-9
3.2.2 General for MBEMBE. .......ocovevei i e 1-10
3.3 Heat Radiation Countermeasures............oovovreveriin i e 1-12
3.4 NoiSe COUNMBIMMEBASUIES .. .o et et svimati it e re e em s e aeeee rabenaans 1-14
3.4.1 Connection of FG (Frame Ground) ...........o.ooii e, I-14
3.4.2 Shield Clamping of Cables .......cc.cccoiiii e 1-18
3.4.3 Connecting Spark KIllers ........oooiiiiii e I-18
3.5 INStalEliON « v et e e 17
3.6 Connection 6f MBE/MBB FG .. ..t I-18
4. CONTROL UNIT . .iiiiimimcesoeieensresstasasoit sasmasssamsnssssnsssmssns sasss sLaras inssnsanssmramamss mesasms os 119
4.1 Outline of Control UNit .......oooiiviiiii e 1-19
411 Configuration of Type ... [-19
412 Features of Each Unit. ... oo i-19
42 FCUB-MU002/011 Control Unit (MELDASS4 compatible) ... 1-20
421 Names and Functions of Each Section...........cccoooeiii e 1-20
422 Connector Pin ASSIGNMENT ..........oooieier et 1-21
4.2.3 Connection of POWEr SUPPIY ..eviiiiii et e I-24
4.2.4 Connection of External Emergency Stop ... [-24
425 Connection of Communication Terminal...........cocooiiiminimicieii s 1-25
426 Connectionof Base HOUNIt.......ccoiiii e I-25
427 Connection of Synchronous Feed Encoder ... 1-25
4.2.8 Connection of MO LINK .....ooii oottt i s e 1-28
4.3 FCUB-MU021/MAD31 Control Unit (MELDASB5/66 compatibie) ...................... 1-28
4.3.1 Names and Functions of Each Section...........coooiiiii e 1-28
4.3.2 Connector Pin ASSIGNMENt ... 1-29
433 Connection of POWEr SUPPIY ..vvir et enese s e 1-32
4.3.4 Connection of External Emergency SIop ... 1-32
4.35 Connection of Communication Terminal ... 1-33
436 ConnectionofBagse VO Unit..........ccoo i 1-33
4,37 Connection of Synchronous Feed Encoder ... 1-33
4.3.8 Connection of /O LINK ... i i e I-34



4.4 External PLC LINK T{M-NET 1) oot ce et eee e e s ena s sa e I-35
4.4.1 Names and Functions of Each Section................ccooviioiiooeeee e, I-35
442 Connector Pin ASSIgNmMENnt ... ...ttt e ee e 1-35
44.3 Connection with MELSEC ... et eeee e -36

4.5 External PLC I (MELSEC bus cOnnecton) ........c.cocceveiveeiveee e eeeeveseieeeeeeene 37
4.5.1 Names and Functions of Each Section..............cccooovovioieoeeee, 1-37
4.5.2 Connection With MELSEC ... evas e I-37

4.6 Connection of High-speed Program Server Unit (only M85/MB6)............c.......... [-38
4.6.1  ConNECIOr LAYOUE .....oeiii e e et e e, I-38
4.6.2 Inserting the FC Card ...t 1-39
46.3 Connection of Ethernet Cable..............ooovoei oo eeeeeeee 1-40

4.7 Connection of Ethernet Function (Mhen using MB4).........cocovveeeeeeeceiere v, 1-42

5. CONNECTION OF BASE HO UNIT ... erniremssstensirasssasennnereresssamsessansasesssores 1-43

5.1 Base I/O Unit Connection System Drawing........c.ooveeeieeeeeoeeeoieeveeevieee e 1-43

5.2 Types of O UNMS ..o et e e I-45

5.3  Control Unit ConnectioN..........c.oooeeiie et I-46

5.4  Connection of POWET SUPPIY.......cccoiiiii et e et a s eee e 1-47

5.5 Connection of DI/DO Signal..........ccoioiiiiieeie e eeeeeeeeeseceve s aeee e s 1-48

5.6 Example of RIO Connection ... ...ttt eee e e e [-50

5.7 Connection of Servo AMPITIEr ... eeeeeeeeee e I-51

5.8 Connection of ENCOTEY ..........ci it I-52

5.8 Connection of Sensor Signal (SKiPY ... I-53

3.10 Handie ConNECiON ...ttt raet e et I-54

5.11 Connector Pin Assignment ..., e e 1-56

6. CONNECTION OF REMOTE HO UNIT ..........oiociirecrimrisasssensssmesessessmnessaressssesenssroreras I-60

8.1 OQutline of Remote /O UNit............cooiiii e 1-60

6.2 Names of Each Remote FO Unit Section ..o, I-61

6.3 Connection of Remote /O Power SUPPIY.....cocoovi e eeoeeeeee e oo eeeeeee oo 1-62

6.4 Outline of Digital Signal Input Circuit.............c...ooooiviiieeeeeeee e, I-63

6.5 Oulline of Digital Signal Output CircUit..........ooooe e 1-85

6.6 Outline of Analog Signal Output CirCUIt...........covieveeeeeeeeeeee e eee e eea s, I-66

6.7 Outline of Analog Signal INPUt CICUIL .....o...eee oo I-67

6.8 Connection of FCUA-DX10)/14 [ Unit and Machine Control Signal ................ I-68

8.9 Connection of FCUA-DX11{]Unit and Machine Control Signal...........ccccc.c....... 1-70

6.10 Connection of FCUA-DX12 L] Unit and Machine Control Signal.............c........... 1-72

.11 Connection of FCUA-DX14 3 Unit and Analog Input/Qutput Signal.................. I-74

6.12 Setting of Station No. When Using Multiple Remote /O UNits .........ocovvvvieeenn. I-75

B.13 CabIES ... et 1-77

7. CONNECTION OF SCAN DIO .....coiecriciremecrecernsresrsserssasscomsssessessesesns sensssnssessameses 1-78

T OUINE e ettt et e e e 1-78

7.2 Hardware INTerface .......oooveiieec e, I-78

7.3 CONNBCHONS .....oeiiiiii e e e et v e et eseran et e e e e e reresne et 1-81

8. CONNECTION OF 200mA OUTPUT DIO UNIT ECUG-HR377..cccoeeeerereeeecmremrvamerons I-86
7 8.1 Connection SYSIEM Drawing.........cco.ioeieee oo eeeeeeee e e i-86

8.2 Control Unit ConneCON. .......oc.oie it s v e e s I-88

8.3  Connection Of POWET SUDPIY......cc.oovii it een 1-89
8.3.1 Connection of 1st Card's POWEr SUPDIY. ....cc.veevee oo I-89
8.3.2 Connection of 2nd Card's Power SUPPIY .....ocoeeee e I-80

8.4 Connection of DI/DO SIGNaL........oooooiee e oo [-81

8.5 Example of RIO ConNECLION ........c.ooevieviiieii oo eeeeeeeeeeer e e 1-93



8.6 Connection of Servo AMPLfier ..o 1-94

8.7 Connection of ENGOUEI .......ovirii e 1-85
8.8 Connection of Sensor Signal {SKIP)......cocoiiiriiioiiiee e 1-86
8.9 Handle ConNECON .....viii ettt 1-G7
8.10 Connector Pin ASSIGRMENT ..ot 1-99
8.11 Fuse for Machine Output Circuit Protection ..............cocviicinici e 1-103
9. CONNECTION OF 200mA OUTPUT DIO UNIT FCUS-HR378...ecenserirececniacanans 1-104
9.1  Connection System Drawing. ........ooooi it e [-104
0.2 Control Unit Connection.............ciiiiiiivan it ettt I-106
9.3  Connection of Power SUPPIY.......oo e e e 1107
9.3.1 Connection of 1st Card's Power Supply........cccooc i, I-107
9.3.2 Connecticn of 2nd Card's Power SUpply ... [-108
9.4 Connection of BI/DO SIGNal.....cccooiii i 1-10¢
9.5 Example of RIO Connection ... et 113
9.8 Connection of Servo AMPHAET ... 114
0.7 Connection of ENCOUBT .....ooovoii e e e 115
9.8 Connection of Sensor SigNal (SKIP) ... ccvoeiirir e e 1-116
0.9 Handle ConNeCtiON ..........cooiiii ittt ettt sreea gt -117
2.10 Connector Pin AsSIgnment ............ooooiiiriiiiiiiriiii e e e trba—. 1-119
9.11 fuse for Machine Qutput Circuit Protection ... 1-123
9.12 Explanation of LED FUNCHON ........oooiiviii ettt e 1-124
10. CONNECTION OF QY231 EXTENDED DIO CARD.......ccomvrirmcrinrnnnsnsnenisssresnnee 1-125
(L B O T (12T O OO PR PO 1-125
10.2 Hardware INterface ... e e s 1-125
LR 0o 41T (1o 4 L T O TR 1-128
11. COMMUNICATION TERMINAL ......covriviiremmrmi s isscen e scsssassasssrnaseseresamsssnssmeeres 1132
11.1 Qutline of Communication Terminal..........co i e I-132
11.1.1 Configuration of TYPE ...oeoiiiie e 1-132
11.1.2 Features of Each Unit............ooooi i [-132
11.2 FCU8-DUT32 Display Unit (10.4-inch monochrome LCD} ... 133
11.2.1 Names and Functions of Each Seclion..........cov -133
11.2.2 Connector Pin ASSIGRIMENt ... .ooooiviviiiiii it 1-134
11.2.3 Connection of Power SUPPLY ... [-136
11.2.4 Connection of Control Unit ... e 1-136
11.2.5 Connection of NC Keyboard...........ccooiiiiiiii e 1-136
11.2.6 Connection of Remote WO Unit............ooooiiie e, 1137
11.2.7 Adjustment of Display SCreen.. ... 1-137
11.3 FCUB-DUN33 Display Unit (10.4-inch color LCD} ..o 1-138
11.3.1 Names and Functicns of Each Section...........c.cooooo 1-138
11.3.2 Connector Pin ASSIGNMENT ....ov oot ccasranie e ranee s 1-139
11.3.3 Connection of POWer SUPPIY ..o 1-142
11.3.4 Connection of Control Unit ... 1-142
11.3.5 Connection of NC Keyboard ..........cccciiiiini 1-142
11.3.6 Connection of Remote O Unit.. ..., I-143
11.4 FCUA-LD10/LD100 Display Unit (7.2-inch monochrome LCD} ..., 1-144
11.4.1 Names and Functions of Each Section. ... e 1-144
-11.4.2 Connector Pin AsSIQNMENT ...t 1-145
11.4.3 Connection of POWer SUPDIY .....ovriii e e e 1-147
11.4.4 Connection of Control Unit ... 1-147

11.4.5 Connection of NC Keyboard..............ocooi et inee e . 1147



11.4.6 Connection of Remote 1O UNit ... e, 1-148

11.4.7 Adjustment of DISpIay SCreen.......ccooovieoviivieiiiiii s I-149
11.5 FCUA-EL10 Display Unit (8.5-inch EL} ... I-150
11.5.1 Names and Functions of Each Section..........cccoovrviivin e I-150
11.5.2 Connector Pin Assignmient ... e I-150
11.5.3 Connection of NC Keyboard Unit..............ccooiii e -151
11.6 FCUA-CR10/CT100/CT120 Display Unit {(S8-inch monochrome CRT)........ocecvve. 1-152
11.6.1 Names and Functions of Each Section................... e, I-152
11.6.2 Connector Pin ASSIGNMENE .. ....veiiii e e sabaens I-152
11.6.3 Connection Of POWET SUPPIY ..ttt e ssbaans I-153
11.6.4 Connection of NC Keyboard Unit...........o. e 1-153
11.7 FCUA-KB10/KB20/KB30 NC Keyboard Unit ..., 1-154
11.7.1 Names and Functions of Each Section...........oco oo 1-154
11.7.2 Connector Pin Assignment ... e I-155
11.7.3 Connection of POWEr SUPDIY ....ccoovieivieiee e s -156
11.7.4 Connection of Control Unit .........c.coooo it i e 157
11.7.5 Connection of Display Unit .........coooiiiiii e I-157
11.7.8 Connection of Control Unil ... e, 1-158
11.7.7 Connection of Display Unit ... e, 1-158
11.7.8 Keyboard and Display Unit [nstallation Pitch ..........cco e I-159
12. CONNECTION OF EXTERNAL BATTERY UNIT.......ooecreinninrcncreceimrncasesae s e I-161
APPENDIX 1 OUTLINE DRAWING. .........coooimiiciiriinenicniimserenressce s s ssaravasanssmsessamevansunss 1-163
Appendix 1.1 Control Unit Outling Drawing ........ccooooe i 1-163
Appendix 1.1.1  M&4 Control Unit Outline Drawing ...........coccccvveiiiincicne, 1-163
Appendix 1.1.2 MB5/M&6 Controt Unit Outline Drawing ..........ccccviivivvnncenane, I-164
Appendix 1.2 Base {/O Unit Qutling Drawing........ccccoeoiiivioricviniimrninrrsecnn e [-165
Appendix 1.3 Remote /O Unit Outline Drawing .........c..ccoivviiiiiiiiiiiieierin e 1-166
Appendix 1.4 HR347/357 Card Outling Drawing .......cociev i e I-167
Appendix 1.5 FCUB-HR377 Unit Outline Drawing ......cc.coeveviieieiie i I-168
Appendix 1.6 FCUB-HR378 Unit Outline Drawing ..o I-169
Appendix 1.7 QY231 Card Outline Drawing ... 170
Appendix 1.8  Communication Terminal Outline Drawing .........cccoovevvvvecereriennn. I-171
Appendix 1.8.1 FCUA-CTI00/CT120 ....ooiiiiiiiee ettt 171
Appendix 1.8.2 FCUA-KB10, EL10 ...t 172
Appendix 1.8.3 FCUA-CRMO. ..ot rr e s e e e ea s e 173
Appendix 1.8.4 FCUA-KB20/KB30, LD10 ..o I-174
Appendix 1.8.5 FCUA-LDT0O ... e 1-175
Appendix 1.8.8 FOUB-DUT32. ...t e e eara e sbres e e e 1-176
Appendix 1.8.7 FCUB-DUN3B3 ...ttt eanee s 1177
Appendix 1.8.8 Key Arrangement...............oooooviiiiiii e 1-178
Appendix 1.9  Manual Pulse Generator (HD80) Outline Drawing ..........c.ooocieeieiennnnne [-179
Appendix 1.10 Encoder (OSE-1024-3-15-68) Outline Drawing .........c..cccoveeveeeeeennnee. -180
Appendix 1.11 HR591 Card Outling Drawing ...........cooovievvemveriiiiee et e -181
Appendix 1.12 HR211 Card Qutline Prawing .........cooooiomiveiiiiiceieeeeeeee e 1-181
Appendix 1.13 QY261 Card Outling Drawing ..........cooiiiiiiiiiniiii e [-182
Appendix 1.14 External Battery Unit Outline Drawing ............cccccooeiiiiiiiici e, 1-183
Appendix 1.15 Outline and Instaliation Outline Drawing for Grounding Plate
and Clamp FIENG ... 1-184
Appendix 1.16 F Installation Plate Outline Drawing............c.coccovieiviniiiiiinnee e 1-185
Appendix 1.17 Example of Control Unit and FCUG-HR377 Layout....................conveee, 1-186

Y



Appendix 1.18 Example of Control Unit and FCUG-HR378 Layout........................ 1-187

APPENDIX 2 CABLE DRAWINGS .....c.ccccimmiemss it tissmronnesesssmsesssmssensanesasssssssasass 1-188
Appendix 2.1  Cable type; SH21 cable (Servo amplifier) ... 1-190
Appendix 2.2  Cable type: SH41 cable (Remote HO) ... 1-190
Appendix 2.3  Cable type: R301 cable (DI/DO) ... 1-190
Appendix 2.4 Cable type: FO10 cable (IFOQ interface) ... [-191
Appendix 2.5 Cable type: F020 cable (Manual pulse generator) ..o [-192
Appendix 2.6  Cable type: FO30 cable (RS-232C).......ccocoiivviiiiieece e 193
Appendix 2.7 Cable type; F040 cable (Encoder)................ccccienen. 1-194
Appendix 2.8  Cabie type: FO50 cable (Additionat 1/O unit connection) .................... 124
Appendix 2.9  Cable type: FO70 cable (24VDC input) ... I-195
Appendix 2.10 Cable type: F110 cable (24VDC input, power OFF defection) ........... I-195
-Appendix 2.11 Cable type: F120 cable (Emergency siop).......cccoovieiinininiciinn I-195
Appendix 2.12 Cable type: F190 cable (RS-232C).......ccoooiiiiin e, 1-196
Appendix 2.13 F240 Cable Manufacturing Drawing ...........oocovvini i, 1197
Appendix 2.14 FCUA-R301 Cable Manufacturing Drawing ........cccocooveeiien i, I-198
Appendix 2.15 FCUA-R211 Cable Manufacturing Drawing..........ccooovviiiiininnnn. 1-199
Appendix 2.16 FCUA-R220 Cable Manufacturing Drawing .................coiiniinnn, 1-200
Appendix 2.17 FCUA-R500 Cabie Manufacturing Drawing ...l 1-201
Appendix 2.18 FCUA-R501 Cable Manufacturing Drawing .......cccccoenrieimn e 1-203
Appendix 2.19 Cabie type: ENC-SP1 cable (Spindie amplifier) ... 1-205
Appendix 2.20 Cable type; ENC-SP2 cable (FR-TK)............cococoiiiie 1-205
Appendix 2.21 M-TM Terminator ... .....ccoviiiiir e 1-206
Appendix 2.22 R-TM Terminator. ... ..o 1-207

APPENDIX 3 LIST OF CONNECTOR SETS ...ecccimiureracissssiensssisemansssamnssssamssssssmsnarases 1-208

APPENDIX 4 EMC INSTALLATION GUIDELINES........coirrirsciannimrssnasssesssesiasssmsensases .1-209
Appendix 4.1  INrodUCtioON ..o 1-209
Appendix 4.2 EMC Directives ... 1-210
Appendix 4.3  EMC MEASUIES ...u..ivicecieriieer ittt e e sar e 211
Appendix 4.4  Panel SructUre ... .o I-212

Appendix 4.4.1 Measures for Control Panel Body ..........cooooin i I-212
Appendix 4.4.2 Measures for Door ..........ccciiiiiiii e 1-213
Appendix 4.4.3 Measures for Power Supply ... 1-214
Appendix 4.5 Measures for Wiring in Panel ... 1-215
Appendix 4.5.1 Precautions for Wiring in Panel............ i i-215
Appendix 4.5.2 NC Unit Grounding Wire ...........cccooininiiiic 1-218
Appendix 4.5.3 Shield Treatment of Cables................. I-217
Appendix 4.6  Parts for EMC Measures ........ocoviviriiieccncen e [-219
Appendix 4.6.1  Shield Clamp Fitling..........ccoooooi 1-219
Appendix 4.6.2 Ferrite COore.......ocooiiiiiiie et [-220
Appendix 4.6.3  Surge Protectorn.......o.oocov et 1-224
Appendix 4.6.4 Selection of Stabilized Power Supply ... 1-224
APPENDIX 5 PRECAUTIONS FOR COMPLIANCE TO UL/c-UL STANDARDS........... 225



II. MAINTENANCE MANUAL
1. EXPLANATION OF MODULE FUNCTIONS. .........orcnmrerermrmsmssaniosansinsrarssasssnsnasssenensnners I1-1
T HROTT Card .o ettt ettt e 155
1.2 HROB1/0B2/0B3 Cart... ...ttt ierie e e nt s e it reerae s I1-2
1.3 HRITUMNIN1ATAE Card......ooooveiiiie e, 11-4
T HRATE CAId . oo r et eanaes 1I-6
1.5 HRZITCANT ..ot ettt ettt e e v e e meee e -8
1.8 HR325, 327, 335, 337 Cards ...t re e r et nr et anene s -9
1.7 HREDT Card oo ettt e e et et H-11
T8 HRBTZTZ Card ..o ettt s e e s s e s st nrar e ettt aeaeeas H-13
1.9 HR3BTB CAIT o.oeerieoieeeiee ettt e et I1-15
1.10 Memory Cassette HRALILT. ...t 11-18
14T HREIB Card oo et et e ettt e et 1-19
112 HROEBT/53A CarQ8 .ovvviriiiiiciii ittt ettt e e e aa e s e neanaanes 11-21
(I BT o L Y A 0 £ TR I-25
114 HREOT CAN ...ooovoeeoeeeeeeeee e s s 11-26
A5 HRB3T Card .ottt e e e e e e e s 11-27
118 HRBBZ Card oottt n e I1-28
117 QY231 Card ..ot e s II-30
118 QY287 Card ... e, 11-32
119 RXZ211RX2T2 Card ..ottt 11-33
.20 RXZ2IB CaIU. oottt ettt e aenenenenan e I1-35
121 RX2AG Cart. ..ottt et aarear e e e 1-37
1.22 BX29T Card. ...t anr s ettt e ettt s 11-39
2. TROUBLESHOOTING .....cootimiiiiiirimsemimrmenemrmmasinmiates s sssnsssssssensansrannassssranasasassssunnes 11-40
2.7 LIStOfUNIELEDS ...t re et 11-40
2.2 Troubleshooling.........ooo e 11-42
2.2.1 Confirmation of Trouble State.............c... it 11-42
2.2.2 WheN in TrOUBDIE ...t I1-43
3. DAILY MAINTENANCE AND PERIODIC INSPECTION AND MAINTENANCE......... I-47
3.1 Maintenance TOOIS ... et 11-47
3.2 MantenanCe oS . et 1i-47
321 ESCULCHBON .oeoiiieieee e e 11-48
3.2.2 LD Panel. . e [1-48
3. 2.3 AT A MEMONY A et st e st re s et e res e raanns i-48
3.3 Replacement Methods............coovviiiiiriiiiii e I1-49
I Tt B 0% 1 1 OO 11-49
3.3.2 DUrable Pars ..ot I1-51
I T T [ 11 SO OO 11-53
334 CONrol POB .. e I1-55
3.3.8 Memory Cassette ... 1-57
3.3.6 High-speed Program SeIVET ..........oo.ii st eveeaerava s ie st ranereneees [I-59

Vi



