rexroth

A Bosch Company

NYCe 4000

Multi-axis motion control system
Hardware System Manual

Project Planning Manual Edition 10
R911337671

®
[ DRV
DRV

a0
Y12 ;

(¥

i




Bosch Rexroth AG DOK-NY4000-HW***SYSTEM-PR10-EN-E
NYCe 4000 Multi-axis motion control system Hardware System Manual

Title  NYCe 4000
Multi-axis motion control system
Hardware System Manual

Type of Documentation  Project Planning Manual
Document Typecode = DOK-NY4000-HW***SYSTEM-PR10-EN-E

Internal File Reference = RS-eb2ca56b361ca3f60a6846a501caac28-10-en-US-10

Record of Revision  (Egjtion Release Date |Notes
DOK-NY4000-HW***SYSTEM-PRO1-EN- [09/2012 First edition
E
DOK-NY4000-HW***SYSTEM-PR02-EN- (01/2013 2nd edition
E
DOK-NY4000-HW***SYSTEM-PRO0O3-EN- (09/2013 3rd edition
E
DOK-NY4000-HW***SYSTEM-PR04-EN- (06/2014 4th edition
E
DOK-NY4000-HW***SYSTEM-PRO05-EN- (03/2015 5th edition
E
DOK-NY4000-HW***SYSTEM-PRO06-EN- (04/2016 6th edition
E
DOK-NY4000-HW***SYSTEM-PRO7-EN- (11/2016 7th edition
E
DOK-NY4000-HW***SYSTEM-PRO0O8-EN- (12/2017 8th edition
E
DOK-NY4000-HW***SYSTEM-PR09-EN- (03/2018 9th edition
E
DOK-NY4000-HW***SYSTEM-PR10-EN- (07/2018 10th edition
E

List of trademarks  FireWire is a registered trademark of Apple® Computer Inc.

Products in this publication are referred to by their general trade names. In
most, if not all cases, these designations are claimed as trademarks or
registered trademarks of their respective companies.

Copyright © Bosch Rexroth AG 2018

All rights reserved, also regarding any disposal, exploitation, reproduction,
editing, distribution, as well as in the event of applications for industrial
property rights.

Liability The specified data is intended for product description purposes only and shall
not be deemed to be a guaranteed characteristic unless expressly stipulated
in the contract. All rights are reserved with respect to the content of this
documentation and the availability of the product.

Published by Bosch Rexroth AG
P.O. Box 7170 m 5605 JD Eindhoven ® The Netherlands
http://www.boschrexroth.com



DOK-NY4000-HW***SYSTEM-PR10-EN-E Bosch Rexroth AG 1/231
NYCe 4000 Multi-axis motion control system Hardware System Manual

Table of Contents

Table of Contents

Page
1 a1 0T (3T 1 (o] o PP 7
1.1 PUrpose of DOCUMENTALION. ..........iii i e e e e e e e e e s r e e e e eaaaeeeaaaanns 7
1.2 L€ T=T LT =1 I 1] a2 =1 1o o U 7
1.3 Cross reference component name, order number, short Name..........ccccccooeviiiiiiiiiiieecc e 8
1.31 T (oY [0 o] o PP UUTTUTT TP 8
1.3.2 NYCe 4000 SYStEM NOUSINGS. .. ..eeeiiiiiiiiii ettt et e e e a bbbt e e st e e e e e s nbr e e e e s anneeeen s 8
1.3.3 NYCe 4000 MCUs, drive, digital I/O and SERCOS Il Master modules............ccccoovveveereeeieiiiiciiinne, 9
1.3.4 NYCE 4000 GCCESSOMIES. ...cciueteieeeiitiiieeeeateeeeeestteteeeaataeeeeesatteeeeeaateeeaeeaasteeaeeaasaeeaesaasseeeeesanssenaeesnnsens 9
2 Safety Instructions for Electric Drives and Controls...............ccccccoveeiiiiiiiis 13
2.1 DefiNItioNS Of TEIMIS......iiiiii ettt et e s bt et e e nnre e e es 13
2.2 Explanation of Signal Words and the Safety Alert Symbol.............coooiiiii i 14
2.3 L€ T=TT=T =1 I 1] . =1 oo OSSR 15
2.31 Using the Safety Instructions and Passing Them on to Others..............ococciiiiiiii e, 15
2.3.2 Requirements for SAfe USE...........uuiiiiiiiiiiii et a e 15
233 Hazards DY IMProper USE..........ooii ittt ettt e ettt e e e s rab e e e s sbbtee e e s anbeeeeeean 17
2.4 Instructions with Regard to Specific DAnQErs..........uuuiiiiiiiii it 17
241 Protection against Contact with Electrical Parts and HOuSINGS...........ooi i 17
242 Safety Extra-Low Voltage as Protection Against Electric Shock............ccccconiiiiii 19
243 Protection against Dangerous MOVEMENTES. ..........uuuuueiiiiiiie e e e e e e e e 19
244 Protection against Magnetic and Electromagnetic Fields during Operation and Mounting............... 22
245 Protection against Contact with HOot Parts.............oooiiiiiii e 22
24.6 Protection during Handling and MoUNtiNg............oooiriiiiiiiiiiieer e 23
3 Important Directions for USe.............ueiiiiiiii e 25
3.1 LYool o] o] =T (=T U LT TSR 25
3.2 Areas of USe and APPHCALION..........eeeiiiii e e e as 25
3.3 TaE=T o] o o] o] g E= 1 (TN U £ Y SRR 26
3.4 Acceptance tests and @PPrOVAIS.........oooiuiiiii e 26
3.41 T 1o T [0 (o] o P PP TP 26
3.4.2 LOW VOIAGE QIMECHIVE. .....ceiiiiiiieee ettt e e s st e e e e aab b e e e e e sanbe e e e e e e 26
3.4.3 @ 1 =3 1L S UEEURR S 27
3.4.4 L PP 27
3.4.5 LSRR 28
3.4.6 0] o 1 USRS 28
4 SYSIEM OVEIVIBW. ...t e e e e e eeas 29
4.1 Hardware ArChItECIUIE........coe e e e e e e e e e e et ereeeeeeeeeeeeaennnenneees 29
4.2 MOtION NOAE MOAUIES. ... e e e e e e e e e ae e e e e 30
4.3 System housing With DACKPIANE. ..........ooiiiiii e e e 32
5 NY4110: MCU MOAUIE..... .o e e e e e e e as 35

5.1 (@ 1YY V= T 35



11/231 Bosch Rexroth AG DOK-NY4000-HW***SYSTEM-PR10-EN-E
NYCe 4000 Multi-axis motion control system Hardware System Manual

Table of Contents

Page
5.2 Module IdentifiCation...........oooiiii e e e e e e e e e e e e e e e e e eeaeaaaaa———— 36
5.3 MOAUIE IMENSIONS. ... et et et et e e e e e e e e e et et et ee ettt aeseeeeeeeaeaaaaaeeeseeeeees 37
54 [T (o I D TF=To [T 1= o TR 37
5.5 24V SYSTEM POWET SUPPIY ...ttt e e e e e ettt e e et e e e e e e e e e e eeete e eeeaaaaaeaeaaaannnnenseeeaeaaaeeeeeaaaannnnnnenees 38
5.6 Service Mode and StOp AXES INPULS.....c.oiiiiiiii et 39
5.7 FW1, FW2, FW3 connection information.................ooooiiiiiiiiiiiiiiiecee et 40
5.8 Installation reQUIrEMENTS. ..o o i ettt e e et e e e e e e e et e e eeeaaaeeeeeaaannnes 41
5.8.1 BefOre YOU DEGIN. ... . e 41
5.8.2 CablE CONMNECHIONS. ......cii ittt e e e e e e e e e e e e e e e e ettt e e e eeeaeaeeeeesannssareneeeeas 41
6 NY4112: Ethernet MCU ModUle..............ouueiiiiiiiiiii e 43
6.1 L0 Y= = RPN 43
6.2 Module IdENTIfICALION. ........eeeeiiiiiceeee e e e e e e e e e e e r e e e e e aeeeaeaaaaas 43
6.3 MOAUIE IMENSIONS. ... ettt et e e e e e e e e e ettt e e et et e e seeeeeeeaeaaaaaaeaseeeenes 44
6.4 1= o T To | a0 1] o3 45
6.5 24\ SYSIEM POWET SUPPIY . ceiiiiiuiiiiieeieieiie ettt ettt e e e ettt e e e e sttt e e e asateeeeessbteeeeesanbaeeeesaasteeeeesansaeeaeeanns 45
6.6 Service Mode and Stop AXES INPULS ..o e e e e e e e e e e 46
6.7 ETH1, ETH2 connection information.............coiiiiiii e 48
6.8 INStallation FEQUITEMENTS.......oceeeeeeee e e e e e e e e e e e e e e e et e e e eeeesereeear s aanaaaas 48
6.8.1 BefOre YOU DEGIN. ... e e 48
6.8.2 107 o] (SN oo g1 o1 Tox 1T0] o ISR 48
6.8.3 Environmental CONAItIONS. ..........uuuueiiiiii e e e e e e e e e e e e e e e e e e e e 48
7 NY4114: Ethernet MCU MoOdUIE..............ooooiiiii e 51
71 OVEBIVIBW......cceiee ettt ettt e e e oo oo e ettt e et et e e e e e e e e e eeeaatbaeaeeeeaaaeeeeeeaassssbasaeeeeaaaeeesaaanansnes 51
7.2 Module IdentifiCation...........oooiiiii e e e e e e e e e e e e e e e e eeaeaaar————— 52
7.3 MOAUIE IMENSIONS. ... ..t e et e e e e e e e e e e e e ettt ee et et e bbb e e aeeeeeeeaeaaaaaaeeeeeeeees 53
7.4 [T (o I D TF=To [T 1= Ao TR 53
7.5 24V SYSTEM POWET SUPPIY ...ttt e e e e ettt e et e e e e e e e e s e eee e e eeeeaaaaeeeaaaannneeneeeeeaaaaeeeaeaaannnnnnenees 55
7.6 Service Mode and StOp AXES INPULS.......oiiiiiiiii e 55
7.7 ETH1, ETH2, ETH3 connection information................cooiiiiiiiiiiiiiiieeee e 57
7.8 USB connection iNfOrmMation.............. oot e e e e e e e e e e e e e e e e e e e e e r e b 57
7.9 INstallation rEQUIFEMENTS........ooi et e e e e s e e e s ennneeee s 58
7.91 BefOre YOU DEGIN.......ieeee et e e e e e e e e e e e e e e e e e e e e e —raaaaaaaaaas 58
7.9.2 1021 o] (=W oTe] g1 T=Tox 1T0] o F- TN SO 58
7.9.3 Environmental CONAItIONS. ..........uuuuieiiiiie et e e e e e e ans 58
7.10 SYSIEM SOMWEAINE FECOVETY .....ooiiiiiii et e e e e e e s e e et e e e e e aaeeeeaan 59
8 NY4120 and NY4120/10: PWM Drive Module................ccooooiiiiiiiiiceeeeeeeee e 63
8.1 OVBIVIBW. ..ttt ettt et e e e ettt e e e ettt e e e e aaa e e et e e e ntee e e e e aantee e e e e amseeee e e e nnteeeeeannnteeeesannnneaeean 63
8.2 ModUule IdENTIFICALION. ........ueeeieiiie e e e e e e e e e e e ee e e e e aaeeeaaeaaaas 65
8.3 MOAUIE IMENSIONS. ...t et e e e e e e e e e e ettt et e bbb e seeeeeaeaeaaaaaeeeseeeenes 66
8.4 1= o D TE=To | T 1] £ o3RS 66
8.5 Power switch On/off PreCaULIONS. .........oiiiiiii e e e e e e e e snnneeees 67

8.6 L@ I 7o) a1 a1=T o1 (o] T TSR 68



DOK-NY4000-HW***SYSTEM-PR10-EN-E Bosch Rexroth AG /231
NYCe 4000 Multi-axis motion control system Hardware System Manual

Table of Contents

Page
8.7 F Y F=1LoTo N [ o] o 10| - T PP PRSP PPPR O 69
8.8 ANAIOG OULPULS.......eeeeee ettt e e e ettt e e e e s bttt e e e ettt e e e e e anbeeeeeesnbeeeeeeanneeeeeeane 71
8.9 D To 1 c= 1 [T o0 - UTEPPPPPPN 73
8.10 (DI To]1¢= 1l @ U1 o TV L £ T PP PP TP PP PP PPPO 76
8.1 Digital High Speed INputs and OULPULS.........coiuiiiiiii e 79
8.12 LSRNV ] 1 o L= I ] 10 £ PP UUPR 81
8.13 Encoder Inputs and Encoder POWEr SUPPIY.........eeeiiiiiiiiiiie et e e e e 82
8.14 DY @ U1 o TV | SO PRSPPI 83
8.14.1 107 0 F= = Tor (=) [ USRS 83
8.14.2 1Y/ [o] (o g 1Y/ o L= F PP OTPPPP 84
8.14.3 (7] gl aT=Tox 1 o] TN 10 0] 4 4= 11 ] o TSR 85
8.15 DIV POWET ...ttt ettt e e e oo oo oottt ettt e e e e e e e e e e bbbttt et e et e e e e e e aa e e b bnbeeeeeeeaeaeeas 86
9 NY4125: 5-axis low power PWM Drive Module...............cooooiiiie e 87
9.1 L0 Y= =R UPROPI 87
9.2 1V oTe (U1 L= o F=T o1 1 T=1 (o] o TSR 88
9.3 11T Yo L8] =T [T a =T T3 (o T o - S 89
9.4 1Y o T E=To | Lo T3 £ oSSR 89
9.5 Power switch on/Off PreCaULIONS.........c..uiiiii e e et e e e snrae e e e s snaeeaeeens 90
9.6 1@ I @7 ' =7 (o ) SRS 9
9.7 DT 11 =1 I 1 UL USRI 92
9.8 DT To 1 e= LI @ 101 LU £ PR SRR 94
9.9 Digital High Speed INputs and OUIPULS.......cooiiii it e e e e e e e e 97
9.10 I o = T [ o1 £ S EERSSO 99
9.11 Encoder Inputs and ENCOder POWET SUPPIY......ciiiiuiiiiieiiiiiiie et sttt a e s e e e s nnneeeeas 100
9.12 D4 Y7 1 10T | PSSR 100
9.12.1 L0 0 F= = Tor (=] 4 o TSRS 100
9.12.2 [0 ] (o] Y] o= J PP RRPTR 101
9.12.3 L07] g aT=Tox (o] TN T 0 o] 4 4 F= 11 (] o TSRS 102
9.13 DIFIVE POWET ...ttt e et e e e ettt e e e e e a bttt e e e e a bt e e e e e anbeeeeeeenbeeeeeeannbeeeeeenrees 103
10 NY4130: DC Drive MOAUIE..........oooiiieeee et e 105
10.1 L 1YY TSP 105
10.2 1V ToTe [B1 Lo Lo F=T o1 1 Twr=1 i o] o R 106
10.3 1Y/ [ Yo 1] (= No [T g =Y 0 T3 (o o - USSR 107
10.4 1= [0 B I =T [ g Lo ] [ TR SRSTTPR 107
10.5 Power switch On/Off PreCaULIONS............eiiiii et e e aae e e e s nnneeeeas 108
10.6 1@ 2 @ =2 (o ] USSP 109
10.7 F N =1 Lo T N [ o] 010 ) PR PRP 110
10.8 ANGIOG OUIPULS. ...t e e e e e e e e e et eeeeeeeeeaeeeeee s aababaeeeeeeaaeeeesaeannssnrenes 112
10.9 [T 1 =1 I 1o o UL SRR 114
0 Ty O I B I o L = 1 @ 1011 o TV £ TS PSS ORPRPP 117
10.11 Digital High Speed INputs and OULIPULS............cooiiiiiiiieee e e e 120
LT 2 Y BT 11 =1 I ] o 10 T RS 121

10.13  Encoder Inputs and Encoder POWEr SUPPIY......ccouiuiiiiiiiiiiiie et 123



1IV/231 Bosch Rexroth AG DOK-NY4000-HW***SYSTEM-PR10-EN-E
NYCe 4000 Multi-axis motion control system Hardware System Manual

Table of Contents

Page
10.14 Y 1 1o | PP PRRERPR 123
10.141 L0 g T = Tod (=4 ] 1 (o T PR 123
10.14.2 o] (o] gl 4/ o = T SRR 124
10.14.3 ConNection INFOIMAtION...........ooo i e e e e e e e e e aaaaeas 124
10.15 DIVE POWET ... ..ottt ettt ee e e e e eeeeeeeeeeeaeeeeeeeeeeeaesesrarasasnnnnnn 125
10.16 INStallation FEQUITEMENTS. ..o s e s e e e e e e e e e e e e e e e e e eeeeaeserenanrnnanannn 126
11 NY4140: High Voltage Drive Module.................ouuiiiiiiiiiiiii 127
111 L0 Y= SRR 127
11.2 Module IdENTIfICAtION. .........eeeiiiiiii et e e e e e e e e e e e e aeaaas 129
11.3 Yoo L] F= T 10 =Y o TS (o] o 3RS 130
11.4 1= o I D TE=To | Lo 1] 1 o2 TSP 130
11.5 Power switch on/off PreCaUtiONS. .........ocuiiiiie e e e e e e e e e e e e e 131
11.6 1L @ O7o] g1 =Tex (o] S OO 132
11.7 N 4= 10T TN ] 10 7 PP PEERR 133
11.8 F N = Lo To I @ 101110 PO RPRSTRSR 135
11.9 (DT To 1 ¢ TN o] o1V £ T RSP 137
P O T B o T = B 101 10 ) - USSR 140
11.11 Digital High Speed INputs and OULPULS........coiuiiiiiiiiiee et e e e e e 143
1112 S VO DiIgital INPULES..... .ottt e e e ettt e e e s s e e e e e e abee e e e e s anbeeeeeeaanee 144
11.13  Encoder Inputs and ENCoder POWET SUPPIY.......uuuiiiiiiiiiiee i e e e e e s s ee e s e e e e e e s s ennnrnaneees 146
11.14 DIVE OUIPUL. ...t e e e e e e e e e e et e e e e e eeeeeeeseaeaabasaeeeeeeaaeaeaeaaannnes 146
11.141 (0 = = To3 (=1 ] (o T ST UO U PP PRRR 146
11.14.2 1] (o g £ 1= T PSSR 147
11.14.3 ConNECtioN INFOMMALION..........oi it e e e e e e e e ee e e e e e e e e e seaanns 148
11.15 DIIVE POWET ... ...ttt ettt e e e e e e eeeeeaeeeeeaeeeeeeeeeaeassesrarasasannnns 149
12 NY4150 and NY4150/10: SERCOS Ill Master Module................cccoeeeiiiiiiiiniiiiiii, 151
12.1 OV I VIBW . ..ttt e e e e e e e e e e e e e e e e e e e e e et eeeee e e s e s b et et aeaeeaeaaaaaaaaaeeeeeererrerarararas 151
12.2 oo [9] L= o 1= o1 ) o= 1 o] o SRR 152
12.3 1Y oTo (U] =0 [ 10 0 T=T 0 <] o] TSR PRPRPPPUPNt 153
12.4 =] B E=To | g Lo ] [ T PP PPROPPPPN 154
12.5 Supported NYCe 4000 functionality with NY4150........ccooiiiiiiiiiiiieeee e e e 155
12.6 1{@ N @70] ] s 1=Tox (o ] SR PP U PO POPPPP 156
12.7 F Y gz (oo I [ 01U | T PO PP PP PP PPPPPPPOE 157
12.8 DI To 1 ¢= L O 101 UL T PRSPPI 157
12.9 Connection NY4150 — INAraDIIVE. ......cceiiiiii et e e e e e e e e e e e e e e e e e eeannnes 157
12.10 Installation reQUIrEMENTS. ..o ettt et e e e e e e e e et e e e e e aaaaeeeaeaannnnes 158
G T = 0T oo (= PP PPPPPRPPRRR 161
13.1 a1 (o o [8 o i o] o SO PUPPPPRt 161
13.2 Encoder power SUPPIY SWILCH.......co i e e e e e e e s e e e e e e e an 162
13.3 Timing aspects of the CONrol I0OP........ccoi i 163
134 Encoders and BLDC motor with +5 Volt Hall SENSOrS............cccciiiiiiiiiiiiecceeeceeee e, 168

13.5 QU= Te (=1 (=T =] A (o0 Lo =T ST TSRO 169



DOK-NY4000-HW***SYSTEM-PR10-EN-E Bosch Rexroth AG V/231
NYCe 4000 Multi-axis motion control system Hardware System Manual

Table of Contents

Page
13.6 ANAIOG POSIHION SENSON.....ceiiitiiiii ittt e e bt e e e e e bt e e s e st e e e e e s abbe e e e e aanbaeeeesaanreeeeeaaan 174
13.7 Rexroth MSM incremental @NCOAET............uuiiiiiiiie e e e e e ereeeae e e as 176
13.8 Rexroth MSM absolute ENCOAET.........ccoiuiiiiieeeiie e e e e e 179
13.9 Sanyo Denki abSolUte ENCOAET..........oouiiiii e 185
13.10 g1 | 022 =Y g oo o =Y oSS 189
13.11 ST 0[O 013 oo o LY TR 191
13.12 g1 1 o2 =T o o o =Y USSP 195
RS T 1 T o [0 T=Ty 7= Lot oI =T g Tt Lo [T SRR 199
13.14  NY4199 SinCos Option module for SinCos based encoders................ccooeviiiiiiiiiiee e 203
13.141 L@ YT TSP EPRRRR 203
13.14.2 oo L8] L= o L= o1 ) o= 1 1 o] o TSR 204
13.14.3 1Y (e o (0] (3o |10 LY 0 IS o] o = J PP UPP R PPPP 205
13.14.4 Installation instructions for the NY4199 SinCos Option module............cccccoeiiiiiiiiiiiiiieeeeeeee 206
T4 NEIWOTK. ...ttt e e e e e e e e e e e e e e e e e e e e 207
14.1 L a0 To 0T { o] o 1S PUPURRRPR 207
14.2 IEEE 1394b multi-node configuration NY4110 MCU.......cuuiiiiiiiiiiiee e 207
14.3 IEEE 802.3 multi-node configuration NY4112 / NY4114 MCU.......ccooiiiiiiiiiiiieiee e 208
14.3.1 T 10T [T i o o 1T PUURPRURT 208
14.3.2 Direct cable connection between PC and NOAE(S)........cuiiiiiiiiiiiiiiiiiie e 209
14.3.3 Connection between PC and node using @ SWitCh...........ccoooiiiiiiiiiiiii e, 209
14.3.4 D] o (0 U] o] oTo] o H USSP PR 210
15 NYCe 4000 Hardware GIOSSArY...........ccuuiiiieeiiiiiiiiiee e e eeeiieee e e e e sieeee e e e e e ennreeeeae e e 211
16  Drive power precautions for NY412x/NY4140.........oooiiiiiieeeeeeeee 213
16.1 Drive Power Filtering for NY4T2X/NY4T40......coo oot 213
16.1.1 1] (oo 18 T2 o] o PO TR PRR 213
16.1.2 Filtering on NY40x3, NY4074 and NY40x2 system hOuSiNgS.........cccccuiiiiiiiiiiaeiieiiiiiiieeee e 214
16.1.3 Filtering on NY40X0 SYStemM NOUSINGS.......coiuuiiiiiiiiiiie it 214
16.2 1Y o) (o] g @1 g o] (== 3SR 215
16.3 Regenerative BraKing. ... ... ... e oottt e e e e e e e e e et re e e e e e e as 216
17  Environmental Conditions.................uuimiiiiiiiiiiiiii e 217
171 I =T 1 = PO PPPPUPPRP 217
17.2 5] aleTed Q=T aTo IV A1 o] = 14 (o] o PRSP S 217
17.3 Electromagnetic CompatiDility..........oouueieiii e 217
17.4 a1 fo] g1 g T=T o | TP PUPRPPPP 218
17.5 Derating CONItIONS. ......cooiiiiiiie e e e e e et e e e e e ab e e e e anb e e e e e e nnees 218
17.5.1 T 1o T [T o) o USRS 218
17.5.2 Forced cooled systems, NY4120........cooo et a e e e e e e e e aaaaaas 218
17.5.3 Convection cooled systems, NY4120.......... et e e e e e e e e e 219
17.5.4 Forced cooled systems, NY 4125, ... et e e e e e e e e e e e e e nnnneneeees 220
17.5.5 Convection cooled systems, NYA125. ... ... e a e e e 221

17.5.6 Forced cooled SyStemS, NYAT130........eiiiiiiiiiiie et e s 222



VI/231 Bosch Rexroth AG DOK-NY4000-HW***SYSTEM-PR10-EN-E
NYCe 4000 Multi-axis motion control system Hardware System Manual

Table of Contents

Page
17.5.7 Convection cooled systems, NYA130.........o e e e e e e e e e e e e e 222
17.5.8 Forced cooled Systems, NY 4140, .. ..ottt e e e e e e e e e e e e e e e e e e e eennnneeeeees 223
17.5.9 Convection cooled systems, NYAT40.........oooiiiiii it a e e e e e e 223
18  Cleaning, Disposal and Environmental Protection..................cccccoiiiiiiiiiini e, 227
18.1 L == Yo 1 o PSSP 227
18.2 D1 E] o To 1T PO PPPPPRt 227
18.3 Environmental ProteCioN............oe it ————— 227
19 Service and SUPPOI.........ouiiiiiiiiiiii et e e e e e e e e e e e e e e e e e e e e 229
19.1 [ 1= oo [T RS SS 229
19.2 SEIVICE-HOLINEG. ... ..o e e e e e e e e e e e e e e e e e e e e e e eeeeeeeaesearabaranas 229
19.3 L =Y = PSSP 229

19.4 Vor der Kontaktaufnahme... - Before contacting US..........coocuiiiiiiiiii e 229



DOK-NY4000-HW***SYSTEM-PR10-EN-E Bosch Rexroth AG 7/231
NYCe 4000 Multi-axis motion control system Hardware System Manual

Introduction

1 Introduction

1.1 Purpose of Documentation

This NYCe 4000 Hardware System Manual provides information about the
modules of the NYCe 4000 system. You can find on the internet (http:/
www.boschrexroth.com/various/utilities/mediadirectory/index.jsp?
0id=326148&language=en-GB) the latest version of this manual. Click the
links "Electric Drives and Controls" - "Control Units" - "Controls" -
NYCe 4000" on the mentioned webpage.

This Hardware System Manual is intended for electrical engineers, system
engineers and users of the NYCe 4000 system. They can use this document
as a reference for connecting and installing a specific NYCe 4000 system.

A WARNING Personal injury and property damage can be

caused by incorrect usage of the modules,
machines and installations!

Take the content of this Hardware System Manual into account.

This Hardware System Manual, among other things, contains:
e  specifications for the components of the drive system

e  configuration of the drive system components

e arrangement of the components in the control cabinet

e electromagnetic compatibility (EMC)

®  connections of the components in the drive system

1.2 General Information

Damage can be caused to the NYCe 4000 module or circuit boards if
electrostatic charge present in people and/or tools is discharged across them.
Therefore, please note the following information:

A WARNING Electrostatic charges can cause damage to

electronic components and interfere with their
operational safety!

Objects that come into contact with components and circuit boards must be
discharged by means of grounding. Otherwise errors may occur when
triggering motors and moving elements.

Such objects include:
e the copper bit when soldering

e the human body (discharge through touching a conductive, grounded
item)

®  parts and tools (placing on a conductive support)

Components sensitive to electrostatic discharge may only be stored or
dispatched in conductive packaging.
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1.3.1

1.3.2
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= Rexroth connection diagrams are only to be used for producing
installation connection diagrams. The machine manufacturer’s
installation connection diagrams must be used for wiring the
installation!

o Route signal wires separately from the load resistance wires because of
the occurrence of interference.

®  Feed analog signals (for example, command values, actual values) via
shielded lines.

o Do not connect mains, DC bus or power leads to low voltages or allow
them to come into contact.

e  When carrying out a high voltage test or insulation withstand test on the
machine’s electrical equipment, disconnect all connections to the units.
This protects the electronic components (permitted in accordance with
EN 60204-1).

A WARNING Plugging and unclamping live connections

can damage the controller.

Do not plug in or unclamp live connections.

Cross reference component name, order number, short
name

Introduction

This chapter identifies the components of the NYCe 4000 system, the official
component name with its order number and the short name as used in the
user documentation. The short name is used in the user documentation to
improve readability.

NYCe 4000 system housings

Component name Order number Short name
NYS04.2-ST-01-ULNN-NY4013 R911172904 NY4013
NYS04.2-ST-02-ULNN-NY4023 R911172905 NY4023
NYS04.2-ST-03-ULNN-NY4033 R911172966 NY4033
NYS04.2-ST-04-ULNN-NY4043 R911172906 NY4043
NYS04.2-ST-05-ULNN-NY4053 R911172907 NY4053
NYS04.1-ST-03-4125-NY4063 R911172218 NY4063
NYS04.2-ST-02-LMSN-NY4074 R911378504 NY4074
NYS04.1-ST-01-LMS-SERCOS-NY4079 R911378505 NY4079
Tab. 1-1: Component name - order number and short name overview of

NYCe 4000 system housings
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1.3.3 NYCe 4000 MCUs, drive, digital I/O and SERCOS IlI Master modules

Component name Order number Short name
NYMO04.1-MCU-NNNN-NY4110 R911318960 NY4110
NYMO04.1-MCU-ETHER-NY4112 R911173007 NY4112
NYMO04.1-MCU-ETHER-NY4114 R911173598 NY4114
NYMO04.1-2PW-NNNN-NY4120 R911318961 NY4120
NYMO04.1-2PW-LMSN-NY4120/10 R911320447 NY4120/10
NYMO04.1-5PW-NNNN-NY4125 R911172221 NY4125
NYMO04.1-2LD-NNNN-NY4130 R911318962 NY4130
NYMO04.1-1HV-NNNN-NY4140 R911318963 NY4140
NYMO04.1-SE3-MAST-NY4150 R911325072 NY4150
NYMO04.1-SE3-MAST-NY4150/10 R911172782 NY4150/10
Tab. 1-2: Component name - order number and short name overview of
NYCe 4000 system modules
1.3.4 NYCe 4000 accessories
Component name Order number Short name
NYMO04.1-ESC-NNNN-NY4199 R911320450 NY4199
NYAO04.1-COVRPL-NO-USED-NY4900 R911318964 NY4900
NYAO04.1-STRAIN-RELIEF-5PCS-4110-NY4901 R911322873 NY4901
NYAOQ4.1-STRAIN-RELIEF-41XX-NY4901/10 R911172941 NY4901/10
NYAO04.1-SHIELD-SUP-MOT-5PCS-NY4910 R911172999 NY4910
NYAOQ04.1-1394B-INT-MOD1-NY4915/10 R911328808 NY4915/10
NYAO04.1-1394B-INT-CAT-NY4916/10 R911325070 NY4916/10
NYAO04.1-1394B-INT-PCIE-NY4917 R911345705 NY4917
HAWA MCS KONVERTER FWB-UTPS400 R911329980 -
NYAOQ04.1-CONSET-SYSPW-NY4920/10 R911325078 NY4920/10
NYAO04.1-CAP-100V-NY4921 R911325079 NY4921
NYAOQ4.1-CAP-200V-NY4921/10 R911325082 NY4921/10
NYAO04.1-FAN-1DRV-NY4922/00 R911328062 NY4922/00
NYAOQ4.1-FAN-2DRV-NY4922/10 R911325083 NY4922/10
NYAO04.1-FAN-3DRV-NY4922/20 R911172220 NY4922/20
NYAO04.1-FAN-4DRV-NY4922/30 R911328063 NY4922/30
NYAOQ4.1-FAN-5DRV-NY4922/50 R911325084 NY4922/50
NYAO04.1-1394B-CABLE-B-B-00.5M-NY4950 R911318966 NY4950
NYAO04.1-1394B-CABLE-B-B-01.0M-NY4950/10 R911318967 NY4950/10
NYAO04.1-1394B-CABLE-B-B-02.0M-NY4950/20 R911318968 NY4950/20
NYAO04.1-1394B-CABLE-B-B-04.5M-NY4950/30 R911318969 NY4950/30
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Component name Order number Short name
NYAO04.1-1394B-CABLE-ANGLED-01.2M-NY4950/40 R911334596 NY4950/40
NYAOQ4.1-CHOKES-10PCS-1394B-NY4950/99 R911322874 NY4950/99
NYAO04.1-LMS-MUX2-10Vtt-5V-NY4960/10 R911320451 NY4960/10
NYAO04.1-LMS-MUX2-10Vtt-15V-NY4960/20 R911320453 NY4960/20
NYAO04.1-LMS-COIL-UNIT-TM3S-3685075 R911343771 -
NYAOQ4.1-LMS-COIL-UNIT-TM6S-3685076 R911343770 -
NYAO04.1-LMS-COIL-UNIT-TM12S-3685078 R911343769 -
NYAO04.1-LMS-COIL-UNIT-TM18N-3685500 R911384027 -
NYAO04.1-LMS-COIL-UNIT-TM18S-3685519 R911384029 -
NYA04.1-LMS-MAGNETTM-96MM-3685225 R911343774 -
NYAO04.1-LMS-MAGNETTM-144MM-3685226 R911343775 -
NYAO04.1-LMS-MAGNETTM-384MM-3685227 R911343773 -
NYA04.1-LMS-MAGNETTMV-144MM-120C-3685419 R911343772 -
NYA04.1-LMS-MAGNETTMV-384MM-120C-3685511 R911369668 -
NYAO04.1-LMS-COIL-UNIT-TL6N-3697458 R911343602 -
NYAO04.1-LMS-COIL-UNIT-TL6S-3685032 R911343601 -
NYAOQ04.1-LMS-COIL-UNIT-TL9N-3685311 R911343558 -
NYA04.1-LMS-COIL-UNIT-TL9S-3675312 R911343559 -
NYAOQ04.1-LMS-COIL-UNIT-TL12N-3697459 R911343597 -
NYAOQ04.1-LMS-COIL-UNIT-TL12S-3685033 R911343435 -
NYAO04.1-LMS-COIL-UNIT-TL15N-3687460 R911343560 -
NYAOQ04.1-LMS-COIL-UNIT-TL15S-3685034 R911343561 -
NYAO04.1-LMS-COIL-UNIT-TL18N-3685223 R911343562 -
NYAO04.1-LMS-COIL-UNIT-TL18S-3685224 R911343603 -
NYAO04.1-LMS-COIL-UNIT-TL24N-3685014 R911343604 -
NYAO04.1-LMS-COIL-UNIT-TL24S-3685035 R911343605 -
NYA04.1-LMS-MAGNETTL-192MM-3685193 R911343580 -
NYAO04.1-LMS-MAGNETTL-288MM-3685194 R911343563 -
NYA04.1-LMS-MAGNETTLV-192MM-120C-3685457 R911343565 -
NYA04.1-LMS-MAGNETTLV-288MM-120C-3685472 R911343573 -
NYA04.1-LMS-MAGNETTLV-192MM-150C-3685473 R911343576 -
NYAO04.1-LMS-MAGNETTLV-288MM-150C-3685420 R911343579 -
NYAOQ4.1-LMS-COIL-UNIT-TB12N-3685155 R911343767 -
NYA04.1-LMS-COIL-UNIT-TB12S-3685157 R911347637 -
NYAOQ4.1-LMS-COIL-UNIT-TB15N-3685122 R911347642 -
NYA04.1-LMS-COIL-UNIT-TB15S-3685120 R911347643 -
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Component name Order number Short name
NYAOQ4.1-LMS-COIL-UNIT-TB30N-3685123 R911347644 -
NYAO04.1-LMS-COIL-UNIT-TB30S-3685121 R911347645 -
NYA04.1-LMS-COIL-UNIT-TBW18N-3685263 R911347646 -
NYAOQ4.1-LMS-COIL-UNIT-TBW18S-3685264 R911347647 -
NYAO04.1-LMS-COIL-UNIT-TBW30N-3685242 R911347648 -
NYAOQ04.1-LMS-COIL-UNIT-TBW30S-3685243 R911347649 -
NYAO04.1-LMS-COIL-UNIT-TBW45N-3685244 R911347650 -
NYAO04.1-LMS-COIL-UNIT-TBW45S-3685245 R911347651 -
NYAOQ04.1-LMS-MAGNETTB-192MM-3685221 R911343765 -
NYAO04.1-LMS-MAGNETTB-288MM-3685222 R911343763 -
NYAO04.1-LMS-MAGNETTBV-192MM-120C-3685474 R911343764 -
NYAO04.1-LMS-MAGNETTBV-288MM-120C-3685475 R911343768 -
NYAO04.1-LMS-HALLSENSOR-24-180-NY4980/00 R911173569 NY4980/00
NYAOQ04.1-LMS-HALLSENSOR-24-90-NY4980/10 R911173570 NY4980/10
NYAOQ04.1-LMS-MRSENSOR-180-NY4981/00 R911174592 NY4981/00
NYAO04.1-LMS-MAGNETSCALE-5-XXXX-NY4985 R91117yyyy NY4985
NYAO04.1-SHARED-CABLE-M-M-01.0M-NY4951/70 R911174516 NY4951/70
NYAO04.1-SENSORCABLE-M-F-00.6M-NY4951/00 R911174517 NY4951/00
NYAOQ04.1-SENSORCABLE-M-F-01.5M-NY4951/10 R911174518 NY4951/10
NYAOQ04.1-SENSORCABLE-M-F-03.0M-NY4951/20 R911174519 NY4951/20
NYAO04.1-SENSORCABLE-M-F-05.0M-NY4951/30 R911174520 NY4951/30
NYAOQ04.1-SENSORCABLE-M-F-09.0M-NY4951/40 R911174521 NY4951/40

Tab. 1-3:

Component name - order number and short name overview of

NYCe 4000 accessories
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2 Safety Instructions for Electric Drives and Controls

2.1 Definitions of Terms

Application Documentation

Component

Control System

Device

Drive System

Electrical Equipment

Installation

Machine

Manufacturer

Product

Project Planning Manual

Qualified Persons

The entire documentation used to inform the user of the product about the
use and safety-relevant features for configuring, integrating, installing,
mounting, commissioning, operating, maintaining, repairing and
decommissioning the product. The following terms are also used for this kind
of documentation: User Guide, Operation Manual, Commissioning Manual,
Instruction Manual, Project Planning Manual, Application Manual, etc.

Combination of elements with a specified function, which are part of a piece
of equipment, device or system. Components of a drive and control system
are, for example, supply units, drive controllers, mains choke, mains filter,
motors, cables, etc.

Several interconnected control components placed on the market as a single
functional unit.

Finished product with a defined function, intended for users and placed on
the market as an individual piece of merchandise.

A group of components consisting of electric motor(s), motor encoder(s) and
cable(s), supply units and drive controllers, as well as possible auxiliary and
additional components, such as mains filter, mains choke, etc.

Objects used to generate, convert, transmit, distribute or apply electrical
energy, such as machines, transformers, switching devices, cables, lines,
power-consuming devices, circuit board assemblies, plug-in units, control
cabinets, etc.

Several devices or systems interconnected for a defined purpose and on a
defined site which, however, are not intended to be placed on the market as
a single functional unit.

Entirety of interconnected parts or units at least one of which is movable.
Thus, a machine consists of the appropriate machine drive elements, as well
as control and power circuits, which have been assembled for a specific
application. A machine is, for example, intended for processing, treatment,
movement or packaging of a material. The term "machine™ also covers a
combination of machines which are arranged and controlled in such a way
that they function as a unified whole.

Individual or legal entity bearing responsibility for the design and manufacture
of a product which is placed on the market in the individual's or legal entity's
name. The manufacturer can use finished products, finished parts or finished
elements, or contract out work to subcontractors. However, the manufacturer
must always have overall control and possess the required authority to take
responsibility for the product.

Produced device, component, part, system, software, firmware, among other
things.

Part of the application documentation used to support the dimensioning and
planning of systems, machines or installations.

In terms of this application documentation, qualified persons are those
persons who are familiar with the installation, mounting, commissioning and
operation of the components of the drive and control system, as well as with
the hazards this implies, and who possess the qualifications their work
requires. To comply with these qualifications, it is necessary, among other
things,
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° to be trained, instructed or authorized to switch electric circuits and
devices safely on and off, to ground them and to mark them,

® to be trained or instructed to maintain and use adequate safety
equipment,

. to attend a course of instruction in first aid.

User A person installing, commissioning or using a product which has been placed
on the market.

2.2 Explanation of Signal Words and the Safety Alert Symbol

The Safety Instructions in the available application documentation contain
specific signal words (DANGER, WARNING, CAUTION or NOTICE) and,
where required, a safety alert symbol (in accordance with
ANSI Z535.6-2006).

Safety alert symbol Consequences and
/ ¥ Signal word / source of danger

A CAUTION Burns and chemical burns due to wrong

battery treatment!
Do not open the batteries and do not heat them over 80 °C.
Avoiding danger
Fig. 2-1: Example of a Safely Instruction

The signal word is meant to draw the reader's attention to the safety
instruction and identifies the hazard severity.

The safety alert symbol (a triangle with an exclamation point), which
precedes the signal words DANGER, WARNING and CAUTION, is used to
alert the reader to personal injury hazards.

A DANGER

In case of non-compliance with this safety instruction, death or serious injury
will occur.

A WARNING

In case of non-compliance with this safety instruction, death or serious injury
can occur.
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A CAUTION

In case of non-compliance with this safety instruction, minor or moderate
injury can occur.

NOTICE

In case of non-compliance with this safety instruction, property damage can
occur.

2.3 General Information
2.3.1 Using the Safety Instructions and Passing Them on to Others

Do not attempt to install and operate the electric components of the drive and
control system without first reading all documentation provided with the
product. Read and understand these safety instructions and all user
documentation prior to working with these components. If you do not have
the user documentation for the components, contact your responsible Bosch
Rexroth sales partner. Ask for these documents to be sent immediately to the
person or persons responsible for the safe operation of the components.

If the component is resold, rented and/or passed on to others in any other
form, these safety instructions must be delivered with the component in the
official language of the user’s country.

A WARNING Improper use of these components, failure to

follow the safety instructions in this document
or tampering with the product, including
disabling of safety devices, can result in
property damage, injury, electric shock or
even death.

Observe the safety instructions!

23.2 Requirements for Safe Use

Read the following instructions before initial commissioning of the electric
components of the drive and control system in order to eliminate the risk of
injury and/or property damage. You must follow these safety instructions.

®  Bosch Rexroth is not liable for damages resulting from failure to observe
the safety instructions.

o Read the operating, maintenance and safety instructions in your
language before commissioning. If you find that you cannot completely
understand the application documentation in the available language,
please ask your supplier to clarify.

®  Proper and correct transport, storage, mounting and installation, as well
as care in operation and maintenance, are prerequisites for optimal and
safe operation of the component.

®  Only qualified persons may work with components of the drive and
control system or within its proximity.
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®  Only use accessories and spare parts approved by Bosch Rexroth.

®  Follow the safety regulations and requirements of the country in which
the electric components of the drive and control system are operated.

®  Only use the components of the drive and control system in the manner
that is defined as appropriate. See chapter 3.1 "Appropriate Use" on
page 25.

e The ambient and operating conditions given in the application
documentation at hand must be observed.

®  The equipment is designed for installation in industrial machinery.

e  Safety-relevant applications are only allowed if clearly and explicitly
specified in the application documentation "Integrated Safety
Technology". If this is not the case, they are excluded. Safety-relevant
are all such applications which can cause danger to persons and
property damage.

For example, the following areas of use are not permitted: construction
cranes, elevators used for people or freight, devices and vehicles to
transport people, medical applications, refinery plants, transport of
hazardous goods, nuclear applications, applications sensitive to high
frequency, mining, food processing, control of protection equipment
(also in a machine).

®  The information given in the application documentation with regard to
the use of the delivered components contains only examples of
applications and suggestions.

The machine and installation manufacturer must

— make sure that the delivered components are suited for his
individual application and check the information given in this
application documentation with regard to the use of the
components,

- make sure that his individual application complies with the
applicable safety regulations and standards and carry out the
required measures, modifications and complements.

®  Commissioning of the delivered components is only allowed once it is
sure that the machine or installation in which the components are
installed complies with the national regulations, safety specifications and
standards of the application.

®  QOperation is only allowed if the national EMC regulations for the
application are met.

®  The instructions for installation in accordance with EMC requirements
can be found in the section on EMC in the documentation.

The machine or installation manufacturer is responsible for compliance
with the limit values as prescribed in the national regulations.

® The technical data, connection and installation conditions of the
components are specified in the respective application documentations
and must be followed at all times.

National regulations which the user must take into account
®  European countries: According to European EN standards
e  United States of America (USA):

—  National Electrical Code (NEC)

— National Electrical Manufacturers Association (NEMA), as well as
local engineering regulations
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— Regulations of the National Fire Protection Association (NFPA)
e  Other countries:

— International Organization for Standardization (ISO)

— International Electrotechnical Commission (IEC)

2.3.3 Hazards by Improper Use

e High electrical voltage and high working current! Danger to life or
serious injury by electric shock!

e  High electrical voltage by incorrect connection! Danger to life or injury by
electric shock!

e Dangerous movements! Danger to life, serious injury or property
damage by unintended motor movements!

e Health hazard for persons with heart pacemakers, metal implants and
hearing aids in proximity to electric drive systems!

® Risk of burns by hot housing surfaces!
e  Risk of injury by improper handling! Injury by crushing, shearing, cutting,

hitting!
2.4 Instructions with Regard to Specific Dangers
241 Protection against Contact with Electrical Parts and Housings
= This section concerns components of the drive and control

system with voltages of more than 50 volts.

Contact with parts conducting voltages above 50 volts can cause personal
danger and electric shock. When operating components of the drive and
control system, it is unavoidable that some parts of these components
conduct dangerous voltage.
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A WARNING High electrical voltage! Danger to life, risk of

injury by electric shock or serious injury!

®  Only qualified persons are allowed to operate, maintain and/or repair the
electric components of the drive and control system.

o Follow the general installation and safety regulations when working on
power installations.

e  Before switching on, the equipment grounding conductor must have
been permanently connected to all electric components in accordance
with the connection diagram.

®  Even for brief measurements or tests, operation is only allowed if the
equipment grounding conductor has been permanently connected to the
points of the components provided for this purpose.

e Before accessing electrical parts with voltage potentials higher than
50 V, you must disconnect electric components from the mains or from
the power supply unit. Secure the electric component from
reconnection.

e With electric components, observe the following aspects:

Always wait 30 minutes after switching off power to allow live capacitors
to discharge before accessing an electric component. Measure the
electrical voltage of live parts before beginning to work to make sure
that the equipment is safe to touch.

e  |nstall the covers and guards provided for this purpose before switching
on.

o Never touch electrical connection points of the components while power
is turned on.

e Do not remove or plug in connectors when the component has been
powered.

® As a basic principle, residual-current-operated circuit-breakers cannot
be used for electric drives to prevent direct contact.

®  Secure built-in devices from penetrating foreign objects and water, as
well as from direct contact, by providing an external housing, for
example a control cabinet.

®  The System Housing may only be used as build-in equipment for indoor
use only, which means that the end-user must provide a suitable fire
and electrical safe enclosure.

e The System Housing has no certified functional safety on board. This
means that all precautions for a safe operation must be ensured by
external components.

® The System Housing may only be used in combination with external
approved power supplies. The supply voltages 24V System, DP
NY4130, 24V Dig, and 24V Fdig for the system must be separated at
least by reinforced insulation from all hazardous voltages according to
the standard EN61010-1 third edition.

To be observed with electrical drive and filter components:
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A WARNING High housing voltage and high leakage

current! Danger to life, risk of injury by
electric shock!

e  Before switching on and before commissioning, ground or connect the
components of the drive and control system to the equipment grounding
conductor at the grounding points.

®  Connect the equipment grounding conductor of the components of the
drive and control system permanently to the main power supply at all
times. The leakage current is greater than 3.5 mA.

e  Establish an equipment grounding connection with a copper wire of a
cross section of at least 10 mm? (AWG 8) or additionally run a second
equipment grounding conductor of the same cross section as the
original equipment grounding conductor.

Safety Extra-Low Voltage as Protection Against Electric Shock

Safety extra-low voltage (SELV) is used to allow connecting devices with
basic insulation to extra-low voltage circuits.

All connections and terminals with voltages between 5 and 50 volts at the
components of the Bosch Rexroth drive and control system are SELV
systems. It is allowed to connect devices equipped with basic insulation (such
as programming devices, PCs, notebooks, display units) to these
connections.

A WARNING Danger to life, risk of injury by electric shock!

High electrical voltage by incorrect
connection!

If extra-low voltage circuits of devices containing voltages and circuits of
more than 50 volts (for example, the mains connection) are connected to
Bosch Rexroth products, the connected extra-low voltage circuits must
comply with the requirements for SELV ("Safety Extra-Low Voltage").

e Only connect equipment, electrical components and cables of the
protective low voltage type to all terminals and clamps with voltages of 0
to 50 Volts.

® Only electrical circuits may be connected which have double or
reinforced isolation against high voltage circuits. Double or reinforced
isolation is achieved, for example, with an isolating transformer or when
battery-operated.

Protection against Dangerous Movements

Dangerous movements can be caused by faulty control of connected motors.
Some common examples are:

° Improper or wrong wiring or cable connection

®  Operator errors

e  Wrong input of parameters before commissioning

e  Malfunction of sensors, encoders and monitoring devices
e  Defective components
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o Software or firmware errors

These errors can occur immediately after equipment is switched on or even
after an unspecified time of trouble-free operation.

The monitoring functions in the components of the drive and control system
will normally be sufficient to avoid malfunction in the connected drives.
Regarding personal safety, especially the danger of injury and/or property
damage, this alone cannot be relied upon to ensure complete safety. Until the
integrated monitoring functions become effective, it must be assumed in any
case that faulty drive movements will occur. The extent of faulty drive
movements depends upon the type of control and the state of operation.
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A WARNING Dangerous movements! Danger to life, risk of

injury, serious injury or property damage!

e Arisk assessment must be prepared for the installation or machine, with
its specific conditions, in which the components of the drive and control
system are installed. As a result of the risk assessment, the user must
provide for monitoring functions and higher-level measures on the
installation side for personal safety. The safety regulations applicable to
the installation or machine must be taken into consideration. Unintended
machine movements or other malfunctions are possible if safety devices
are disabled, bypassed or not activated.

To avoid accidents, injury and/or property damage:

e Keep free and clear of the machine’s range of motion and moving
machine parts. Prevent personnel from accidentally entering the
machine’s range of motion by using, for example:

-  Safety fences
—  Safety guards
—  Protective coverings
—  Light barriers

®  Make sure the safety fences and protective coverings are strong enough
to resist maximum possible kinetic energy.

®  Mount emergency stop switches in the immediate reach of the operator.
Before commissioning, verify that the emergency stop equipment works.
Do not operate the machine if the emergency stop switch is not working.

®  Prevent unintended start-up. Isolate the drive power connection by
means of an emergency stop circuit or use a safe starting lockout.

e Make sure that the drives are brought to a safe standstill before
accessing or entering the danger zone.

e  Additionally secure vertical axes against falling or dropping after
switching off the motor power by, for example,

— mechanically securing the vertical axes,
— adding an external braking/arrester/clamping mechanism or
— ensuring sufficient equilibration of the vertical axes.

e The standard equipment motor holding brake or an external holding
brake controlled by the drive controller is not sufficient to guarantee
personal safety!

o Disconnect electrical power to the components of the drive and control
system using the master switch and secure them from reconnection for:

—  Maintenance and repair work
—  Cleaning of equipment
—  Long periods of discontinued equipment use

® Prevent the operation of high-frequency, remote control and radio
equipment near electric/electronic components of the drive and control
system and their supply leads. If the use of these devices cannot be
avoided, check the machine or installation, before initial commissioning
of the drive and control system, for possible malfunctions when
operating such high-frequency, remote control and radio equipment in
its possible positions of normal use. It might possibly be necessary to
perform a special electromagnetic compatibility (EMC) test.
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244 Protection against Magnetic and Electromagnetic Fields during Oper-
ation and Mounting
Magnetic and electromagnetic fields generated by current-carrying

conductors or permanent magnets of electric motors represent a serious
danger to persons with heart pacemakers, metal implants and hearing aids.

A WARNING Health hazard for persons with heart

pacemakers, metal implants and hearing aids
in proximity to electric components!

o Persons with heart pacemakers and metal implants are not allowed to
enter the following areas:

— Areas in which components of the drive and control systems are
mounted, commissioned and operated.

—  Areas in which parts of motors with permanent magnets are stored,
repaired or mounted.

e If it is necessary for somebody with a heart pacemaker to enter such an
area, a doctor must be consulted prior to doing so. The noise immunity
of implanted heart pacemakers differs greatly so that no general rules
can be given.

e  Those with metal implants or metal pieces, as well as with hearing aids,
must consult a doctor before they enter the areas described above.

245 Protection against Contact with Hot Parts

A CAUTION Hot surfaces of components of the drive and

control system. Risk of burns!

® Do not touch hot surfaces of, for example, braking resistors, heat sinks,
supply units and drive controllers, motors, windings and laminated
cores!

®  According to the operating conditions, temperatures of the surfaces can
be higher than 60 °C (140 °F) during or after operation.

e  Before touching motors after having switched them off, let them cool
down for a sufficiently long time. Cooling down can require up to 140
minutes! The time required for cooling down is approximately five times
the thermal time constant specified in the technical data.

e  After switching chokes, supply units and drive controllers off, wait 15
minutes to allow them to cool down before touching them.

e  Wear safety gloves or do not work at hot surfaces.

o For certain applications and according to the respective safety
regulations, the manufacturer of the machine or installation has to take
measures to avoid injuries caused by burns in the end application.
These measures can be, for example: Warnings at the machine or
installation, guards (shieldings or barriers) or safety instructions in the
application documentation.




DOK-NY4000-HW***SYSTEM-PR10-EN-E Bosch Rexroth AG 23/231
NYCe 4000 Multi-axis motion control system Hardware System Manual

Safety Instructions for Electric Drives and Controls

246 Protection during Handling and Mounting

A CAUTION Risk of injury by improper handling! Injury by

crushing, shearing, cutting, hitting, and
mechanical shock!

e  Observe the relevant statutory regulations of accident prevention.
e  Use suitable equipment for mounting and transport.

®  Avoid jamming and crushing by appropriate measures.

e  Always use suitable tools. Use special tools if specified.

e  Use lifting equipment and tools in the correct manner.

e Use suitable protective equipment (hard hat, safety goggles, safety
shoes, safety gloves, for example).

® Do not stand under hanging loads.

¢ Immediately clean up any spilled liquids from the floor due to the risk of
slipping.
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3 Important Directions for Use

3.1 Appropriate Use

Introduction

Rexroth products represent state-of-the-art developments and manufacturing.
They are tested prior to delivery to ensure operating safety and reliability.

A WARNING Personal injury and property damage caused

by incorrect use of the products!

The products have been designed for use in the industrial environment and
may only be used in the appropriate way. If they are not used in the
appropriate way, situations resulting in property damage and personal injury
can occur.

= Rexroth, as manufacturer, is not liable for any damages resulting
from inappropriate use. In such cases, the guarantee and the
right to payment of damages resulting from inappropriate use are
forfeited. The user alone carries all responsibility of the risks.

Before using Rexroth products, make sure that all the pre-requisites for an
appropriate use of the products are satisfied:

®  Personnel that in any way, shape or form uses our products must first
read and understand the relevant safety instructions and be familiar with
appropriate use.

e |f the product takes the form of hardware, then they must remain in their
original state, in other words, no structural changes are permitted. It is
not permitted to decompile software products or alter source codes.

® Do not install damaged or faulty products or use them in operation.

e Make sure that the products have been installed in the manner
described in the relevant documentation.

3.2 Areas of use and Application
NYCe 4000 modules made by Rexroth are designed to control electrical
motors and monitor their operation.

Control and monitoring of the motors may require additional sensors and
actuators.
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= The NYCe 4000 modules may only be used with the accessories
and parts specified in this documentation. If a component has not
been specifically named, then it may neither be installed nor
connected.

Operation is only permitted in the specified configurations and
combinations of components using the software and firmware as
specified in the relevant function descriptions.

Every NYCe 4000 module must be programmed before starting it
up, making it possible for the motor to execute the specific
functions of an application. The NYCe 4000 modules are
designed for use in single or multiple-axis drive and control
applications.

To ensure an application-specific use, the NYCe 4000 modules are available
with differing drive power and different interfaces.

Typical application of NYCe 4000 modules is in machines requiring high-
precision motion control.

The NYCe 4000 modules may only be operated under the assembly,
installation and ambient conditions as described in this documentation
(temperature, system of protection, humidity, EMC requirements, etc.) and in
the position specified.

3.3 Inappropriate Use

Using the NYCe 4000 modules outside of the above-referenced areas of
application or under operating conditions other than described in the
documentation, technical data and specifications is defined as "inappropriate

use".
NYCe 4000 modules may not be used

e if they are subject to operating conditions that do not meet the specified
ambient conditions. This includes, for example, operation under water,
in case of extreme temperature fluctuations or extremely high maximum
temperatures,

or
e if Rexroth has not specifically released them for that intended purpose.

IS Make sure you carefully follow the specifications outlined in
chapter 2.3 "General Information" on page 15.

3.4 Acceptance tests and approvals

34.1 Introduction

Declarations of conformity confirm that the components comply with valid EN
standards and EC directives. If required, our sales representative can provide
you with the declarations of conformity for our components.

3.4.2 Low voltage directive

These components correspond to the following standard.
e EN61010-1:2010 (IEC61010-1:2010)
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3.4.3

3.4.4

EMC directive

CE

Important Directions for Use

(Safety requirements for electrical equipment for measurement, control
and laboratory use - Part 1: General requirements)

- NYMO04.1-2PW-NNNN-NY4120
-  NYMO04.1-2PW-LMSN-NY4120/10
- NYMO04.1-1HV-NNNN-NY4140

These components correspond to the following standard
e EN61000-6-2:2005 (IEC61000-6-2:2005)

(Electromagnetic compatibility (EMC) - Part 6-2: Generic standards -
Immunity for industrial environments)

e ENG61000-6-4:2007 + A1:2011 (IEC61000-6-4:2006 + A1:2010)

(Electromagnetic compatibility (EMC) - Part 6-4: Generic standards -
Emission standard for industrial environments)

-  NYMO04.1-MCU-NNNN-NY4110

- NYMO04.1-MCU-ETHER-NY4112
- NYMO04.1-MCU-ETHER-NY4114
- NYMO04.1-2PW-NNNN-NY4120

- NYMO04.1-2PW-LMSN-NY4120/10
—  NYMO04.1-5PW-NNNN-NY4125

—  NYMO04.1-2LD-NNNN-NY4130

- NYMO04,1-1HV-NNNN-NY4140

- NYMO04.1-SE3-MAST-NY4150/10

Fig. 3-1: CE conformity

The above mentioned components comply with the requirements and the
target of the following EU directive and with the following harmonized
European standards.

e |ow Voltage Directive 2006/95/EG (valid until 19 April 2016)
e Low Voltage Directive 2014/35/EU (valid from 20 April 2016)
e  EMC Directive 2014/30/EU

These components are built-in units which, owing to their installation
characteristics, are not able to comply with the regulations for complete
apparatus, machines or installations from the outset. For this reason, they
may only be used for built-in purposes. The components may only be
assessed with regard to their electrical and mechanical safety as well as to
environmental effects (foreign bodies, moisture) after they have been
installed in the product intended for the final user. After the component has
been installed, its EMC properties may change. Hence the product intended
for the final user (complete apparatus, machines or installations) should be
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inspected with regard to its EMC properties by the manufacturer of the
product intended for the final user.

The above mentioned components, except the NYMO04.1-5PW-NNNN-
NY4125, are UL recognized (Underwriters Laboraties Inc. ®). You can find
the evidence of certification on the internet address http://www.ul.com under
"Certifications" by entering the file number of the "Company Name "
Rexroth".

C“ US

Fig. 3-2: UL recognized
The above mentioned modules are certified according to:
e UL61010-1:2012

UL file no. E353498

However, there can exist combinations with modules or accessories with
limited or missing certification. Therefore, verify the registration according to
the UL marking on the device.

= Loss of UL conformity due to changes to the component.

The UL marking is only valid for the component in its delivery
status. After any modification by the customer to the component
the UL compliance is to be verified.

= Loss of UL conformity due to assembly with not UL compliant
components.

The UL marking is only valid for an assembly if all components
used in the assembly are UL compliant.

Fig. 3-3: China RoHS 2 marking

The above mentioned components, comply with the requirements of the
Administrative Measures for the Restriction of the Use of Hazardous
Substances in Electrical and Electronic Products, known as China RoHS 2.



DOK-NY4000-HW***SYSTEM-PR10-EN-E Bosch Rexroth AG 29/231
NYCe 4000 Multi-axis motion control system Hardware System Manual

System Overview

4 System Overview

4.1 Hardware Architecture

The NYCe 4000 system is intended for the high-end motion control market.
The hardware of the NYCe 4000 system consists of:

®  anode, containing slide-in modules that perform the functions needed in
the system

e an industrial PC that controls the functions present within the motion
node, using a IEEE 1394b or IEEE 802.3 electrical connection

w=. . Industrial PC
——

i
o ﬂ:

NYCe 4000 Product Family

Fig. 4-1. NYCe 4000 Motion system

The motion node is a multiple axis controller with servo amplifiers included. It
is a modular and flexible concept for 1 to 10 axes. For different axes, there
are many variations for the interface electronics to the physical world,
regarding

° power requirements of the servo motors,
e types of motors,

e types of position sensor interfaces,

e  and amount of axis related 1/0.

A motion node has one central processor module (motion control unit or
MCU) with an IEEE 1394b or IEEE 802.3 interface, and executes the general
node software. The axis drive modules are connected to this MCU. The drive
modules contain all axis I/O and servo amplifier(s), see chapter 4.2 "Motion
Node Modules" on page 30.

The modules are mounted in a system housing with a backplane that
arranges the connections to system power, servo power, motors, encoders
and /O, see chapter 4.3 "System housing with backplane" on page 32.
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The main features of the NYCe 4000 motion node hardware are the
following.

° Use of IEEE 1394b or IEEE 802.3 for communication with the industrial
PC and between the nodes.

o User-developed application support.

®  Drive technology fully integrated in drive modules for stepper motor, DC
motor and brushless motor support up to 150 Volts / 20 Ampere peak.

e  Digital /O and analog /O integrated in the drive modules.

®  Position sensor connectivity (for example incremental quadrature
encoders, SinCos, etc.)

° Maximum 10 axes per node.

4.2 Motion Node Modules

Fig. 4-2: NYCe 4000 motion modules

A NYCe 4000 system contains one motion control unit and one or more drive
modules.

Motion control unit (MCU)

The NY4110 MCU uses IEEE 1394b to communicate with the host PC and
other nodes. The NY4112 and NY4114 MCU use IEEE 802.3 to
communicate with the host PC and other nodes. The MCU communicates via
the system backplane with the drive modules. The MCU also generates all
power supply voltages required by the logic of the drive modules in the node.
One MCU is required for every NYCe 4000 motion node. The NY4110 MCU
module is described in detail in chapter 5 "NY4110: MCU Module" on page
35. The NY4112 MCU module is described in detail in chapter 6 "NY4112:
Ethernet MCU Module" on page 43. The NY4114 MCU module is described
in detail in chapter 7 "NY4114: Ethernet MCU Module" on page 51.

Drive modules

A drive module contains the technology for driving different types of motors
and provides analog and digital 1/0. The following types of drive modules are
available for the NYCe 4000 system:

®  NY4120, which can drive two axes of the following motor types:
—  brushless DC
—  brushless AC
—  brushed DC
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—  stepper

The NY4120 is described in chapter 8 "NY4120 and NY4120/10: PWM
Drive Module" on page 63.

NY4125, which can drive five axes of the following motor types:
—  brushless AC
—  brushed DC

The NY4125 is described in chapter 9 "NY4125: 5-axis low power PWM
Drive Module" on page 87.

NY4130, which can drive two brushed DC motors.

The NY4130 is described in chapter 10 "NY4130: DC Drive Module" on
page 105.

NY4140, which can drive one axis of the following motor types:
—  brushless DC

—  brushless AC

—  brushed DC

The NY4140 is described in chapter 11 "NY4140: High Voltage
Drive Module" on page 127.

NY4150, module with a Drivelink connection based on the SERCOS I
standard hardware to connect IndraDrive amplifiers of Bosch Rexroth.

The NY4150 is described in chapter 12 "NY4150 and NY4150/10:
SERCOS Il Master Module" on page 151.

fig. 4-3 "Basic structure (example) of NYCe 4000 motion node" on page 31
gives an overview of the NYCe 4000 node structure, with the MCU and some
of the drive modules.

[ Housing

IEEE1394b network (NY4110)
IEEE802.3 network (NY4112, NY4114)

MCU
(NY4110, NY4112, NY4114)

2 axis 5 axis 2 axis 1 axis
drive module drive module drive module drive module
(NY4120) (NY4125) (NY4130) (NY4140)

L

I S | — S S

00000 D

Fig. 4-3: Basic structure (example) of NYCe 4000 motion node
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4.3 System housing with backplane

The NYCe 4000 motion node has a slot principle. The MCU and drive
modules are placed next to each other in the mechanical system housing,
resulting in a specific type and placement of the corresponding connectors.
The number of slots is customer’s application specific. The first (left) slot is
always for the MCU, the following slot or slots are for the drive module(s).

The MCU and drive modules are connected to the system backplane which
contains the module slots and connectors.

Several types of standard system housings (with corresponding backplanes)
are available, see "NYCe 4000 Standard Housings & Accessories" for more
information.

o NY4013: 1 drive slot system housing

e  NY4023: 2 drive slots system housing

e  NY4033: 3 drive slots system housing

®  NY4043: 4 drive slots system housing

e  NY4053: 5 drive slots system housing

®  NY4063: 3 drive slots system housing, specific for NY4125
e  NY4074: LMS 2 drive slots system housing

®  NY4079: LMS 1 drive slot system housing for IndraDrive

A NYCe 4000 backplane consists of a system backplane and an 1/O
backplane.

System backplane

The system backplane is an interconnection between the MCU and the drive
modules. It is used for internal node communication between the modules
and the distribution of the necessary supply voltages, generated on the MCU,
to all the drive modules. On this backplane the interconnection is made
between the following parts.

®  The motion control MCU module (NY4110, NY4112, NY4114)

® The drive module (NY4120, NY4120/10, NY4125, NY4130, NY4140,
NY4150, NY4150/10)

e 24V system power supply
®  Service inputs

1/0 backplane

The 1/0 backplane is a connection panel between drive modules, and motor
and /O connectors. It is used for interconnecting the field I/O from the
customer specific connectors with the drive connectors and for distributing
the drive power supply. The position of the customer specific connectors for a
drive, are mostly below the corresponding drive module. On this backplane
the interconnection is made between the following parts.

® The drive module (NY4120, NY4120/10, NY4125, NY4130, NY4140,
NY4150, NY4150/10)

e  Customer specific connections
® 24V 1/O power supply (part of customer specific connections)
e  Drive power supply (part of customer specific connections)
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fig. 4-4 "Backplanes in the node structure" on page 33 shows the place of
the backplanes in the NYCe 4000 node structure.

IEEE1394b network (NY4110)
IEEE802.3 network (NY4112, NY4114)

————————————————— - —————
|

Housing

MCU
(NY4110, NY4112, NY4114)

System backplane

2 axis 5 axis 2 axis 1 axis
drive module drive module drive module drive module
(NY4120) (NY4125) (NY4130) (NY4140)

Fig. 4-4:

Backplanes in the node structure
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5 NY4110: MCU Module

5.1 Overview

The NY4110 is the motion control unit (MCU) in a NYCe 4000 motion node.
The MCU can control up to 10 axes and support a maximum of 5 drive
modules. The MCU connects the motion node to a network with an
IEEE 1394b interface. Additionally it supports two central inputs for entering
service mode and axes stop within the node. Part number is R911318960,
ordering code is NYM04.1-MCU-NNNN-NY4110.

Fig. 5-1: MCU module NY4110

NY4110 main features:
e  3x IEEE 1394b interface connectors (IEEE 1394b cable length < 4.5 m)

—  The IEEE 1394b connections provide galvanic insulation between
nodes and the network.

—  The MCU does not supply power to the IEEE 1394b connections,
nor does it consume power from the IEEE 1394b connections. The
MCU has no provision to enable power supply to the IEEE 1394b
connections. If power from an external source is supplied to a
IEEE 1394b connector, this power is not passed on to the other
IEEE 1394b connectors.

® |nterconnect up to 5 drive modules

e  Control lines (service mode and axes stop)

®  Program and debug features

e |Insulated power supply for on-board logic and drive modules logic

= Only NYCe 4000 Software Releases before 50VRS are
supported.
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5.2 Module identification

An identification label is attached on the NY4110 module.

PY P

-NYMO04.1- CAl
.., 12W18—(3)
ROLL (3

E 318960
SN: 7260
205123456

Fig. 5-2: Identification label of the NY4110

Identification number

Field explanation

1

Type code

Version level and status

Date of manufacture (yyWww)

Material number

Serial number

2
3
4
5
6

2D bar code

Tab. 5-1: Explanation of the fields of the NY4110 identification label
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5.3 Module dimensions
148.5
138 21.8
— ol
‘@M 99

128.4

Gl

Fig. 5-3: NY4110 module dimensions

_

Module type code Width Height Depth Weight
NYMO04.1-MCU-NNNN-NY4110 21.8mm |128.4 mm |148.5 mm |350 gr

Tab. 5-2: NY4110 physical data

5.4 Field Diagnostics
The module does not contain any replaceable or wear parts. In case of
failure, the entire module must be replaced.

The NY4110 module has 2 bi-color module status indicator LEDs on the front
panel labeled "MCU" at the left side and "NET" at the right side.

(] "MCU" — Module status indicator
° "NET" — IEEE 1394b network status indicator

The indications of the status indicator LEDs are described in tab. 5-3 ""MCU"
status LED indications" on page 37 and tab. 5-4 "'NET" status LED
indications" on page 38.

LED indication (visible color) Description
Green flashing POST (Power On Self Test) in progress.
Green continuously Result of POST is OK.

Node initialization successfully completed.
Orange continuously Initializing node.
Red flashing Start-up failure.
Red continuously Result of POST is ERROR.

Tab. 5-3: "MCU" status LED indications
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LED indication (visible color) Description
Green continuously Normal operation.
Red continuously Network initialization failed.

Network communication error.

Power off/on needed.

Orange continuously Firmware initialization. Approximately 0.5 s
depends on the node configuration (drives, axes,
1/0).
Normal operation after a network error.

Green flashing Normal operation and node selected in

approximately 1 Hz (duty cycle NYCeConfigurator.

50%)

Green continuously, Normal operation.

alternated with orange flashing | Network communication active.

at varying duty cycle Duty cycle of orange flashes depends on amount
of  communication. More  communication
messages indicated by higher orange intensity.

Green flashing, Normal operation and node selected in
alternated with red flashing at|NYCeConfigurator.
varying duty cycle Network communication active.

Duty cycle of red flashes depends on amount of
communication. More communication messages
indicated by higher red intensity.

Orange flashing, Network communication error and node selected

alternated with red flashing at in NYCeConfigurator.

approximately 1 Hz

Tab. 5-4: "NET" status LED indications

5.5 24V System power supply

The 24 V power supply generates all the supply voltages for the following
components.

®  MCU module installed in the system housing
®  All drive modules installed in the system housing
®  All encoders connected to the system housing

Characteristic Description
Input voltage +24 V £ 5%
Current Typical 6.5W (0.27A), power supply required for

connected drive modules and encoders not included.

Support inrush currents of 3A (6A for 10 ms), to prevent
startup problems.

Tab. 5-5: NY4110 24V System power supply
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When you determine the system power supply requirements of the 24V
power supply, you must take into account that the external power supply
must be able to deliver this power at a voltage lower than the nominal voltage
of 24V. The MCU module incorporates a converter for all other voltages
required by the logic in the node. At the moment that this converter switches
on, the external power supply must be able to supply the full power required
for the entire node, including the connected encoders. The minimum level at
which the converter switches on is 16.2V. This means that the external power
supply should be able to deliver at least 1.5 times the nominal current at 24V
required for the node. The chosen external system power supply must be
able to fulfil this current requirement, and must support inrush currents of 3A
(6A for 10 ms) to prevent startup problems.

5.6 Service Mode and Stop Axes Inputs

Characteristic

Description

Number of digital inputs

2: INP_Service_Mode, INP_Stop_Axes

Functions

Enter service mode

Stop all axes in node

High and low side switching

Possible (for both inputs)

Galvanic insulated

Yes

Switch time (Filter delay)

Typical 100 ps

Permitted input voltage =30V ..+30V
Input high level 15V ... +30V
-15V ...-30V
Input low level -5V ..+5V
Input current @ 24V Nominal 3,5 mA
Jitter on switching times Typical 20 ps

Tab. 5-6: Characteristics of the digital inputs
plseeneed Application | Node
| EpyRyn / [See Note 3]
[T power
TEN S Inp_Sernvice_Mode 3.3k 33 -
[See Note 2]
-2
BB
.
& ; \ Inp_Stop_Aves T —
S
1.1k ﬁ K
by
[See Note 1]
Inp_Common
[See Note 3] —_ il
Fig. 5-4: Service_Mode and Stop_Axes inputs

Use the following cabling instructions.
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1. ®  Shielded cable is recommended, but not mandatory. If shielded
cable is used, the shielding on the NYCe 4000 side of the cable
must be connected to Shield (housing connector).

Connect the other side to a convenient metal part or leave it open,

e  Both inputs may be associated with more than one power supply,
and/or the cable may contain more than one minus for power
supply. If this is the case and if the cable is unshielded, connect at
least one of the minus wires of each power supply to Shield
(housing connector).

2. Connect the minus of the 1/0 power supply to the housing and/or safety
earth (if this is not already the case).

3. Connect the NYCe 4000, power supply or other equipment on a metal
frame or mounting base and make sure there is a galvanic contact.

4. Both inputs can be used either as high side switching (HSS) - or as low
side switching LSS).

High side switching (HSS) Low side switching (LSS)
Application Node Application Node
+24 Volt  __~ Inp._ 0 Volt ~ Inp__
OV"""—\") Inp_Common +24 Volt Inp_Common
High side switching (HSS) Low side switching (LSS)
Application Node Application Node
+24 Volt np_
PNP
Inp_ 0 Volt
0 Volt Inp_Common +24 Volt Inp_Common
Fig. 5-5: HSS and LSS

5.7 FW1, FW2, FW3 connection information

Characteristic Description

Cable length max 4.5 m.

Type of cable IEEE 1394b
Tab. 5-7: Connection cable characteristics

See also NYCe 4000 Standard Housings & Accessories, chapter "NY4950:
IEEE 1394b Cables and Chokes".
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5.8 Installation requirements
5.8.1 Before you begin

A WARNING Damage to components may occur if power

is applied during installation or removal.

®  Make sure power supplies are switched off before installation or removal
of the system housing.

® Do not apply power until the MCU module is installed.

A WARNING Damage to components may occur due to

electrostatic discharges.

e  Comply with all ESD protective measures while working with modules
and components. Avoid electrostatic discharges.

5.8.2 Cable connections

The NY4110 uses IEEE 1394b connection cables to connect to other nodes
and the host. See chapter 14 "Network" on page 207 for more information
about the network connection. The connections to the IEEE 1394b network
are located on the front of the NY4110. Some form of network cable strain
relief is required for this connection type. The cable with a IEEE 1394b
connector needs a strain relief, because the connector does not support a
locking mechanism. The NY4901 strain relief bracket is developed for this
purpose. See the NYCe 4000 Standard Housings and Accessories manual
for detailed information about the NY4901.

Make sure that your machine design has sufficient free clearance space in
front of the NY4110 for a cable strain relief (for example the NY4901 bracket)
and the maximum allowed bending of the IEEE 1394b cable. As rule of
thumb, 100 mm should suffice.

You must use some form of strain relief for the connection cables
to the NY4110 to ensure reliable connections.
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6 NY4112: Ethernet MCU Module

6.1 Overview

The NY4112 is the motion control unit (MCU) in a NYCe 4000 motion node.
The MCU can control up to 10 axes and support a maximum of 5 drive
modules. The MCU connects the motion node to a network with an
IEEE 802.3 (Ethernet) interface. Additionally it supports two central inputs for
entering service mode and axes stop within the node. Part number is
R911173007, ordering code is NYM04.1-MCU-ETHER-NY4112.

Fig. 6-1:

MCU module NY4112

NY4112 main features:

e 2

IEEE 802.3 Ethernet interface connectors (1000BASE-T /

100BASE-TX)

Both interfaces support auto-MDIX (automatic cable cross-over
detection).

Standard IEEE 802.3 network cable, Cat-5¢ UTP (or better) for
1000BASE-T, Cat-5 UTP (or better) for 100BASE-TX. Cable length
<100 m)

The IEEE 802.3 connections provide galvanic insulation between
nodes and the network.

The MCU does not supply power to the IEEE 802.3 connections,
nor does it consume power from the IEEE 802.3 connections. The
MCU has no provision to enable power supply to the IEEE 802.3
connections. If power from an external source is supplied to a
IEEE 802.3 connector, this power is not passed on to the other
IEEE 802.3 connectors.

® |nterconnect up to 5 drive modules

e  Control lines (service mode and axes stop)

®  Program and debug features

® Insulated power supply for on-board logic and drive modules logic

IS

Only NYCe 4000 Software Releases before 50VRS are
supported.

6.2 Module identification

An identification label is attached on the NY4112 module.
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Fig. 6-2: Identification label of the NY4112
Identification number Field explanation
1 Type code
2 Version level and status
3 Date of manufacture (yyWww)
4 Material number
5 Serial number
6 2D bar code
Tab. 6-1. Explanation of the fields of the NY4112 identification label
6.3 Module dimensions
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Module type code Width Height Depth Weight

NYMO04.1-MCU-ETHER-NY4112 21.9mm |[128.4 mm |148.5 mm [400 gr

Tab. 6-2: NY4112 physical data

6.4 Field Diagnostics
The module does not contain any replaceable or wear parts. In case of
failure, the entire module must be replaced.

The NY4112 module has one bi-color module status indicator LED on the
front panel labeled "MCU".

LED indication (visible color) Description
Green flashing POST (Power On Self Test) in progress.
Green continuously Result of POST is OK.
Node initialization successfully completed.
Orange continuously Initializing node.
Red flashing Start-up failure.
Red continuously Result of POST is ERROR.
Tab. 6-3: "MCU" status LED indications

Ethernet network connections

The NY4112 module has two RJ45 ("Ethernet") headers on the front panel.
Each RJ45 header has 2 LEDs incorporated at the left side of the header.

®  The upper LED (green or orange) is the speed indicator. Factory default,
the LED is green to indicate a network speed of 100 Mbps and orange
to indicate a network speed of 1 Gbps. This behavior can change
depending on the installed NYCe 4000 firmware.

e The lower LED (yellow) is the link/activity indicator. The LED is
illuminated when the Ethernet cable is correctly connected, and flashes
to indicate that data is transported over the Ethernet connection.

The default (static) IP address of the NY4112 MCU is 192.168.41.12. The
network mask is 255.255.255.0 and no default gateway IP address is set
(0.0.0.0).

6.5 24V System power supply

The 24 V power supply generates all the supply voltages for the following
components.

e  MCU module installed in the system housing
e  All drive modules installed in the system housing
®  All encoders connected to the system housing
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Characteristic Description

Input voltage 124V £ 5%

Current Typical 10.3W (0.43A), power supply required for
connected drive modules and encoders not included.
Support inrush currents of 3A (6A for 10 ms), to prevent
startup problems.

Tab. 6-4: NY4112 24V System power supply

When you determine the system power supply requirements of the 24V
power supply, you must take into account that the external power supply
must be able to deliver this power at a voltage lower than the nominal voltage
of 24V. The MCU module incorporates a converter for all other voltages
required by the logic in the node. At the moment that this converter switches
on, the external power supply must be able to supply the full power required
for the entire node, including the connected encoders. The minimum level at
which the converter switches on is 16.2V. This means that the external power
supply should be able to deliver at least 1.5 times the nominal current at 24V
required for the node. The chosen external system power supply must be
able to fulfil this current requirement, and must support inrush currents of 3A
(6A for 10 ms) to prevent startup problems.

6.6 Service Mode and Stop Axes Inputs

Characteristic

Description

Number of digital inputs

2: INP_Service_Mode, INP_Stop_Axes

Functions

Enter service mode

Stop all axes in node

High and low side switching

Possible (for both inputs)

Galvanic insulated

Yes

Switch time (Filter delay)

Typical 100 ps

Permitted input voltage =30V ..+30V
Input high level 15V...+30V
-15V...-30V
Input low level -5V..+5V
Input current @ 24V Nominal 3,5 mA
Jitter on switching times Typical 20 ps

Tab. 6-5:

Characteristics of the digital inputs
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[See Note 4] A i
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Fig. 6-4: Service_Mode and Stop_Axes inputs

Use the following cabling instructions.

1. @ Shielded cable is recommended, but not mandatory. If shielded
cable is used, the shielding on the NYCe 4000 side of the cable
must be connected to Shield (housing connector).

Connect the other side to a convenient metal part or leave it open,

e  Both inputs may be associated with more than one power supply,
and/or the cable may contain more than one minus for power
supply. If this is the case and if the cable is unshielded, connect at
least one of the minus wires of each power supply to Shield
(housing connector).

2. Connect the minus of the 1/0O power supply to the housing and/or safety
earth (if this is not already the case).

3. Connect the NYCe 4000, power supply or other equipment on a metal
frame or mounting base and make sure there is a galvanic contact.

4. Both inputs can be used either as high side switching (HSS) - or as low
side switching LSS).

High side switching (HSS) Low side switching (LSS)

Application Node Application Node

+24 Volt ~ Inp, 0 Volt ~

Inp_

+24 Volt

Inp_Common Inp_Common
High side switching (HSS) Low side switching (LSS)
Application Node Application Node
+24 Volt np_
Inp_ 0 Volt
Inp_Common +24 Volt Inp_Common

Fig. 6-5: HSS and LSS
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6.7 ETH1, ETH2 connection information

Characteristic Description
Cable length max 100 m.
Type of cable Crossed or straight

transmission speed 100 Mbps | IEEE 802.3 Cat-5 UTP or better
(100BASE-TX)

transmission speed 1 Gbps | IEEE 802.3 Cat-5e UTP or better
(1000BASE-T)

Default IP address (IPv4) 192.168.41.12
Default subnet mask 255.255.255.0
Default gateway 0.0.0.0
Tab. 6-6: Connection cable characteristics

6.8 Installation requirements

6.8.1 Before you begin

A WARNING Damage to components may occur if power

is applied during installation or removal.

®  Make sure power supplies are switched off before installation or removal
of the system housing.

o Do not apply power until the MCU module is installed.

A WARNING Damage to components may occur due to

electrostatic discharges.

° Comply with all ESD protective measures while working with modules
and components. Avoid electrostatic discharges.

6.8.2 Cable connections

The NY4112 uses Ethernet connection cables to connect to an other node
and the host. See chapter 14 "Network" on page 207 for more information
about the network connection. The connections to the Ethernet network are
located on the front of the NY4112. Some form of network cable strain relief
is advised. You can use the NY4901/10 strain relief bracket which is
developed for the NY4112. See the NYCe 4000 Standard Housings and
Accessories manual for detailed information.

Make sure that your machine design has sufficient free clearance space in
front of the NY4112 for an optional cable strain relief (for example the
NY4901/10 bracket) and the maximum allowed bending of the Ethernet
cable. Consult the specifications of the cable manufacturer for details.

6.8.3 Environmental conditions

Free clearance is required below and above the system housing in which the
NY4112 is installed to guarantee sufficient free air flow. See the NYCe 4000
Standard Housings and Accessories manual for detailed information.
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Forced cooling is required, if the NY4112 is used in an environment
temperature of 40 °C or higher. See NYCe 4000 Standard Housings and
Accessories manual for fan units that mount on the system housing.
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7 NY4114: Ethernet MCU Module

7.1 Overview

The NY4114 is the motion control unit (MCU) in a NYCe 4000 motion node.
The NY4114 MCU supports a higher level of motion control performance and
functionality compared to the NY4110 and NY4112 MCUs. The NY4114 is an
expansion of the NYCe 4000 MCU family. The NY4114 MCU enables higher
sample performance and supports customer applications running on the
node. These customer applications are called Embedded Applications. The
NY4114 MCU can control up to 10 axes and support a maximum of 5 drive
modules. The NY4114 MCU connects the node to a NYCe 4000 network with
an |IEEE 802.3 (ethernet) interface. Additionally, it supports two central inputs
for entering service mode and axes stop within the node. Part number is
R911173598, ordering code is NYM04.1-MCU-ETHER-NY4114.

Fig. 7-1: MCU module NY4114

NY4114 main features
° 3 ethernet interface connections to build a NYCe 4000 network

—  The ethernet interfaces support 1000BASE-T and 100BASE-TX
and auto-MDIX (automatic cable cross-over detection)

— Standard ethernet network cable, Cat-5¢ UTP (or better) for
1000BASE-T, Cat-5 UTP for 100BASE-TX. Cable length < 100 m.

—  The ethernet connections provide galvanic insulation between the
node and the network.

—  The MCU does not supply power to the ethernet connections, nor
does it consume power from the ethernet connections. The MCU
has no provision to enable power supply to the ethernet
connections. If power from an external source is supplied to an
ethernet connection, this power is not passed on to the other
ethernet connections.

® |nterconnect up to 5 drive modules
e  Control lines (service mode and axes stop)
®  Program and debug features

® Linux operating system for on-board program environment for
application software (Embedded Applications)
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System software recovery restart option

1 GB flash memory for firmware, gateware, Linux OS and Embedded
Applications

1 GB SDRAM for Linux OS, Embedded Applications, RAM file system
etc.

One microUSB "On-The-Go" USB 2.0 port. Support for a memory stick
to read and write flash memory on the NY4114 module.

One microSD slot accessible when the NY4114 module is not installed
in a system housing. The microSD slot is located on the rear side of the
MCU module at the top side. The SDHC card can be used to upload
Embedded Applications, logging, machine parameters and XML
configuration files.

Insulated power supply for on-board logic, drive modules and encoders

ISy

NYCe 4000 Software Release 50VRS or higher is required.

7.2 Module identification
An identification label is attached on the NY4114 module.

~-NYM04.1- AB1

.-, 15w42——@
RO11

r 173598"@

SN: 7260

205123456

PP

Fig. 7-2: Identification label of the NY4114

Identification number Field explanation

1

Type code

Version level and status

Date of manufacture (yyWww)

Material number

Serial number

2
3
4
5
6

2D bar code

Tab. 7-1: Explanation of the fields of the NY4114 identification label
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7.3 Module dimensions
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Fig. 7-3: NY4114 module dimensions
Module type code Width Height Depth Weight
NYMO04.1-MCU-ETHER-NY4114 219 mm |[128.4 mm |148.5 mm |[230 gr
Tab. 7-2: NY4114 physical data

7.4 Field Diagnostics

The module does not contain any replaceable or wear parts. In case of
failure, the entire module must be replaced.

The NY4114 module has one module status indicator LED on the front panel
labeled "MCU". The status indicator LED is set to a specific continuous color,
or flashes in one specific color or two specific colors and the flash frequency
can be slow (0.5 Hz) and fast (2 Hz). You can see from the status indicator
LED when the problem occurred. The status indicator LED also indicates
normal operation mode states.

MCU LED state "continuous off or on"

Off Red Orange Green

No 24V System power

On-board
failure

power

- replace board

supply

Hardware start-up failure
Hardware boot failure
Hardware POST failure
- replace board

2" |evel boot problem
- Linux problem
- 2" |evel boot error

- restart board

Normal operation mode

Tab. 7-3:

MCU LED continuous states
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first color second color
Off Red Orange Green
Red Bootloader running - Recovery bootloader start-up |-
Check EEPROM, flash Recovery bootloader failure
memory failure
EEPROM not OK and no
write jumper
Orange 2" |evel boot problem - - Recovery boot active @
- Motion daemon failure - switch 24V System off/on
- 2" level boot error Flash memory failure
Green Normal operation mode and | - - -
node selected by
NYCeConfigurator
@ While the MCU is in recovery mode, the node is not visible in
the tree view of the NYCe 4000 tools.
Tab. 7-4: MCU LED slow flashing states
MCU LED state "fast flashing” (2 Hz)
first color second color
Off Red Orange Green
Red Bootloader start-up - Bootloader running -
Bootloader failure Flash memory programming
failure
Restart failure
Orange 2" |evel boot problem - - Recovery boot active (forced
- 2" level boot error by jumper) ©
Green Normal operation mode and | - - -
multi-node system: network
stable, nodes synchronizing
O) While the MCU is in recovery mode, the node is not visible in
the tree view of the NYCe 4000 tools.
Tab. 7-5: MCU LED fast flashing states

Ethernet network connections

The NY4114 module has 3 RJ45 ("ethernet") sockets on the front panel.
Each RJ45 socket has 2 LEDs incorporated at the left side of the socket.

®  The upper LED (green or orange) is the speed and link status indicator.
The LED is green to indicate a network speed of 1000 Mbps and orange
to indicate a network speed of 100 Mbps. The LED is off when the link is

not active.

e  The lower LED (yellow) is the activity indicator. The LED is illuminated
when data is transported over the ethernet connection.
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The default (static) IP address of the NY4114 MCU is 192.168.41.14. The
network mask is 255.255.255.0 and no default gateway IP address is set
(0.0.0.0).

24V System power supply

The 24 V power supply generates all the supply voltages for the following
components.

e  MCU module installed in the system housing
e  All drive modules installed in the system housing
®  All encoders connected to the drive modules

e USB port

Characteristic Description

Input voltage 124V £ 5%

Current Typical 7.2W (0.3A), power supply required for connected
drive modules, encoders, microUSB and microSD card not
included.

Support inrush currents of 3A (6A for 10 ms), to prevent
startup problems.

Tab. 7-6: NY4114 24V System power supply

When you determine the system power supply requirements of the 24V
power supply, you must take into account that the external power supply
must be able to deliver this power at a voltage lower than the nominal voltage
of 24V. The MCU module incorporates a converter for all other voltages
required by the logic in the node. At the moment that this converter switches
on, the external power supply must be able to supply the full power required
for the entire node, including the connected encoders. The minimum level at
which the converter switches on is 16.2V. This means that the external power
supply should be able to deliver at least 1.5 times the nominal current at 24V
required for the node. The chosen external system power supply must be
able to fulfil this current requirement, and must support inrush currents of 3A
(6A for 10 ms) to prevent startup problems.

USB port and encoders

The USB port and the encoders (connected to the drive modules) share the
same power supply on the NY4114 module. The output of this power supply
is 5.25V and the maximum current is 4A. The USB 2.0 specification specifies
a maximum current of 500 mA for a connected USB device. However, if the
connected encoders require more than 3.5A, the current available for the
USB device decreases. The USB port on the NY4114 module is designed for
memory sticks. These devices require typically less than 100 mA.

Service Mode and Stop Axes Inputs

Characteristic Description
Number of digital inputs 2: INP_Service_Mode, INP_Stop_Axes
Functions Enter service mode

Stop all axes in node
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Characteristic

Description

High and low side switching

Possible (for both inputs)

Galvanic insulated

Yes

Switch time (Filter delay)

Typical 100 ys

Permitted input voltage -30V..+30V
Input high level 15V..+30V
-15V ...-30V
Input low level -5V ..+5V
Input current @ 24V Nominal 3,5 mA
Jitter on switching times Typical 20 ps

Tab. 7-7: Characteristics of the digital inputs

[See Note 4]

= B yavany [See Note 3]
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Inp_Stop_Axes 3.3k 33k
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[See Note 1]

Inp_Common

[See Note 3]
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Service_Mode and Stop_Axes inputs

Fig. 7-4:

Use the following cabling instructions.

1. @ Shielded cable is recommended, but not mandatory. If shielded
cable is used, the shielding on the NYCe 4000 side of the cable

must be connected to Shield (housing connector).
Connect the other side to a convenient metal part or leave it open,

e  Both inputs may be associated with more than one power supply,
and/or the cable may contain more than one minus for power
supply. If this is the case and if the cable is unshielded, connect at
least one of the minus wires of each power supply to Shield
(housing connector).

2. Connect the minus of the 1/O power supply to the housing and/or safety
earth (if this is not already the case).

3. Connect the NYCe 4000, power supply or other equipment on a metal
frame or mounting base and make sure there is a galvanic contact.

4. Both inputs can be used either as high side switching (HSS) - or as low
side switching LSS).
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High side switching (HSS)

Application Node

+24 Volt ~

Inp_

Inp_Common

Low side switching (LSS)

Application Node

0 Volt ~

Inp_

+24 Volt Inp_Common

High side switching (HSS)

Application Node

+24 Volt

Inp_

Low side switching (LSS)
Node
Inp_

Application

0 Volt

57/231

+24 Volt

Inp_Common Inp_Common

Fig. 7-5: HSS and LSS

7.7 ETH1, ETH2, ETH3 connection information

Characteristic Description
Cable length max 100 m.
Type of cable Crossed or straight

transmission speed 100 Mbps (100BASE-TX)
transmission speed 1 Gbps (1000BASE-T)
Default IP address (IPv4)

Cat-5 UTP

Cat-5e UTP or better
192.168.41.14
255.255.255.0
0.0.0.0

Default subnet mask

Default gateway

7Tab. 7-8: NY4114 connection characteristics

7.8 USB connection information

On the front of the MCU module is one microUSB "On-The-Go" USB 2.0 port.
This USB port can be used to connect a memory stick to the MCU. You can
copy data from the memory stick and write the data to the flash memory of
the MCU, or read data from the flash memory of the MCU and store the data
on the memory stick.

A WARNING Damage to the MCU may occur if external

power is connected to the USB connector.

® Do not connect an external (USB) power supply to the USB port of the
MCU module.




58/231 Bosch Rexroth AG

NY4114: Ethernet MCU Module

DOK-NY4000-HW***SYSTEM-PR10-EN-E
NYCe 4000 Multi-axis motion control system Hardware System Manual

7.9 Installation requirements
7.9.1 Before you begin

A WARNING Damage to components may occur if power

is applied during installation or removal.

o Make sure power supplies are switched off before installation or removal
of the system housing.

° Do not apply power until the MCU module is installed.

A WARNING Damage to components may occur due to

electrostatic discharges.

e  Comply with all ESD protective measures while working with modules
and components. Avoid electrostatic discharges.

7.9.2 Cable connections

The NY4114 uses ethernet connection cables to connect to another node
and the host. See chapter 14 "Network" on page 207 for more information
about the network connection. The connections to the ethernet network are
located on the front of the NY4114. Some form of network cable strain relief
is advised. You can use the NY4901/10 strain relief bracket. See the
NYCe 4000 Standard Housings and Accessories manual for detailed
information.

Make sure that your machine design has sufficient free clearance space in
front of the NY4114 for an optional cable strain relief (for example the
NY4901/10 bracket) and the maximum allowed bending of the ethernet
cable(s). Consult the specifications of the cable manufacturer for details.

7.9.3 Environmental conditions

The NY4114 module can be used in ambient temperatures up to 30 °C using
convection cooling.

= Free clearance is required below and above the system housing
in which the NY4114 is installed to guarantee sufficient free air
flow. See the NYCe 4000 Standard Housings and Accessories
manual for detailed information.

convection cooling | forced cooling . ambient

” temperature [°C]

30 55

Fig. 7-6: Cooling requirements

Forced cooling is required if the ambient temperature is higher than 30 °C.
See NYCe 4000 Standard Housings and Accessories manual for fan units
that mount on the system housing.



DOK-NY4000-HW***SYSTEM-PR10-EN-E Bosch Rexroth AG 59/231
NYCe 4000 Multi-axis motion control system Hardware System Manual

NY4114: Ethernet MCU Module

7.10 System software recovery

1st recovery method

The NY4114 MCU is a state-of-the-art hardware design and incorporates
programmable logic and runs an on-board Operating System. Many checks
are executed at start-up for module validation and operation. Some detected
errors cannot be repaired and are reported by a red continuous lit "MCU"
LED. Other errors may possibly be recovered and are reported by orange
flashing "MCU" LED, see chapter 7.4 "Field Diagnostics" on page 53.

A WARNING Damage to components may occur if power

is applied during installation or removal.

®  Make sure power supplies are switched off before installation or removal
of the MCU.

® Do not apply power until the MCU module is installed.

A WARNING Damage to components may occur due to

electrostatic discharges.

e  Comply with all ESD protective measures while working with modules
and components. Avoid electrostatic discharges.

You always start the MCU in the so-called "recovery mode". Depending on
the (unknown) cause of the problem, two methods are available to return the
MCU to a operational state. The first method preserves the stored
configuration tables and data in the flash memory. The second method
erases all data in the flash memory.

= While the MCU is in recovery mode, the node is not visible in the
tree view of the NYCe 4000 tools.

Before you begin

® Close all NYCe 4000 tools.

®  Close all motion applications.

Do the following steps to force the MCU to start in "recovery mode".
1. Power-down the MCU and remove the MCU from the node.

1.1 Switch off all power supplies and wait until all module LEDs are
off.

1.2 Disconnect the network connection(s) to the NY4114 module.

1.3 If the two screws that hold the NY4114 module in the slot of the
system housing are tightened, loosen them.

14 Gently pull the NY4114 module out of the slot of the system
housing.

2. Locate the jumper block on the module and put a standard 0.1" jumper
on the indicated pins.
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Fig.

7-7: Location of the "recovery mode" jumper

3. Install the MCU in the node and power-up the MCU.

3.1 Position the MCU in the front slot guides and gently slide the
module into the slot. Align the connectors of the module with the
connectors on the system backplane. Push the module into the
backplane connectors.

ISy Do not use excessive force to prevent damage to the connector
pins of the module or the backplane connectors.

3.2 Tighten the two screws on the cover plate of the NY4114
module.

3.3 Connect the network connection(s) to the NY4114 module.

3.4 Switch on the 24V System power supply.

3.5 Wait until the "MCU" LED on the NY4114 is fast flashing green/

orange.

4. Connect to the web server of the MCU.

Enter in the address field of the web browser on the PC the default IP
address 192.168.41.14. The "Recovery Bootloader" page appears.
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Bosch Rexoth - NV4114 X 4+

€ 192.168.41.14/cgi-bin/index.cgi?page=boot (] Search wBe 3 A& O

Recovery Bootloader

ReXroth . orescontrol company

Home  Network Boot Restore  Reset

Boot

Boot Command
@ Use flash memory

O Use network (bootp)
O Use network (tftp)

Images

Flle | growse... | No file selected

Cancel Save changes

Version: 1.2

Fig. 7-8: Recovery Bootloader - Home tab

Click the "Boot" tab (you must use the mouse).
On the "Boot" tab, download the firmware to the MCU.
Click the button "Execute Upgrade".

Wait until the MCU restarts. The MCU restarts in the recovery mode,
because the jumper is installed.

Power-down the MCU and remove the MCU from the node, see step @.
Remove the installed jumper.
Install the MCU in the node and power-up the MCU, see step ®.

Wait until the "MCU" LED remains in a steady state, either continuously
green or flashing orange.

e |f the "MCU" LED is continuously green, the recovery was
successful and all stored data in the flash memory is preserved.

e |f the "MCU" LED remains flashing orange, the firmware recovery
was not sufficient to solve the problem. You must use the 2nd
recovery method to return the MCU to the operational status (and
loose all data stored in the flash memory).

2" recovery method  The 2" method returns the MCU to the operational mode by reverting the
MCU to the factory default settings.

IS

All data, including configuration files, is erased from the flash
memory.

1.
2.

Do steps @D, @,®, and @ of the 15t recovery method.
Click the "Restore" tab (you must use the mouse).



62/231 Bosch Rexroth AG DOK-NY4000-HW***SYSTEM-PR10-EN-E
NYCe 4000 Multi-axis motion control system Hardware System Manual

NY4114: Ethernet MCU Module

Bosch Rexoth - NY4114 X T+

€ 192.168.41.14/cgi-binfindex.cgi?page=restare (<] Search wBa ¥ & 09

Recovery Bootloader

Rexroth  reomesconrol company

Home  Network Boot Restore = Reset

Restore fo factory defaults ]

Version: 1.2

Fig. 7-9: Recovery Bootloader - Restore tab

3. Click the "Restore to factory defaults" button using the mouse.

A pop-up message appears asking for confirmation. You must click the
"Yes" button using the mouse.

The MCU starts again and erases the flash memory.
Wait until the erase operation has finished.

4. Power-down the MCU and remove the MCU from the node, see step @
of the 15t recovery method.

5. Remove the installed jumper.
6. Install the MCU in the node and power-up the MCU.

6.1 Position the MCU in the front slot guides and gently slide the
module into the slot. Align the connectors of the module with the
connectors on the system backplane. Push the module into the
backplane connectors.

ISy Do not use excessive force to prevent damage to the connector
pins of the module or the backplane connectors.

6.2 Tighten the two screws on the cover plate of the NY4114
module.

6.3 Connect the network connection(s) to the NY4114 module.
6.4 Switch on the 24V System power supply.

The "MCU" LED on the NY4114 starts slow flashing green/
orange.

6.5 Connect to the web server of the MCU.

Enter in the address field of the web browser on the PC the
default IP address 192.168.41.14. The "Recovery Bootloader"
page appears.

6.6 Click the "Boot" tab (you must use the mouse).
6.7 On the "Boot" tab, download the firmware to the MCU.
Click the button "Execute Upgrade".
7. Wait until the MCU restarts and the "MCU" LED is lit continuously green.
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8 NY4120 and NY4120/10: PWM Drive Module

8.1 Overview

The NY4120 is a PWM (Pulse Width Modulation) drive module, which can
drive two axes of the BLDC/BLAC (Brushless DC/AC) motors, DC motors or
stepper motors. The NY4120/10 is designed for linear motors in combination
with the NY4960 Linear Motion System (LMS) MUX module and the NY4073
or NY4078 system housing, or the NY4074 or NY4079 system housing. Part
number for the NY4120 is R911318961, ordering code is
NYMO04.1-2PW-NNNN-NY4120. Part number for the NY4120/10 is
R911320447, ordering code is NYM04.1-2PW-LMSN-NY4120/10.

Support for quadrature encoders with and without index pulse is available on-
board, as well as other encoders, and there is a possibility to add one
NY4199 SinCos Option module to connect another position sensor (for
example EnDat or SinCos). The quadrature encoder is also known as A/B
encoder, S0S90 encoder and 3-channel digital incremental encoder. See
chapter 13 "Encoders" on page 161 for the supported encoder types.
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Fig. 8-1: PWM drive module NY4120

The main features of the NY4120 are the following.
®  Current control loop

e  PWM frequency: 16 ... 96 kHz.

® | nominal:10 A

® | peak: 20 A per axis, 30 A per drive

®  Bus voltage is minimal 15 V, maximal 75 V

®  QOver current and over temperature protection
e  Quadrature encoder cable break detection

®  Power consumption approximately 1.7 W at 24 V system power supply
voltage

Per module the following I/O are available:
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6 x RS422 encoder inputs (2 x QuadA, QuadB and Index).

2 analog outputs (16 bit).

2 analog inputs (12 bit).

8 digital inputs, 2 inputs can be configured as 2 disable drive inputs.
4 digital outputs.

2 fast digital inputs.

2 fast digital outputs.

6 x 5 Volt digital inputs, to be used as Hall input, quadrature counter
input, general purpose digital Input or Rexroth MSM encoder input.

IS

If a drive slot was configured for an NY4140 drive module and
now used for an NY4120 drive module, make sure that the DP
drive voltage is changed (lowered) before you install the NY4120
drive module.

8.2 Module identification
An identification label is attached on the NY4120 module.

-NYM04.1- CAl
‘. 12W18——@
RO11 _@

r 318961
SN: 7260
205123456

PO

Fig. 8-2: Identification label of the NY4120

Identification number Field explanation

1

Type code

Version level and status

Date of manufacture (yyWww)

Material number

Serial number

2
3
4
5
6

2D bar code

Tab. 8-1: Explanation of the fields of the NY4120 identification label
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8.3 Module dimensions

21.7

148.5 20.7
= é -

°
DRY
R

NY4120

N e
Fig. 8-3: NY4120 module dimensions

Module type code Width Height Depth Weight

NYMO04.1-2PW-NNNN-NY4120
NYMO04.1-2PW-LMSN-NY4120/10

21.7mm |128.4 mm | 148.5 mm | 380 gr

Tab. 8-2: NY4120 physical data

8.4 Field Diagnostics

The module does not contain any replaceable or wear parts. In case of
failure, the entire module must be replaced.

The NY4120 module has 1 bi-color module status indicator LED labeled
"DRV" on the front panel. The various indications are described in tab. 8-3
""DRV" status LED indications" on page 66.

LED indication

Description

Red steady

Default setting when the drive module starts (power-up).

Fatal error on the drive module, or gateware is not
correct or not loaded, or module not operational
because a communication problem is detected (call
service).

Orange steady

Gateware loaded, but node not yet operational,
because other drive modules in the node are initializing.
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LED indication Description

Green steady Drive module OK.

Red flashing Drive module is OK, but an overvoltage condition or
over temperature condition is detected, or a configured
motor cannot run due to undervoltage or overcurrent.

L Overvoltage condition occurs at 80 V.
[ Over temperature condition occurs at 105 °C.
U Undervoltage condition occurs at 12 V.
o Overcurrent condition occurs at 22 A.
Tab. 8-3: "DRV" status LED indications
8.5 Power switch on/off precautions

Follow these instructions to prevent damage to the drive module. See also
chapter 16 "Drive power precautions for NY412x/NY4140" on page 213.

I *

Do not plug the drive module into the backplane while the
24V System power supply is applied.

Do not remove the drive module from the backplane while
the 24V System power supply is applied.

Make sure that the 24V System power supply is applied
before the drive power supply is applied.

The preferred method to switch on and off the drive power is by means of the
mains switch as indicated by @ in fig. 8-4 "Schematic of drive power supply
to a node" on page 67 to prevent destructive inrush currents.

i
le}
AC ® power
power / supply

1
1

fuse

,,,,,,,

Fig. 8-4:

Schematic of drive power supply fo a node

If you want to remove the drive module from the backplane, follow this

sequence.

1. Switch off the drive power supply to the system.

2. If an axis is configured on the drive module, wait until the "DRV" LED on
the drive module flashes red on and off.

If no axis is configured on the drive module, the "DRV" LED is
continuous green and you can proceed to the next action.

3. Switch off the 24V System power supply to the system.
4. Wait until the "DRV" LED on the drive module is off.
5. Remove the drive module.
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ISy

® Do not connect the drive power supply to the "DP x"
connectors of the system while the drive power supply is
switched on.

e  Switching on/off the drive power supply by connecting/
disconnecting the "DP x" connectors is forbidden.

8.6 I/0O Connector

The PWM drive module I/O connector uses a 150 pin,
Interconnect System. The pinout is sorted on insulated areas.

2mm Modular

Pin Row A Row B Row C Row D Row E

1 AnOut0 AnGND Anin1C Anin1- Anin1+

2 AnOut1 AnGND AnIn0C AnInO- AnlInO+

3 DGND DGND DGND DGND DGND

4 Enclindex— |Enclindex+ |Dig5VIin1ia- |Dig5Vinia+ |Opt 2+

5 Enc1QuadB- |Enc1QuadB+ |Dig5VIin1b- |Dig5VIin1b+ |Opt_2-

6 Enc1QuadA- | Enc1QuadA+ |Dig5VInic- |Dig5Vin1c+ |Opt_1+

7 EncOlndex— |EncOIndex+ |DigbVInOa- |Dig5VInOa+ |Opt_1-

8 EncOQuadB- | EncOQuadB+ | DigbVInOb- | Dig5VInOb+ | Opt_0+

9 EncOQuadA- | EncOQuadA+ |Dig5VInOc- | Dig5VInOc+ | Opt_0-
10 EncGND EncVref EncGND Enc5V0 Enc5V1
11 DigIin0 Digin1 DigIn2 DigIn3 DigCommO0
12 Digln4 DigIn5 DigIn6 Digin7 DigComm1
13 Fastin0 Fastin1 FastOut0 FastOut1 GND_DIO
14 DigOut0 DigOut1 DigOut2 DigOut3 24V_DIO
15 24V _DIO 24V_DIO 24V_DIO 24V _DIO GND_DIO
16

17

18

19 HB4- HB4- HB4- HB4- HB4-

20 HB4+ HB4+ HB4+ HB4+ HB4+

21 HB3- HB3- HB3- HB3- HB3-

22 HB3+ HB3+ HB3+ HB3+ HB3+

23 DR_PWR DR_PWR DR_PWR DR_PWR DR_PWR
24 DR_PWR DR_PWR DR_PWR DR_PWR DR_PWR
25 HB2- HB2- HB2- HB2- HB2-

26 HB2+ HB2+ HB2+ HB2+ HB2+

27 HB1- HB1- HB1- HB1- HB1-

28 HB1+ HB1+ HB1+ HB1+ HB1+
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Pin Row A Row B Row C Row D Row E
29 DR_GND DR_GND DR_GND DR_GND DR_GND
30 DR_GND DR_GND DR_GND DR_GND DR_GND

Tab. 8-4: PWM drive module /O connector

= e DGND on row 3 is intended as shielding between Analog 1/0
and 5 Volt digital Inputs. No connections should be made to
these pins.

e  Not allocated pins must be not connected.

8.7 Analog Inputs

Characteristic Description

Number of analog inputs 2: AnInO-/ AnIn0+ and Anin1-/ Anin1+

Type Differential; no galvanic insulation

Range (user selectable) 4-20mA

+/-10V differential

+/-10V single ended

Input impedance ° NY4120: 10 kQ // 1 nF

U NY4120/10 : 10 kQ // 10 pF

Common mode rejection 80 dB at 200 Hz
(from 200 Hz: -20 dB/decade)

Max. common mode voltage |12 V

Resolution 12 bit monotonic
Linearity 1LSB
Accuracy Absolute: 3% of full scale

Relative: 0.1% of full scale

Sample frequency Synchronously 32 kHz

Bandwidth . NY4120 : 4 kHz +10%
. NY4120/10 : 125 kHz +10%

Tab. 8-5: Characteristics of the analog inputs
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Application

Single-ended output

Differential output 1

Node

12kQ
/\ Anin+ . 7

\

[See Note 1 and 2]

.
% F The 3 indicated capacitors are 10 pF for NY4120/10.

[See Note 3]

[

SN

100 kQ
100pf

(*)

Pl =

VIN+
[See Note 4] 120 Q _ 1nF
¢ VIN-
AnGND T 100pF
L (*) NY4120  :INA121

100 kQ NY4120/10 : INA128U

Anin - 12 kQ

L( 1

(*) Indicated capacitor values are for NY4120.

Fig. 8-5: Analog input circuit for Anin0 and Anin1

Notes

1. The shielding does not have to be separate for each input as the
drawing suggests but may be common for all analog signals in the
cable.

2. Follow the following cabling instructions:
e  Always use a shielded cable.

® The shielding on the NYCe 4000 side of the cable must be
connected to Shield (house connector).

U If the equipment on the application side is metal, connect the shield
to the equipment housing.

3. Connect the NYCe 4000, a power supply or other equipment on a metal
frame or mounting base and make sure there is a galvanic contact.

4. AnGND is connected to the internal system ground: ground MCU, drive
logic, encoder ground, and host PC if the MCU is NY4110 and an
IEEE 1394b cable is used.

5. For proper use, this ground may not be connected to motor or digital 1/0
ground.

The choice between the voltage or current measurement of the analog inputs
is user selectable by a software parameter, see the file "nhiparameters.h",
parameter NHI_PAR_ANINx_ADC_DIMENSION_SLOTy (x=0,1 y=0...4) and
the NYCe 4000 Software Reference Manual, enumeration
nhi_adc_dimension.

o + /- 10 Volt differential

If the analog input source provides a balanced differential signal,
connect the signal wires to the corresponding input pins on the
NYCe 4000 side.

e +/-10 Volt single ended

If the analog input source provides a single ended signal, connect the
signal wire to the positive print on the NYCe 4000 side, and connect the
application ground to the negative input pin on the NYCe 4000 side.

[ 4 - 20 mA.
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Connect pin Anln-to AnGND in the connector
Connect pin Anin+ to AnInC in the connector

The diagrams in fig. 8-6 "How to select the range of the analog inputs" on
page 71 show how to select the range of the analog inputs.

+/- 10 Volt Differential

Node
Anin+

Appplication

/

See Note 5

AnInC

AnGND

Anin-

+/- 10 Volt Single ended 4-20 mA
Appplication Node Appplication Node
Anin+ Anin+
Application AninC AninC
ground
AnGND AnGND
Anln - Anln-

8.8

Fig. 8-6: How to select the range of the analog inputs
If the analog input source provides a balanced differential signal,
O it may be desirable to connect a termination resistor between the

signal wires at the NYCe 4000 side. Consult for this the supplier's
installation instructions.

Analog Outputs

Characteristic

Description

Number of analog outputs

2: AnOut0 and AnOut1 with common AnGND

Type Single ended; no galvanic insulation

Functions External power amplifier control
General Purpose analog output

Grounding Both analog output signals refer to AnGND, see
note 1

Range -10V ...+10V

Resolution 16 bit, monotonic (DAC8532)

Accuracy Absolute: 3% of full scale
Relative: 0.1% of full scale

Offset Typical 30 mV, max. 120 mV

Noise 0.55 mV rms

Maximum output current 10 mA

Range load resistor > 1kQ

(R2 in figure below)

Capacitive load <10 nF

(C2 in figure below)

Output short circuit proof

Yes, Ishort < 35mA
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Characteristic

Description

Bandwidth DAC

4 kHz

Update frequency Maximum 32 kHz
Tab. 8-6: Characteristics of the analog outputs
Node Application
| Example low impedance load |
AnOut
_Loc2 R2: > 1k
24k AnGND
— 3
it
" Ewi [See Note 2and 3] " “Example single-ended input |
220 Q 1.2k suppression
- filter AnOut /
1 YY)
VREF OPA2277 I ( ) ( j I LCZ
—t AnGND

Tmo nF

[See Note 1]

Example Differential input i

AnOut +
AnGND ( j I _
[See Note 4]
/

R*: 100 Q - 100k

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1nF /QJ / :
[See Note 4 and 5] |
|
[See Note 4] R* 100 Q |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

%\ [See Note 6] /

ExtGnd

Fig. 8-7: Analog output circuit for AnOut0 and AnOut1

Notes
1. AnGND is connected to the internal system ground: ground MCU, drive

logic, encoder ground, and host PC if the MCU is NY4110 and an
IEEE 1394b cable is used.

2. The shielding does not have to be separate for each output as the

drawing suggests but may be common for all analog signals in the
cable.

. Follow the following cabling instructions:

e  Always use a shielded cable.

® The shielding on the NYCe 4000 side of the cable must be
connected to Shield (house connector).

U If the equipment on the application side is metal, connect the shield
to the equipment housing.

. If the analog equipment on the application side accepts a differential

(preferred) or single-ended signal, the AnGND signal must be
connected to the application ground with a resistor R*. If this resistor is
not included in the equipment itself, install it for example in the
connector at the equipment side of the cable. (For single ended input:
100 Q, for differential 100 Q — 100 kQ).
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5. If the analog equipment on the application side only accepts a single-
ended signal (not recommended), the accuracy of the analog signal may
be influenced by the resistor R* mentioned in Note 4. For this reason a
low value is chosen.

6. Connect the NYCe 4000, a power supply or other equipment on a metal
frame or mounting base and make sure there is a galvanic contact.

7. For proper use, this ground may not be connected to motor or digital I/0

ground
8.9 Digital Inputs
Characteristic Description
Number of digital inputs 8, divided in 2 groups:
° DigIn0 ... DigIn3 with DigCommO0
o DigIn4 ... DigIn7 with DigComm1
Functions General Purpose Digital input

o 24V Hall sensors can be connected to the digital
inputs

- DigIn0, Digin1, Digin2 for axis0
- Digln4, DigIn5, DigIn6 for axis1
L Position latching

o Change of state events (1 per MCU’s time
sample)

° Count transitions interval (1 per MCU’s time
sample)

o Digln6 can be defined as disable drive input for
axisO

L Dlgin7 can be defined as disable drive input for
axis1

Disable drive functionality is defined through the
function SacWriteParameter, see NYCe 4000
Software User Manual.

The power amplifier is disabled after the disable drive
input is detected active for approximately 500 ps.

Note. The 24V Hall sensor of axis1 conflicts with the
disable drive function of axisO. Only one function can
be supported.

High and low side switching | Possible (in groups of 4 digital inputs)

Galvanic insulated Yes

Switch time (Filter delay) Typical 100 ps

Permitted input voltage =30V ..+30V

Input high level 15V..+30Vand-15V ..-30V
Input low level -5V..+5V

Input current @ 24V Nominal 3,5 mA

Jitter on switching times Typical 20 ps

Tab. 8-7: Characteristics of the digital inputs
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Application Node
Digino 3.3k 3.3k
[See Note 4 about polarity] 1 1 L ] TLP280
[See Note 3] % K
24 Volt / T"F 1.1k
P J
Bundle of geografical Digin1 3.3k 3.3k
“close” inputs with own —( 7—‘:|—|: 1 ‘ TLP280
/ return current path L
P Al
TMF 1.1k Z§ 7
/ . J
Digin2 3.3k 3.3k
C ] T v memo
7K
- / TnF mﬂk Z§ X? 4
I J
[See Note 1] Digin3 3.3k 3.3k
O ] L T TLP280
S NV 2K
- DigCommO0 T nF 11k 1 !
E\ [See Note 3]
Fig. 8-8- First group of digital inputs

The second group (Digin4 ... DigIin7 with DigComm1) is schematically
identical to the first group.

Notes
1. Follow the following cabling instructions:
° Shielded cable is recommended, but not mandatory.

If shielded cable is used, the shielding on the NYCe 4000 side of
the cable must be connected to Shield (house connector).

Connect the other side to a convenient metal part or leave it
unconnected.

® The digital I/O may be associated with more than one power
supply, and/or the cable may contain more than one minus for
power supply. If this is the case and if the cable is unshielded,
connect at least one of the minus wires of each power supply to
Shield (house connector).

2. Connect the minus of the I/0 power to the housing and/or safety earth (if
this is not already the case).

3. Connect the NYCe 4000, a power supply or other equipment on a metal
frame or mounting base and make sure there is a galvanic contact.

4. Each group of 4 inputs can be used either as high side switching (HSS),
or as low side switching (LSS).
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High side switching (HSS)

+24 Volt ~

Application Node

Digin

DigComm

Low side switching (LSS)

0 Volt ~

+24 Volt

Application Node

Digin

DigComm

High side switching (HSS)

+24 Volt

Application Node

Digin

DigComm

Low side switching (LSS)

0 Volt

+24 Volt

Node
Digin

Application

DigComm

Fig. 8-9:

HSS and LSS

5. Keep in mind that these digital inputs do not have a high impedance. If
the application uses an open collector output to connect to these digital
inputs, use an NPN transistor for low side switching and use a PNP
transistor for high side switching, see fig. 8-9 "HSS and LSS" on page
75. It is not recommended to use an NPN transistor output in
combination with high side switching, as shown in fig. 8-10 "HSS with an
NPN output transistor" on page 75.

NOT RECOMMENDED

+24 Volt

Application

High side switching (HSS)

Node

Digin

DigComm

Fig. 8-10:

HSS with an NPN output transistor

6. 24 Volt Hall sensors can be connected to the digital inputs, use the
digital inputs DigIn0, Digin1 and DigIn2 for the first axis, and use Digin4,
DigIn5 and Digln6 for the second axis. See fig. 8-11 "24 Volt Hall sensor
connection" on page 75 for the connection of a Hall sensor with either
high side switched or low side switched outputs.

0Valt

24 Volt Hall sensar with LSS autputs

Application

Mode

0 Walt

424 Woll

Application

*24 Volt

24 Volt Hall sensor with H3S outputs

Pty

Hall
Sensor

{_) DigCommd

Fig. 8-11:

24 Volt Hall sensor connection
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8.10

Digital Outputs

Characteristic

Description

Number of digital outputs

4: DigOutO ... DigOut3 with GND_DIO

Functions State output

Pulsed output

PWM output with on delay
Type of load J Resistive

o Capacitive
° Inductive

If the stored energy is = 2 mJ, to be
calculated with the formula 0.5 * L * 12
external protection (for example a diode) is
required to prevent damage to the output
component.

Voltage supply

24V 6V

Output current

0,02 A ... 1A, 2 Apeak (max. 50 ms)

Output turn on time ()

Typical 50 ps

Output turn off time (")

Typical 50 ps (with a load current = 1 A)
Note:

turn off time increases if load current < 1 A.

Galvanic insulation Yes
Short circuit protected Yes
Fail / no load detection No

Grounded load

Yes (high side switching)

IEC61131-2 compliant

Yes

PWM (Pulse Width Modulation)

Yes

1 Indicated times only apply with a resistive load.
Tab. 8-8: Characteristics of the digital outputs

Pulse time specification Unit Minimum Typical Maximum
Digital output pulse duration us 10 10 000 000
Pulse accuracy tpy sg on < 160 |us 10
ms
Pulse accuracy for tpy g > 160 | us node sample
ms time (125,

250, 500,

1000)

Tab. 8-9: Pulse time specifications of the djgital outputs
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PWM signal specifications Unit Minimum Typical Maximum
Digital output PWM frequency Hz 0.1 10 000
PWM duty cycle % 0 100
Pulse accuracy for foyyy > 6.25 | us node sample
Hz time (125,

250, 500,

1000)
Pulse accuracy for fpyy < 6.25| s 10
Hz
Digital output on-delay, us 0 10 000 000
before PWM
On-delay accuracy for tpgay <|HS 10
160 ms
On-delay accuracy for tpg ay > | MS node sample
160 ms time (125,

250, 500,

1000)

Tab. 8-10: PWM signal specifications of the digital outputs

The PWM signal is defined by the NYCe 4000 software through the PWM
frequency parameter specified in Hz, and the duty cycle parameter specified
in %. These two parameters are internally converted to pulse duration "a" and
pulse pause duration "b" (see fig. 8-12 "PWM signal specification
parameters" on page 77) which can only have a discrete increment step
size. The increment step size is equal to the pulse accuracy and depends on
the specified PWM frequency. These discrete values for the pulse duration
and pulse pause duration imply that the actual PWM frequency and duty
cycle may differ from the specified PWM frequency and duty cycle.

active state

1

T=_——
a b fpwm
on_delay a = T % duty cycle
100%
inacti tat
Inactive state + ‘fﬂ b=T-a
set
Fig. 8-12: PWM signal specification parameters

The schematic of the digital output is given in fig. 8-13 "DigOut0 and
DigOut1" on page 78.
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Node _—
Application
24v_pio |l
>T [See Note 4] + 24 Volt
o e — _ power
* supply
Noise [See Note 3]
supp_ression [See Note 2]
—‘ filter Di
~ ) igOuto
[ —— T
Bundle of geographical
“close” loads, with own
_______ return current path
ﬂ : , | Digout1 ]I e .
f _ 7 .
D« / \
100nF | Load /'
_T_ | \ [SeeNote 5]
GND_DIO j\ e g
[See Note 1]
[See Note 3]
Fig. 8-13: DigOut0 and DigOut1

The second group (DigOut2 and DigOut3) is schematically the same.

Notes

1.

If shielded cable is used,

Follow the following cabling instructions:
Shielded cable is recommended, but not mandatory.

the shielding on the NYCe 4000 side of

the cable must be connected to Shield (house connector).
Connect the other side to a convenient metal part or leave it open,

The digital /0 may be
supply, and/or the cable

associated with more than one power
may contain more than one minus for

power supply. If this is the case and if the cable is unshielded,
connect at least one of the minus wires of each power supply to

Shield (house connector).
Connect the minus of the 1/0 power to the housing and/or safety earth (if

this is not already the case).

. Connect the NYCe 4000, a power supply or other equipment on a metal

frame or mounting base and make sure there is a galvanic contact.

A fuse must be installed between the +24 V power supply and 24V_DIO

on the node. The fuse is mandatory by safety regulations and must be
UL recognized. See NYCe 4000 Standard Housings and Accessories
manual for detailed information about fuses.

If the load represents a high impedance input, you must use an external

pull down resistor to meet the minimum specified output current through

the switch.
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Digital High Speed Inputs and Outputs

Characteristic

Description

Number of digital inputs

2: FastIinO and Fastin1

Function

High speed general purpose digital input
High speed position latching
Change of state event (1 per MCU sample time)

Count transitions (max. frequency 250 kHz)

High and low side switching

No, always grounded load (high side switching)

Galvanic insulated Yes

Switch time (Filter delay) <2ps
Permitted input voltage =30V ..+30V
Input high level 15V ...+30V
Input low level -30V..+5V

Input current @ 24V

Nominal 15 mA

Tab. 8-11:

Characteristics of digital high speed input

Characteristic

Description

Number of digital outputs

2: FastOut0 and FastOut1

Function External stepper drive control (')
High speed state output
High speed pulsed output
High speed PWM output with on delay
Type of load Only resistive or capacitive loads are supported.

The fast digital output cannot be used for inductive
loads.

Grounded load

Yes, (high side switching outputs)

Galvanic insulated

Yes

Switch time (?)

< 2 ps (with load current = 50 mA)

Short circuit protected

Yes, single PTC fuse for both outputs

Fail / no load detection

No

Voltage supply

24V 6V

Output current

0.4 mA ... 100 mA, typical is 50 mA

1 Active high control signals are recommended. Using active low
control signals is only possible if the minimum input level speci-
fied by the external stepper drive is higher than 0.7 V.

2 Indicated time only apply with a resistive load. Indicated time
changes if the load has a capacitive component.

Tab. 8-12:

Characteristics of digital high speed oufput
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See tab. 8-9 "Pulse time specifications of the digital outputs" on page 76 for
the pulse time specification and tab. 8-10 "PWM signal specifications of the
digital outputs" on page 77 for the PWM signal specification of the digital high

speed output.

Node Node
PTG 24V_DIO
fuse
Fastin 620 Q 620 Q
_ BSP250 FastOut
g‘ L ZX 2 PC410
5| |e80pF 100eE] N/ &
130 Q %
° 3v9
GND_DIO GND_DIO ]
LT
. . . " . . . .
High speed digital output High speed digital input
Fig. 8-14: Oulput circuit for FastOut0, FastOut1, and input circuit for Fasting,
Fastin1

For cabling and power supply connections of the fast digital inputs and fast
digital outputs the same rules apply as for normal digital inputs and outputs,
with one additional note. The cable with signal wire(s) of fast digital inputs
and/or fast digital outputs must also include the return current path for every
signal in the cable. For normal digital 1/O this is recommended, but for fast
digital I/O this is mandatory.
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Characteristic

Description

Number of Hall inputs

6, divided in two groups of 3 inputs:
o Dig5VIn0a, Dig5VIn0Ob and Dig5VInOc for axis0
o Dig5VIn1a, Dig5VIn1b and Dig5VIn1c for axis1

Function

Hall Input (see note in chapter 8.14.2 "Motor types" on
page 84)

Quadrature counter inputs

Rexroth MSM encoder input

General purpose digital Input

Position latching

Change of state event (1 per MCU sample time)
Count transitions (1 per MCU sample time)

(Functionality available on the Dig5VIn pins of the encoder
headers of the system housing may be limited, because
these pins are also used to connect encoders. See the
encoder header pinout tables of the system housing in the
NYCe 4000 Standard Housings & Accessories manual).

Signal interface

RS485 or 5 V (half RS485 referenced to 2.05 V)

Galvanic insulated

No

Line termination

On-board, 120 Q in series with 680 pF

Interface type / input
frequency

o 5V open collector

Depends on driver and pull-up resistor

° TTL
1 MHz
. RS485
10 MHz

Sink and source current

According to RS485 specification

Supply for signal source

Enc5V0 and Enc5V1 may be used (take care of current
limit).

Power supply for the encoders on both axes can only be
switched on/off at the same time, not separately.

Pull-up resistor for open
collector driver

Included (2,2 kQ connected to non-switched Enc5V)

Tab. 8-13: Characteristics for Hall inputs, 5 Volt digital inputs and counter inputs
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8.13

5 Volt input signals
Application Node

fffff EncsV

" Enc5V
_signal Dig5Vin+ Node
Gnd Dig5Vin - 22k0
EncVref Dig5Vin+
EncGND SNB5HVD485
N 330 pF
[See Note 2] 120 Q
fotem open  switch A
pole collector B
680pF o 330 pF
[RS485 differential input signals Digdvin-

Application Node EncVref

EncGND

[See Note 1]
EncGND

[See Note 2]

Fig. 8-15: Input circuit of the digital inputs and 2 connection examples
Notes

1. Connect the NYCe 4000, power supplies or other equipment on a metal
frame or mounting base and make sure there is a galvanic contact.

2. EncVref and EncGND are allowed to be used.
Follow these cabling instructions:
®  Always use a shielded cable.

®  The shielding on the NYCe 4000 side of the cable must be connected to
Shield (house connector).

o If the equipment on the application side is metal, connect the shield to
the equipment housing.

= For proper use, this ground may not be connected to motor or
digital 1/0 ground.

Encoder Inputs and Encoder Power Supply

The following encoder types can be used with the NY4120:
®  Quadrature encoder

®  Analog inputs

®  Rexroth MSM incremental or absolute position encoder
e  Sanyo Denki absolute position encoder

e  EnDat2.2 encoder

For SinCos based encoders the NY4199 SinCos Option module is required.
This module is connected to the drive module and contains hardware to
process the SinCos signals. The SinCos based encoders supported by the
NY4199 SinCos Option module are:

° SinCos
° EnDat2.1
° Hiperface

The +5 Volt Hall sensors of a BLDC motor are connected to the +5 Volt
digital inputs (Dig5VInOa, Dig5VIn0Ob, Dig5VInOc for axisO and Dig5Vin1a,
Dig5VIn1b, Dig5VIn1c for axis1). The digital encoders (Rexroth MSM
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incremental and absolute, EnDat2.1, EnDat2.2, Hiperface) and SinCos
encoders also use these +5 Volt digital inputs. This means that a BLDC
motor with +5 Volt Hall sensors and a digital encoder cannot be used on the
same axis.

There is one exception. A SinCos encoder can be used together with a BLDC
motor with +5 Volt Hall sensors on axisO.

If the Hall sensors of the BLDC motor are connected to the +24 Volt digital
inputs, the digital encoders (Rexroth MSM incremental and absolute, SinCos,
EnDat2.1, EnDat2.2 and Hiperface) can always be used on either axis.

= If a motor is connected on axis1 with an encoder that uses the
digital input lines (Rexroth  MSM incremental and absolute
encoders, EnDat2.x or Hiperface), you cannot use a BLDC motor
on axis0. This combination will cause an error on axisO ("invalid
Hall sensor").

The NYCe 4000 software includes functions to switch the encoder power
supply on and off per axis. However, the encoder power supply pin Enc5V0
and Enc5V1 are connected in parallel on the NY4120 drive module. This
means that whenever the encoder power supply for one of the axes is
switched on, the encoder power supply for the other axis is also switched on.
Only when the encoder power supply for both axes is switched off, pins
Enc5V0 and Enc5V1 are switched off.

For detailed connection information, see chapter 13 "Encoders" on page

161.

= Do not connect or disconnect the encoders while the system
power supply is switched on. This can destroy the encoder
electronics.

8.14 Drive Output
8.14.1 Characteristics

Two PWM amplifiers with four half H-bridges are used as current amplifiers
on the NY4120. During the active part of the PWM cycle, the drive power
voltage is applied to the motor connections. During the passive part of the
PWM cycle, the half H-bridges are in a freewheel mode and current
measurements are done.

= When the logic power supply voltage drops below the required
minimum voltage while a motor is running, the NYCe 4000
system is designed to stop the motor. Stopping the motor is
achieved by creating a short circuit condition through the FETs of
the H-bridge. This will not cause problems with small motors, but
if the module drives a motor with a high amount of kinetic energy,
the FETs can be destroyed by this energy.

Characteristic Description

PWM frequency 16 kHz ... 96 kHz

PWM duty cycle Minimum OFF time: 1 ys
PWM resolution 12 bits
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8.14.2

Motor types

Characteristic Description

Half bridges (2 axes per module) Min: 2 (1 DC motor)
Max: 8 (2 stepper motors)

Current control loop frequency 4 kHz ... 32 kHz

Current measurement resolution 12 bits

| nominal 10 A

| peak 20 A (max. 100 ms)

Efficiency (at 48 V, % A, PWM 32 kHz) [92% ... 95%

Motor power voltage OV..73V

Over current protection Yes, at 22 A

Short circuit detection Yes, at 64 A £10%

Thermal protection 105 °C on PCB

Tab. 8-14: NY4120 drive output characteristics

The following motor types can be connected to the NY4120.

PWM Brushless DC servo motor control (BLDC)

BLDC motors have a trapezoidal stator winding distribution which is designed
for use on a square wave or block commutation inverter supply voltage,
controlled by Hall sensors.

= If the Hall sensors are connected to the Dig5VIn inputs, you
cannot use the digital encoders (EnDat2.x, Rexroth MSM or
Hiperface) at the same time, because the Hall sensors use the
same |/O lines as these digital encoders.

PWM Brushless AC servo motor control (BLAC)

BLAC motors have a sinusoidal stator winding distribution which is designed
for use on a sinusoidal or PWM inverter supply voltage. In software, the
alignment between motor coils and magnets is done using for example a
wake-and-shake procedure.

PWM Brushed DC servo motor control (DC)

PWM Stepper motor control
Two phase stepper motors with a sinusoidal current of 7 A rms can be used.
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8.14.3 Connection information

Characteristic Description

Cable length max 15 m.

Current capability Conform application
Capacitance max 100 pF/m.

Tab. 8-15: Moftor cable characteristics

The motors are connected according to fig. 8-16 "NY4120 motor connection
circuit" on page 85 and tab. 8-16 "Motor connections" on page 86.

Node Node
DP_PWR DR_PWR

[See Note 4] filter J_ Shortcircuit
detection

[See Note 5] }_I} {4_{ J}
|5 = I i
MO M1
Drive — — =
Power HB1+ HB3+
Supply N HB1- HB3-
[ 220F HB2+ HB4+
[ HB2- HB4-
4 ] H
el ks o
H — H
| Current Current
filter measurement measurement

DP_GND DR_GND
[See Note 3] E [See Note 3]

Fig. 8-16: NY4120 motor connection circuit

Notes
1. Follow this cabling instruction:
Shielded cable is recommended, but not mandatory.

If shielded cable is used, the shielding on the NYCe 4000 side of the
cable must be connected to Shield (house connector).

Connect the other side to a convenient metal part or leave it open.

2. Connect the DR_GND of the drive power to the housing and/or safety
earth (if this is not already the case).

3. Connect the NYCe 4000, a power supply or other equipment on a metal
frame or mounting base and make sure there is a galvanic contact.

4. A fuse must be installed between the +V of the drive power supply and
DP_PWR on the node. The fuse is mandatory by safety regulations and
must be UL recognized. See NYCe 4000 Standard Housings and
Accessories manual for detailed information about fuses.

5. Connect an external capacitor close to the drive module (see chapter
16.1  "Drive Power Filtering for NY412x/NY4140" on page 213), in
order to avoid ripple currents.
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MO M1 zI(_)ItDoCr:/BLAC DC motor Stepper motor
HB1+ HB3+ +V A+
HB1- HB3- -V A-
HB2+ HB4+ \Y B+
HB2- HB4- W B-
DR_GND DR_GND
Shield Shield
Tab. 8-16: Motor connections
8.15 Drive Power

The NY4120 drive power is used to connect the drive power supply to PWM
drive module. Both the drive power and drive ground are designed to conduct
14 A continuous.

Characteristic Description

Number of inputs 2: DR_PWR, DR_GND

15V...75V

Drive power voltage

Absolute maximum rating 90V
Note: The software disables the drive at 80 V.

The maximum voltage at which the software disables
the drive can only be set to a user defined value lower
than 80 V. See Software User Manual, parameter
SAC_PAR_POS_SERVO_OVER_VOLTAGE_LIMIT

12 A rms, 30 A peak

Input current

Overvoltage protection No

Undervoltage protection Yes

The minimum voltage at which the software disables
the drive is 12 V (default value) or a higher user
defined voltage level. See Software User Manual,
parameter

SAC_PAR_POS_SERVO_UNDER_VOLTAGE_LIMIT

Tab. 8-17: NY4120 drive power inputs characteristics
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9 NY4125: 5-axis low power PWM Drive Module

9.1 Overview

The NY4125 is a 5-axis PWM (Pulse Width Modulation) drive module, which
can drive brushed DC motors and brushless AC (BLAC) motors. The NY4125
is a cost-effective solution for low demanding applications. Part number is
R911172221, ordering code is NYM04.1-5PW-NNNN-NY4125.

One NY4125 5-axis low power PWM Drive module can be installed in the
NY4063 system housing. The NY4125 drive module must always be installed
in drive slot 0 of the NY4063 system housing, the drive slot right next to the
MCU. Note that only the NY4063 system housing supports the NY4125.

Support for quadrature encoders with and without index pulse, digital Rexroth
MSM encoders and EnDat2.2 encoders is available on-board. The
quadrature encoder is also known as A/B encoder, S0S90 encoder and 3-
channel digital incremental encoder. See chapter 13 "Encoders" on page
161 for the supported encoder types.

Fig. 9-1. 5-axis low power PWM drive module NY4125

The main features of the NY4125 are the following.

e  PWM frequency: 16 ... 96 kHz.

® | nominal : 2 A rms per axis, 10 A per drive module

® |peak: 3 A peraxis, 15 A per drive module

e  Bus voltage is minimal 15 V, maximal 36 V

e  Small motors supported

e  Short circuit, overvoltage and over temperature protection
e  Quadrature encoder cable break detection

®  Power consumption approximately 2.7 W at 24 V system power supply
voltage

Per module the following I/O are available:

e 57.5MHz (30 * 108 count/s) quadrature encoders, digital Rexroth MSM
or EnDat2.2 encoder interfaces suitable for RS485 and TTL inputs.
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o 12 digital inputs. 5 inputs can be configured as disable drive input, 1 per
axis.

e 4 digital outputs.

e 2 fast digital inputs. One general purpose, one stop alarm input for all
axes.

e 2 fast digital outputs.

e 5 general purpose TTL digital inputs. Edge detection, counter
functionality, etc. is not supported on these inputs.

= If a drive slot was configured for an NY4120 or NY4140 drive
module and now used for an NY4125 drive module, make sure
that the DP drive voltage is changed (lowered) before you install
the NY4125 drive module.

9.2 Module identification

An identification label is attached on the NY4125 module.

QO

NYMO04.1-5fW-NNIiN
@— 12W50 AE1 R911
172221 00542

97058789

O ©

Fig. 9-2: Identification label of the NY4125

Identification number Field explanation

1 Type code

Version level and status

Material number

2D bar code

Date of manufacture (yyWww)

Serial number

N[ o|loa| b~ OIDN

Manufacturer ID

Tab. 9-1: Explanation of the fields of the NY4125 identification label
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9.3 Module dimensions
21.7
148.5 20.7
- é -
)
DRY
@
NY£125
N e
Fig. 9-3: NY4125 module dimensions
Module type code Width Height Depth Weight
NYMO04.1-5PW-NNNN-NY4125 21.7mm |128.4 mm |148.5mm |277 gr
Tab. 9-2: NY4125 physical data

9.4 Field Diagnostics

The module does not contain any replaceable or wear parts. In case of
failure, the entire module must be replaced.

The NY4125 module has 1 bi-color module status indicator LED labeled
"DRV" on the front panel. The various indications are described in tab. 9-3
""DRV" status LED indications" on page 89.

LED indication

Description

Red steady

Default setting when the drive module starts (power-up).

Fatal error on the drive module, or gateware is not
correct or not loaded, or module not operational
because a communication problem is detected (call
service).

Orange steady

Gateware loaded, but node not yet operational,
because other drive modules in the node are initializing.
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LED indication Description
Green steady Drive module OK.
Red flashing Drive module is OK, but an overvoltage condition or

over temperature condition is detected, or a configured
motor cannot run due to undervoltage.

J Overvoltage condition occurs at 40 V.
J Over temperature condition occurs at 105 °C.

J Undervoltage condition occurs at 12 V.

Tab. 9-3: "DRV" status LED indications

9.5 Power switch on/off precautions

Follow these instructions to prevent damage to the drive module. See also
chapter 16 "Drive power precautions for NY412x/NY4140" on page 213.

= ® Do not plug the drive module into the backplane while the
24V System power supply is applied.

® Do not remove the drive module from the backplane while
the 24V System power supply is applied.

® Make sure that the 24V System power supply is applied
before the drive power supply is applied.

The preferred method to switch on and off the drive power is by means of the
mains switch as indicated by @ in fig. 9-4 "Schematic of drive power supply
to a node" on page 90 to prevent destructive inrush currents.

Node
— fuse NY4921
i _ — -
DC — P
o @ O i L Ll
power L supply T o I L1 drive
Fig. 9-4: Schematic of drive power supply to a node

If you want to remove the drive module from the backplane, follow this
sequence.

1. Switch off the drive power supply to the system.

2. If an axis is configured on the drive module, wait until the "DRV" LED on
the drive module flashes red on and off.

If no axis is configured on the drive module, the "DRV" LED is
continuous green and you can proceed to the next action.

3. Switch off the 24V System power supply to the system.
4. Wait until the "DRV" LED on the drive module is off.
5. Remove the drive module.
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Do not connect the drive power supply to the "DP x"
connectors of the system while the drive power supply is
switched on.

e  Switching on/off the drive power supply by connecting/
disconnecting the "DP x" connectors is forbidden.

9.6 I/0 Connector

The PWM drive module I/O connector uses a 150 pin, 2mm Modular
Interconnect System. The pinout is sorted on insulated areas.

Pin Row A Row B Row C Row D Row E

1 Enc5V3 TTLINO TTLIn2 TTLIn4 Enc5v4

2 Enc5V2 TTLIn1 TTLIn3

3 DGND DGND DGND DGND DGND

4 Enclindex— |Enclindex+ |Enc3Index— |Enc3Index+ |Enc4QuadB-
5 Enc1QuadB- | Enc1QuadB+ | Enc3QuadB- | Enc3QuadB+ | Enc4QuadB+
6 Enc1QuadA- | Enc1QuadA+ | Enc3QuadA- | Enc3QuadA+ | Enc4index—
7 EncOlndex— |EncOIndex+ |Enc2Index— |Enc2Iindex+ |Enc4index+
8 EncOQuadB- | EncOQuadB+ | Enc2QuadB- | Enc2QuadB+ | Enc4QuadA-
9 EncOQuadA- | EncOQuadA+ | Enc2QuadA- | Enc2QuadA+ | Enc4QuadA+
10 EncGND EncVref EncGND Enc5V0 Enc5V1

11 DigIin0 Digin1 DigIin2 DigIn3 DigCommO0
12 DigIn4 DigIn5 DigIn6 DigIn7 DigComm11
13 Fastin0 StopAlarm FastOut0 FastOut1 GND_DIO

14 DigOut0 DigOut1 DigOut2 DigOut3 24V_DIO

15 24V_DIO 24V_DIO 24V_DIO 24V _DIO GND_DIO

16 DigIn8 DigIin9 Digin10 Digin11 DigComm?2
17

18 Reserved Reserved Reserved Reserved Reserved

19 HB4_3 HB4_3

20 HB4_1 HB4_1 HB4_2 HB4_2

21 HB3_1 HB3_1 HB3_2 HB3_2

22 HB2_3 HB2_3 HB3_3 HB3_3

23 DR_PWR DR_PWR DR_PWR DR_PWR DR_PWR

24 DR_PWR DR_PWR DR_PWR DR_PWR DR_PWR

25 HB2_1 HB2_1 HB2_2 HB2_2

26 HB1_1 HB1_1 HB1_2 HB1_2

27 HBO_3 HBO_3 HB1_3 HB1_3

28 HBO_1 HBO_1 HBO_2 HBO_2
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9.7

Pin Row A Row B Row C Row D Row E
29 DR_GND DR_GND DR_GND DR_GND DR_GND
30 DR_GND DR_GND DR_GND DR_GND DR_GND

Tab. 9-4.

5-axis low power PWM drive module I/O connector

IS *

DGND on row 3 is intended as shielding. No connections

should be made to these pins.

®  Not allocated pins must be not connected.

Digital Inputs

Characteristic

Description

Number of digital inputs

12, divided in 3 groups:

o DigInO ... DigIn3 with DigCommO

o Digln4 ... DigIn7 with DigComm1

o DigIn8 ... DigIn11, with DigComm2

Functions of digital inputs

DigIn0 ... DigIn11: General Purpose Digital input
o Position latching

J Change of state events (1 per MCU’s sample
time)

° Count transitions (1 per MCU'’s sample time)

o DigIn7 ... DigIn11: can be configured as "disable
drive" input for, respectively, axisO, axis1, axis2,
axis3, axis4. All FETs of an axis are opened to
create an open circuit of motor coils.

The power amplifier is disabled after the disable
drive input is detected active for approximately

500 ps.
High and low side |Possible for all 3 groups (in groups of 4 digital inputs)
switching
Galvanic insulated Yes
Switch time (Filter delay) |< 100 ps

Permitted input voltage

30V ...+30V 0.5V

Input high level

+15V ... +30Vor-15V ..-30V

Input low level -5V..+5V
Input current @ 24V Nominal 3,5 mA
Jitter on switching times Typical 20 ps

Tab. 9-5:

Characteristics of the digital inputs
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Application Node
_ Dign0 .
[See Note 4 about polarity] —( L T l TLP280
[See Note 3] J—
1nF ? K
+Hl [ 24 voit 3.3k 50V 1.1k
— SFl’Jc:)wp?r I . J
(i‘ Y Bundle of geografical Digin1 3.3k
“close” inputs with own — .
[See Note 2] @/ return c’erent path L 1 1 \ TLP280
TN f i ya K
7 N 1nF
,I o« o ‘\ 3.3k 50V 1.1k Z§ 7
feed L . -
! 1
i /._\
. Digin2 3.3k
\ . :—,"l\ L 1 | TLP280
- 1nF ? K
3.3k 50v 1.1k
—{ .-
[See Note 1] Digin3 33K
\ — L | TLP280
- DigComm0 3.3k 50V 1.1k -

I

E T [See Note 3]

Fig. 9-5:

The second group (DigIn4d ...

(DigIn8 ... Digin11 with DigComm?2) is schematically identical to the first

group.

Notes

First group of digital inputs

Digin7 with DigComm1) and third group

1. Follow the following cabling instructions:

Shielded cable is recommended, but not mandatory.

If shielded cable is used, the shielding on the NYCe 4000 side of
the cable must be connected to Shield (house connector).

Connect the other side to a convenient metal part or leave it
unconnected.

The digital I/O may be associated with more than one power
supply, and/or the cable may contain more than one minus for
power supply. If this is the case and if the cable is unshielded,
connect at least one of the minus wires of each power supply to
Shield (house connector).

For the "disable drive" inputs: The cable with signal wire(s) should
also contain the return current path for every signal in the cable.
(For normal digital I/O this is recommended).

2. Connect the minus of the 1/0 power to the housing and/or safety earth (if
this is not already the case).

3. Connect the NYCe 4000, a power supply or other equipment on a metal
frame or mounting base and make sure there is a galvanic contact.

4. Each group of 4 inputs can be used either as high side switching (HSS),
or as low side switching (LSS), but must be the same for the whole

group.
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9.8

High side switching (HSS)

Application Node Application

+24 Volt . Digin 0 Volt ~

DigComm

Low side switching (LSS)
Node

Digin

+24 Volt DigComm

+24 Volt

High side switching (HSS)

Application Node

Digin

DigComm

Low side switching (LSS)

Node
Digin

Application

0 Volt

+24 Volt

DigComm

Fig. 9-6:

HSS and LSS

5. Keep in mind that these digital inputs do not have a high impedance. If
the application uses an open collector output to connect to these digital
inputs, use an NPN transistor for low side switching and use a PNP
transistor for high side switching, see fig. 9-6 "HSS and LSS" on page
94. It is not recommended to use an NPN transistor output in
combination with high side switching, as shown in fig. 9-7 "HSS with an
NPN output transistor" on page 94.

High side switching (HSS)
NOT RECOMMENDED

+24 Volt Node
Digln
DigComm
Application
Fig. 9-7: HSS with an NPN output transistor
Digital Outputs
Characteristic Description

Number of digital outputs

4: DigOut0 ... DigOut3 with GND_DIO

Functions State output
Pulsed output
PWM output with on delay
Type of load Only resistive or capacitive loads are supported.

The digital outputs cannot be used for inductive
loads.

Voltage supply

24V 6V

Output current

0,02A ... 1A, 2 Apeak (max. 50 ms)

Output turn on time ()

Typical 50 ps
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Characteristic Description
Output turn off time (") Typical 50 ps (with a load current = 1 A)
Note:

turn off time increases if load current < 1 A.

Galvanic insulation Yes

Short circuit protected Yes, maximum short circuit current 3 A.
Fail / no load detection No

Grounded load Yes (high side switching)

IEC61131-2 compliant Yes

PWM (Pulse Width Modulation) |Yes

1 Indicated times only apply with a resistive load. Indicated times
change if the load has a capacitive component.

Tab. 9-6: Characteristics of the digital outputs

Pulse time specification Unit Minimum Typical Maximum

Digital output pulse duration us 50 10 000 000

Pulse accuracy tpy sg on < 160 | ps 50

ms

Pulse accuracy for tpy g > 160 | ms 1

ms

Tab. 9-7: Pulse time specifications of the digital outputs

PWM signal specifications Unit Minimum Typical Maximum

Digital output PWM frequency Hz 0.1 10 000

PWM duty cycle % 0 100

Pulse accuracy for foyyy = 6.25 | us 50

Hz

Pulse accuracy for foyyy < 6.25|ms 1

Hz

Digital output on-delay, us 0 10 000 000

before PWM

On-delay accuracy for tpgay <|HMS 50

160 ms

On-delay accuracy for tpgay >|ms 1

160 ms

Tab. 9-8: PWM signal specifications of the digital outputs

The PWM signal is defined by the NYCe 4000 software through the PWM
frequency parameter specified in Hz, and the duty cycle parameter specified
in %. These two parameters are internally converted to pulse duration "a" and
pulse pause duration "b" (see fig. 9-8 "PWM signal specification parameters”
on page 96) which can only have a discrete increment step size. The
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increment step size is equal to the pulse accuracy and depends on the
specified PWM frequency. These discrete values for the pulse duration and
pulse pause duration imply that the actual PWM frequency and duty cycle
may differ from the specified PWM frequency and duty cycle.

active state 1
T =
’ a b fowm
on_delay a = T * duty cycle
100%
i ti tat
inactive state + ‘ﬂ b=T-a
set
Fig. 9-8: PWM signal specification parameters

The schematic of the digital output is given in fig. 9-9 "DigOut0" on page

96.
Node o
Application
24v_pio M
>T [See Note 4]
i 4| [ 24 Voit
— — _ power
* supply
Noise [See Note 3]
suppression [See Note 2]
—{ filter Di
~ , igOut0 Ml
T T -
,L Bundle of geographical
“close” loads, with own
e N / return current path
/// \\\\
\
100nF ¢ Load |
T 100V \ [SeeNote 5]

GND_DIO j\

[See Note 3]

[See Note 1]

Fig. 9-9: DigOut0

DigOut1, DigOut2 and DigOut3 are schematically identical.

Notes
1. Follow the following cabling instructions:
®  Shielded cable is recommended, but not mandatory.

If shielded cable is used, the shielding on the NYCe 4000 side of
the cable must be connected to Shield (house connector).

Connect the other side to a convenient metal part or leave it open,

e The digital /O may be associated with more than one power
supply, and/or the cable may contain more than one minus for
power supply. If this is the case and if the cable is unshielded,
connect at least one of the minus wires of each power supply to
Shield (house connector).

2. Connect the minus of the I/0 power to the housing and/or safety earth (if
this is not already the case).
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3. Connect the NYCe 4000, a power supply or other equipment on a metal
frame or mounting base and make sure there is a galvanic contact.

4. A fuse must be installed between the +24 V power supply and 24V_DIO
on the node. The fuse is mandatory by safety regulations and must be
UL recognized. See NYCe 4000 Standard Housings and Accessories

NY4125: 5-axis low power PWM Drive Module

Bosch Rexroth AG

manual for detailed information about fuses.

5. If the load represents a high impedance input, you must use an external
pull down resistor to meet the minimum specified output current through

the switch.

Digital High Speed Inputs and Outputs

Characteristic

Description

Number of digital inputs

2: FastIn0 and StopAlarm

Function

o FastinO

° StopAlarm for the drive module (all axes)

In less than 10 us the upper FETs are open and
the lower FETs of the bridges are closed to
create a short circuit of the motor coils (fastest

High speed general purpose digital input

High speed position latching

Change of state event (1
sample time)

Count transitions (max. frequency 250

kHz)

stop of the motor).

The StopAlarm input is default configured high

active.

High and low side switching

No, always grounded load (high side switching)

Galvanic insulated Yes

Switch time (Filter delay) <2uys
Permitted input voltage -30V..+30V
Input high level +15V ... +30V
Input low level -30V..+5V

Input current @ 24V

Nominal 15 mA

Tab. 9-9: Characteristics of high speed digital input

Characteristic

Description

Number of digital outputs

2: FastOut0 and FastOut1

Function

External stepper drive control (')

High speed state output

High speed pulsed output

High speed PWM output with on delay
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Characteristic Description

Type of load Only resistive or capacitive loads are supported.
The fast digital output cannot be used for inductive
loads.

Grounded load Yes, (high side switching outputs)

Galvanic insulated Yes

Switch time (?) < 2 ps (with load current = 50 mA)

Short circuit protected Yes, maximum short circuit current 300 mA

Fail / no load detection No

Voltage supply 24V 16V

Output current 0.4 mA ... 50 mA, 100 mA peak (max 50 ms)

1 Active high control signals are recommended. Using active low

control signals is only possible if the minimum input level speci-
fied by the external stepper drive is higher than 0.7 V.

2 Indicated time only apply with a resistive load. Indicated time
changes if the load has a capacitive component.
Tab. 9-10: Characteristics of high speed djgital oufpout

See tab. 9-7 "Pulse time specifications of the digital outputs" on page 95 for
the pulse time specification and tab. 9-8 "PWM signal specifications of the
digital outputs" on page 95 for the PWM signal specification of the digital high
speed output.

Node Node
— 24V_DIO
fuse
620 O
| BSP250 FastOut Fastin0 L1
StopAlarm
? ==eso pF ZX 100 pF | XZ % peato
130 Q % T
2 GND_DIO GND_DIO % ,LOQ
LT | I
v
High speed digital output E High speed digital input
Fig. 9-10: Output circuit for FastOut0, FastOut1, and input circuit for FastinO,
StopAlarm

For cabling and power supply connections of the fast digital inputs and fast
digital outputs the same rules apply as for normal digital inputs and outputs,
with one additional note. The cable with signal wire(s) of fast digital inputs
and/or fast digital outputs must also include the return current path for every
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signal in the cable. For normal digital I/O this is recommended, but for fast

digital 1/0 this is mandatory.

TTL Digital Inputs

Characteristic

Description

Number of inputs

5, TTLINO ... TTLIn4

Function

General purpose digital Input (for example for encoder
error signal). Other general purpose digital input
functionality, such as edge detection, counter
functionality, etc., is not supported.

In NYCe 4000 Software these inputs are referenced
with the following definitions:

o Input TTLINO - referenced by identifier
NYCE_DIG5VINOA
o Input TTLIn1 - referenced by identifier
NYCE_DIG5VINOB
o Input TTLIN2 - referenced by identifier
NYCE_DIG5VINOC
L Input TTLIN3 - referenced by identifier
NYCE_DIG5VIN1A
o Input TTLIN4 - referenced by identifier
NYCE_DIG5VIN1B
Signal interface TTL logic
Galvanic insulated No

Input thresholds

Input "low" voltage range: 0 ... 0.8 V
Input "high" voltage range: 2.0 ... 5.5V

Input current

Typical 40 A (input "low"), 1.4 mA (input "high")

Maximum input voltage

-5..+10V 0.5V

collector driver

Interface type TTL
Input frequency 1 MHz
Pull-up resistor for open |No

Tab. 9-11: Characteristics for TTL djgital inputs
+3.3V
100k
/N
1k
TTLn — %
LOO nF Z% 74LVT14
DGND T
Fig. 9-11: Input circuit of the digital inputs TTLInO...4

Notes
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9.1

9.12

9.12.1

®  Connect the NYCe 4000, a power supply or other equipment on a metal
frame or mounting base and make sure there is a galvanic contact.

®  Follow these cabling instructions:
—  Always use a shielded cable.

— The shielding on the NYCe 4000 side of the cable must be
connected to Shield (house connector).

- If the equipment on the application side is metal, connect the shield
to the equipment housing.

Encoder Inputs and Encoder Power Supply

Drive Output

The following encoder types can be used with the NY4125:
®  Quadrature encoder

o Rexroth MSM incremental or absolute position encoder
®  Sanyo Denki absolute position encoder

o EnDat2.2 encoder

The channel for QuadA input or clock output includes cable break detection,
the channel for QuadB input or data input/output includes cable break
detection. The index input does not have cable break detection.

The NYCe 4000 software includes functions to switch the encoder power
supply on and off per axis. This means that the encoder power supply voltage
on the pins Enc5V0, Enc5V1, Enc5V2, Enc5V3, and Enc5V4 can be
switched on and off independently for each axis.

For detailed connection information, see chapter 13 "Encoders" on page
161.

= Do not connect or disconnect the encoders while the system
power supply is switched on. This can destroy the encoder
electronics.

= At stand-still of an axis with a high-resolution encoder, a certain

steady state error may occur due to the limited resolution of the
controller-out signal of the NY4125. In this condition, the other
drive modules have a better (lower) steady state error.

Characteristics

Five PWM amplifiers with three half H-bridges each are used as voltage
amplifiers on the NY4125. During the active part of the PWM cycle, the drive
power voltage is applied to the motor connections. During the passive part of
the PWM cycle, the half H-bridges are for a short moment in a short circuit
mode and current measurements are done.



DOK-NY4000-HW***SYSTEM-PR10-EN-E
NYCe 4000 Multi-axis motion control system Hardware System Manual

9.12.2

Motor types

Bosch Rexroth AG 101/231

NY4125: 5-axis low power PWM Drive Module

When the 24V System power supply voltage drops below the

required minimum voltage while a motor is running, the
NYCe 4000 system is designed to stop the motor. Stopping the
motor is achieved by creating a short circuit condition through the
FETs of the H-bridge. This will not cause problems with small
motors, but if the module drives a motor with a high amount of
kinetic energy, the FETs can be destroyed by this energy.

Characteristic Description

PWM frequency

16, 32, 64, 96 kHz

PWM duty cycle

Maximum PWM duty cycle
L at 16 kHz: 98%
o at 32 kHz: 96%
L at 64 kHz: 93%
. at 96 kHz: 90%

PWM pulse time

Minimum ON time: 200 ns
Maximum OFF time: 1 us
Step resolution: 16 ns

PWM resolution 12 bits

Half bridges (5 axes per module) | Min: 2 (1 DC motor)
Max: 15 (5 BLAC motors)

| nominal 2 A rms per axis

| peak 3 A (max. 100 ms) per axis
Motor power voltage oOV..35V

Overcurrent protection No

Short circuit detection

Yes, at 6 A peak 0.5 A of the PWM top current
L half bridge (HBx_1) to half bridge (HBx_2)
] half bridge (HBx_y) to DR_GND

Thermal protection

105 °C on PCB

Tab. 9-12:

NY4125 drive output characteristics

The following motor types can be connected to the NY4125:

PWM Brushless AC servo motor control (BLAC)

BLAC motors have a sinusoidal stator winding distribution which is designed
for use on a sinusoidal or PWM inverter supply voltage. In software, the
alignment between motor coils and magnets is done using for example a

wake-and-shake procedure.

PWM Brushed DC servo motor control (DC)
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9.12.3

Connection information

Characteristic Description

Cable length max 15 m.

Current capability Conform application
Capacitance max 100 pF/m.

Tab. 9-13: Moftor cable characteristics

The motors are connected according to fig. 9-12 "NY4125 motor connection
circuit (3 half bridges, HBO0_1/2/3)" on page 102 and tab. 9-14 "Motor
connections" on page 103.

The
identi

half bridges HB1_0/1/2, HB2_0/1/2, HB3_0/1/2, and HB4_0/1/2 are
cal to HBO_0/1/2.

Drive
Power
Supply

Node
DP_PWR |:|

[See Note 5]

filter

[See Note 4] filter short circuit detection

Node
DR_PWR

i v

HBO_3 W
_L3x t I HBO_2 %
47 yF L] N
50 V HBO_1
I u

G

3x

10nF =
50V

DP_GND
[See Note 3]

DR_GND

[See Note 3]

Fig. 9-12: NY4125 mofor connection circuit (3 half bridges, HBO_1/2/3)

Notes

1.

Follow this cabling instruction:

Shielded cable is recommended, but not mandatory.

If shielded cable is used, the shielding on the NYCe 4000 side of the
cable must be connected to Shield (house connector).

Connect the other side to a convenient metal part or leave it open.
Connect the DR_GND of the drive power to the housing and/or safety
earth (if this is not already the case).

Connect the NYCe 4000, a power supply or other equipment on a metal
frame or mounting base and make sure there is a galvanic contact.

A fuse must be installed between the +V of the drive power supply and
DP_PWR on the node. The fuse is mandatory by safety regulations and
must be UL recognized. See NYCe 4000 Standard Housings and
Accessories manual for detailed information about fuses.

Connect an external capacitor close to the drive module (see chapter
16.1 "Drive Power Filtering for NY412x/NY4140" on page 213), in
order to avoid ripple currents.
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BLAC DC
motor motor

MO M1 M2 M3 M4

HBO_1 HB1_1 HB2_1 HB3_1 HB4_1 U
HBO_2 HB1_2 HB2_2 HB3_2 HB4_2 \Y V+
HBO_3 HB1_3 HB2_3 HB3_3 HB4_3 w V-
DR_GND |DR_GND |[DR_GND |DR_GND |DR_GND
Shield Shield Shield Shield Shield

Tab. 9-14: Motor connections

9.13 Drive Power

The NY4125 drive power is used to connect the drive power supply to the
PWM drive module.

Characteristic Description
Number of inputs 2: DR_PWR, DR_GND
Drive power voltage 15V ...36V, 0.5 V.

Absolute maximum rating 424V
Note: The software disables the drive at 40 V.

The maximum voltage at which the software disables
the drive can only be set to a user defined value lower

than 40 V.
See Software User Manual, parameter
SAC_PAR_POS_SERVO_OVER_VOLTAGE_LIMIT
Input current 10 A, 15 A peak
Overcurrent protection Yes, at 20 A.
Overvoltage protection No
Undervoltage protection Yes

The minimum voltage at which the software disables
the drive is 12 V (default value) or a higher user
defined voltage level.

See Software User Manual, parameter
SAC_PAR_POS_SERVO_UNDER_VOLTAGE_LIMIT

Tab. 9-15: NY4125 drive power inputs characteristics
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10 NY4130: DC Drive Module

10.1 Overview

The NY4130 is a low power DC drive module, which can control two servo
brushed DC motors. Part number is R911318962, ordering code is
NYMO04.1-2LD-NNNN-NY4130.

Support for quadrature encoders with and without index pulse is available on-
board, as well as other encoders, and there is a possibility to add one
NY4199 SinCos Option module to connect another position sensor (for
example EnDat or SinCos). The quadrature encoder is also known as A/B
encoder, S0S90 encoder and 3-channel digital incremental encoder. See
chapter 13 "Encoders" on page 161 for the supported encoder types.

Fig. 10-1: DC drive module NY4130

The main features of the NY4130 are the following.

®  Bus voltage is minimal £ 15V, maximal £ 26 V

° Nominal currentis 1 A for £ 26 V, 2 A for + 15 V per drive
® | peak:4 A perdrive

e  Over temperature protection

e  Quadrature encoder cable break detection
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Power consumption approximately 1.7 W at 24 V system power supply
voltage

Per module the following I/O are available:

6 x RS422 encoder inputs for each axis (2 x QuadA, QuadB and Index).
2 analog outputs (16 bit).

2 analog inputs (16 bit).

10 digital inputs.

4 digital outputs.

2 stop alarm inputs.

2 fast digital inputs.

2 fast digital outputs.

6 x 5V digital inputs.

10.2 Module identification

An identification label is attached on the NY4130 module.

_NYMO4.1- CAl
.-, 12W18——@
R911 __<:>

= 318962
SN: 7260
~205123456

PO

Fig. 10-2: Identification label of the NY4130

Identification number Field explanation

1

Type code

Version level and status

Date of manufacture (yyWww)

Material number

Serial number

2
3
4
5
6

2D bar code

Tab. 10-1: Explanation of the fields of the NY4130 identification label
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10.3 Module dimensions

NY4130: DC Drive Module

129

NY4130

-~

Fig. 10-3: NY4130 module dimensions
Module type code Width Height Depth Weight
NYMO04.1-2LD-NNNN-NY4130 20.7mm [129.0 mm |172.0 mm |440 gr
Tab. 10-2: NY4130 physical data

104 Field Diagnostics

The module does not contain any replaceable or wear parts. In case of
failure, the entire module must be replaced.

The NY4130 module has 1 bi-color module status indicator LED labeled
"DRV" on the front panel. The various indications are described in tab. 10-3
""DRV" status LED indications" on page 107.

LED indication

Description

Red steady

Default setting when the drive module starts (power-up).

Fatal error on the drive module, or gateware is not
correct or not loaded, or module not operational
because a communication problem is detected (call
service).

Orange steady

Gateware loaded, but node not yet operational,
because other drive modules in the node are initializing.




108/231 Bosch Rexroth AG DOK-NY4000-HW***SYSTEM-PR10-EN-E
NYCe 4000 Multi-axis motion control system Hardware System Manual

NY4130: DC Drive Module

LED indication Description
Green steady Drive module OK.
Red flashing Drive module is OK, but an overvoltage condition or

over temperature condition is detected, or a configured
motor cannot run due to undervoltage.

J Overvoltage condition occurs at +/- 29 V.
J Over temperature condition occurs at 105 °C.

J Undervoltage condition occurs at +/- 12 V.

Tab. 10-3: "DRV" status LED indications

10.5 Power switch on/off precautions

Follow these instructions to prevent damage to the drive module.

1y ® Do not plug the drive module into the backplane while the
24V System power supply is applied.

® Do not remove the drive module from the backplane while
the 24V System power supply is applied.

® Make sure that the 24V System power supply is applied
before the drive power supply is applied.

The preferred method to switch on and off the drive power is by means of the
mains switch as indicated by @ in fig. 10-4 "Schematic of drive power supply
to a node" on page 108 to prevent destructive inrush currents.

Node
o fuse
T = — E====== —-
DC = T e
AC @ power L NY4130 T T in
power 3 supply T M | arive
Fig. 10-4: Schematic of drive power supply to a node

If you want to remove the drive module from the backplane, follow this
sequence.

1. Switch off the drive power supply to the system.

2. If an axis is configured on the drive module, wait until the "DRV" LED on
the drive module flashes red on and off.

If no axis is configured on the drive module, the "DRV" LED s
continuous green and you can proceed to the next action.

3. Switch off the 24V System power supply to the system.
4. Wait until the "DRV" LED on the drive module is off.
5. Remove the drive module.
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® Do not connect the drive power supply to the "DP NY4130 x"
connectors of the system while the drive power supply is

switched on.

e  Switching on/off the drive power supply by connecting/

disconnecting the "DP NY4130 x" connectors is forbidden.

10.6 I/0O Connector

The low power DC module I/O connector uses a 150 pin, 2mm Modular
Interconnect System. The pinout is sorted on insulated areas.

Pin Row A Row B Row C Row D Row E

1 AnOut0 AnGND AnVref Anin1- Anin1+

2 AnOut1 AnGND AnVref AnIn0O- AnInO+

3 DGND DGND DGND DGND DGND

4 Enclindex— |Enclindex+ |Dig5Vin1ia- |Dig5Vinia+ |Opt 2+

5 Enc1QuadB- | Enc1QuadB+ |DigVIn1b- |Dig5VIin1b+ |Opt_2-

6 Enc1QuadA- | Enc1QuadA+ |Dig5VIinic- |Dig5Vin1c+ |Opt_1+

7 EncOlndex— |EncOIndex+ |DigbVInOa- |Dig5VInOa+ |Opt_1-

8 EncOQuadB- | EncOQuadB+ | DigbVInOb- | Dig5VInOb+ | Opt_0+

9 EncOQuadA- | EncOQuadA+ |Dig5VInOc- | Dig5VInOc+ | Opt_0-

10 EncGND EncVref EncGND Enc5V0 Enc5V1

11 DigIin0 Digin1 DigIn2 DigIn3 DigCommO0
12 DigIn4 DigIn5 DigIn6 DigIn7 DigComm1
13 Fastin0 Fastin1 FastOut0 FastOut1 GND_DIO
14 DigOut0 DigOut1 DigOut2 DigOut3 24V_DIO
15 24V_DIO 24V_DIO 24V_DIO 24V _DIO GND_DIO
16 DigIn8 DigIn9 StopAlarm0 | StopAlarm1 | DigComm?2
17

18 DRVPW-L DRVPW-L DRVPW+L DRVPW+L
19

20

21 M2- M2- M2- M2- M2-

22 M2+ M2+ M2+ M2+ M2+

23

24

25

26

27 M1- M1- M1- M1- M1-

28 M1+ M1+ M1+ M1+ M1+

109/231
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Pin Row A Row B Row C Row D Row E
29 DR_GND DR_GND DR_GND DR_GND DR_GND
30 DR_GND DR_GND DR_GND DR_GND DR_GND

Tab. 10-4:

Low power DC module I/O connector

IS *

DGND on row 3 is intended as shielding between Analog 1/0

and 5 Volt digital Inputs. No connections should be made to

these pins.

e Not allocated pins must be not connected.

Analog Inputs

Characteristic

Description

Number of analog inputs

2: AnInO-/ AnIin0+ and Anin1-/ Anin1+

Type

Differential; no galvanic insulation

Range (user selectable)

+/-10V differential
+/-10V single ended

Input impedance

200 kQ // 1 nF (differential)

Common mode rejection

80 dB at 200 Hz
(from 200 Hz: -20 dB/decade)

Max. common mode voltage

12V

Resolution 16 bit monotonic
Linearity 3LSB
Accuracy Absolute: 3% of full scale

Relative: 0.1% of full scale

Sample frequency

Synchronously 32 kHz

Bandwidth

4 kHz £10%

Reference Voltage output

AnVref =2.50 V

Reference Voltage current

Max. 10 mA

Tab. 10-5:

Characteristics for analog inputs
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1.

Application Node
Differential output
£ /(\/ Anin+ JL‘
|
””” J_mo pF
,,,,, 100k INA121
AnGND T S VIN+
T 1nF T
VIN-
100k AnGND J_1 00 pF
Single-ended output Anin - 2 T
[See Note 1 —
and Note 2]
AnVief [See Note 4]
nvre
—
% \‘ [See Note 3] ’E
Fig. 10-5: Analog input circuit for Anin0 and Anin1
Notes

The shielding does not have to be separate for each input as the
drawing suggests but may be common for all analog signals in the
cable.

Follow the following cabling instructions:
e  Always use a shielded cable.

® The shielding on the NYCe 4000 side of the cable must be
connected to Shield (house connector).

° If the equipment on the application side is metal, connect the shield
to the equipment housing.

. Connect the NYCe 4000, a power supply or other equipment on a metal

frame or mounting base and make sure there is a galvanic contact.

. AnGND is connected to the internal system ground: ground MCU, drive

logic, encoder ground, and host PC if the MCU is NY4110 and an
IEEE 1394b cable is used.

. You can use AnVref as a reference voltage for improved accuracy, for

example for a DAC (if used, in your design).

If the analog input source provides a balanced differential signal,
connect the signal wires to the corresponding input pins on the
NYCe 4000 side.

If the analog input source provides a balanced differential signal, it may
be desirable to connect a termination resistor between the signal wires
at the NYCe 4000 side. Consult for this the supplier's installation
instructions.

If the analog input source provides a single ended signal, connect the
signal wire to the positive input pin on the NYCe 4000 side, and connect
the application ground to the negative input pin and analog ground pin
on the NYCe 4000 side.
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+/- 10 Volt Differential

Appplication

A

=

See Note 5and 6

A

+/- 10 Volt Single ended
Node Appplication Node
Anin+ Anin+
Anin- Agfjjﬁg}‘;’” Anin -
AnVref AnVref
AnGND See Note7 AnGND

Fig. 10-6:

Analog Outputs

Connection methods

Characteristic

Description

Number of analog outputs

2: AnOut0 and AnOut1 with common AnGND

Type Single ended; no galvanic insulation

Functions External power amplifier control
General Purpose analog output

Grounding Both analog output signals refer to AnGND, see
note 1

Range -10V ...+10V

Resolution 16 bit, monotonic (DAC8532)

Accuracy Absolute: 3% of full scale
Relative: 0.1% of full scale

Offset Typical 30 mV, max. 120 mV

Noise 0.55 mV rms

Maximum output current 10 mA

Range load resistor =1 kQ

(R2 in figure below)

Capacitive load <10 nF

(C2 in figure below)

Output short circuit proof

Yes, Ishort < 35mA

Bandwidth DAC 4 kHz
Update frequency Maximum 32 kHz
Tab. 10-6: Characteristics of the analog outputs
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220Q

1.2k

Tmo nF

24k

Node Application

Example low impedance load

AnOut

VREF

i
|
|
|
|
|

j]: Lc2 R2:>1k |
|
|
|
|
|

OPA2277
+

AnGND
EmI [See Note 2 and 3] " “Example singie-ended inpuf |
suppression
180 fiter — anout /!
1
AnGND
T1nF /QJ /
[See Note 4 and 5]
[See Note 4] R* 100 Q

[See Note 1]
ExtGnd

Example Differential input

AnOut

T |t

AnGND

[See Note 4]

R*: 100 Q - 100k

ExtGnd

%\ [See Note 6] /

Fig. 10-7: Analog output circuit for AnOut0 and AnOut1
Notes
1. AnGND is connected to the internal system ground: ground MCU, drive

logic, encoder ground, and host PC if the MCU is NY4110 and an
IEEE 1394b cable is used.

. The shielding does not have to be separate for each output as the

drawing suggests but may be common for all analog signals in the
cable.

Follow the following cabling instructions:
e  Always use a shielded cable.

® The shielding on the NYCe 4000 side of the cable must be
connected to Shield (house connector).

e |f the equipment on the application side is metal, connect the shield
to the equipment housing.

If the analog equipment on the application side accepts a differential
(preferred) or single-ended signal, the AnGND signal must be
connected to the application ground with a resistor R*. If this resistor is
not included in the equipment itself, install it for example in the
connector at the equipment side of the cable. (For single ended input:
100 Q, for differential 100 Q — 100 kQ).

If the analog equipment on the application side only accepts a single-
ended signal (not recommended), the accuracy of the analog signal may
be influenced by the resistor R* mentioned in Note 4. For this reason a
low value is chosen.

. Connect the NYCe 4000, a power supply or other equipment on a metal

frame or mounting base and make sure there is a galvanic contact.

For proper use, this ground may not be connected to motor or digital I/O
ground
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Characteristic

Description

Number of digital inputs

10, divided in 3 groups:

o DigInO ... DigIn3 with DigComm0
J Digln4 ... DigIn7 with DigComm1
] DigIn8, DigIn9, with DigComm2

(Note: stop alarm inputs are also with
DigComm?2)

Functions of digital inputs

DigIn0 ... DigIn9: General Purpose Digital input
° Position latching on DigIn0 ... DigIn9

o Change of state events on DigInO ... DigIn9
(1 per MCU sample time)

J Count transitions on DigIn0 ... DigIin9 (1 per
MCU sample time)

Number of stop alarm inputs

2

Functions of stop alarm inputs

StopAlarm0 and StopAlarm1: Stop alarm inputs:

In less than 20 ps the Drive output is switched to
oVv.

StopAlarm0 is connected to axis0.

StopAlarm1 is connected to axis1.

High and low side switching

Possible for Digln0 ... DigIn7 (in groups of 4
digital inputs), and with restrictions for Digln8 and
DigIln9

Galvanic insulated Yes

DigIn0 ... DigIn9

U Switch time (Filter delay) | Typical 100 ps
U Permitted input voltage =30V ..+30V
L Input high level 15V ..+30Vor-15V..-30V
° Input low level -5V..+5V

o Input current @ 24V Nominal 3,5 mA
o Jitter on switching times Typical 20 ps
StopAlarm0 and StopAlarm1

U Switch time (Filter delay) |Max 2 ps

[ Permitted input voltage =30V ..+30V
o Input high level 15V ... +30V

° Input low level -30V..+5V

Input current @ 24V

Nominal 15 mA

Tab. 10-7:

Characteristics of the digital inputs
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Application Node
Digin0 3.3k 3.3k
[See Note 4 about polarity] —( ﬂ—z L T T l TLP280
/ [See Note 3] ? K
4| [ 24 voit / TnF 1.1k
— Power I . J
'L& Supply Bundle of geografical Digin 3.3 3.3
“close” inputs with own — 7—‘:|—|: *
[See Note 2] @/ return current path L 1T T \ TLP280
TN / K
Lo TnF 1.1k Z§ X? 7
[ e ._\ T .|
| ool ; 3.3k 3.3k
— i DigIn2
L e :—I'I\ I e B L T TLP280
\ /\ K
- / T muk Z§ 32 7
)y J
[See Note 1] Digln3 3.3k 3.3k
\ — O {1 L . TLP280
] ~NV7K
S==7 DigComm0 TnF 1.1k 1 |
E B [See Note 3]
Fig. 10-8: First group of digital inputs

The second group (Digln4 ... DigIn7 with DigComm1) is schematically
identical to the first group.

The third group (DigIn8, DigIin9, StopAlarm0 and StopAlarm1 with
DigComm?2) has two kind of digital inputs:

e  DigIn8 and DigIn9: As all other inputs
e  StopAlarm0 and StopAlarm1: Fast inputs, only to be used as stop alarm.

Node

StopAlarm 620 Q 620 Q

PC410
ZE 100pF| \/ %

. 3V9

DigComm?2 ~]

ﬁ‘/ LT
Fig. 10-9: Schematics of StopAlarm0 and StopAlarm 1

Notes
1. Follow the following cabling instructions:
®  Shielded cable is recommended, but not mandatory.

If shielded cable is used, the shielding on the NYCe 4000 side of
the cable must be connected to Shield (house connector).

Connect the other side to a convenient metal part or leave it
unconnected.

e The digital /O may be associated with more than one power
supply, and/or the cable may contain more than one minus for
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power supply. If this is the case and if the cable is unshielded,
connect at least one of the minus wires of each power supply to
Shield (house connector).

®  For the two stop alarm inputs: The cable with signal wire(s) should
also contain the return current path for every signal in the cable.
(For normal digital 1/0 this is recommended).

. Connect the minus of the I/O power to the housing and/or safety earth (if

this is not already the case).

. Connect the NYCe 4000, a power supply or other equipment on a metal

frame or mounting base and make sure there is a galvanic contact.

. Each group of 4 inputs can be used either as high side switching (HSS),

or as low side switching (LSS).

High side switching (HSS) Low side switching (LSS)
Application Node Application Node
+24 Volt -~ Dign 0 Volt ~ Digin
DigComm +24 Vot DigComm
High side switching (HSS) Low side switching (LSS)
Application Node Application Node
+24 Volt Digin
Digln 0 Volt
DigComm +24 Volt DigComm

Fig. 10-10: HSS and LSS

. Keep in mind that these digital inputs do not have a high impedance. If

the application uses an open collector output to connect to these digital
inputs, use an NPN transistor for low side switching and use a PNP
transistor for high side switching, see fig. 10-10 "HSS and LSS" on page
1161t is not recommended to use an NPN transistor output in
combination with high side switching, as shown in fig. 10-11 "HSS with
an NPN output transistor" on page 116.

High side switching (HSS)
NOT RECOMMENDED

+24 Volt Node
Digln
DigComm
Application
Fig. 10-11: HSS with an NPN output transistor

High side switching and low side switching is possible when you follow
these rules:

®  Both HSS and LSS is possible for the first two groups of four digital
inputs, but must be the same for the whole group.

e HSS and LSS is limited supported for the last group.
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When using the stop-inputs StopAlarmO for axisO and/or
StopAlarm1 for axis1, the group always has a grounded load

(HSS).

When not using the stop-inputs, HSS and LSS is both possible for
the two other inputs (DigIn8 and DigIn9).

10.10 Digital Outputs

Characteristic

Description

Number of digital outputs

4: DigOutO ... DigOut3 with GND_DIO

Functions State output
Pulsed output
PWM output with on delay
Type of load L Resistive
o Capacitive
o Inductive
If the stored energy is = 2 mJ, to be
calculated with the formula 0.5 * L * 12
external protection (for example a diode) is
required to prevent damage to the output
component.
Voltage supply 24V 16V

Output current

0,02A ... 1A, 2 A peak (max. 50 ms)

Output turn on time ()

Typical 50 ps

Output turn off time ()

Typical 50 ps (with a load current = 1 A)
Note:

turn off time increases if load current < 1 A.

Galvanic insulation Yes
Short circuit protected Yes
Fail / no load detection No

Grounded load

Yes (high side switching)

IEC61131-2 compliant Yes
PWM (Pulse Width Modulation) |Yes
1 Indicated times only apply with a resistive load.

Tab. 10-8: Characteristics of the digital oulputs
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Pulse time specification Unit Minimum Typical Maximum
Digital output pulse duration us 10 10 000 000
Pulse accuracy tpy sg on < 160 |ps 10
ms
Pulse accuracy for tpy g > 160 | us node sample
ms time (125,
250, 500,
1000)
Tab. 10-9: Pulse time specifications of the digital outputs
PWM signal specifications Unit Minimum Typical Maximum
Digital output PWM frequency Hz 0.1 10 000
PWM duty cycle % 0 100
Pulse accuracy for foyyy > 6.25 | us node sample
Hz time (125,
250, 500,
1000)
Pulse accuracy for fpyy < 6.25|ps 10
Hz
Digital output on-delay, us 0 10 000 000
before PWM
On-delay accuracy for tpgay <|MS 10
160 ms
On-delay accuracy for tpgay >|MS node sample
160 ms time (125,
250, 500,
1000)

Tab. 10-10: PWM signal specifications of the digital outputs

The PWM signal is defined by the NYCe 4000 software through the PWM
frequency parameter specified in Hz, and the duty cycle parameter specified
in %. These two parameters are internally converted to pulse duration "a" and
pulse pause duration "b" (see fig. 10-12 "PWM signal specification
parameters" on page 118) which can only have a discrete increment step
size. The increment step size is equal to the pulse accuracy and depends on
the specified PWM frequency. These discrete values for the pulse duration
and pulse pause duration imply that the actual PWM frequency and duty
cycle may differ from the specified PWM frequency and duty cycle.

active state

1

T =
a b fpwm
on dolay a = 1 *duyoyde
100%
inactive state
A M — b=T-a

set

Fig. 10-12: PWM signal specification parameters
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The schematic of the digital output is given in fig. 10-13 "DigOut0 and
DigOut1" on page 119.

Node o
Application
24v_DIO 1
- See Note 4
>T [See Note 4] 4| [24Voit
i — _ power
supply
Noise [See Note 3]
suppression [See Note 2]
ﬂ filter Di
~—— igOut0 Ll
S I 3
/L Bundle of geographical
“close” loads, with own
_______ return current path
4‘ \ , DigOut1 I /,/‘ R c
I 5 Y “
* \\‘
100nF \ Load /;
=l= 1 \ [SeeNote 5]

GND_DIO j\
[See Note 1]

[See Note 3]

Fig. 10-13: DigOut0 and DigOut1
The second group (DigOut2 and DigOut3) is schematically the same.

Notes
1. Follow the following cabling instructions:
° Shielded cable is recommended, but not mandatory.

If shielded cable is used, the shielding on the NYCe 4000 side of
the cable must be connected to Shield (house connector).

Connect the other side to a convenient metal part or leave it open,

® The digital /O may be associated with more than one power
supply, and/or the cable may contain more than one minus for
power supply. If this is the case and if the cable is unshielded,
connect at least one of the minus wires of each power supply to
Shield (house connector).

2. Connect the minus of the 1/0 power to the housing and/or safety earth (if
this is not already the case).

3. Connect the NYCe 4000, a power supply or other equipment on a metal
frame or mounting base and make sure there is a galvanic contact.

4. A fuse must be installed between the +24 V power supply and 24V_DIO
on the node. The fuse is mandatory by safety regulations and must be
UL recognized. See NYCe 4000 Standard Housings and Accessories
manual for detailed information about fuses.

5. If the load represents a high impedance input, you must use an external
pull down resistor to meet the minimum specified output current through
the switch.
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10.11  Digital High Speed Inputs and Outputs

Characteristic Description
Number of digital inputs 2: FastIn0 and Fastin1
Function High speed general purpose digital input

High speed position latching
Change of state event (1 per MCU sample time)

Count transitions (max. frequency 250 kHz)

High and low side switching | No, always grounded load (high side switching)

Galvanic insulated Yes

Switch time (Filter delay) (') | <2 us

Permitted input voltage -30V..+30V

Input high level 15V ...+30V

Input low level -30V..+5V

Input current @ 24V Nominal 15 mA

1 Indicated time only apply with a resistive load. Indicated time

changes if the load has a capacitive component.
Tab. 10-11: Characteristics of the digital high speed inputs

Characteristic Description

Number of digital outputs 2: FastOut0 and FastOut1

Function External stepper drive control (')

High speed state output

High speed pulsed output

High speed PWM output with on delay

Type of load Only resistive or capacitive loads are supported.
The fast digital output cannot be used for inductive
loads.

Grounded load Yes, (high side switching outputs)

Galvanic insulated Yes

Switch time < 2 ys (with load current = 50 mA)

Short circuit protected Yes, single PTC fuse for both outputs

Fail / no load detection No

Voltage supply 24V 16V

Output current 0.4 mA ... 100 mA, typical is 50 mA

1 Active high control signals are recommended. Using active low

control signals is only possible if the minimum input level speci-
fied by the external stepper drive is higher than 0.7 V.
Tab. 10-12: Characteristics of the digital high speed outputs
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See tab. 10-9 "Pulse time specifications of the digital outputs” on page 118
for the pulse time specification and tab. 10-10 "PWM signal specifications of
the digital outputs" on page 118 for the PWM signal specification of the digital
high speed output.

Node Node
PTG 24V_DIO
fuse
Fastin 620 Q 620 Q
| BSP250 FastOut
% = ZX E PC410
5| | 680pF 100pE] N/ &
130 & %
° 3v9
GND_DIO GND_DIO ~J
LT
. . 0 " . . . .
High speed digital output High speed digital input
Fig. 10-14: Output circuit for FastOut0, FastOut1, and input circuit for Fasting,

Fastin1

For cabling and power supply connections of the fast digital inputs and fast
digital outputs the same rules apply as for normal digital inputs and outputs,
with one additional note. The cable with signal wire(s) of fast digital inputs
and/or fast digital outputs must also include the return current path for every
signal in the cable. For normal digital 1/O this is recommended, but for fast
digital 1/0O this is mandatory.

10.12 5 Volt Digital Inputs

Characteristic Description
Number of inputs 6, divided in two groups of 3 inputs:
U Dig5VIn0a, Dig5VInOb and Dig5VInOc for axisO
o Dig5VIn1a, DigbVIn1b and Dig5VIn1c for axis1
Function Quadrature counter inputs

Rexroth MSM encoder inputs

General purpose digital inputs

Position latching

Change of state event (1 per MCU sample time)
Count transitions (1 per MCU sample time)

(Functionality available on the Dig5VIn pins of the encoder
headers of the system housing may be limited, because
these pins are also used to connect encoders. See the
encoder header pinout tables of the system housing in the
NYCe 4000 Standard Housings & Accessories manual).
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Characteristic

Description

Signal interface

RS485 or 5 V (half RS485 referenced to 2.05 V)

Galvanic insulated

No

Line termination

On-board, 120 Q in series with 680 pF

Interface type / input
frequency

o 5V open collector

Depends on driver and pull-up resistor

° TTL
1 MHz
. RS485
10 MHz

Sink and source current

According to RS485 specification

Supply for signal source

Enc5V may be used (take care of current limit).

Power supply for the encoders on both axes can be
switched on/off separately for each axis.

Pull-up resistor for open
collector driver

Not included.

Tab. 10-13:

Characteristics of the 5 Volt digital inputs and counter inputs

5 Volt input signals
Application

Node

" switch
pole collector

EncsV

Dig5Vin+
Dig5Vin -
EncVref
EncGND

[See Note 2]

Application

A
> RS485 output [
W]

>

RS485 differential input signals

Node

() Digsvin+
IT
() Dig5Vin -

[See Note 2]

Node

Dig5Vin+

120 Q

680 pF

Dig5Vin= T

SN65HVD485
330 pF
A
330 pF B
DGND T

EncVref
Enc5V

EncGND

[See Note 1]

Fig. 10-15:

Notes

Input circuit of the digital inputs and 2 connection examples

1. Connect the NYCe 4000, power supplies or other equipment on a metal
frame or mounting base and make sure there is a galvanic contact.

2. EncVref and EncGND are allowed to be used.

Follow these cabling instructions:

®  Always use a shielded cable.

®  The shielding on the NYCe 4000 side of the cable must be connected to
Shield (house connector).

o If the equipment on the application side is metal, connect the shield to
the equipment housing.
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10.13 Encoder Inputs and Encoder Power Supply

The following encoder types can be used with the NY4130:
®  Quadrature encoder

®  Analog inputs

e  EnDat2.2 encoder

For SinCos based encoders the NY4199 SinCos Option module is required.
This module is connected to the drive module and contains hardware to
process the SinCos signals. The SinCos based encoders supported by the
NY4199 SinCos Option module are:

. SinCos
] EnDat2.1
e  Hiperface

The NYCe 4000 software includes functions to switch the encoder power
supply on and off per axis. This means that the encoder power supply voltage
on the pins Enc5V0 and Enc5V1 can be switched on and off independently
for each axis.

For detailed connection information, see chapter 13 "Encoders" on page

161.

= Do not connect or disconnect the encoders while the system
power supply is switched on. This can destroy the encoder
electronics.

10.14  Drive Output
10.14.1 Characteristics

Two balanced 2 quadrant linear power devices are used as voltage amplifiers
for the NY4130. These amplifiers can also be used in single-ended mode
(unbalanced). The Drive Output can be switched to 0 Volt within 20 pys when
the StopAlarm0 (axis0) and/or StopAlarm1 (axis1) are/is activated.

Characteristic Description

Bandwidth voltage controller 4 kHz
(phase loss 5° at 200 Hz, max 10 dB overshoot)

Output voltage (terminal-to-|0V ... 48V
terminal), balanced

Output voltage (terminal-to-|{0V ... 24V
ground), unbalanced

Offset voltage < 50 mV (no offset compensation)

OPA548 amplifier output gain Fixed at 24

| nominal 1Arms

| peak 2 A (max. 100 ms)

Over current protection Yes
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Motor type

Characteristic Description

Short circuit detection Yes

Thermal protection 105 °C on PCB
Leakage current (When | Max. 4 mA
disabled)

Tab. 10-14: NY4130 drive output characteristics

Only linear brushed DC servo motors can be connected to the NY4130.

10.14.3 Connection information

Characteristic

Description

Cable length

max 15 m.

Current capability

Conform application

Capacitance

max 100 pF/m.

Tab. 10-15:

Motor cable characteristics

The motor is connected to the drive according to fig. 10-16 "Motor connection
circuit NY4130" on page 124 and tab. 10-16 "Motor connections" on page

Notes

125.
Node
Drive + — DRVPW+L
Power [See Note 4]
supply
- controller out DRVPW+L DRVPW+L
[1..+1]
DR_GND
J_ }1— OPA548 OPA548
DRVPW-L DRVPW-L
Drive +
Power DRVPW-L
supply =
[See Note 4]
M+
DR_GND M—
unbalanced balanced
connection connection
[See Note 3]
Fig. 10-16: Motor connection circuit NY4130
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. Follow this cabling instruction:

Shielded cable is recommended, but not mandatory.

If shielded cable is used, the shielding on the NYCe 4000 side of the
cable must be connected to Shield (house connector).

Connect the other side to a convenient metal part or leave it open.

Connect the DR_GND of the drive power to the housing and/or safety
earth (if this is not already the case).

Connect the NYCe 4000, a power supply or other equipment on a metal
frame or mounting base and make sure there is a galvanic contact.

. A fuse must be installed between the +V of the drive power supply and

DRVPW-+L on the node, and between the -V of the drive power supply
and DRVPW-L on the node. The fuses are mandatory by safety
regulations and must be UL recognized. See NYCe 4000 Standard
Housings and Accessories manual for detailed information about fuses.

MO M1 DC motor balanced DC motor unbalanced
M1+ M2+ +V +V

M1- M2— -V

DR_GND DR_GND -V

Shield Shield

Tab. 10-16: Moftor connections

If the power supply voltage is +15 V, the motor must be rated for 12 V for an
unbalanced connection, and must be rated 24 V for a balanced connection.
Likewise, if the power supply voltage is £26 V, the motor must be rated for 24
V for an unbalanced connection, and must be rated 48 V for a balanced
connection.

v

To have the motor voltage reduced by 50%, the motor can be
connected between +V and DR_GND (unbalanced).

10.15 Drive Power

The

NY4130 drive power is used to connect the drive power supply to the low

power DC drive module. The NY4130 has two drive power supplies (negative

and

positive). The drive power and the drive ground are designed to conduct

14 A continuous.

Characteristic Description

Number of inputs 3: DRVPW-L, DRVPW+L, DR_GND

Positive drive power |15V ...26V
voltage

Negative drive power|-15V ...-26V
voltage

Note: Positive and negative drive power voltage must
always be symmetrical.
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Characteristic Description
Absolute maximum | +29 V (positive drive power)
rating

—29 V (negative driver power)
Note: The software disables the drive at 29 V.

The maximum voltage at which the software disables the
drive can only be set to a user defined value lower than
+29 V. See Software User Manual, parameters
SAC_PAR_POS_SERVO_OVER_VOLTAGE_LIMIT  and
SAC_PAR_NEG_SERVO_OVER_VOLTAGE_LIMIT
respectively.

Input current 1.7 Arms, 4 A peak for +15V /-15V
1.0 Arms, 2 A peak for +26 V /-26 V

Overvoltage protection | No

Undervoltage protection | Yes

The minimum voltage at which the software disables the
drive is +12 V (default value) or a higher user defined
positive and negative voltage level.

See Software User Manual, parameters
SAC_PAR_POS_SERVO_UNDER_VOLTAGE_LIMITand
SAC_PAR_NEG_SERVO_UNDER_VOLTAGE_LIMITresp
ectively.

Tab. 10-17: NY4130 drive power inputs characteristics

10.16 Installation requirements

Make sure that your machine design has at least 35 mm free clearance
space in front of the protruding case of the modules for the heat sink of the
NY4130.
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11 NY4140: High Voltage Drive Module

11.1 Overview

The NY4140 is a PWM (Pulse Width Modulation) drive module, which can
drive one axis with a BLDC/BLAC (Brushless DC/AC) motor or DC motor.
Part number is R911318963, ordering code is
NYMO04.1-1HV-NNNN-NY4140.

Support for quadrature encoders with and without index pulse is available on-
board, as well as other encoders, and there is a possibility to add one
NY4199 SinCos Option module to connect another position sensor (for
example EnDat or SinCos). The quadrature encoder is also known as A/B
encoder, S0S90 encoder and 3-channel digital incremental encoder. See
chapter 13 "Encoders" on page 161 for the supported encoder types.
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Fig. 11-1: PWM drive module NY4140

The main features of the NY4140 are the following.
®  Current control loop

e  PWM frequency: 16 or 32 kHz.

® | nominal:10A

e |peak:20A

®  Bus voltage is minimal 48 V, maximal 150 V
° Over current and over temperature protection
e  Quadrature encoder cable break detection

®  Power consumption approximately 4.4 W at 24 V system power supply
voltage
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Per module the following 1/O is available:

® 3 x RS422 encoder inputs for each axis (QuadA, QuadB and Index).
e 2 analog outputs (16 bit).

® 1 analog input (12 bit).

e 8 digital inputs, 1 input can be configured as disable drive input.

e 2 digital outputs.

e 2 fast digital inputs.

e 2 fast digital outputs.

e 3 x 5 Volt digital inputs, to be used as Hall input, quadrature counter
input, general purpose digital input or Rexroth MSM encoder input.

11.2 Module identification

An identification label is attached on the NY4140 module.

-NYMO4.1- CAl
.. 12018—(3)
| ROLL (7N
I 318963
SN: 7260
205123456

Fig. 11-2: Identification label of the NY4140

PP

Identification number Field explanation

1 Type code

Version level and status

Date of manufacture (yyWww)

Serial number

2
3
4 Material number
5
6

2D bar code

Tab. 11-1: Explanation of the fields of the NY4140 identification label
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11.3 Module dimensions

21.7
| 148.5 | 20.7
l—_ - -
<
°
DRY
<
NY4140
N e
Fig. 11-3: NY4140 module dimensions
Module type code Width Height Depth Weight
NYMO04.1-1HV-NNNN-NY4140 21.7mm [128.4 mm | 148.5 mm | 295 gr
Tab. 11-2: NY4140 physical data

11.4 Field Diagnostics

The module does not contain any replaceable or wear parts. In case of
failure, the entire module must be replaced.

The NY4140 module has 1 bi-color module status indicator LED labeled

"DRV" on the front panel. The various indications are described in tab. 11-3
""DRV" status LED indications" on page 130.

LED indication

Description

Red steady

Default setting when the drive module starts (power-up).

Fatal error on the drive module, or gateware is not
correct or not loaded, or module not operational
because a communication problem is detected (call
service).

Orange steady

Gateware loaded, but node not yet operational,
because other drive modules in the node are initializing.
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LED indication

Description

Green steady

Drive module OK.

Red flashing

Drive module is OK, but an overvoltage condition or
over temperature condition is detected, or a configured
motor cannot run due to undervoltage or overcurrent .

L Overvoltage condition occurs at 160 V.
J Over temperature condition occurs at 105 °C.
U Undervoltage condition occurs at 35 V.

° Overcurrent condition occurs at 22 A.

Tab. 11-3:

"DRV" status LED indications

11.5 Power switch on/off precautions

Follow these instructions to prevent damage to the drive module. See also
chapter 16 "Drive power precautions for NY412x/NY4140" on page 213.

I *

Do not plug the drive module into the backplane while the
24V System power supply is applied.

Do not remove the drive module from the backplane while
the 24V System power supply is applied.

Make sure that the 24V System power supply is applied
before the drive power supply is applied.

The preferred method to switch on and off the drive power is by means of the
mains switch as indicated by @ in fig. 11-4 "Schematic of drive power supply
to a node" on page 131 to prevent destructive inrush currents.

i
le}
AC ® power
power / supply

1
1

fuse

,,,,,,,

Fig. 11-4:

Schematic of drive power supply fo a node

If you want to remove the drive module from the backplane, follow this

sequence.

1. Switch off the drive power supply to the system.

2. If an axis is configured on the drive module, wait until the "DRV" LED on
the drive module flashes red on and off.

If no axis is configured on the drive module, the "DRV" LED is
continuous green and you can proceed to the next action.

3. Switch off the 24V System power supply to the system.
4. Wait until the "DRV" LED on the drive module is off.
5. Remove the drive module.
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® Do not connect the drive power supply to the "DP x"
connectors of the system while the drive power supply is
switched on.

e  Switching on/off the drive power supply by connecting/

disconnecting the "DP x" connectors is forbidden.

11.6 I/0O Connector

The PWM drive module I/O connector uses a 150 pin, 2mm Modular
Interconnect System. The pinout is sorted on insulated areas.

Pin Row A Row B Row C Row D Row E

1 AnOut0 AnGND

2 AnOut1 AnGND AnInC AnInO- AnlInO+

3 DGND DGND DGND DGND DGND

4 Opt_2+

5 Opt_2-

6 Opt_1+

7 EncOlndex— |EncOIndex+ |DigbVInOa- |Dig5VInOa+ |Opt_1-

8 EncOQuadB- | EncOQuadB+ | DigbVInOb- | Dig5VInOb+ | Opt_0+

9 EncOQuadA- | EncOQuadA+ |Dig5VInOc- | Dig5VInOc+ | Opt_0-

10 EncGND EncVref EncGND Enc5V0

11 DigIin0 Digin1 DigIn2 DigIn3 DigCommO0
12 Digln4 DigIn5 DigIn6 Digin7 DigComm1
13 Fastin0 Fastin1 FastOut0 FastOut1 GND_DIO
14 DigOut0 DigOut1 24V_DIO
15 24V _DIO 24V_DIO 24V_DIO 24V _DIO GND_DIO
16

17

18

19

20

21 HB3 HB3 HB3 HB3 HB3

22

23 DR_PWR DR_PWR DR_PWR DR_PWR DR_PWR
24

25 HB2 HB2 HB2 HB2 HB2

26

27 HB1 HB1 HB1 HB1 HB1

28
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Pin Row A Row B Row C Row D Row E
29 DR_GND DR_GND DR_GND DR_GND DR_GND
30 DR_GND DR_GND DR_GND DR_GND DR_GND

Tab. 11-4:

PWM drive moadule I/O connector

IS *

DGND on row 3 is intended as shielding between Analog 1/0

and 5 Volt digital Inputs. No connections should be made to

these pins.

e  Not allocated pins must be not connected.

Analog Inputs

Characteristic

Description

Number of analog inputs

1: AnInO-/ AnIn0+

Type

Differential; no galvanic insulation

Range (user selectable)

4-20mA
+/-10V differential
+/-10V single ended

Input impedance

10kQ// 1 nF

Common mode rejection

80 dB at 200 Hz
(from 200 Hz: —20 dB/decade)

Max. common mode voltage

12V

Resolution 12 bit monotonic
Linearity 1LSB
Accuracy Absolute: 3% of full scale

Relative: 0.1% of full scale

Sample frequency

Synchronously 32 kHz

Bandwidth

4 kHz £10%

Tab. 11-5:

Characteristics of the analog inputs
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Application

Differential output

=

Single-ended output

s

)

Node

12 kQ
/\ Anin+ —

' .
100 kQ l
AnInC INA121
s Vin+
[See Note 4] 120 Q — 1nF
/

[See Note 1 and 2]

[See Note 3] / F

Vin -

AnGND

Y
hd

Anin - T —

Fig. 11-5: Analog input circuit for Anin0

Notes

1. The shielding does not have to be separate for each input as the
drawing suggests but may be common for all analog signals in the
cable.

2. Follow the following cabling instructions:
e  Always use a shielded cable.

® The shielding on the NYCe 4000 side of the cable must be
connected to Shield (house connector).

L If the equipment on the application side is metal, connect the shield
to the equipment housing.

3. Connect the NYCe 4000, a power supply or other equipment on a metal
frame or mounting base and make sure there is a galvanic contact.

4. AnGND is connected to the internal system ground: ground MCU, drive
logic, encoder ground, and host PC if the MCU is NY4110 and an
IEEE 1394b cable is used.

5. For proper use, this ground may not be connected to motor or digital 1/0
ground.

The choice between the voltage or current measurement of the analog inputs
is user selectable by a software parameter, see the file "nhiparameters.h",
parameter NHI_PAR_ANINx_ADC_DIMENSION_SLOTy (x=0,1 y=0...4) and
the NYCe 4000 Software Reference Manual, enumeration
nhi_adc_dimension.

e +/-10 Volt differential
If the analog input source provides a balanced differential signal,

connect the signal wires to the corresponding input pins on the
NYCe 4000 side.

e +/-10 Volt single ended

If the analog input source provides a single ended signal, connect the
signal wire to the positive print on the NYCe 4000 side, and connect the
application ground to the negative input pin on the NYCe 4000 side.

(] 4 - 20 mA.
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Connect pin Anln-to AnGND in the connector
Connect pin Anin+ to AnInC in the connector

The diagrams in fig. 11-6 "How to select the range of the analog inputs" on
page 135 show how to select the range of the analog inputs.

+/- 10 Volt Differential

Node
Anin+

Appplication

/

See Note 5

AnInC

AnGND

Anin-

+/- 10 Volt Single ended 4-20 mA
Appplication Node Appplication Node
Anin+ Anin+
Application AninC AninC
ground
AnGND AnGND
Anln - Anln-

11.8

Fig. 11-6: How to select the range of the analog inputs
If the analog input source provides a balanced differential signal,
O it may be desirable to connect a termination resistor between the

signal wires at the NYCe 4000 side. Consult for this the supplier's
installation instructions.

Analog Outputs

Characteristic

Description

Number of analog outputs

2: AnOut0 and AnOut1 with common AnGND

Type Single ended; no galvanic insulation

Functions External power amplifier control
General Purpose analog output

Grounding Both analog output signals refer to AnGND, see
note 1

Range -10V ...+10V

Resolution 16 bit, monotonic (DAC8532)

Accuracy Absolute: 3% of full scale
Relative: 0.1% of full scale

Offset Typical 30 mV, max. 120 mV

Noise 0.55 mV rms

Maximum output current 10 mA

Range load resistor > 1kQ

(R2 in figure below)

Capacitive load <10 nF

(C2 in figure below)

Output short circuit proof

Yes, Ishort < 35mA




136/231

Bosch Rexroth AG

DOK-NY4000-HW***SYSTEM-PR10-EN-E

NYCe 4000 Multi-axis motion control system Hardware System Manual

NY4140: High Voltage Drive Module

Characteristic

Description

Bandwidth DAC

4 kHz

Tmo nF

Update frequency Maximum 32 kHz
Tab. 11-6: Characteristics of the analog outputs
Node Application
| Example low impedance load |
AnOut
_Loc2 R2: > 1k
24k AnGND
— 3
it
" Ewi [See Note 2and 3] " “Example single-ended input |
220 Q 1.2k suppression
- filter AnOut /
1 YY)
VREF OPA2277 I ( ) ( j I LCZ
—t AnGND

[See Note 1]

Example Differential input i

AnOut +
AnGND ( j I _
[See Note 4]
/

R*: 100 Q - 100k

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1nF /QJ / :
[See Note 4 and 5] |
|
[See Note 4] R* 100 Q |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

%\ [See Note 6] /

ExtGnd

Fig. 11-7: Analog output circuit for AnOut0 and AnOut1

Notes
1. AnGND is connected to the internal system ground: ground MCU, drive

logic, encoder ground, and host PC if the MCU is NY4110 and an
IEEE 1394b cable is used.

2. The shielding does not have to be separate for each output as the

drawing suggests but may be common for all analog signals in the
cable.

. Follow the following cabling instructions:

e  Always use a shielded cable.

® The shielding on the NYCe 4000 side of the cable must be
connected to Shield (house connector).

U If the equipment on the application side is metal, connect the shield
to the equipment housing.

. If the analog equipment on the application side accepts a differential

(preferred) or single-ended signal, the AnGND signal must be
connected to the application ground with a resistor R*. If this resistor is
not included in the equipment itself, install it for example in the
connector at the equipment side of the cable. (For single ended input:
100 Q, for differential 100 Q — 100 kQ).
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5. If the analog equipment on the application side only accepts a single-
ended signal (not recommended), the accuracy of the analog signal may
be influenced by the resistor R* mentioned in Note 4. For this reason a
low value is chosen.

6. Connect the NYCe 4000, a power supply or other equipment on a metal
frame or mounting base and make sure there is a galvanic contact.

7. For proper use, this ground may not be connected to motor or digital I/0

ground
11.9 Digital Inputs
Characteristic Description
Number of digital inputs 8, divided in 2 groups:
° DigIn0 ... DigIn3 with DigCommO0
o DigIn4 ... DigIn7 with DigComm1
Functions General Purpose Digital input

o 24V Hall sensors can be connected to the digital
inputs

- DigIn0, Digin1, Digin2 for axis0
o Position latching

° Change of state events (1 per MCU time
sample)

o Count transitions interval (1 per MCU time
sample)

° Digln6 can be defined as disable drive input for
axisO

Disable drive functionality is defined through the
function SacWriteParameter, see NYCe 4000
Software User Manual.

The power amplifier is disabled after the disable drive
input is detected active for approximately 500 ps.

High and low side switching | Possible (in groups of 4 digital inputs)

Galvanic insulated Yes

Switch time (Filter delay) Typical 100 ps

Permitted input voltage -30V..+30V

Input high level 15V..+30Vand-15V ... -30 V
Input low level S5V..+5V

Input current @ 24V Nominal 3,5 mA

Jitter on switching times Typical 20 ys

Tab. 11-7: Characteristics of the digital inputs
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Application

[See Note 4 about polarity]
[See Note 3]

+l[| 24 voit /
— Power
suppl!
L PRl Bundle of geografical
\ “close” inputs with own
[See Note 2] / return current path

) H\

TLP280

2
e
1

Z%

]

S

7
\ 7
N e /

[See Note 1]

N

nF | 1.1k X?
1T
f 3.3k 3.3k
Digin1
4( 74‘:|—|: L L T TLP280
TnF 1.1k Z& X?
1 y
Dign2 3.3k 3.3k
C T P e
29
TMF 11k Z§ 32 7
I J
DigIn3 3.3k 3.3k
— O ] L TLP280
S== DigCommO THF 1.1k ZF Xi

E\ [See Note 3]

Fig. 11-8:

The first group of digital inputs

The second group (Digln4 ... Digin7 with DigComm1) is schematically the

same.

Notes

1. Follow the following cabling instructions:

Shielded cable is recommended, but not mandatory.

If shielded cable is used, the shielding on the NYCe 4000 side of
the cable must be connected to Shield (house connector).

Connect the other side to a convenient metal part or leave it
unconnected.

The digital I/O may be associated with more than one power
supply, and/or the cable may contain more than one minus for
power supply. If this is the case and if the cable is unshielded,
connect at least one of the minus wires of each power supply to
Shield (house connector).

2. Connect the minus of the 1/0 power to the housing and/or safety earth (if
this is not already the case).

3. Connect the NYCe 4000, a power supply or other equipment on a metal
frame or mounting base and make sure there is a galvanic contact.

4. Each group of 4 inputs can be used either as high side switching (HSS),
or as low side switching (LSS).
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High side switching (HSS) Low side switching (LSS)

Application Node Application Node

+24 Volt ~ Digin 0 Volt ~

Digin

DigComm +24 Volt DigComm
High side switching (HSS) Low side switching (LSS)
Application Node Application Node
+24 Volt Digin
Digin 0 Volt
DigComm +24 Volt DigComm

Fig. 11-9: HSS and LSS

5. Keep in mind that these digital inputs do not have a high impedance. If
the application uses an open collector output to connect to these digital
inputs, use an NPN transistor for low side switching and use a PNP
transistor for high side switching, see fig. 11-9 "HSS and LSS" on page
139. It is not recommended to use an NPN transistor output in
combination with high side switching, as shown in fig. 11-10 "HSS with
an NPN output transistor" on page 139.

High side switching (HSS)
NOT RECOMMENDED

+24 Volt Node
Digln
DigComm
Application
Fig. 11-10: HSS with an NPN output transistor

6. 24 Volt Hall sensors can be connected to the digital inputs, for the first
axis DigIn0, DigIn1 and DigIn2 have to be used. See fig. 11-11 "24 Volt
Hall sensor connection" on page 139 for the connection of a Hall
sensor with either high side switched or low side switched outputs.

24 Volt Hall sensor with L35 outputs 24 Vot Hall sensor with H35 outputs

Application Node Application

Py

Hall
Sensar

0ol 0 Welt

() DigComma

424 Woll *24 Volt

Fig. 11-11: 24 Volt Hall sensor connection
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11.10

Digital Outputs

Characteristic

Description

Number of digital outputs

2: DigOut0, DigOut1 with GND_DIO

Functions State output

Pulsed output

PWM output with on delay
Type of load J Resistive

o Capacitive
° Inductive

If the stored energy is = 2 mJ, to be
calculated with the formula 0.5 * L * 12
external protection (for example a diode) is
required to prevent damage to the output
component.

Voltage supply

24V 6V

Output current

0,02 A ... 1A, 2Apeak (max. 50 ms)

Output turn on time ()

Typical 50 ps

Output turn off time (")

Typical 50 ps (with a load current = 1 A)
Note:

turn off time increases if load current < 1 A.

Galvanic insulation Yes
Short circuit protected Yes
Fail / no load detection No

Grounded load

Yes (high side switching)

IEC61131-2 compliant Yes
PWM (Pulse Width Modulation) |Yes
1 Indicated times only apply with a resistive load. Indicated times

change if the load has a capacitive component.

Tab. 11-8: Characteristics of the digital outputs
Pulse time specification Unit Minimum Typical Maximum
Digital output pulse duration us 10 10 000 000
Pulse accuracy tpy sg on < 160 |us 10
ms
Pulse accuracy for tpy g > 160 | us node sample
ms time (125,
250, 500,
1000)
Tab. 11-9: Pulse time specifications of the djgital oufputs
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PWM signal specifications Unit Minimum Typical Maximum
Digital output PWM frequency Hz 0.1 10 000
PWM duty cycle % 0 100
Pulse accuracy for foyyy > 6.25 | us node sample
Hz time (125,
250, 500,
1000)
Pulse accuracy for fpyy < 6.25| s 10
Hz
Digital output on-delay, us 0 10 000 000
before PWM
On-delay accuracy for tpgay <|HS 10
160 ms
On-delay accuracy for tpg ay > | MS node sample
160 ms time (125,
250, 500,
1000)
Tab. 11-10: PWM signal specifications of the digital outputs

The PWM signal is defined by the NYCe 4000 software through the PWM
frequency parameter specified in Hz, and the duty cycle parameter specified
in %. These two parameters are internally converted to pulse duration "a" and
pulse pause duration "b" (see fig. 11-12 "PWM signal specification
parameters" on page 141) which can only have a discrete increment step
size. The increment step size is equal to the pulse accuracy and depends on
the specified PWM frequency. These discrete values for the pulse duration
and pulse pause duration imply that the actual PWM frequency and duty
cycle may differ from the specified PWM frequency and duty cycle.

active state 1
T=——
a b fpwm
on_delay a = T % duty cycle
100%
inacti tat
Inactive state + ‘fﬂ b=T-a
set
Fig. 11-12: PWM signal specification parameters

The schematic of the digital output is given in fig. 11-13 "DigOut0 and
DigOut1" on page 142.
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1

Node
24V_DIO
Noise
suppression
—‘ ,_: filter pigouto |
[ —— T T
H | oigou |

[See Note 4]

Application

24 Volt

power

[See Note 2]

supply

[See Note 3]

Bundle of geographical
“close” loads, with own

________ / return current path

\
\
Load }

T A [Seg/Note 5]
GND_DIO j S g
\ [See Note 1]
[See Note 3]
Fig. 11-13: DigOut0 and DigOut1

The second group (DigOut2 and DigOut3) is not available.

Notes

1. Follow the following cabling instructions:

Shielded cable is recommended, but not mandatory. If shielded
cable is used, the shielding on the NYCe 4000 side of the cable
must be connected to Shield (house connector).Connect the other
side to a convenient metal part or leave it open,

The digital /0O may be associated with more than one power
supply, and/or the cable may contain more than one minus for
power supply. If this is the case and if the cable is unshielded,
connect at least one of the minus wires of each power supply to
Shield (house connector).

this is not already the case).

. Connect the minus of the I/O power to the housing and/or safety earth (if

. Connect the NYCe 4000, a power supply or other equipment on a metal

frame or mounting base and make sure there is a galvanic contact.

. A fuse must be installed between the +24 V power supply and 24V_DIO

on the node. The fuse is mandatory by safety regulations and must be
UL recognized. See NYCe 4000 Standard Housings and Accessories
manual for detailed information about fuses.

If the load represents a high impedance input, you must use an external

pull down resistor to meet the minimum specified output current through
the switch.
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Digital High Speed Inputs and Outputs

Characteristic

Description

Number of digital inputs

2: FastIinO and Fastin1

Function

High speed general purpose digital input
High speed position latching
Change of state event (1 per MCU sample time)

Count transitions (max. frequency 250 kHz)

High and low side switching

No, always grounded load (high side switching)

Galvanic insulated Yes

Switch time (Filter delay) <2ps
Permitted input voltage =30V ..+30V
Input high level 15V ...+30V
Input low level -30V..+5V

Input current @ 24V

Nominal 15 mA

Tab. 11-11:

Characteristics of digital high speed input

Characteristic

Description

Number of digital outputs

2: FastOut0 and FastOut1

Function External stepper drive control (')
High speed state output
High speed pulsed output
High speed PWM output with on delay
Type of load Only resistive or capacitive loads are supported.

The fast digital output cannot be used for inductive
loads.

Grounded load

Yes, (high side switching outputs)

Galvanic insulated

Yes

Switch time (?)

< 2 ps (with load current = 50 mA)

Short circuit protected

Yes, single PTC fuse for both outputs

Fail / no load detection

No

Voltage supply

24V 6V

Output current

0.4 mA ... 100 mA, typical is 50 mA

1 Active high control signals are recommended. Using active low
control signals is only possible if the minimum input level speci-
fied by the external stepper drive is higher than 0.7 V.

2 Indicated time only apply with a resistive load. Indicated time
changes if the load has a capacitive component.

Tab. 11-12:

Characteristics of digital high speed oufput
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See tab. 11-9 "Pulse time specifications of the digital outputs" on page 140
for the pulse time specification and tab. 11-10 "PWM signal specifications of
the digital outputs" on page 141 for the PWM signal specification of the digital

high speed output.

Node Node
PTC 24V_DIO
fuse
Fastin 620 Q 620 Q
_ | BSP250 FastOut
‘g' L ZX a PC410
5| |680pF 100pF] N/ &
130 Q %
£ GND_DIO GND_DIO %
LT
. . . " . . . .
High speed digital output High speed digital input
Fig. 11-14: Output circuit for FastOut0, FastOut1, and input circuit for Fasting,

Fastin1

For cabling and power supply connections of the fast digital inputs and fast
digital outputs the same rules apply as for normal digital inputs and outputs,
with one additional note. The cable with signal wire(s) of fast digital inputs
and/or fast digital outputs must also include the return current path for every
signal in the cable. For normal digital 1/O this is recommended, but for fast
digital I/O this is mandatory.

11.12 5 Volt Digital Inputs

Characteristic

Description

Number of Hall inputs

3, Dig5VIn0a, Dig5VIn0b and Dig5VInOc for axisO

Function

Hall Input (see note in chapter 11.14.2 "Motor types" on
page 147)

Quadrature counter inputs

Rexroth MSM encoder input

General purpose digital Input

Position latching

Change of state event (1 per MCU sample time)
Count transitions (1 per MCU sample time)

(Functionality available on the Dig5VIn pins of the encoder
headers of the system housing may be limited, because
these pins are also used to connect encoders. See the
encoder header pinout tables of the system housing in the
NYCe 4000 Standard Housings & Accessories manual).

Signal interface

RS485 or 5 V (half RS485 referenced to 2.05 V)
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Characteristic Description
Galvanic insulated No
Line termination On-board, 120 Q in series with 680 pF

Interface type / input|e 5V open collector

frequency Depends on driver and pull-up resistor
e TTL
1 MHz
. RS485
10 MHz

Sink and source current | According to RS485 specification

Supply for signal source | EncbV may be used (take care of current limit).

Pull-up resistor for open | Included (2,2 kQ connected to non-switched Enc5V)
collector driver

Tab. 11-13: Characteristics for Hall inputs, 5 Volt digital inputs and counter inputs

5 Volt input signals
Application Node

fffff EncsV

" EncsV
-—signal DigsVin+ Node
Gnd Dig5Vin - 22k
EncVref Dig5Vin+
EncGND SNB5HVD485
N 330 pF
[See Note 2] 120 Q
totem open  switch A
pole collector —{B
680 pF beND 330 pF
[RS485 differential input signals Dig8Vin-
Application Node Encvref
<

1
Dig5VIn+
-59 9 EncGND

r! () DigsVin -
II
() Encvref
Gnd .l [See Note 1]

EncGND

[See Note 2]

Fig. 11-15: Input circuit of the digital inputs and 2 connection examples

Notes

1. Connect the NYCe 4000, power supplies or other equipment on a metal
frame or mounting base and make sure there is a galvanic contact.

2. EncVref and EncGND are allowed to be used.

Follow these cabling instructions:
e  Always use a shielded cable.

®  The shielding on the NYCe 4000 side of the cable must be connected to
Shield (house connector).

e |f the equipment on the application side is metal, connect the shield to
the equipment housing.

= For proper use, this ground may not be connected to motor or
digital /O ground.
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11.13 Encoder Inputs and Encoder Power Supply

11.14

11.14.1

Drive Output

The following encoder types can be used with the NY4140:
®  Quadrature encoder

e  Analog inputs

®  Rexroth MSM incremental or absolute position encoder
e  Sanyo Denki absolute position encoder

e  EnDat2.2 encoder

For SinCos based encoders the NY4199 SinCos Option module is required.
This module is connected to the drive module and contains hardware to
process the SinCos signals. The SinCos based encoders supported by the
NY4199 SinCos Option module are:

° SinCos
° EnDat2.1
° Hiperface

The +5 Volt Hall sensors of a BLDC motor are connected to the +5 Volt
digital inputs (Dig5VInOa, Dig5VInOb, Dig5VInOc for axis0). The digital
encoders (Rexroth MSM incremental and absolute, EnDat2.1, EnDat2.2,
Hiperface) and SinCos encoders also use these +5 Volt digital inputs. This
means that a BLDC motor with +5 Volt Hall sensors and a digital encoder
cannot be used on the same axis.

There is one exception. A SinCos encoder can be used together with a BLDC
motor with +5 Volt Hall sensors on axis0.

If the Hall sensors of the BLDC motor are connected to the +24 Volt digital
inputs, the digital encoders (Rexroth MSM incremental and absolute, SinCos,
EnDat2.1, EnDat2.2 and Hiperface) can always be used on either axis.

For detailed connection information, see chapter 13 "Encoders" on page
161.

= Do not connect or disconnect the encoders while the system
power supply is switched on. This can destroy the encoder
electronics.

Notes

e  When using the NY4140 high voltage drive module, the encoder
connections to the motor windings must be double insulated.

®  The NY4140 high voltage drive module supports only one encoder. This
still holds while applying an NY4199 SinCos Option module. The
remaining I/O’s are available for other functionality.

Characteristics

One PWM amplifier with three half H-bridges is used as current amplifier on
the NY4140. During the active part of the PWM cycle, the drive power voltage
is applied to the motor connections. During the passive part of the PWM
cycle, the half H-bridges are in a freewheel mode and current measurements
are done.
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Characteristic

Description

PWM frequency

16 kHz or 32 kHz

PWM duty cycle

Minimum OFF time: 1 us

PWM resolution

12 bits

Half bridges (2 axes per module)

Min: 2 (1 DC motor)
Max: 3 (1 BLAC or BLDC motor)

Current control loop frequency 4 kHz ... 32 kHz
Current measurement resolution 12 bits

| nominal 10A

| peak 20 A (max. 100 ms)
Efficiency (at 48 V, 5 A, PWM 32 kHz) 92% ... 95%

Motor power voltage OV...147V

Over current protection Yes, at22 A

Short circuit detection Yes, at 32 A +8%

105 °C on PCB

Thermal protection

Tab. 11-14: NY4140 drive output characteristics

11.14.2 Motor types

The following motor types can be connected to the NY4140:

PWM Brushless DC servo motor control (BLDC)

BLDC motors have a trapezoidal stator winding distribution which is designed
for use on a square wave or block commutation inverter supply voltage,
controlled by Hall sensors.

= If the Hall sensors are connected to the Dig5VIn inputs, you
cannot use the digital encoders (EnDat2.x, Rexroth MSM or
Hiperface) at the same time, because the Hall sensors use the
same |/O lines as these digital encoders.

PWM Brushless AC servo motor control (BLAC)

BLAC motors have a sinusoidal stator winding distribution which is designed
for use on a sinusoidal or PWM inverter supply voltage. In software, the
alignment between motor coils and magnets is done using for example a
wake-and-shake procedure.

PWM Brushed DC servo motor control (DC)
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11.14.3 Connection information

Characteristic Description

Cable length max 15 m.

Current capability Conform application
Capacitance max 100 pF/m.

Tab. 11-15: Motor cable characteristics

The motor is connected to the drive according to fig. 11-16 "Motor
connections NY4140" on page 148 and tab. 11-16 "Motor connections" on

1.

page 149.
Node Node
DP_PWR JL DR_PWR
—T ||
[See Note 4] filter Shortcircuit
1 detection
[See Note 5]
M
] g g
Drive — =
Power HB3 w
Supply HB1 U
HB2 N
B ZEA ! \%
2.20F J = L J
4{
Current Current
filter measurement measurement
B
DP_GND DR_GND
[See Note 3] E [See Note 3]
Fig. 11-16: Motor connections NY4140
Notes

Follow this cabling instruction:
Shielded cable is recommended, but not mandatory.

If shielded cable is used, the shielding on the NYCe 4000 side of the
cable must be connected to Shield (house connector).

Connect the other side to a convenient metal part or leave it open.

Connect the DR_GND of the drive power to the housing and/or safety
earth (if this is not already the case).

Connect the NYCe 4000, a power supply or other equipment on a metal
frame or mounting base and make sure there is a galvanic contact.

A fuse must be installed between the +V of the drive power supply and
DP_PWR on the node. The fuse is mandatory by safety regulations and
must be UL recognized. See NYCe 4000 Standard Housings and
Accessories manual for detailed information about fuses.

Connect an external capacitor close to the drive module (see chapter
16.1 "Drive Power Filtering for NY412x/NY4140" on page 213), in
order to avoid ripple currents.
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MO BLAC/BLDC motor DC motor
HB1 u

HB2 \Y +V

HB3 w -V
DR_GND

Shield

Tab. 11-16: Moftor connections

11.15 Drive Power

The NY4140 drive power is used to connect the drive power supply to PWM
drive module. Both the drive power and drive ground are designed to conduct

14 A continuous.

Characteristic Description

Number of inputs 2: DR_PWR, DR_GND

Drive power voltage 48V ... 150V

Absolute maximum [ 170 V

rating Note: The software disables the drive at 170 V.

The maximum voltage at which the software disables the
drive can only be set to a user defined value lower than
170 V. See Software User Manual, parameter
SAC_PAR_POS_SERVO_OVER_VOLTAGE_LIMIT

Input current

6 A rms, 20 A peak

Overvoltage protection

No

Undervoltage protection

Yes

The minimum voltage at which the software disables the
drive is 35 V (default value) or a higher user defined
voltage level. See Software User Manual, parameter
SAC_PAR_POS_SERVO_UNDER_VOLTAGE_LIMIT

Tab. 11-17: NY4140 drive power inputs characteristics
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12 NY4150 and NY4150/10: SERCOS Illl Master Module

12.1 Overview

The NY4150 and NY4150/10 are standard NYCe 4000 modules with a
Drivelink connection based on the SERCOS lll standard hardware to connect
IndraDrive amplifiers of Bosch Rexroth to the NYCe 4000 system. SERCOS
is the abbreviation of Serial Real time Communication System, and
SERCOS Il is the third generation SERCOS drive communication protocol
based on the Ethernet physical hardware structure. The NY4150/10 is the
successor of the NY4150. Both modules are referred as "NY4150" in this
chapter, unless a difference must be explained. The NY4150 SERCOS Il
Master module must always be installed in drive slot O of the system housing,
right next to the MCU. Part number for the NY4150 is R911325072, ordering
code is NYMO04.1-SE3-MAST-NY4150. Part number for the NY4150/10 is
R911172782, ordering code is NYM04.1-SE3-MAST-NY4150/10.

Analog inputs and digital outputs are available to support LMS (Linear Motion
System) applications.

Fig. 12-1: SERCOS Il Master module NY4150
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Fig. 12-2: SERCOS Il Master module NY4150/10

The main features of the NY4150 are the following.

Support for Bosch Rexroth IndraDrive C Advanced and IndraDrive Cs
Basic Universal Servo Power Amplifiers. Up to 8 IndraDrives can be
connected to the NY4150. Every power stage module can be used, but
the CSH control section (for IndraDrive C Advanced) and the Basic
Universal control section (for the IndraDrive Cs) must have the
SERCOS lll V1.1 protocol interface option. The firmware supported for
the IndraDrive C Advanced is MPH. The firmware supported for the
IndraDrive Cs is MPB. See the NYCe 4000 Software Release Bulletin
for supported firmware versions of the IndraDrive.

Microprocessor core for SERCOS Il V1.1 protocol support
2 standard RJ45 ("Ethernet") headers on the front panel
2 LEDs on the front panel for status indication of the module

Power consumption approximately 3 W at 24 V system power supply
voltage (measurement conditions: IndraDrive communication active, no
digital I/O connected)

Per module the following 1/O are available:

8 analog inputs (for LMS-MUX NY4960 or NY4074/NY4079 internal
multiplexer connection only)

3 digital RS485 outputs (for LMS-MUX NY4960 or NY4074/NY4079
internal multiplexer connection only)

12.2 Module identification

An identification label is attached on the NY4150 modules.
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_NYMO4.1- CA1

PO

| RO11
I 172782

SN: 7260

205123456

., 13W41—(3)
&

Fig. 12-3:

Example: identification label of the NY4150/10

Identification number Field explanation

1

Type code

Version level and status

Date of manufacture (yyWww)

Material number

Serial number

2
3
4
5
6

2D bar code

Tab. 12-1.

12.3 Module dimensions

Explanation of the fields of the NY4150 identification label

148.5

128.4

1 —

NY4150/10

Fig. 12-4:

NY4150 module dimensions
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Module type code Width Height Depth Weight

NYMO04.1-SE3-MAST-NY4150
NYMO04.1-SE3-MAST-NY4150/10

21.7mm |128.4 mm | 148.5 mm | 270 gr

Tab. 12-2: NY4150 physical data

12.4 Field Diagnostics

The module does not contain any replaceable or wear parts. In case of
failure, the entire module must be replaced.

The NY4150 modules have 2 bi-color module status indicator LEDs on the
front panel labeled "DRV" at the left side and "NET" at the right side.

e  "DRV" - Module status indicator
e "NET" - Microprocessor and SERCOS network status indicator

The various indications of the status indicator LEDs are described in tab.
12-3 "'DRV" status LED indications" on page 154 and tab. 12-4 ""NET"
status LED indications" on page 154.

LED indication Description

Red steady Default setting when module starts (power-up).

Fatal error on the Master module, or gateware, microware or
SERCON100M is not correct or not loaded, or communication
problem detected on the backplane (call service). The
NY4150/10 is only supported in NYCe 4000 Software Release
40VO00 or higher.

Orange steady Gateware, microware and SERCON100M loaded, but node
not yet operational, because other drive modules in the node
are initializing.

Green steady Gateware, microware and SERCON100M is loaded, module is
OK.

Tab. 12-3: "DRV" status LED indications

LED indication Description

Off Microprocessor not (yet) started. The MCU is starting, and has

not yet started the microprocessor.

After downloading new software to flash of the microprocessor
(a reset is required).

Orange During the power-up of the microprocessor, POST (Power On
Self Test) or downloading software or SERCON100M bitfile.

Green steady The SERCOS network is ready.
Red flashing (2Hz) | The SERCOS network is not ready.

Cables not connected, loop not closed, IndraDrive not
powered or network is being enumerated.

Tab. 12-4: "NET" status LED indications

SERCOS Il network connections
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The NY4150 and NY4150/10 module has two RJ45 ("Ethernet") headers on
the front panel.

e The NY4150 has 2 LEDs incorporated in the RJ45 headers, These 2
LEDs are an information indication of the SERCOS ring. The upper LED
(orange) indicates that data is transported over the Ethernet connection.
The lower LED (green) indicates that the Ethernet cable is correctly
connected.

e The NY4150/10 has 2 LEDs underneath the RJ45 headers. The orange
LED at the left side indicates that data is transported over the Ethernet
connection. The green LED at the right side indicates that the Ethernet
cable is correctly connected.

12.5 Supported NYCe 4000 functionality with NY4150

See fig. 12-5 "NY4150 in NYCe 4000 architecture" on page 155 for the
positioning of the NY4150 SERCOS Ill Master module in the NYCe 4000
architecture. The standard NYCe 4000 drive modules connect directly to
motor and sensor connectors via the system housing, whereas the NY4150
SERCOS Il Master module connects to the IndraDrive amplifiers via the
SERCOS link directly on the front of the module.

‘ system backplane ‘
@ @drive @ drive ﬁ drive
slot 0 slot 1 slot N
NY4110 NY4150 NY41x0 NY41x0
<,: maximum of 4
to PC and/or L] NYCe4000 L]
other NYCe4000 drive modules
nodes
maximum 8
IndraDrive
drives
Fig. 12-5: NY4150 in NYCe 4000 architecture

The NY4150 SERCOS Il Master module supports IndraDrive amplifiers in
combination with the other standard drive modules. The following functional
availability and limitations apply.

®  The total amount of axes supported in one NYCe 4000 node is 10 axes,
the maximum number of drive slots is 5. The axes are distributed over
the number of connected IndraDrive amplifiers and NYCe 4000 drive
modules.

e The SERCOS lll update frequency is equal to the node sample time.
Supported update frequency is 1 kHz. With Software Release 42VRS
(or higher version) the update frequency of 2 kHz is also supported. All
other update frequencies are not supported.

® Only one axis is supported per IndraDrive. The maximum supported
number of IndraDrives for an NY4150 is limited to 8 if the update
frequency is 1 kHz, and is limited to 5 if the update frequency is 2 kHz (if
that update frequency can be set).

®  Axis position sampling in the IndraDrive is synchronous with the axis
position sampling of the other standard drive modules.
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12.6 I/0 Connector

If the PVL at the drive is chosen, the position and velocity controller of
the IndraDrive is used. The controller parameters are mapped to the
controller parameter structure and units of the NYCe 4000 controller.
The corresponding sampling times depend on the used amplifier. The
current controller is always in the IndraDrive and the sampling time of
the current controller is predefined and fixed.

The NY4150 SERCOS Il Master module can only be installed in the
first drive slot (slot 0). This implies that only one NY4150 is supported
per node. The NYCe 4000 software will generate a configuration error if
an NY4150 is installed in another drive slot.

Two new motor types can be configured for the NY4150, IndraBLAC
and IndraLMS. All axes defined on an NY4150 must be of the same
motor type.

The SERCOS Ill Master module 1/O connector uses a 150 pin, 2mm Modular
Interconnect System. The pinout is sorted on insulated areas.

Pin Row A Row B Row C Row D Row E
1 AnGND AnVref Anin1- Anin1+
2 AnGND AnVref AnIn0- AnIn0+
3 DGND DGND DGND DGND DGND
4 AnIn2- AnIn2+ AnIn7+
5 AnIn3- AnIn3+ AnIn7—-
6 Anln4- Anind+ Anln6+
7 DigbVInO0a— |Dig5VInOa+ |AnIn6-
8 Dig5VInOb— | Dig5VInOb+ | Anin5+
9 Dig5VInOc- | Dig5VInOc+ | Anin5-
10 EncGND EncVref EncGND Enc5V0 Enc5V0
11
12
13
14
15
16
17
18
19
20
21
22
23
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12.8

12.9
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Pin Row A Row B Row C Row D Row E
24
25
26
27
28
29
30

Tab. 12-5: SERCOS /Il Master module I/O connector

1y e DGND on pin 3 of all rows is intended as shielding between
analog I/O and 5 Volt digital Inputs. No connections should
be made to these pins.

® Not allocated pins must be not connected.

Analog Inputs

The analog inputs are only supported when the NY4150 is applied in a Linear
Motion System (LMS) application. In the LMS application the analog inputs
are connected to the LMS-MUX NY4960 or the NY4074/NY4079 internal
multiplexer. See the NYCe 4000 Standard Housings and Accessories Manual
for detailed information.

Digital Outputs

The digital outputs are only supported when the NY4150 is applied in a
Linear Motion System (LMS) application. In the LMS application the digital
outputs are connected to the LMS-MUX NY4960 or the NY4074/NY4079
internal multiplexer. See the NYCe 4000 Standard Housings and Accessories
Manual for detailed information.

Connection NY4150 — IndraDrive

The connection between the NY4150 and the IndraDrive(s) forms a double
ring topology. A shielded twisted pair (STP) cable from the "PORT1" header
connects the NY4150 to the first IndraDrive, an STP cable connects the first
IndraDrive to the next IndraDrive, etc. The last IndraDrive connects with an
STP cable to the "PORT2" header on the NY4150, and closes the ring, see
fig. 12-6 "Connection ring between NY4150 and IndraDrive(s)" on page 158.
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12.10

O O
DRV NET

PORT1
RKB001x

PORT2

i i i
NY4150 m m
ﬂ

Il
,——ﬂ _,——[J

D m RKB001x D m RKB001x D m
[ [ [
IndraDrive IndraDrive IndraDrive
RKB001x
Fig. 12-6: Connection ring between NY4150 and IndraDrive(s)

The type numbers of the cables between the NY4150 and the IndraDrive(s)
are the following.

e  RKBO0013, which have a length of 25, 35 or 55 cm.
o RKB0011, length is specified by the customer.

The RKBO0013 is in principle meant for connection of IndraDrives that are
installed next to each other. The RKB0011 is meant to span larger distances.

The RKB0011 and RKB0013 are electrically identical.

Installation requirements

The RJ45 connections to the SERCOS network are located on the front of
the NY4150. Some form of network cable strain relief is required for this type
of connection to ensure a reliable contact between the RJ45 plug and
header. For SERCOS network cables connected to the NY4150 you can use
the strain relief bracket installed on the MCU. The NY4901/10 strain relief
bracket is developed for the NY4150/10. See the NYCe 4000 Standard
Housings and Accessories manual for detailed information.

Make sure that your machine design has sufficient free clearance space in
front of the NY4150 for a cable strain relief and the maximum allowed
bending of the SERCOS cables. As rule of thumb, 100 mm should suffice.

You must use some form of strain relief for the connection cables
to the NY4150 to ensure reliable connections.
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= Follow these instructions to prevent damage to the NY4150
module.

e Do not plug the NY4150 module into the backplane while the
24\ System power supply is applied.

® Do not remove the NY4150 module from the backplane
while the 24V System power supply is applied.

IndraDrive 1/O connection

See the NYCe 4000 Software User Manual, chapter Single Axis Control
Drivelink (SACDL), for the mapping of IndraDrive 1/0 names to NYCe 4000
I/O names.
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13 Encoders

13.1 Introduction

This chapter describes how to connect different types of encoders to the
drive modules and gives timing information for the control loop of the various
drive modules. You can connect the following encoder types.

®  Quadrature encoder

®  Analog position sensor (not supported on NY4125)

®  Rexroth MSM incremental position encoder (not supported on NY4130)
e  Rexroth MSM absolute position encoder (not supported on NY4130)

e  Sanyo Denki absolute position encoder (not supported on NY4130)

e EnDat2.2 encoder

® SinCos based encoder types through an additional NY4199 SinCos
Option module (not supported on NY4125), see also chapter 13.14
"NY4199 SinCos Option module for SinCos based encoders" on page
203.

- SinCos encoder
- EnDat2.1 encoder
—  Hiperface encoder

The power supply for all encoders connected to the drive modules in a
system housing is integrated on the MCU.

system housing

—
24V SYSTEM
§ § 525V max.3 A
encoder v v v l
power supply
NY4120 NY4125 NY4130 NY4140
MCU
NY411x
o) &) o) o)
%' t v v
max 2 max 5 max 2 max 1
encoders encoders encoders encoder
Fig. 13-1: Power supply diagram for encoders

The encoder power supply on the MCU delivers a voltage of 5.25V at a
maximum of 3A. Thus, the total current of all encoders connected to a node
must be lower than 3A. Another limitation is the maximum current that a drive
module can deliver. The maximum current that a drive module can supply to
its connected encoders depends on the drive module.
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13.2 Encoder power supply switch

All drive modules have hardware to switch the encoder power supply on and
off. The encoder power supply is available on the pin Enc5Vx where x is the
axis number. The NYCe 4000 software includes functions to switch the
encoder power supply on and off per axis. This functionality is available for all
drive modules. However, on the NY4120 drive module the encoder power
supply is combined for both axes. This implies that whenever the encoder
power supply for one of the axes is switched on, the encoder power supply
for the other axis is also switched on. Only when the encoder power supply
for both axes is switched off software-wise, pins Enc5V0 and Enc5V1 are
switched off.

See tab. 13-1 "Drive module encoder power supply characteristics" on page
163 for the properties of the encoder power supply, and tab. 13-2 "Encoder
connection cable characteristics" on page 163 for the connection cable
characteristics for the encoders.

= ® You must take care that the total current supplied by the
encoder power supply for the connected encoders to a
single drive module must stay below the maximum current
specified in tab. 13-1 "Drive module encoder power supply
characteristics" on page 163.

e The source for the encoder power supply on each drive
module is on the MCU module. The total required current for
all encoders connected to all installed drive modules in one
node must stay below 3000 mA.
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Characteristic

Description

Total supply current

NY4120, NY4130, NY4140
700 mA maximum per drive module
NY4125

300 mA maximum per axis

Overload protection

Thermal protection

NY4120

up to 1.4 A for both encoders
NY4125

up to 0.59 A per encoder
NY4130, NY4140

up to 1.4 A per encoder

Short-circuit current

NY4120

Limited at 1.7 A peak (0.4 A rms) typical for both
encoders

(pulsing until short-circuit condition is removed)
NY4125

Limited at 0.77 A peak (0.23 A rms) typical per
encoder

(pulsing until short-circuit condition is removed)
NY4130, NY4140

Limited at 1.7 A peak (0.4 A rms) typical per encoder
(pulsing until short-circuit condition is removed)

Tab. 13-1: Drive module encoder power supply characteristics
Characteristic Description

Cable length max 15 m.

Characteristic 80...120Q

impedance

Capacitance max 100 pF/m.

Tab. 13-2: Encoder connection cable characteristics

13.3 Timing aspects of the control loop

This chapter explains the timing aspects of the control loop components.
Components that act in the control loop are for example the position encoder,
A/D conversion time needed for certain encoders, calculation time needed by
the Position Velocity Loop (PVL), the Current Control Loop (CCL), and the
time needed to transfer data from the drive modules to the MCU (via the so-
called "sync" packet). Whether the PVL is executed on the MCU or on the
drive module also has impact on the timing.

First, the different sample time definitions and their relationship are
explained. With that information the moment of availability of encoder data
and other timing aspects are explained, for example

e  Data availability for sync packet transmission.
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All data values in the sync packet must be available before they are
fetched from the internal FPGA memory. The sync packet is transmitted
over the backplane to the MCU. Every drive module has a dedicated
communication channel with the MCU, so the sync packets of all drive
modules in the node are transmitted at the same time in parallel to the
MCU.

e  Data availability for Current Control Loop (CCL) calculation.

The CCL requires position data and current data for the current control
algorithm. The data must be available before the CCL is triggered.

e  Data availability for Position Velocity Loop (PVL) calculation.

The PVL requires the actual position data available on the latch
moment. The latch moment depends on the PVL frequency.

As all activities are derived from a network-synchronized clock, all activities in
each NYCe 4000 node are executed synchronously.

Sample time definitions

All activities, such as start of the A/D conversion or latch moment of encoder
data, start of the PVL calculation and transmission of the sync packet, are
derived from a single clock source on the MCU. The sync packet is
transmitted from the drive module to the MCU once every MCU sample.

-
latch 32kHz (31.25 ps) latch latch latch latch
SinCos [ ]
Quadrature [7]
ADC [ ] (Note 1)
digital encoder [~ T T T T T T T T T T T T T T T T T Tl (Note 2)
digital 110 []
[ PVL (on drive) | PVL (on drive) | PVL (on drive) | PVL (on drive) |
MCU sampl MCU sample
MCU sample (node) frequency 8 kHz (125 ps)
Fig. 13-2: Relation of MCU sample, PVL sample and encoder data (PVL on
drive @ 32 kHz)

fig. 13-2 "Relation of MCU sample, PVL sample and encoder data (PVL on
drive @ 32 kHz)" on page 164 shows that the information of the analog to
digital conversion is not available in time to be included in the sync packet
(Note 1). For this reason, the sync packet always contains the analog value
of the previous PVL sample. fig. 13-2 "Relation of MCU sample, PVL sample
and encoder data (PVL on drive @ 32 kHz)" on page 164 also shows that the
information of a digital encoder will not be available in time for the PVL (on
the drive module) when the PVL frequency is set at 32 kHz (Note 2). For this
reason, the PVL frequency must be set lower if you use a digital encoder, see
the following subchapter "Encoder position data". At the lower PVL frequency
the PVL (on the drive module) can use the actual information of the digital
encoder, see fig. 13-3 "Relation of MCU sample, PVL sample and encoder
data (PVL on drive @ 16 kHz)" on page 165. However, the sync packet
always contains the information of the digital encoder of the previous PVL
sample.
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latch 16 kHz (62.5 us) latch latch
SinCos [ ]
Quadrature []
ADC [ ] (Note 1)
digital encoder
digital 110 [T]
sync
PVL (on drive)
MCU sample MCU sample
MCU sample (node) frequency 8 kHz (125 ps)
Fig. 13-3: Relation of MCU sample, PVL sample and encoder data (PVL on

drive @ 16 kHz)

The moment that the PVL on the drive module starts depends on the
configured position encoder. If a SinCos-based encoder is used, the PVL can
start before the end of the sync packet. If a digital encoder is used the PVL
starts as soon as the position data becomes available, see fig. 13-2 "Relation
of MCU sample, PVL sample and encoder data (PVL on drive @ 32 kHz)" on
page 164 and fig. 13-3 "Relation of MCU sample, PVL sample and encoder
data (PVL on drive @ 16 kHz)" on page 165.

You can also use the PVL on the MCU. If you use the PVL on the MCU, keep
the following in mind.

e The PVL on the drive module defines the latch frequency. Even when
the PVL runs on the MCU, the latch frequency is the PVL frequency of
the drive module.

e The PVL on the drive module adds dithering and the test signal to the
controller out signal.

® The PVL on the drive module is the only component that communicates
information to the CCL.

The PVL on the MCU always starts after the end of the sync packet, see fig.
13-4 "Timing relation of MCU sample, PVL sample, encoder information (PVL
on MCU)" on page 165.

-
latch 32kHz (31.25 pis) latch latch latch latch
SinCos [ ]
Quadrature [7]
ADC [ ] (Note 1)
dgtal encoder [ TTTTTTTTIIITIIIIIATIIIIN (o)

digital /0 [T] '

MCU sample MCU sample
MCU sample (node) frequency 8 kHz (125 ps)

Fig. 13-4: Timing relation of MCU sample, PVL sample, encoder information

(PVL on MCU)

The PVL (on the drive module) frequency can be set to 4, 8, 16, or 32 kHz.
The sample frequency, also called the node frequency can be set to 1, 2, 4,
or 8 kHz.

Note that, depending on the selected node (sample) frequency and the PVL
(on the drive module) frequency, several PVL (on the drive module) sample
cycles are executed in one MCU sample. For example, if the sample
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frequency is 8 kHz and the PVL frequency is 32 kHz, 4 complete PVL cycles
are executed in a single MCU sample. This aspect is important to remember
when you examine trace data, as trace data is gathered once per MCU
sample.

If a drive module includes a Current Control Loop (CCL), PVL results, for
example Controller Out, are input data for the CCL. The CCL is executed
concurrently with the PVL on the drive module. This implies that information
for the CCL is one CCL sample delayed if the PVL runs on the drive module,
see fig. 13-5 "Timing relation of PVL sample, CCL sample and PWM signal"
on page 166 @.

If the PVL runs on the MCU, the information for the CCL is two PVL samples
delayed, because the PVL result (on the MCU) must be communicated to the
PVL on the drive module and the PVL on the drive module subsequently
must send the data to the CCL, see fig. 13-5 "Timing relation of PVL sample,
CCL sample and PWM signal" on page 166 @.

B P —_
latch 32kHz (31.25 ps) latch latch latch latch
[ PVL (on drive) | ] PVL (on drive) = :\?\ [ PVL (on drive) | [ PVL (on drive) |
oL O e [ [
I e L L 1 PWM32kHz
A I | IR e \ﬁ—v | — L L Pwmeskk:
MCU sample MCU sample
MCU sample (node) frequency 8 kHz (125 ps)
Fig. 13-5: Timing relation of PVL sample, CCL sample and PWM signal

Likewise, the update of the PWM output is concurrently executed with the
CCL. The update of the PWM may be delayed one CCL sample depending
on the PWM frequency, see fig. 13-5 "Timing relation of PVL sample, CCL
sample and PWM signal" on page 166. The figure also shows that the CCL
result on the PWM signal will be effective earlier if the PWM frequency is set
higher.

The CCL frequency can be set at 4, 8, 16, or 32 kHz. The PWM frequency
can be set to 16, 32, 64 or 96 kHz. Regarding the frequencies, the following
rule must be met in a node

ﬁode < ﬁVL < ﬁZCL < ﬂWM

To minimize delay times it is beneficial to execute the PVL, CCL, and PWM
processes at the highest possible frequency. However, the choice of
frequencies depends on other factors as well.

Encoder position data

As can be seen in fig. 13-2 "Relation of MCU sample, PVL sample and
encoder data (PVL on drive @ 32 kHz)" on page 164 and fig. 13-4 "Timing
relation of MCU sample, PVL sample, encoder information (PVL on MCU)"
on page 165, the position information of SinCos-based encoders (SinCos,
EnDat2.1 and Hiperface) and quadrature encoders is available when the
sync packet transmission is started. The position information that the PVL (on
the drive module or on the MCU) uses is always the actual data of the
SinCos, EnDat2.1, Hiperface encoder or quadrature encoder.
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The analog to digital conversion for the analog input value needs a certain

amount of time. The PVL calculation on the drive module is started before the

conversion is finished. The transmission of the sync packet is also started

before the conversion is finished. For these reasons, the PVL on the drive

and the PVL on the MCU both use the analog input value of the previous

PVL cycle.

As the acquisition and calculation of the position information of the digital

encoders (MSM, Sanyo Denki, or EnDat2.2) requires more time than

available when the PVL executes at 32 kHz, the use of a digital encoder puts

a limit on the highest selectable PVL frequency. The PVL frequency must be

set lower to meet the requirement that the position information used by the

PVL is the actual position.

e For MSM incremental and absolute encoders the allowed maximum
PVL frequency is 4 or 8 kHz.

e For Sanyo Denki absolute encoders the allowed maximum PVL
frequency is 4 or 8 kHz.

e For EnDat2.2 encoders the allowed maximum PVL frequency depends

on the EnDat clock, see tab. 13-3 "Maximum PVL frequency vs.
EnDat2.2 encoder clock frequency" on page 167.

EnDat clock frequency Maximum PVL frequency

1 MHz 4 kHz

2 MHz 8 kHz

4 MHz 16 kHz

Tab. 13-3: Maximum PVL frequency vs. EnDat2.2 encoder clock frequency

For more information see the NYCe 4000 Tools Manual, NYCeConfigurator
chapter, "Configuration at the axis level".

Digital inputs and digital outputs

The hardware inputs (such as digital inputs and temperature sensor) are
always up-to-date in the sync packet. The digital I/O operations are started
on the latch pulse. Sampling the digital inputs or triggering the digital outputs
requires a negligible amount of time, less than 2 ps.

The motor current is measured by the PVL. The sync packet contains the
measured motor current of the previous PVL cycle.

Relation between PVL update and setpoint generator

The setpoint generator calculates every MCU sample a new setpoint. To
minimize the disturbance in the closed loop the calculated displacement is
"spread" over the PVL cycles executed during the MCU sample period. Thus,
if the MCU sample frequency is 8 kHz and the PVL frequency is 32 kHz, the
displacement is divided in 4 smaller displacements, see fig. 13-6 "Relation
between MCU sample (setpoint generator) and PVL sample" on page 168.
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B B
latch 32 kHz (31.25 ps) latch latch latch latch

caloulated 7
displacement 7 "

Y.

[ PVL (on drive) ] [ PVL (on drive) PVL (on drive)

MCU sample

MCU sample

MCU sample (node) frequency 8 kHz (125 ps)

Fig. 13-6: Relation between MCU sample (setpoint generator) and PVL sample

Note that this division in smaller displacements is only done if the PVL on the
drive module is used.

No interpolation is possible when the PVL on the MCU is used as the PVL
frequency (on the MCU) equals the MCU sample frequency (node
frequency).

Encoders and BLDC motor with +5 Volt Hall sensors

The NY4120 and NY4140 drive modules have +5 Volt digital inputs which
can be used to connect the +5 Volt Hall sensors of a BLDC motor. For the
first axis, axisO, these inputs are Dig5VInOa, Dig5VIn0b, Dig5VInOc, and for
the second axis, if supported by the drive module, axis1, these inputs are
Dig5Vin1a, DigbVin1b, Dig5Vin1c.

The digital encoders (Rexroth MSM incremental and absolute, Sanyo Denki
absolute, EnDat2.1, EnDat2.2, Hiperface) and SinCos encoders also use
these +5 Volt digital inputs. This means that a BLDC motor with +5 Volt Hall
sensors and a digital encoder cannot be used on the same axis. There is one
exception, see "SinCos encoder" below.

See NYCe 4000 Standard Housings & Accessories, chapter "Encoder
connections" of the system housing for complete information of the pinout of
the encoder header.

The following table gives a summary of the possible or not possible
combinations of a BLDC motor with Hall sensors and a specific encoder on
the axes of a drive module.

BLDC Rexroth MSM Sanyo Denki SinCos EnDat2.1 EnDat2.2 Hiperface
axis 0 |5V Hall sensor - - OK - - -

24V Hall sensor OK OK OK OK OK OK
axis 1 |5V Hall sensor - - - - - -

24V Hall sensor OK OK OK OK OK OK

Tab. 13-4: BLDC motor with Hall sensors on axis 0 or axis 1 possibilities

Rexroth MSM incremental and absolute encoder

The combination of a Rexroth MSM incremental or absolute encoder with a
BLDC motor (with +5 Volt Hall sensors) is not possible. Note that if the Hall
sensors are used on the +24 Volt digital inputs, the Rexroth MSM
incremental or absolute encoder can be used with a BLDC motor.

Sanyo Denki absolute encoder
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The combination of a Sanyo Denki absolute encoder with a BLDC motor (with
+5 Volt Hall sensors) is not possible. Note that if the Hall sensors are used on
the +24 Volt digital inputs, the Sanyo Denki absolute encoder can be used
with a BLDC motor.

SinCos encoder

The SinCos encoder on axis1 uses the Dig5Vin1x connections for the SinCos
signals. Thus, the SinCos encoder cannot be used in combination with a
BLDC motor (with +5 Volt Hall sensors) on axis1. Note that if the Hall sensors
are used on the +24 Volt digital inputs, the SinCos encoder can be used on
axis1 with a BLDC motor.

The combination of a SinCos encoder with a BLDC (with +5 Volt or +24 Volt
Hall sensors) is possible on axis0, because the SinCos encoder does not use
the Dig5VIn0a, Dig5VIn0Ob, Dig5VInOc inputs, but the Opt_0, Opt_1, Opt_2
inputs.

EnDat2.1 encoder

The EnDat2.1 encoder uses the Dig5Vin connections for clock, data and
SinCos signals. Thus, the EnDat2.1 encoder cannot be used in combination
with a BLDC motor (with +5 Volt Hall sensors) on either axis. As one Dig5Vin
connection (Dig5VInOb+ and Dig5VInOb-) of axisO is used on the encoder
connector Ex.1 (for axis1), this also excludes the use of an EnDat2.1 encoder
on axis1 if a BLDC motor (with +5 Volt Hall sensors) is connected to axisO.
Note that if the Hall sensors are used on the +24 Volt digital inputs, the
EnDat2.1 encoder can be used with a BLDC motor.

EnDat2.2 encoder

The EnDat2.2 encoder uses the Dig5Vinxa connection for clock, and the
Dig5Vinxc connection for data. Thus, the EnDat2.2 encoder cannot be used
in combination with a BLDC motor (with +5 Volt Hall sensors) on either axis.
Note that if the Hall sensors are used on the +24 Volt digital inputs, the
EnDat2.2 encoder can be used with a BLDC motor.

Hiperface encoder

The Hiperface encoder uses the Dig5Vin connections for data, SinCos
signals and +8 Volt power supply. Thus, the Hiperface encoder cannot be
used in combination with a BLDC motor (with +5 Volt Hall sensors) on either
axis. As one Dig5Vin connection (Dig5VInOb+ and Dig5VInOb-) of axisO is
used on the encoder connector Ex.1 (for axis1), this also excludes the use of
an Hiperface encoder on axis1 if a BLDC motor (with +5 Volt Hall sensors) is
connected to axisO. Note that if the Hall sensors are used on the +24 Volt
digital inputs, the Hiperface encoder can be used with a BLDC motor.

13.5 Quadrature encoder

The quadrature encoder is also named A/B encoder, S0S90 encoder and 3-
channel digital incremental encoder.
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Characteristic

Specification

Main power supply

525V, +01V

Switch on/off capability

Yes, switch on/off by software (see note 1)
° NY4120

switch on/off per drive
] NY4125, NY4130, NY4140

switch on/off per axis

Tab. 13-5:

Power supply characteristics

Characteristic

Description

Number of encoder inputs

e 2(NY4120, NY4130)
e 1(NY4140)
e 5(NY4125)

NY4199 SinCos Option module | No
required
Galvanic insulated No

Encoder signal interface

RS422 (differential) or ‘half RS422 referenced to
2.05 Volt’ (single ended)

Line termination

On-board, 390 Q for NY4120, NY4130
On-board, 390 Q for NY4140
On-board, 400 Q for NY4125

Input frequency
QuadA, QuadB and Index

(not guaranteed with
collector output)

open

Max. 10 MHz.
(incremental pulse count up to 40 MHz)

Pulse width Index pulse

(not guaranteed with
collector output)

open

Tindex = 25 ns

Phase alarm

Yes, if quadrature phase difference Tph < 16 ns
within one sample

Cable break alarm

Yes, but only when differential signals are offered.

Available on QuadA, QuadB and Index on all
drive modules except NY4125.

Available on QuadA and QuadB on NY4125 drive
module.

Enable/disable by software

Maximum allowed signal skew
between balanced inputs for
proper cable break detection

Tskew < 2500 ns
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Characteristic Description

Pull
collector driver

up resistor for open |Notincluded, if necessary add externally

Miscellaneous items Markers can be set at every increment

Tab. 13-6: Encoder inputs characteristics per drive module

Software behavior on cable break and short-circuit detection

tab. 13-7 "Cable break and short-circuit detection conditions" on page 171
lists the cable break and short-circuit detection in the hardware on the
QuadA, QuadB and Index connections and the behavior of the NYCe 4000
software (if the error is enabled).

Error condition Software behavior

Both differential inputs not connected Cable break error
[ ]
[}

QuadA+ and QuadA-
QuadB+ and QuadB-

Index+ and Index—

One of the differential inputs not connected Position error
[ ]

QuadA+ or QuadA-
QuadB+ or QuadB-

One or both differential inputs connected to GND Position error
[ ]

QuadA+ and / or QuadA-
QuadB+ and / or QuadB-

One or both differential inputs connected to Enc5V Position error
[ ]

QuadA+ and / or QuadA-
QuadB+ and / or QuadB-

Short circuit between differential inputs Cable break error
[}
[}

QuadA+ and QuadA-
QuadB+ and QuadB-

Index+ and Index—

Tab. 13-7: Cable break and short-circuit detection conditions
Noftes
®  NYCe 4000 supports quadrature encoders with and without index. If you

connect a "Quadrature without index" encoder, you must connect the
Index+ and Index- inputs of that axis on the drive module to EncGND to
prevent an incorrect cable break error. This does not apply to the
NY4125, because the NY4125 does not support cable break detection
on the index signal. Depending on the axis and the drive module, the
index inputs are EncOIndex+ and EncOlndex- or Enc1lndex+ and
Enc1index-.

To connect the quadrature encoder hardware-wise single-ended, you
must connect the differential negative inputs on the drive module to
EncVref. If the quadrature encoder is connected hardware-wise single-
ended, see fig. 13-9 "Examples of correct connections" on page 174,
this can be indicated in the software with the parameter
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SAC_PAR_QUADRATURE_SINGLE_ENDED. See the NYCe 4000
Tools Manual and the NYCe 4000 Software User Manual for more
information. If single-ended is selected via the parameter, the cable
break detection is disabled in software, and the cable alarm will never
occur.

Cable break detection and maximum shift

i Tph
:m—ph: phase alarm if Tph < 16 ns

QuadB W
index / \

Tindex '
minimum pulse width index pulse Tindex = 25 ns

input

|
|
| Tskew
|
e
|

inputN W

maximum allowed signal skew between balanced
inputs for proper cable break detection Tskew < 2500 ns

Fig. 13-7: Timing requirements of the encoder signals QuadA, QuadB and In-
dex

Encoder inputs assignment Backplane pin Description Remark

Enc#QuadA-, Enc#QuadA+ QuadA signal for axis# 1
Enc#QuadB-, Enc#QuadB+ QuadB signal for axis# 1

Enc#Index—, Enc#Index+ Index signal for axis# 2

Enc5V# Power supply for axis# 1

EncVref Common reference signal -

EncGND Common ground signals -

1 #m 0, 1 for NY4120 and NY4130, 0 for NY4140, 0, 1, 2, 3, 4 for
NY4125

2 #m 0, 1 for NY4120 and NY4130, 0 for NY4140

Tab. 13-8: Encoder inputs assignment
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Node Node
Enct Enc+
1200 2000
+5V25 +5V25
LTC1519 2000 L LTC1519
270Q EN 100pF EN
Er Ei
DGND
MAX1562 MAX1564
To cable alarm detection To cable alarm detection
(on QuadA and QuadB only)

[See Note 1] REF3120 REF3120
EncVref — +5V25 — +5V25

4 100 LJ 1 1 100 LJ 1

--100 nF __100 nF __100 nF __100 nF
EncGND [See Note 3] EncGND [See Note 3]

[See Note 2] NY4120 / NY4130 / NY4140 k [See Note 2] NY4125
Fig. 13-8- Input circuit for the encoder signals QuadA, QuadB and Index
Noles

1. When switching off the power of the encoder the software behavior is as
follows.

® A power loss error may be generated on the axis.

®  The axis may go to the error state and set 'not homed'. If power to
the encoder is switched off and both quadrature signals are "high",
the axis goes to the error state and is set 'not homed'. If power to
the encoder is switched off and both quadrature signals are "low",
the axis remains in its current state.

To recover from this situation, you must switch on the encoder power,
reset and home the axis.

2. Connect the NYCe 4000, a power supply or other equipment on a metal
frame or mounting base and make sure there is a galvanic contact.

3. EncGND is connected to the internal system ground, which is ground
MCU, drive logic, analog 1/O, and host PC if the MCU is NY4110 and an
IEEE 1394b cable is used.

For proper use, this ground may not be connected to motor or digital 1/0O
ground.

4. If necessary, depending on the type of encoder, add a pull up resistor,
see fig. 13-9 "Examples of correct connections" on page 174 (see also
the datasheet of the encoder).

Follow these cabling instructions.
e  Always use a shielded cable.

e  The shielding on the NYCe 4000 side of the cable must be connected to
Shield (house connector).

e |f the equipment on the application side is metal, connect the shield to
the equipment housing.

Please study the datasheet of the encoder to find out the correct way to
connect. fig. 13-9 "Examples of correct connections" on page 174 shows
some examples.
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Encoder - Differential with RS422 line driver Encoder - Differential with RS422 line driver
(for example HP HEDL series) (for example HP HEDL series)

Node Node

EncVref EncVref
QuadA-, QuadB-, Index— v QuadA-, QuadB-, Index—
QuadA+, QuadB+, Index+ i QuadA+, QuadB+, Index+
EncsV \

EncGND

Enc5V

N EncGND

St

Non metal housin,
Metal housing ueing

Encoder - single ended with open collector Encoder - single ended with open collector
(for example HPHEDS series) (for example HPHEDS series)
Node [See Note 4] Node

[See Note 4]
EncVref

N I () QuadA-, QuadB-, Index-

A A
.l-.-_-‘. QuadA+, QuadB+, Index+
A W A W () Encsv

QuadA-, QuadB-, Index— 7
QuadA+, QuadB+, Index+ i
EncsV N
EncGND N, P () EncGND

Non metal housing

Metal housing

Fig. 13-9: Examples of correct connections

13.6 Analog position sensor

The analog inputs of the drive can be configured for connection of an analog
position sensor.

Characteristic Description

Number of analog|e 2 (NY4120, NY4130)
inputs o 1(NY4140)

Type Differential; no galvanic insulation

Range (user selectable) |4 - 20 mA (not available on NY4130)
+/—-10V differential
+/-10V single ended

Input impedance 10kQ // 1 nF

Resolution 12 bit monotonic (NY4120/NY4140)
16 bit monotonic (NY4130)

Linearity 1LSB

Accuracy Absolute: 3% of full scale

Relative: 0.1% of full scale

Sample frequency Synchronously 32 kHz

Bandwidth ADC 4 kHz

Tab. 13-9: Analog inputs characteristics per drive module
Encoder inputs assignment Backplane pin Description

AnIn0—, AnIn0+ Analog input 0 for axisO

Anin1-, Anin1+ Analog input 1 for axis1

AnVref Analog reference voltage (only on NY4130)
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Backplane pin Description
AniInC When used as current input (not on NY4130)
AnGND GND

Tab. 13-10: Analog inputs assignment

Application Node

,IL Anin+ 12k

100 kQ

4 (*)
120Q =g}
ANGND
= (%
100 kQ
Anin - 12kQ
1

(*) See specific drive module for component value.

[See Note 4]

[See Note 1 and 2]

REF3112
OPA2277

+5V

AnVref 2 ‘
T \—}—‘ 10 uFT Tmo nF Two nF

[See Note 3] / ’F

Fig. 13-10: Analog input circuit for Anin0 and Anin1

Notes

1.

The shielding does not have to be separate for each input as the
drawing suggests, but may be common for all analog signals in the
cable.

Follow the following cabling instructions.
e  Always use a shielded cable.

® The shielding on the NYCe 4000 side of the cable must be
connected to Shield (house connector).

o If the equipment on the application side is metal, connect the shield
to the equipment housing.

. Connect the NYCe 4000, a power supply or other equipment on a metal

frame or mounting base and make sure there is a galvanic contact.

. AnGND is connected to the internal system ground, which is ground

MCU, drive logic, encoder ground, and host PC if the MCU is NY4110
and an IEEE 1394b cable is used.

For proper use, this ground may not be connected to motor or digital 1/0O
ground.

. AnVref can be used as a reference voltage for improved accuracy of

analog conversion.

If the encoder input source provides a balanced differential signal, it
may be desirable to connect a termination resistor between the signal
wires at the NYCe 4000 side. Consult for this the installation instructions
of the supplier.
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The choice between the voltage or current measurement of the analog inputs
is user selectable by a software parameter, see the file "nhiparameters.h",
parameter NHI_PAR_ANINx_ADC_DIMENSION_SLOTy (x=0,1 y=0...4) and
the NYCe 4000 Software Reference  Manual, enumeration
nhi_adc_dimension.

° + /- 10 Volt differential

If the analog input source provides a balanced differential signal,
connect the signal wires to the corresponding input pins on the
NYCe 4000 side.

e +/-10 Volt single ended

If the encoder input source provides a single ended signal, connect the
signal wire to the positive print on the NYCe 4000 side, and connect the
application ground to the negative input pin on the NYCe 4000 side.

e 4-20mA (noton NY4130)
®  Connect pin Anin-to AnGND in the connector
° Connect pin Anin+ to AnInC in the connector

fig. 13-11 "How to connect the analog inputs" on page 176 shows how to
connect the analog inputs.

+/- 10 Volt Differential +/- 10 Volt Single ended 4-20 mA
Appplication Node Appplication Node Appplication Node
Anin+ Anin+ Anin+
AninC Application AninC AninC
ground
/ AnGND AnGND AnGND
See Note 5 Anin- Anin - Anin-

Fig. 13-11: How fo connect the analog inputs

Rexroth MSM incremental encoder

Power supply

Encoder data

Characteristic Specification

Main power supply 525V 01V

Switch on/off capability Yes, switch on/off by software
. NY4120 : switch on/off per drive

. NY4125, NY4140 : switch on/off per axis

Battery No battery

Tab. 13-11: Power supply characteristics

This encoder provides relative indirect position detection.

e  After power-on or a power supply failure, the axis must always be
moved to its home position before processing can begin.

®  The Rexroth MSM encoder counts downward (position increases) when
the shaft of the encoder rotates clockwise. This behavior is opposite to
most other encoders.
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Value Note
Signal square-wave Frequency: max. 250 kHz
Resolution ° 10000 1 zero pulse per revolution
(2500 pulses/rev)
° 20 bit
Output format Binary
Increasing direction Counter-clockwise As viewed from the encoder shaft end
Operating temperature 70 °C
Baud rate 2.5 MBaud
Accumulative pitch error +-0° 00' 80"
Encoder interface (to drive controller) Serial; baud rate 2.5 MBaud
Tab. 13-12: ggtfcgf MSM incremental encoder (data based on a temperature of
Encoder inputs characteristics

Characteristic Description
Number of encoder inputs [ 2 (NY4120, NY4130)

] 1 (NY4140)

. 5 (NY4125)
NY4199 SinCos Option module required No
Galvanic insulated No
Encoder signal interface RS422 (differential)
Line termination (] On-board, 120 Q in series with 680 pF on NY4120 and NY4140

. On-board, 400 Q on NY4125
Input frequency Max. 2.5 MHz (not guaranteed with open collector output)
Pull up resistors for open collector driver ° 2k2 on-board on NY4120, NY4140

. Not included on NY4125

If necessary add externally

Cable break alarm By software protocol errors
Miscellaneous items Markers can be set at every increment
Tab. 13-13: Encoder inputs characteristics per drive module

Encoder inputs assignment

Backplane pin Description

Dig5VInOc-, Dig5VInOc+ Data- and Data+ to drive for axisO (NY4120, NY4140)
Dig5VIn1c—, Dig5VIn1c+ Data- and Data+ to drive for axis1 (NY4120)
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Backplane pin

Description

Enc#QuadB- , Enc#QuadB+

Data— and Data+ to drive for axis# (NY4125)

(#=0,1,2,3,4)
EncGND GND
Tab. 13-14: Encoder inputs assignment
Node +5V25 Node
Enc+
Dig5Vin + |
. . 2000
j_ SNB5HVD485
1200 330pF SNB5HVD485
A 200 Q 1009F__
B A
68O o 330pF Enc - 5
Dig5Vin - T T
DGND
MAX1562 [See Note 2] MAX1564 [See Note 2]

+5V25

+5V25

EncGND [See Note 3] EncGND [See Note 3]

{Se6 Note 1] NY4120 / NY4140 o0 Noto 1 NY4125
Fig. 13-12: Input circuit for the Rexroth MSM incremental encoder
Notes

1. Connect the NYCe 4000, a power supply or other equipment on a metal
frame or mounting base and make sure there is a galvanic contact.

2. When switching off the power of the encoder the software behavior is as
follows.

® A power loss error is generated on the axis.
®  The axis will go to the error state and be set 'not homed'.

To recover from this situation, you must switch on the encoder power,
reset and home the axis.

3. EncGND is connected to the internal system ground, which is ground
MCU, drive logic, analog I/O, and host PC if the MCU is NY4110 and an
IEEE 1394b cable is used.

For proper use, this ground may not be connected to motor or digital I/O
ground.

For connection of Rexroth MSM incremental encoders to the NYCe 4000,
use encoder cable RKG0040, order number R911328668, see fig. 13-13
"MSM encoder cable layout" on page 179 and fig. 13-14 "MSM encoder
cable pinout" on page 179. These cables are custom made to the length
specified.
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| —1
@X .I RKG0040 | RKGOoO040|
—

INS0753/C01 INK0448 INS0769/L01

Fig. 13-13: MSM encoder cable layout
4oVl BN 0.5 mm? o Enc5Y
GND_Encoder jmme—t : : WH 0.5 mm? ‘ ! 14 EncGMD
EncData+ w2 - BK o~ 025mm? ‘ ! { { DigsWln +
EncData- pmd L | BD _ / 0.25 mm? L2 pigean -
|| el
Battery+ 3 VT - 0.25 mm? | T
Battery- i : : =Lt /’. 0,25 mm? T : ! ‘
B PK 0,25 mn¥ ! ‘
L GY 0,25 mm? L
! GN 0.25 mime ! | |
MSM 3 il 0,25 - | Nycedo00
B B e 2 W
77 [ L o
Fig. 13-14: MSM encoder cable pinout

Follow these cabling instructions.
e  Always use a shielded cable.

e  The shielding on the NYCe 4000 side of the cable must be connected to
Shield (house connector).

e |f the equipment on the application side is metal, connect the shield to
the equipment housing.

13.8 Rexroth MSM absolute encoder

Power supply Characteristic Specification
Main power supply 525V 01V
Switch on/off capability Yes, switch on/off by software

° NY4120 : switch on/off per drive
(] NY4125, NY4140 : switch on/off per axis

Battery 36V
Battery enables

o holding data (in multi-turn operation)

o multi-turn operation when power supply fails

Tab. 13-15: Power supply characteristics

Encoderdata The absolute encoder type MO and M5 can be used as single-turn encoder
without further accessories. The absolute encoder type MO and M5 can be
used as multi-turn encoder when the battery box accessory is used.
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The single-turn absolute encoder is used for absolute indirect position
detection within 1 motor revolution. With this operation mode the absolute
axis position will get lost after power shut down.

The multi-turn absolute encoder is used for absolute indirect position
detection within -16384 to 16383 motor revolutions for encoder type MO and
within -2048 to 2047 motor revolutions for encoder type M5. The multi-turn
absolute encoder replaces a separate absolute value encoder at the motor.

® The absolute axis position of this encoder type remains correct after
power shut down, because of the battery back-up. When the encoder is
fully powered by the battery the position is guaranteed only if the
encoder did not exceed a velocity of 100 revolutions per minute. If you
disconnect the battery box from the encoder, you will lose the absolute
axis position.

®  The Rexroth MSM encoder counts downward (position increases) when
the shaft of the encoder is rotated clockwise. This behavior is opposite
to most other encoders.

e |f the Rexroth MSM absolute encoder is used without a battery, the
NYCe 4000 software will report the error "Encoder Battery Warning" or
"MSM system down" depending on the selected error handler. The
encoder can be powered using an external battery or the NYCe 4000
encoder power supply. It depends on how long the external battery is
disconnected and the severity level of the selected error handler
whether the error message "Encoder Battery Warning" or "MSM System
Down" is generated. Depending on the severity level of the error handler
you can still reset the error and use this encoder.

The use of the multi-turn option requires an external battery box. The external
battery box can be connected to the battery power supply pins of the
encoder.

The following accessories are available for the encoder type MO.

Component name Order number cable length
Battery box SUP-E01-MSM-BATTERYBOX R911324240 -
Spare battery SUP-E03-DKC*CS-BATTRY R911295648

Tab. 13-16: Accessories for encoder type MO

The following accessories are available for the encoder type M5.

Component name Order number Cable length
Battery box SUP-E02-MSM-BATTERYBOX-L010 R911346063 1000 mm

SUP-E02-MSM-BATTERYBOX-L030 R911346065 3000 mm

SUP-E02-MSM-BATTERYBOX-NNNN R911346084 250 mm
Spare battery SUP-E02-MSM-BATTERY R911369925

Tab. 13-17: Accessories for encoder type M5

Single-turn signals
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Value

Note

Absolute value

32 bit

Resolution Type MO: 17 bit (131072 pulses/
rev)
Type M5: 20 bit (only supported in
47VRS and 48VRS)

Maximum rotational speed (in|6000 rpm

normal operating mode)

Maximum angular acceleration (in
normal operating mode)

80000 rad/s?

Output format Binary
Increasing direction Counterclockwise As viewed from the encoder shaft end
Accumulative pitch error MO : £80" (+8LSB)

M5 : +80" (+64LSB)

Adjacent pitch error

MO :
M5 :

+40" (+4LSB)
+5" (+4LSB)

Accuracy in case the main power
supply is switched on repeatedly
(within a revolution of 3.5° after
switching on power)

MO :
M5 :

+80" (+8LSB)
+40" (+32LSB)

After the shaft rotates by more than 3.5°, the
tolerance increases to +5LSB for MO, and +20"
(x16LSB) for M5 due to the increased
correction precision

Encoder interface (o  drive | serial; baud rate 2,5 MBaud

controller)
Tab. 13-18: Data for single-turn signals (data based on a temperature of 25 °C)
Multi-turn signals
Value Note

Resolution 1CIT C/T: counter value per turn

Counter for multi-turn

Type MO: 15 bit (-16384 to 16383)
Type M5: 12 bit (-2048 to 2047)

(only supported in 47VRS and
48VRS)
Maximum rotational speed (in|6000 rpm
normal operating mode)
Maximum rotational speed (in|6000 rpm Time of the power-off timer: 5 seconds
power-off mode, timer)
Maximum rotational speed (in|6000 rpm
power-off mode, power-off
operation)

Maximum angular acceleration (in
normal operating mode)

80000 rad/s?

Maximum angular acceleration (in
power-off mode, timer)

80000 rad/s?
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Value

Note

Maximum angular acceleration (in

4000 rad/s?

power-off mode, power-off

operation)

Output format binary

Increasing direction counterclockwise As viewed from the encoder shaft end

Data rate time (by means of
integrated capacitor, encoder type
MO only)

1 hour (at delivery)

15 minutes (after 10 years)

After 10 years, calculated time at 40° C and 12
hours per day powered (the service life of the
capacitor basically depends on ambient
temperature and operating voltage)

Tab. 13-19: Data for multi-turn signals (data based on a temperature of 25 °C)
Encoder inputs characteristics

Characteristic Description
Number of encoder inputs U 2 (NY4120)

° 1 (NY4140)

] 5 (NY4125)
NY4199 SinCos Option module required No
Galvanic insulated No

Encoder signal interface

RS422 (differential)

Line termination

On-board, 120 Q in series with 680 pF on NY4120 and NY4140
On-board, 400 Q on NY4125

Input frequency

Max. 2.5 MHz

Cable break alarm

By

software protocol errors

Pull up resistors for open collector driver °

2k2 on-board on NY4120 and NY4140
Not included on NY4125

If necessary add externally

Miscellaneous items

Markers can be set at every increment

Encoder inputs assignment

Tab. 13-20:

Encoder inputs characteristics per drive module

Backplane pin

Description

Dig5VInOc- and Dig5VInOc+

Data- and Data+ for axisO (NY4120, NY4140)

Dig5Vin1c- and Dig5Vin1c+

Data— and Data+ for axis1 (NY4120)

Enc#QuadB- and Enc#QuadB+

Data— and Data+ for axis# (NY4125)

#=0,1,2,3,4)
EncGND GND
Tab. 13-21: Encoder inputs assignment
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Node

Dig5Vin +

120 Q

680pF

pigsvin- T

ﬁjsvzs
SN65HVD485
330pF
A
330pF [ B

DGND

MAX1562

[See Note 2]

+5V25

() EncGND [See Note 3]

[See Note 1]

NY4120 / NY4140

Node

Enc+

200 Q

200 Q

Enc -

100pF

SN65HVD485

A

B

DGND

MAX1564

[See Note 2]

+5V25

EncGND [See Note 3]

[See Note 1]

NY4125

Fig. 13-15:

Notes

Input circuit for the Rexroth MSM absolute encoder

1. Connect the NYCe 4000, a power supply or other equipment on a metal
frame or mounting base and make sure there is a galvanic contact.

2. When switching off the power of the encoder the software behavior is as

follows.

® A power loss error is generated on the axis.

®  The axis will go to the error state and be set 'not homed'.

To recover from this situation, you must switch on the encoder power,
reset and home the axis.

EncGND is connected to the internal system ground, which is ground
MCU, drive logic, analog I/O, and host PC if the MCU is NY4110 and an
IEEE 1394b cable is used.

For proper use, this ground may not be connected to motor or digital 1/O

ground.

Encoder connection  Encoder type MO

For connection of Rexroth MSM encoder type MO to the NYCe 4000, use
encoder cable RKG0040, order number R911328668, see fig. 13-16 "MSM
encoder type MO cable layout" on page 183 and fig. 13-17 "MSM encoder
type MO cable pinout" on page 184. These cables are custom made to the
length specified. The encoder cable RKG0040 connects the Battery+ and
Battery- pins of the encoder to Enc5V and EncGND pins of the NYCe 4000

encoder power supply source.

| RKG0040 |

[ RKGOo040|

—
E§X IIIIIII

INS0753/CO1

INK0448

INS0769/L01

Fig. 13-16:

MSM encoder type MO cable layout
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v =11 ¢ B 0.5 mme g Encav
GND_Encoder 2t WH 0.5 mm? : | 14 EncMD
EncData+ e - Bl 025 I’ . ! | ; Digavin +
EncData- . . : : RD . 0.25 mm? | l | |20 Dig&'in -
Battery+ mm3 VT e liznrie H —|
i
Battery- ot : : BU e 0.25 mme ' : ) |
: : PK 0,25 mny? J |
1 Gy 0,25 mm? | ! i
L1 GN 0,25 mime - |
MSM o EN .85 et . | NvCeao00
—~ —g - T Tttt L’ |
HE [—
Fig. 13-17: MSM encoder type MO cable pinout

Encoder type M5

For connection of Rexroth MSM encoder type M5 to the NYCe 4000, use
encoder cable RKG0064, order number R911347438, see fig. 13-18 "MSM
encoder type M5 cable layout" on page 184 and fig. 13-19 "MSM encoder
type M5 cable pinout" on page 184. These cables are custom made to the
length specified. The encoder cable RKG0064 connects the Battery+ and
Battery— pins of the encoder to Enc5V and EncGND pins of the NYCe 4000
encoder power supply source.

RKGO0064] REG0012 RKG0064
RGS1781/CO1
INS0769/L01
Fig. 13-18: MSM encoder type M5 cable layout
-/ L
45V L2 i Ir 1] BN 05mm: ;f \I } 1% Enc5\
GND_Encoder 9 T WH 0.5 mm T i 14=‘| EncGMD
Battery+ ( ! : : GN 0,20 mm? : : I i
Baitery - ! Ll YE 0,20 mm? L1 | |
[ I
Data+ Y31 BU o20mm & Diggin +
Data- r4 - 0G 0,20 mm '\1)'_} 20% Dig5Vin -
MSM N o 5| Nvces000
Fig. 13-19: MSM encoder type M5 cable pinout

If the absolute encoder is powered with the NYCe 4000 encoder power
supply source, the NYCe 4000 software may generate the error message
"Encoder Battery Warning" or "MSM system down" every start-up after
power-on of the 24V System power supply.

1y A power supply voltage must always be connected to Battery+
and Battery—. If no power supply voltage is connected, the
encoder will return an error.
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For proper use, you can choose between two power supply sources to
connect to Battery+ and Battery-.

External battery: the encoder always returns an absolute position, even
when system power is switched off.

Enc5V: the encoder works properly, but when system power is switched
off, the absolute position is lost.

Follow these cabling instructions.

Always use a shielded cable.

The shielding on the NYCe 4000 side of the cable must be connected to
Shield (house connector).

If the equipment on the application side is metal, connect the shield to
the equipment housing.

13.9 Sanyo Denki absolute encoder

Power supply

Encoder data

Characteristic Specification

Main power supply 525V,+£0.1V

Switch on/off capability Yes, switch on/off by software (see note 2)
U NY4120

switch on/off per drive
o NY4125, NY4140

switch on/off per axis

Battery 36V

Battery enables
° holding data (in multi-turn operation)

o multi-turn operation when power supply fails

Tab. 13-22: Power supply characteristics

This encoder provides absolute indirect position detection within 65536 motor

revolutions. Replaces separate absolute value encoders at the motor.

= If the Sanyo Denki absolute encoder is a single-turn encoder, an
external battery is not needed. If the Sanyo Denki absolute
encoder is a multi-turn encoder, an external voltage source must
always be connected to Battery+/Battery—.
If the Sanyo Denki absolute multi-turn encoder is used and no
external voltage source is connected, the encoder will return an
error. After the error handling you can use the multi-turn encoder
as a single-turn encoder.

Noftes

The absolute axis position of this encoder type remains correct after
power shut down, because of the battery back-up.

The Sanyo Denki encoder counts downward (position increases) when
the shaft of the encoder is rotated clockwise. This behavior is opposite
to most other encoders.
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the NYCe 4000 software will report the error "Encoder Battery Warning"
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encoder power supply.

- An external battery, SUP-E01-MSM-BATTERYBOX, order number
R911324240, can be connected to the battery power supply pins of
the encoder.

—  The encoder cable RKG0040 connects the Battery+ and Battery—
pins of the encoder to Enc5V and EncGND pins of the NYCe 4000
encoder power supply source. If the absolute encoder is powered
with the NYCe 4000 encoder power supply source, the NYCe 4000
software may generate the error every start-up after power-on of

the 24V System power supply.

It depends on how long the external battery is disconnected and
the severity level of the selected error handler whether the error
message "Encoder Battery Warning" or "General Encoder Error" is
generated. Depending on the severity level of the error handler you

can still use this encoder.

Single-turn signals

Value

Note

Absolute value

32 bit

Resolution 17 bit (131072 pulses | Accuracy is 8 bit
per revolution)

Maximum rotational | 7200 rpm

speed (in normal

operating mode)

Maximum angular
acceleration (in normal
operating mode)

100000 rad/s?

Output format Binary
Increasing direction Counterclockwise As viewed from the encoder
shaft end
Encoder interface (to|serial; baud rate 2,5
drive controller) MBaud
Tab. 13-23: Data for single-turn signals
Multi-turn signals
Value Note
Resolution 1C/T C/T: counter value per turn

counter for multi turns

15 bit (-16384 to 16383)

rotational
normal

Maximum
speed (in

operating mode)

7200 rpm
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Value Note
Maximum rotational | 10000 rpm
speed (in power-off
mode)
Maximum angular | 100000 rad/s?

acceleration (in normal
operating mode)

Maximum angular | 100000 rad/s?

acceleration (in power-

off mode)

Output format binary

Increasing direction counterclockwise As viewed from the encoder
shaft end

Tab. 13-24: Data for multi-turn signals (data based on a temperature of 25 °C)

Characteristic Description

Number of encoder inputs

e 2(NY4120)
e 1(NY4140)
e 5(NY4125)

NY4199 SinCos Option module | No
required
Galvanic insulated No

Encoder signal interface

RS422 (differential)

Line termination

. On-board, 120 Q in series with 680 pF on
NY4120 and NY4140

° On-board, 400 Q on NY4125

Input frequency

Max. 2.5 MHz

Cable break alarm

By software protocol errors

Pull up resistors for
collector driver

open

(] 2k2 on-board on NY4120 and NY4140
° Not included on NY4125
If necessary add externally

Miscellaneous items

Markers can be set at every increment

Tab. 13-25:

Encoder inputs characteristics per drive module

Backplane pin

Description

Dig5VInOc- and Dig5VInOc+

ES- and ES+ for axisO (NY4120, NY4140)

DigbVin1c— and Dig5Vin1c+

ES- and ES+ for axis1 (NY4120)

Enc#QuadB- and Enc#QuadB+

ES- and ES+ for axis# (NY4125 ,#=0, 1, 2, 3, 4)

EncGND

GND

Tab. 13-26:

Encoder inputs assignment
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Node +5V25 Node
Enc+
Dig5VIn +
. . 2000
i SNE5HVD485
1200 330pF SNE5HVD485
200 @ -
A 100pF
B A
oaopF 330pF Enc - 5
pigsvin- T~ T
DGND
MAX1562 MAX1564
[See Note 2] 5 [See Note 2]

+5V25

+5V25

() EncGND [See Note 3] EncGND [See Note 3]

{Se6 Note 1] NY4120 / NY4140 oo ot 1 NY4125
Fig. 13-20: Input circuit for the Sanyo Denki absolute encoder
Notes

1. Connect the NYCe 4000, a power supply or other equipment on a metal
frame or mounting base and make sure there is a galvanic contact.

2. When switching off the power of the encoder the software behavior is as
follows.

® A power loss error is generated on the axis.
®  The axis will go to the error state and be set 'not homed'.

To recover from this situation, you must switch on the encoder power,
reset and home the axis.

3. EncGND is connected to the internal system ground, which is ground
MCU, drive logic, analog I/0, and host PC if the MCU is NY4110 and an
IEEE 1394b cable is used.

For proper use, this ground may not be connected to motor or digital 1/0O
ground.

For connection of Sanyo Denki absolute encoders to the NYCe 4000, you
can use encoder cable RKG0040, order number R911328668, see fig. 13-21
"Sanyo Denki absolute encoder cable layout" on page 188. This cable is
custom made to the length specified. fig. 13-22 "Sanyo Denki absolute
encoder cable pinout" on page 189 shows the cable pinout. The mentioned
colors at the left side are the colors of the Sanyo Denki encoder wires.

|
@X .I RKG0040 | RKGOO040]
—]

INS0753/C01 INK0448 INS0769/L01

Fig. 13-21: Sanyo Denki absolute encoder cable layout



DOK-NY4000-HW***SYSTEM-PR10-EN-E Bosch Rexroth AG 189/231
NYCe 4000 Multi-axis motion control system Hardware System Manual

Encoders
B —
RD +5V !:Wj ™ BN 0.5 mm? - i I‘ Enc5V
BK &b, Encoder }=2 ! — WH 0.5 mm? 1: 1% EncGND
BN ES+ w5 1 : : BK 0.25 mm? : : ! &= Dig5Vintc+
BE Es- e i L RD 0.25 mm? L l 20 | Dig5Vintic-
[ [
PK Battery+ =3 ‘ — vT 0.25 mm? — T
PE Battery- 4 1 1 BU 0.25 mm? 1 : ‘
Shield ! [ L |
i i o ‘
[ ‘
L
Sanyo Denki 1—'—,— ‘ NYCe4000
encodercable | | 9| ¥~~~ -~ ~"~"" """ T TT T T T 77 'f' ‘
[
Fig. 13-22: Sanyo Denki absolute encoder cable pinout

For proper use, you can choose between two voltage sources to connect to
Battery+/Battery—.

e 3.6 V battery: the encoder always returns an absolute position, even
when system power is switched off.

®  Enc5V: the encoder works properly, but when system power is switched
off, the absolute position is lost.

Follow these cabling instructions.
e  Always use a shielded cable.

®  The shielding on the NYCe 4000 side of the cable must be connected to
Shield (house connector).

e |f the equipment on the application side is metal, connect the shield to
the equipment housing.

13.10 EnDat2.2 encoder

Power supply

Encoder data

Characteristic Specification

Main power supply 525V,+01V

Switch on/off capability Yes, switch on/off by software (see note 2)
U NY4120

switch on/off per drive
U NY4125, NY4130, NY4140
switch on/off per axis

Tab. 13-27: Power supply characteristics

Value Note
Resolution Max. 32 bits Depending on the encoder used
Output format EnDat2.2 protocol Fully digital protocol
Baud rate 1 MHz, 2 MHz or 4 MHz
Increasing direction Clockwise As viewed from the encoder
shaft end

Tab. 13-28: Data of EnDat2.2 encoder
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Characteristic

Description

Number of encoder inputs

e 2(NY4120, NY4130)
e 1(NY4140)
e  5(NY4125)

NY4199 SinCos Option module | No
required
Galvanic insulated No

Encoder signal interface

RS422 (differential)

Line termination

° On-board, 120 Q in series with 680 pF on
NY4120, NY4130, and NY4140

° On-board, 400 Q on NY4125

Input frequency

Max. 4 MHz

Pull up resistors for
collector driver

open

(] 2k2 on-board on NY4120, NY4140
° Not included on NY4125, NY4130

If necessary add externally

Cable break alarm

By software protocol errors

Tab. 13-29:

Encoder inputs characteristics per drive module

Backplane pin

Description

Dig5VIn0a-, Dig5VInOa+

Clock- and Clock+ from drive for axisO
(NY4120, NY4130, NY4140)

Dig5VInOc-, Dig5VInOc+

Data- and Data+ to drive for axisO
(NY4120, NY4130, NY4140)

Enc5V0

Power supply for axisO
(NY4120, NY4130, NY4140)

Dig5VIn1a-, DigbVIn1a+

Clock- and Clock+ from drive for axis1
(NY4120, NY4130)

Dig5VIn1c-, Dig5VIn1c+

Data— and Data+ to drive for axis1
(NY4120, NY4130)

Enc5V1

Power supply for axis1
(NY4120, NY4130)

Enc#QuadA- , Enc#QuadA+

Clock- and Clock+ from drive for axis# (# = 0, 1,
2,3,4)

(NY4125)

Enc#QuadB-, Enc#QuadB+

Data- and Data+ to drive for axis# (# =0, 1, 2, 3,
4)

(NY4125)
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Backplane pin Description
EncbV# Power supply for axis# (#=0, 1, 2, 3, 4)
(NY4125)
EncGND GND
Tab. 13-30: Encoder inputs assignment
Node +5V25 Node
2k2
(¥) not on NY4130 Enc+
Dig5Vin + . ﬁ . 2000 T
1200 1330 PF i SNB5HVD485

200Q -
A 100pF
B A
680pF 330pF Enc -
DGND T B

DGND

Digsvin- T

MAX1562
[See Note 2] MAX1564

[See Note 2]

+5V25

+5V25

EncGND [See Note 3] EncGND [See Note 3]

[See Note 1]

NY4120 / NY4130 / NY4140

[See Note 1]

NY4125

Fig. 13-23: Input circuit for the EnDat2.2 encoder

Notes

1. Connect the NYCe 4000, a power supply or other equipment on a metal
frame or mounting base and make sure there is a galvanic contact.

2. When switching off the power of the encoder the software behavior is as
follows.

® A power loss error is generated on the axis.
®  The axis will go to the error state and be set 'not homed'.

To recover from this situation, you must switch on the encoder power,
reset and home the axis.

3. EncGND is connected to the internal system ground, which is ground
MCU, drive logic, analog 1/O, and host PC if the MCU is NY4110 and an
IEEE 1394b cable is used.

For proper use, this ground may not be connected to motor or digital I/O
ground.

Follow these cabling instructions.
e  Always use a shielded cable.

®  The shielding on the NYCe 4000 side of the cable must be connected to
Shield (house connector).

e |f the equipment on the application side is metal, connect the shield to
the equipment housing.

13.11 SinCos encoder

To connect the SinCos encoder to a drive module you must install the
NY4199 SinCos Option module on the drive module. See chapter 13.14
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"NY4199 SinCos Option module for SinCos based encoders" on page 203
for detailed information.

Power supply

Characteristic Specification

Main power supply 525V,+20.1V

Switch off capability Yes, switch on/off by software (see note 4)
o NY4120

switch on/off per drive
L NY4125, NY4130, NY4140

switch on/off per axis

Tab. 13-31: Power supply characteristics

Encoder inputs characteristics Characteristic Description

Number of encoder inputs J 2 (NY4120, NY4130)
L 1 (NY4140)

NY4199 SinCos Option module | Yes

required

Galvanic insulated No

Encoder signal interface The differential signal levels on sine signal and
differential signal levels on cosine signal are 1 Vit.
The absolute value is in the range of 0 V to 5 V.
The index threshold value can be tuned by the
software or by using the tools, refer to software
and tools user manuals.

Increasing direction Clockwise, as viewed form the encoder shaft end

Tab. 13-32: Encoder inputs characteristics

Encoder inputs assignment Backplane pin Description

Opt_0-, Opt_0+ Sine— and Sine+ for axis0

Opt_1-, Opt_1+ Cosine- and Cosine+ for axisO

Opt_2—-, Opt_2+ Ref- and Ref+ for axisO

Enc5V0 Power supply for axisO

Dig5VIn1a-, Dig5Vin1a+ Sine— and Sine+ for axis1

Dig5VIn1b-, Dig5VIn1b+ Cosine- and Cosine+ for axis1

Dig5VIn1c—, Dig5VIn1c+ Ref- and Ref+ for axis1

Enc5V1 Power supply for axis1

EncGND GND

Tab. 13-33: Encoder inputs assignment
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Node SinCos AxisO

Opt_0+ 10 Ohm

[

Opt_0-

+2V5

Opt_1+ 10 Ohm
= \
120 Ohm 1nF ——
10 Ohm
.
Opt_1- L

MAX1562
ON [See Note 4]

Enc5V0

EncGND [See Note 5]

[See Note 3]

L
220 pF

+2V5

4K99

Sin

Ref

Fig. 13-24:

SinCos encoder input circuit for axisO
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Dig5Vinta+ /M‘“

Node SinCos Axis1

L T o
jgzu PF SNB5HVD485
330 pF
EncGND 120
120 Ohm 10F == sin Ohm A
220 pF
P 680 pF DGND 330 pF B
10 Ohm
foomm e T T
Dig5Vinta- L — ‘
SN65HVD485
330 pF
A
330 pF B
DGND T

Dig5Vintb- \‘—‘

SNB5HVD485
330 pF
120
Ref Ohm A
B
680 pF 330 pF ’—%

DGND

1 1

Dig5Vintc-

Enc5V1

EncGND  [See Note 5]

MAX1562

[See Note 4]

[See Note 3]

Fig. 13-25:

SinCos encoder input circuit for axis1

Notes
1. The pins on the 1/O connector at the back of the drive module have

already a meaning, as shown in tab. 13-33 "Encoder inputs assignment"
on page 192. These names are respected, also for the signals that are
connected with the NY4199 SinCos Option module.

. The drive module NY4140 supports only one encoder. This still holds

while applying an NY4199 SinCos Option module. The remaining I/O
are available for other functionality.

. Connect the NYCe 4000, a power supply or other equipment on a metal

frame or mounting base and make sure there is a galvanic contact.

. When switching off the power of the encoder the software behavior is as

follows.
® A power loss error is generated on the axis.
®  The axis will go to the error state and be set 'not homed'.

To recover from this situation, you must switch on the encoder power,
reset and home the axis.
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5. EncGND is connected to the internal system ground, which is ground
MCU, drive logic, analog 1/O, and host PC if the MCU is NY4110 and an

IEEE 1394b cable

is used.

For proper use, this ground may not be connected to motor or digital /0O

ground.

13.12 EnDat2.1 encoder

To connect the EnDat2.1 encoder to a drive module you must install the
NY4199 SinCos Option module on the drive module. See chapter 13.14

Power supply

Encoder data

"NY4199 SinCos Optio
for detailed information.

n module for SinCos based encoders" on page 203

Characteristic

Specification

Main power supply

525V,+0.1V

Switch on/off capability

Yes, switch on/off per axis (see note 5)
U NY4120

switch on/off per drive
U NY4130, NY4140

switch on/off per axis

Tab. 13-34: Power supply characteristics

= Rexroth MS
power suppl

K motors with EnDat2.1 encoders require an external
y in the range of 7 to 12V DC.

Value Note
Type SinCos
Output format - Analog signals
Increasing direction Clockwise As viewed from the encoder
shaft end
Tab. 13-35: Data of incremental encoder
Value Note
Type EnDat2.1
Resolution Max. 32 bits Depending on the encoder used
Output format EnDat2.1 protocol Digital protocol
Baud rate 100, 200, 500, 1000 |Supported baud rates
kHz

Tab. 13-36: Data of absolute encoder
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Characteristic

Description

Number of encoder inputs

e 2(NY4120, NY4130)
e 1(NY4140)

NY4199 SinCos Option module | Yes
required
Galvanic insulated No

Cable breakage

By software on SinCos and motor level

Tab. 13-37: Encoder inputs characteristics

Backplane pin Description

Opt_0-, Opt_0+ Sine— and Sine+ for axis0
Opt_1-, Opt_1+ Cosine- and Cosine+ for axisO

Dig5VIn0Oa-, Dig5VInOa+

Clock- and Clock+ for axisO

Dig5VInOc-, DigbVInOc+

Data- and Data+ for axisO

Enc5V0

Power supply for axisO

Dig5VIn1a-, Dig5ViIn1a+

Sine- and Sine+ for axis1

Dig5VIn1b—, Dig5Vin1b+

Cosine- and Cosine+ for axis1

Dig5VInOb—, Dig5VInOb+

Clock- and Clock+ for axis1

Dig5VIn1c—, DigbVIn1c+

Data- and Data+ for axis1

Enc5V1 Power supply for axis1
EncGND GND
Tab. 13-38: Encoder inputs assignment
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Node Endat2.1 AxisO

Dig5VInOa+

Clock+ (axis 0)
Dig5VInOa-

Clock- (axis 0)

[See Note 3]

Dig5VInOc+

Data+ (axis 0)
Dig5VinOc- Data- (axis 0)

Sin

MAX1562
ON [See Note 5]

Enc5V0

EncGND [See Note 6]

E [See Note 4]

Fig. 13-26: EnDat2.1 encoder input circuit for axisO
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Dig5VIn0b+

Dig5VInOb-

Dig5Vintc+

DigsVina+,

120 Ohm

Node Endat2.1 Axis1

Clock+ (axis 1)
Clock- (axis 1)
[See Note 3]

Data+ (axis 1)

Data- (axis 1)

SNB65HVD485
330 pF
A
330 pF B
DGND T

120
Sin ohm
680 pF

T

Dig5Vinta-

SN65HVD485
330 pF
A
330 pF B
DGND T

Dig5Vin1b-

EncGND

MAX1562

[See Note 6]

[See Note 4]

Fig. 13-27:

EnDat2. 1 encoder input circuit for axis1

Notes

1.

The pins on the /O connector at the back of the drive module have
already a meaning, as shown in tab. 13-38 "Encoder inputs assignment"
on page 196. These names are respected, also for the signals that are
connected with the NY4199 SinCos Option module.

The drive module NY4140 supports only one encoder. This still holds
while applying an NY4199 SinCos Option module. The remaining 1/0O
are available for other functionality.

. Since digital and analog signals are combined for the EnDat2.1 encoder

special attention must be given to the risk of signal distortion.

Connect the NYCe 4000, a power supply or other equipment on a metal
frame or mounting base and make sure there is a galvanic contact.

. When switching off the power of the encoder the software behavior is as

follows.
® A power loss error is generated on the axis.
®  The axis will go to the error state and be set 'not homed'.
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To recover from this situation, you must switch on the encoder power,
reset and home the axis.

6. EncGND is connected to the internal system ground, which is ground
MCU, drive logic, analog 1/0O, and host PC if the MCU is NY4110 and an
IEEE 1394b cable is used.

For proper use, this ground may not be connected to motor or digital I/O
ground.

13.13 Hiperface encoder

Power supply

Encoder data

To connect the Hiperface encoder to a drive module you must install the
NY4199 SinCos Option module on the drive module. See chapter 13.14
"NY4199 SinCos Option module for SinCos based encoders" on page 203
for detailed information.

Functionally Hiperface is very similar to EnDat2.1. Main difference is that
Hiperface encoders do not produce a clock signal for the serial
communication.

In addition Hiperface encoders require a 7...11V supply voltage, depending
on the allowable cable length. For typical NYCe 4000 motion applications, a
supply of 8V is sufficient. The 8V is created on the NY4199 SinCos Option
module. The power supply can be turned on and off by the software.

= The 8 V power supply can be turned on and off by software. This
functionality should be handled carefully, because the same pin of
the appropriate output is used as input for other type of encoders.
Inaccurate use can damage the encoder hardware.

Characteristic Specification

Main power supply 8V = 5% , provided by the drive module
Maximum 400 mA for 2 axes per module

Switch on/ off capability Yes, switch on/off by software (see note 6)
° NY4120

switch on/off per drive
U NY4130, NY4140
switch on/off per axis

Tab. 13-39: Power supply characteristics

Value Note
Type Hiperface
Resolution 128 lines per revolution |Bosch Rexroth standard for

Hiperface encoders

Output format - Analog signals
Increasing direction Clockwise As viewed from the encoder
shaft end

Tab. 13-40: Data of incremental encoder
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Value Note
Type Hiperface
Resolution 24 bits 12 bits single turn data and 12

bits multi turn data, depending
on the encoder used

Output format Hiperface protocol Digital protocol

Baud rate 600 ... 38400 Baud Supported baud rates. Default
baud rate is 9600 Baud

Parity bit None, even or odd Default parity bit is odd

Tab. 13-41: Data of absolute encoder

Encoder inputs characteristics Characteristic Description

Number of encoder inputs J 2 (NY4120, NY4130)
. 1 (NY4140)

NY4199 SinCos Option module | Yes

required
Tab. 13-42: Encoder inputs characteristics

Encoder inputs assignment Backplane pin Description
Opt_0-, Opt_0+ Sine— and Sine+ for axisO
Opt_1-, Opt_1+ Cosine- and Cosine+ for axisO
Dig5VInOc—, Dig5VInOc+ Data- and Data+ for axisO
Opt_2+ 8V power supply for axisO
Dig5VIn1a-, Dig5VIn1a+ Sine- and Sine+ for axis1
Dig5VIn1b—, Dig5VIn1b+ Cosine- and Cosine+ for axis1
Dig5VIn0b-, Dig5VInOb+ Data— and Data+ for axis1
Dig5Vin1c+ 8V power supply for axis1
EncGND GND

Tab. 13-43: Encoder inputs assignment
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Node Hiperface AxisO

Dig5VInOc+

Data+ (axis 0)
Dig5VInOc- [See Note 4]

Data- (axis 0)

+2V5
Opt_0+
| E—
LZO pF
EncGND .

Opt_0-

+2V5

Opt_1+

EncGND

Opt_1-
FDC6324

Enc8V

[See Note 1 and Note 6]

EncGND [See Note 7]

[See Note 5]

Fig. 13-28: Hiperface encoder input circuit for axisO
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Node Hiperface Axis1

Dig5VInOb+

Data+ (axis 1)
[See Note 4]
Data- (axis 1)

Dig5VInOb-

Dig5Vinta+

120 Ohm

120
ohm
680 pF

-

DGND

330 pF

T

SN65HVD485
A
’—%F B

Dig5Vin1b+

120 Ohm

DGND

330 pF

330 pF

T

SNB65HVD485

iy

DigsVin1b- \\—‘

DigsVintc+ EncsV

EncGND

FDC6324

[See Note 1 and Note 6]

[See Note 7]

[See Note 5]

Fig. 13-29:

Hiperface encoder input circuit for axis 1

Notes

1.

The 8V supply may only be applied for Hiperface. The same 1/O pin has
a different function for other encoder types. The 8V supply may damage
such an encoder. The responsibility for appropriate usage of the 8V
supply is with the user, although some protection is incorporated in the
software.

The pins on the /O connector at the back of the drive module have
already a meaning, as shown in tab. 13-43 "Encoder inputs assignment"
on page 200. These names are respected, also for the signals that are
connected with the NY4199 SinCos Option module.

. The drive module NY4140 supports only one encoder. This still holds

while applying an NY4199 SinCos Option module. The remaining I/O’s
are available for other functionality.

. Since digital and analog signals are combined for the EnDat2.1 encoder

special attention must be given to the risk of signal distortion.

Connect the NYCe 4000, a power supply or other equipment on a metal
frame or mounting base and make sure there is a galvanic contact.

. When switching off the power of the encoder the software behavior is as

follows.
® A power loss error is generated on the axis.
®  The axis will go to the error state and be set 'not homed'.
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To recover from this situation, you must switch on the encoder power,
reset and home the axis.

7. EncGND is connected to the internal system ground, which is ground
MCU, drive logic, analog 1/0O, and host PC if the MCU is NY4110 and an
IEEE 1394b cable is used.

For proper use, this ground may not be connected to motor or digital I/O
ground.

13.14 NY4199 SinCos Option module for SinCos based encoders

13.14.1

Overview

All drive modules discussed in previous chapters, except the NY4125 and
NY4150, have sockets for the NY4199 SinCos Option module. The NY4199
SinCos Option module is directly connected onto the drive module. Part
number is R911320450, ordering code is NYMO04.1-ESC-NNNN-NY4199.

Fig. 13-30: SinCos Option module NY4199

Main features of the NY4199 SinCos Option module are the following.
e  |nstalled directly on the drive module

®  Power consumption approximately 1.25 W at 24 V system power supply
voltage (power supply required for connected encoders not included)

Via the connectors the NY4199 SinCos Option module has three differential
signal interfaces (Opt_0, Opt_1 and Opt_2) to the on-board logic. On the
drive modules there are three additional differential signals (Dig5ViIn1a,
Dig5VIn1b and Dig5VIn1ic) routed to the NY4199 SinCos Option module.
This is shown schematically in fig. 13-31 "Drive module connections with
NY4199 SinCos Option module" on page 204.
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Opt_ 0
Opt_1
Opt_2
NY4199
Dig5Vin1a SinCos Option Module
Dig5VIn1b
Dig5Vinic
‘ ‘ 5V25 L
supply '
i DRIVE MODULE N
ngSVInOa FPGA interface to MCU
Dig5VIn0b 7
Dig5VInOc
NY4120 / NY4130 / NY4140
Fig. 13-31: Drive module connections with NY4199 SinCos Option module
= The digital input signals routed to the NY4199 SinCos Option
module cannot be used as general purpose digital inputs when an
encoder is connected to these digital inputs.
Characteristic Description
Line termination On-board, 120 Q between differential lines
Input frequency Max. 400 kHz
Low resolution Count frequency |Max. 1.6 MHz
Pulse width Index pulse Tindex 2 250 ns
ADC resolution Max. 12 bits
Tab. 13-44: General characteristics of the SinCos encoder inputs

SinCos encoders generate three signals, a sine, cosine and reference signal.
Connections for SinCos encoders are fixed. The different SinCos based
encoders and appropriate signals are discussed in the chapter 13.11
"SinCos encoder" on page 191, chapter 13.12 "EnDat2.1 encoder" on page
195 and chapter 13.13 "Hiperface encoder" on page 199.

13.14.2 Module identification
An identification label is attached on the NY4199 module.
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-NYMO4.1- AA1
., 12W42—(3)
ROLL | (3

I 320450
SN: 7260
205123456

Fig. 13-32: Identification label of the NY4199

PP

Identification number Field explanation

1 Type code

Version level and status

Date of manufacture (yyWww)

Serial number

2
3
4 Material number
5
6

2D bar code

Tab. 13-45: Explanation of the fields of the NY4199 identification label

13.14.3 Module dimensions

75

|
]

Fig. 13-33: NY4199 module dimensions
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Module type code Width Height Depth Weight
NYMO04.1-ESC-NNNN-NY4199 45.0mm |75.0 mm

67 gr

Tab. 13-46: NY4199 physical data

Installation instructions for the NY4199 SinCos Option module

The NY4199 SinCos Option kit includes the following parts.
e  NY4199 SinCos Option module
o One screw, one distance bushing, one curled washer and one nut

Do the following steps to install the NY4199 SinCos Option module on the
drive module board.

NOTICE Damage to components may occur due to

electrostatic discharges.

Comply with all ESD protective measures while working with modules and
components. Avoid electrostatic discharges.

Fig. 13-34: NY4199 SinCos Option module installation

1. Wear a wrist strap to prevent damage to the boards, caused by ESD.
Make sure that you observe all ESD safety precautions.

2. Put the screw ® through the hole of the drive module ®.

3. Put the distance bushing © on the screw ®.

4. Install the NY4199 SinCos Option module with the screw and
distance bushing on the drive module board. Make sure that the two
headers are aligned with the two sockets on the drive module board
before you push the NY4199 SinCos Option module into the sockets of
the drive module.

5. Put the curled washer ® and the nut ® on the screw.
Do not use excessive force to lock the nut.
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141

14.2

Network

Introduction

IEEE 1394b

Network

The MCU in a node uses a cable to connect to the PC and optionally other
nodes. The type of cable connection depends on the MCU model.

e The NY4110 MCU uses IEEE 1394b network cables.
° The NY4112 and NY4114 MCU use IEEE 802.3 network cables.

The IEEE 1394b network can be described as a communication channel with
multiple masters (if more than one node is connected to the network). The
network is a standard IEEE 1394b network and realizes the communication
between the host and one or more nodes as well as between the nodes
(without host intervention).

The IEEE 802.3 ethernet network is a serial bus network, as any other
standard ethernet network.

multi-node configuration NY4110 MCU

In order to make this multi-master network operate independently from the
host PC and guarantee synchronization and performance between the
nodes, you must start the IEEE 1394b network tree at the host PC and
connect the nodes using a "binary tree" topology, see fig. 14-1 "NYCe 4000
IEEE 1394b network, PC as single connection point" on page 208. Only one
IEEE 1394b connection is connected to the host PC. This assures that the
MCU modules in the nodes only operate as a repeater in the IEEE 1394b
network, if applicable. "Node 1", "Node 2", "Node3", "Node5", and "Node7"
operate as repeaters on the IEEE 1394b network.

The maximum number of devices connected to the IEEE 1394b network is
limited to 63. This count includes the PC, so you can have a maximum of 62
nodes connected in the network. It is strongly discouraged to lay out the
IEEE 1394b network as a daisy-chain (from one node to the following node to
the following node etc). The "binary tree" topology minimizes the "depth" of
the IEEE 1394b network and thus reduces latency times. The depth of the
tree must be less than or equal to 16 hops, but additionally, the hop count
from the "deepest" MCU in the left branch of the tree to the "deepest" MCU in
the right branch of the tree must also be less than or equal to 16. Any device
in the network introduces at least one hop.

For an LMS, due to the physical layout, a daisy-chain of MCUs is often the
practical solution. The limitation of 16 hops also applies in this setup.
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Host

IEEE 1394b

Node 1

Node 2 Node 3

[ ]
WN =

WN =

[T

Node 4 Node 5 Node 6 Node 7

m 1 | 1 | 1 - 1
2 2 o 2 2
o 3 _—F 3 o 3 3
Fig. 14-1: NYCe 4000 IEEE 1394b network, PC as single connection point

With the NY4916/10 host adapter installed in the PC, you can put the PC at a
larger distance from the first node than possible with IEEE 1394b cables. The
cable connected to the PC (with the NY4916/10) is a shielded Cat-5e or
Cat-6 cable. The other end of the shielded cable connects to the FireWire-b -
1394b Cat-5e/Cat-6 media converter. The media converter connects to the
first node with a standard IEEE 1394b cable. Note that the media converter
also counts as a hop in the network.

To guarantee multi-master operation and synchronization between the
nodes, it is not allowed to connect other IEEE 1394b connection devices in
the NYCe 4000 network. Further, it is not allowed to add repeaters in the
NYCe 4000 network.

Use only certified IEEE 1394b cables. The length of the cables may differ
from each other, but the maximum length of a cable is 4.5 meter.

IEEE 802.3 multi-node configuration NY4112 / NY4114 MCU

Introduction

If the motion control system consists of one node, you can use a direct cable
connection between the PC and the node. If the motion control system
consists of more nodes, the following methods of connection are available.

1. The nodes are daisy-chain connected. The PC connects to the first
node, that node connects to the following node, etc.

2. The nodes are connected to a switch. The PC connects to the switch, all
nodes connect to ports on the switch.
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14.3.2

14.3.3

Network

3. A combination of the previous two methods. You can use a switch to
connect the PC to a node, and connect an other node (or nodes) to that
node.

= Ethernet-based multi-node configurations are only supported in
NYCe 4000 LMS Software Release 45V06 / NYCe 4000 Software
Release 46V06 or higher. The NY4114 MCU is only supported in
NYCe 4000 Software Release 50V02 or higher.

The network adapter in the PC that connects to the NYCe 4000 machine
network must be configured to be within the same subnet as the MCUs. Only
one NYCe 4000 machine network is supported. Multiple NYCe 4000 machine
networks (using physical multiple network interfaces or by defining multiple
subnets on one network interface) are not supported.

Direct cable connection between PC and node(s)

NODE 1 NODE 2 NODE 3

| 2 oM
L}
L}
.
[}
-

PC Standard ethernet

= Ethernet connection cable =
—\ |
———— LAN

Fig. 14-2: Direct cable connection between PC and node(s)

o =

If the system consists of more than one node, the nodes can be daisy-chain
connected. The number of NYCe 4000 nodes you can connect in this
topology for an LMS is limited to 16 nodes.

fig. 14-2 "Direct cable connection between PC and node(s)" on page 209
shows a daisy-chained network using NY4112 MCUs. Other configurations
are not possible with the NY4112 MCU, because this MCU has only 2
ethernet ports. The NY4114 MCU has 3 ethernet ports, and therefore also
supports a binairy tree topology.

Connection between PC and node using a switch

NODE 1
[ m2
- ] NODE 2

—7_Ethernet connection cable

[ )
switch
—— LAN
1 1
2 e i 2
| ‘ NODE 3 H NODE 4
... k--------.-.
Fig. 14-3: Connection between PC and nodes using a switch

In this configuration the PC is connected to a switch. All NYCe 4000 nodes
are connected to ports of the switch. Not shown in the figure is the possibility
to build a binary tree toplogy if the MCU in the node is an NY4114. Further,
not shown in the figure is the possibility to connect other ethernet devices to
the switch. The number of NYCe 4000 nodes you can connect in this
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topology is limited to 62. NYCe 4000 nodes can co-exist with other ethernet
devices on the machine network.

ISy

The switch must support IEEE 1588 (PTP - Precision Time
Protocol). If the switch supports PTP Master it must be possible to
disable PTP Master, because the first MCU must be PTP Master
in the NYCe 4000 ethernet network.

Other devices with ethernet connection can be connected to the
NYCe 4000 ethernet network, but the following restrictions apply.

° These ethernet connected devices must be installed outside
the IEEE 1588-aware NYCe 4000 segment, that is after the
last node.

° These ethernet connected devices must not overload the
NYCe 4000 network with extensive data communication.

The options that the DHCP client uses from the DHCP server offer are the
following (see http://tools.ietf.org/html/rfc2132 for available options).

Name Description Example

default IP address | Decimal dotted IPv4 address 192.168.41.12 (NY4112)
192.168.41.14 (NY4114)

Subnet mask Decimal dotted IPv4 subnet mask | 255.255.255.0

(option 1)

Default gateway Optional decimal dotted 1Pv4|0.0.0.0

address of the default gateway
(option 3)

Tab. 14-1:

DHCP client options
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I
II I [
I |
I |
// € 00a
folpQele
® ®
Fig. 15-1: NYCe 4000 components

Component | Name Type number | Remarks

A module holder |- -

B base plate - -

C system - Interconnect between MCU module

backplane and other NYCe 4000 motion node
modules.

D I/O backplane |- Connection panel between
NYCe 4000 drive modules and motor
and 1/O headers.

E MCU NY4110, Motion Control Unit. This is not a

NY4112, "drive" but actually a unit, because it

NY4114 can be used ‘stand-alone’. If an MCU
is put in a system housing, you can
communicate with it.

F drive module NY41xy, These components are not "units"

where xy = 20, | because they cannot be used ‘stand-
25, 30, 40, 50 |[alone’. If only a drive module is put in
a system housing, you cannot do
any useful work with it.
Drive module can also be /O
module, power supply module, or
SERCOS Il Master module.

G header - For clear identification the
‘connector’ at the end of a cable is
called "plug" and the ‘connector’ on a
[system, /O] backplane is called
"header".

Tab. 15-1: Identification names of the components
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Combination Name Type number Remarks
NY44xx is i
A+B metalwork Th|§ is a term only
NY46xx for internal use.
This is a
combination of a
C+D backplane NY45xx system backplane
and 1/0O backplane
on a single board.
NY40x2
NY40x3
A+B+C+D system housing -
NY407x
NY47xx
nz0
A node on the
A+B+C+D+E| e ) NYCe 4000
+n'F network is capable
of controlling up to
10 axes.
m * node NYCe 4000 system |- m=1
Tab. 15-2: Identification names of combined components
Expression Definition
MCU module Motion Control Unit, a module containing the motion

processor. A "Motion Controller" which takes care of the
communication to the Industrial PC, and acts as a local motion
controller.

Drive module

Module containing the drive technology for stepper motor,
and/or brushless AC servo motor, and/or brushless DC servo
motor, and/or DC servo motor and analog and digital 1/0. A
module can control one or more axes.

Drive power

Incoming supply voltage for the power stages on the drive
modules.

System power

Incoming supply voltage for the logic of NYCe 4000 node.

1/0 power Digital 1/0 supply voltage.

Quadrature A digital position encoder that generates two block wave

encoder signals with 90° phase shift relative to each other and an
optional index signal. Also known as A/B encoder, S0S90
encoder and 3-channel digital incremental encoder.

Tab. 15-3: Explanation of other expressions




DOK-NY4000-HW***SYSTEM-PR10-EN-E Bosch Rexroth AG 213/231
NYCe 4000 Multi-axis motion control system Hardware System Manual

Drive power precautions for NY412x/NY4140

16 Drive power precautions for NY412x/NY4140

16.1 Drive Power Filtering for NY412x/NY4140

16.1.1 Introduction

The PWM principle applied in the NY4120, NY4125 and NY4140 implies an
unavoidable ripple current in the drive power connections of the bridge
circuits. This ripple current has a peak-to-peak value equal to the average
motor current and a frequency equal to the PWM frequency. Without
adequate filter provisions, this ripple current will in many applications cause a
severe ripple voltage at the drive power input to the NY4120, NY4125 and/or
NY4140 and the node. This ripple voltage may in turn result in malfunctioning
of the NY412x/NY4140 and may in extreme cases even cause permanent
damage.

The capacitors required for the filtering of high-power applications are rather
large, and for this reason they are not included in the on-board capacitance
of the NY412x/NY4140. Bosch Rexroth has designed on-board capacitors in
the NY412x/NY4140 for light applications only. For the heavier applications,
the drive modules need a larger application dependent capacitor in parallel
as close as possible to the 1/0 backplane.

In principle, the output capacitance normally included in the drive power
supply can perform the necessary filter function, but if the drive power supply
is not placed immediately next to the NYCe 4000 node, the wiring inductance
dramatically reduces the effectiveness of this capacitance.

= In EVERY heavy application, it is the customer’s responsibility to
ensure that an adequate drive power filter capacitance is installed
on or immediately next to the 1/O backplane of a NYCe 4000
node. Neglecting to do so may result in unstable behavior of the
NY412x/NY4140, and possibly even in permanent damage. See
the NYCe 4000 Standard Housings and Accessories Manual,
chapter "NY4921 Filter Capacitor kit" for installation details and
more information.

The standard systems have a separate drive power input connector for every
NY4120, NY4125 and NY4140. The following paragraphs give background
information, selection criteria and describe solutions for the standard systems
with  NY4120, NY4125 and/or NY4140 drives. For less demanding
applications and/or for customer-specific /O backplanes, an optimal
capacitor can be chosen with confidence.

There are three main criteria for selecting a capacitor:
1. Ripple current of power supply
2. Internal series resistor of the capacitor (ESR)
3. Required voltage

Ripple current

The rms ripple current must be calculated per NY4120/NY4125/NY4140 drive
module. In the calculations the following assumptions must be made:

®  The total ripple current is calculated by adding up the ripple current of all
axes connected to the drive module.
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®  The drive power supply is so far away from the node that the cabling
inductance keeps the supply current approximately constant (= worst
case for the rms value of the ripple current).

® A combination of drive power and motor back EMF that gives a PWM
duty cycle of 50% (= worst case for the rms value of the ripple current).

®  The peak motor current (20 A) does not last long enough nor occurs
often enough to significantly heat the capacitor.

Internal series resistor of capacitor (ESR)

The most important criterion for selecting a capacitor is its internal heating
due to the strong ripple current and internal resistance. Only capacitors with a
very low (< 0.07 Q) ESR (Equivalent Series Resistance) may be used. For
instance, the maximum ESR of a capacitor (at a representative frequency of
20 kHz) is 0,059 Q. A ripple current of 7 A rms then gives a worst case
dissipation of 3 W. The size of the capacitor should be such that it can
withstand this power without heating up too much.

Required voltage

The maximum allowed voltage of the capacitor must be at least 33% higher
than the allowed drive power supply voltage.

16.1.2  Filtering on NY40x3, NY4074 and NY40x2 system housings

For the NY40x2, NY40x3, and NY4074 standard system housings the
capacitor, if needed, is installed on the housing with a clamp and connected
to its filter capacitor connector (CAPX).

Ripple current| Capacitor for NY4120 / NY4125 | Capacitor for NY4140

all axes of a

drive module

<1Arms No external capacitor needed No external capacitor needed

=21 Arms Capacitor kit 100 V Capacitor kit 200 V
NYAO04.1-CAP-100V-NY4921 NYAO04.1-CAP-200V-NY4921/10
Order number R911325079 Order number R911325082

Tab. 16-1: Filter capacitors for NY412x / NY4140

16.1.3  Filtering on NY40x0 system housings

For the NY4010, NY4040, and the NY4050 standard system housings the
capacitor, if needed, must be installed and connected as close as possible to
each drive power input connector. See tab. 16-2 "Advised capacitors for
NY412x (NY4010/4040/4050 housing)" on page 215 and tab. 16-3 "Advised
capacitors for NY4140 (NY4010/4040/4050 housing)" on page 215 for the
needed capacitor (per typical application) advised by Bosch Rexroth.
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Ripple current
both axes

External Capacitor
type / value

Size:

diameter x length

Voltage

<1 A (rms)

No external capacitor
needed

1-4 A (rms)

Panasonic electrolytic
capacitor of 1500 pF.
Type number:
ECOS2AA152CA (TS-
HA series)

25 mm x 40 mm

100 VDC working,
125 VDC Surge

4 -7 A (rms)

Panasonic  electrolytic
capacitor of 2200 pF.
Type number:
ECOS2AA222CA (TS-
HA series)

25 mm x 50 mm

100 VDC working,
125 VDC Surge

7 A - full power

Panasonic electrolytic
capacitor of 4700 pF.
Type number:
ECOS2AA472EA (TS-
HA series)

35 mm x 50 mm

100 VDC working,
125 VDC Surge

Tab. 16-2:

Aavised capacitors for NY412x (NY4010/4040/4050 housing)

Ripple current

itor | Size:

both axes External Capacitor ! Voltage

NY4140 type / value diameter x length

<1 A(rms) No external capacitor
needed

1-3A(rms) Panasonic  electrolytic | 35 mm x 35 mm 200 VDC working,
capacitor of 1000 pF. 250 VDC Surge
Type number:
ECOS2DA102EA (TS-
HA series)

3 A - full power | Panasonic  electrolytic | 35 mm x 50 mm 200 VDC working,
capacitor of 1500 pF. 250 VDC Surge
Type number:
ECOS2DA152EA (TS-
HA series)

Tab. 16-3: Advised capacitors for NY4140 (NY4010/4040/4050 housing)

Motor Chokes

The measurement of the motor current in the NY4120, NY4125 and NY4140
modules is done in the middle of the passive cycle of the drive output PWM
period. To get an accurate measurement of the motor current, the PWM
frequency and the motor inductance must have minimum values. If the motor
inductance is too low, additional chokes must be added in the motor wiring.
See fig. 16-1 "PWM cycle and motor current measurement" on page 216.
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active cycle passive cycle

current measurement
moment

Tewm dlty cycle

VEmk

slope di/dt = Li
motor Imo'.ﬂraverage
Vservo — VEMK
slope di/dt = —————

Lmotor

Fig. 16-1: PWM cycle and mofor current measurement

For good operation of the modules the following rule should be met:
L/R>3* Tpwm

Where:

® | [H]is the inductance of the motor phase

e R[Q]is the resistance of the motor phase

e Tpwm is the period time of the selected PWM frequency of the drive
output

= When selecting a choke, make sure that the maximum current
and temperature requirements are met.

16.3 Regenerative Braking

When working with PWM controlled drives, energy will be regenerated when
the motor is decelerated. When using a large enough electrical network, this
energy can be reused. In other cases some of the energy must be absorbed
by an external system.

Principle

A regenerative braking module converts excessive electrical energy into
thermal energy (heat). This will prevent the energy from staying within the
network. Energy staying within the network can cause a voltage increase
which will (if large enough) lead to the destruction of the NYCe 4000 system.
Some power supplies are not protected against current sinking, and in those
cases the voltage increase will cause the power supply to break down.
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17 Environmental Conditions

17.1 Thermal

Operating
e Temperature: +5°C ... +55 °C
e  Relative Humidity : 10% ... 90% (non condensing)

Storage

e  Temperature : —40 °C ... +85 °C (power derating applies, see chapter
17.5 "Derating Conditions" on page 218).

e  Relative humidity : 5% ... 95% (non condensing)

Thermal compatibility

e Cold: EN 60068-2-1:2007

®  Dry heat: EN 60068-2-2:2007

®  Change of temperature: EN 60068-2-14:2009
e  Damp heat: EN 60068-2-30:2005

17.2 Shock and Vibration

Mechanical: Non-operating
e  Shock: IEC 60068-2-27:2008

Mechanical: Operating
e  Vibration: IEC 60068-2-6:2007
e  Vibration, broad-band: IEC 60068-2-64:2008

17.3 Electromagnetic Compatibility

Emission
Standard EN 61000-6-4:2007/A1:2011 is met.

Electromagnetic compatibility (EMC) - Part 6-4: Generic standards - Emission
standard for industrial environments.

Immunity
Standard EN 61000-6-2:2005 is met.

Electromagnetic compatibility (EMC) - Part 6-2: Generic standards - Immunity
for industrial environments.

e  Electrostatic discharge: EN 61000-4-2:2009

e Radiated, RF electromagnetic field: EN 61000-4-3:2006 + A1:2008 +
A2:2010

e  Electrical fast transient (burst): EN 61000-4-4:2004 + A1:2010
®  RF conducted disturbances: EN 61000-4-6:2009
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Pollution degree (operating / storage and transport): 2.
Overvoltage category: Il.
Maximum altitude: 4000 m.

Derating Conditions

Introduction

Forced cooled

The NYCe 4000 system can be used as a convection cooled system.
However, this will limit the maximum current to the motors because of the
heat dissipation in the drive modules. In a practical situation not all motors
need high power and do not need full power at the same moment. Since
forced cooled systems are not always possible, the graphs give more insight
in the possibilities of convection cooled systems at a given environmental
temperature.

The NY4053 system housing is used during the measurements, except for
the measurements of the NY4125 drive module. The NY4063 system
housing is used during the measurements of the NY4125. Other drive
modules and system housings will have similar characteristics.

systems, NY4120

The NYCe 4000 system can be installed with a standard fan unit with 3 fans
each producing an airflow of 11.3 m3/hr. The fan unit is strongly advised if
motors are used with motor currents higher than 2 A rms and/or the
environmental temperature is higher than 35 °C in a full system configuration.

When five NY4120 drive modules are used in the NY4053 system housing,
you can build the maximum configuration with 10 axes. fig. 17-1 "Max. motor
current for 10 axes (5 NY4120 drive modules) and all digital outputs at 1 A
load with 3 fans (airflow 11.3 m%hr) installed vs. environmental temperature"
on page 218 shows the situation when all 10 motors ask continuously the
same motor current and all 20 digital outputs are driving a load of 1 A
continuously. Under these conditions the maximum motor current is 7 A rms
at an environmental temperature of up to 48 °C. Measurements indicate that
7 A rms is also possible up to the maximum supported environmental
temperature of 55 °C, if fans are used producing an airflow of 20 m3/hr.
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Environmental temperature (°C)
Fig. 17-1: Max. moftor current for 10 axes (5 NY4120 drive modules) and all

digital outputs at 1 A load with 3 fans (airflow 11.3 m/hr) installed vs.
environmental temperature
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17.5.3 Convection cooled systems, NY4120

When five NY4120 drive modules are used in the NY4053 system housing,
you can build the maximum configuration with 10 axes. fig. 17-2 "Maximum
motor current for 10 axes (5 NY4120 drive modules) and all digital outputs at
1A load vs. environmental temperature" on page 219 shows the situation
when all 10 motors ask continuously the same maximum motor current and
all 20 digital outputs are driving a load of 1 A continuously. Under these
conditions the maximum motor current is 2 A rms at an environmental
temperature of approximately 30 °C.

Note that the absolute maximum environmental temperature is 40 °C.
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Fig. 17-2: Maximum motor current for 10 axes (5 NY4120 drive modules) and

all digital outputs at 1A load vs. environmental temperature

As shown in fig. 17-3 "Maximum motor current for 10 axes (5 NY4120 drive
modules) and digital outputs not used vs. environmental temperature" on
page 219, when the digital outputs are not used, the absolute maximum
environmental temperature increases to 45 °C.
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Fig. 17-3: Maximum motor current for 10 axes (5 NY4120 drive modules) and

digital outputs not used vs. environmental temperature

For NYCe 4000 systems in which not all available slot positions are used, the
thermal derating conditions improve because of better convection airflow in
the system. fig. 17-4 "Maximum motor current for 2 axes (one NY4120 drive
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module) and all digital outputs at 1 A load vs. environmental temperature" on
page 220 shows an NY4053 system housing with 2 axes (one NY4120 drive
module), where both motors ask continuously the same motor current, and
the remaining 4 slot positions are not used.

The graph shows that under these conditions the maximum motor current is 5
A rms at an environmental temperature of approximately 30 °C.Note that the
absolute maximum environmental temperature is 45 °C.
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Fig. 17-4: Maximum moftor current for 2 axes (one NY4120 drive module) and

all digital outputs at 1 A load vs. environmental temperature

17.5.4  Forced cooled systems, NY4125

The NYCe 4000 system can be installed with a standard fan unit with 3 fans
each producing an airflow of 11.3 m3/hr. The fan unit is strongly advised if
motors are used with motor currents higher than 2 A rms and/or the
environmental temperature is higher than 25 °C in a full system configuration.

When an NY4125 drive module is used in the NY4063 system housing, you
can connect 5 axes. fig. 17-5 "Max. motor current for 5 axes and all digital
outputs at 1 A load with 3 fans (airflow 11.3 m%hr) installed vs. environmental
temperature" on page 221 shows the situation when all 5 motors ask
continuously the same motor current and all digital outputs are driving a load
of 1 A continuously.

If the PWM frequency is 96 kHz, the following conditions apply. See line ®.

° The maximum motor current is 2.8 A rms for all axes at an
environmental temperature up to 25 °C.

° The maximum motor current is 2.0 A rms for all axes at an
environmental temperature up to 45 °C.

If the PWM frequency is 32 kHz, the following conditions apply. See line ®.

° The maximum motor current is 2.8 A rms for all axes at an
environmental temperature up to 55 °C.
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Fig. 17-5: Max. mofor current for 5 axes and all digital outputs at 1 A load with
3 fans (airflow 11.3 m/hr) installed vs. environmental temperature

17.5.5 Convection cooled systems, NY4125

When the NY4125 drive module is used in the NY4063 system housing, you
can connect 5 axes. fig. 17-6 "Max. motor current for 5 axes and all digital
outputs at 1 A (line ® and ®) or all digital outputs at 0 A (line ©) vs.
environmental temperature" on page 222 shows the situation where all 5
motors ask continuously the same maximum motor current, and all digital
outputs drive a load of 1 A continuously, or are not used.

If the PWM frequency is 96 kHz and all digital outputs drive a load of 1 A
continuously, the following conditions apply. See line ®.

° The maximum motor current is 2.0 A rms for all axes at an
environmental temperature up to 20 °C.

e The absolute maximum environmental temperature is 43 °C (motor
current is 0).

If the PWM frequency is 32 kHz and all digital outputs drive a load of 1 A
continuously, the following conditions apply. See line ®.

° The maximum motor current is 2.0 A rms for all axes at an
environmental temperature up to 28 °C.

® The absolute maximum environmental temperature is 45 °C (motor
current is 0).

If the PWM frequency is 32 kHz and all digital outputs are not used, the
following conditions apply. See line ©.

° The maximum motor current is 2.0 A rms for all axes at an
environmental temperature up to 45 °C.

® The absolute maximum environmental temperature is 55 °C (motor
current is .95 A rms).
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Fig. 17-6: Max. mofor current for 5 axes and all digital oufputs at 1 A (line ®
and ®) or all digital outputs at 0 A (line ©) vs. environmental tem-
perature

17.5.6  Forced cooled systems, NY4130

The NYCe 4000 system can be installed with a standard fan unit with 3 fans
each producing an airflow of 11.3 m3hr. The fan unit is strongly advised.
When five NY4130 drive modules are used in the NY4053 system housing,
and each NY4130 is connected to 2 DC motors, control frequency is 32 kHz
and all 20 digital outputs drive a load of 1 A continuously, fig. 17-7 "Max. load
by 10 axes (5 NY4130 drive modules, control frequency = 32 kHz) and all
digital outputs at 1 A load with 3 fans (airflow 11.3 mdnhr) installed vs.
environmental temperature" on page 222 shows the derating curve under
these following conditions for the environmental temperature.
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Fig. 17-7: Max. load by 10 axes (5 NY4130 drive modules, confrol frequency =

32 kHz) and all digital outputs at 1 A load with 3 fans (airflow 11.3
mP/hr) installed vs. environmental temperature

17.56.7  Convection cooled systems, NY4130

When five NY4130 drive modules are used in the NY4053 system housing,
you can build the maximum configuration with 10 axes. When five NY4130
drive modules are used in the NY4053 system housing, and each NY4130 is
connected to 2 DC motors, control frequency is 32 kHz and the digital outputs
are loaded with 1 A, fig. 17-8 "Max. load by 10 axes (5 NY4130 drive
modules, control frequency = 32 kHz) and all digital outputs at 1 A load vs.
environmental temperature” on page 223 shows the derating curve under
these following conditions for the environmental temperature.
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Fig. 17-8: Max. load by 10 axes (5 NY4130 drive modules, control frequency =
32 kHz) and all digital outputs at 1 A load vs. environmental temper-
ature

17.5.8 Forced cooled systems, NY4140

The NYCe 4000 system can be installed with a standard fan unit with 3 fans
each producing an airflow of 11.3 m%hr. When five NY4140 drive modules
are used in the NY4053 system housing, you can build the maximum
configuration with 5 axes. fig. 17-9 "Max. motor current for 5 axes (5 NY4140
drive modules, PWM frequency = 32 kHz) and all digital outputs at 1 A load
with 3 fans (airflow 11.3 m?hr) installed vs. environmental temperature" on
page 223 shows the situation where all 5 motors ask continuously the same
motor current, PWM frequency is 32 kHz, and all 10 digital outputs drive a
load of 1 A continuously. Under these conditions the maximum motor current
is 7 A rms at an environmental temperature of up to 55 °C.
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Fig. 17-9: Max. mofor current for 5 axes (5 NY4140 drive modules, PWM fre-

quency = 32 kHz) and all digital oufputs at 1 A load with 3 fans (air-
flow 11.3 mP/hr) installed vs. environmental temperature

17.5.9  Convection cooled systems, NY4140

When five NY4140 drive modules are used in the NY4053 system housing,
you can build the maximum configuration with 5 axes. fig. 17-10 "Maximum
motor current for 5 axes (5 NY4140 drive modules) and all digital outputs at
1A load vs. environmental temperature" on page 224 shows the situation
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where all 5 motors ask continuously the same maximum motor current, all 10
digital outputs drive a load of 1 A continuously.

If the PWM frequency is 16 kHz, the following conditions apply.

° The maximum motor current is 4.0 A rms for all axes at an
environmental temperature of 30 °C.

° The maximum motor current is 1.5 A rms for all axes at an
environmental temperature of 40 °C.

®  The absolute maximum environmental temperature is 45 °C.

If the PWM frequency is 32 kHz, the following conditions apply.

° The maximum motor current is 1.5 A rms for all axes at an
environmental temperature of 30 °C.

®  The absolute maximum environmental temperature is 37 °C.
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Fig. 17-10: Maximum moftor current for 5 axes (5 NY4140 drive modules) and all

digital outputs at 1A load vs. environmental temperature

As shown in fig. 17-11 "Max. motor current for 5 axes (5 NY4140 drive
modules, PWM frequency = 16 kHz) and digital outputs not used vs.
environmental temperature" on page 225, when the digital outputs are not
used and the PWM frequency is 16 kHz, the following conditions apply.

° The maximum motor current is 5 A rms for all axes at an environmental
temperature of 30 °C.

° The maximum motor current is 3 A rms for all axes at an environmental
temperature of 40 °C.

®  The absolute maximum environmental temperature is 50 °C.
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Fig. 17-11

Max. moftor current for 5 axes (5 NY4140 drive modules, PWM fre-
quency = 16 kHz) and digital outputs not used vs. environmental
temperature
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18 Cleaning, Disposal and Environmental Protection

18.1 Cleaning

Softly wipe the surface with a dampened cloth using a diluted neutral
detergent or alcohol, and then wipe the surface again with a dry cloth. For
systems without a fan, use a compressor or vacuum cleaner to blow off the
accumulated dust in the ventilating channel of the housing and inside the
housing.

Do not use a compressor or vacuum cleaner on systems with a
fan. Remove the fan before cleaning the system.

18.2 Disposal

Products

Our products can be returned to us free of charge for disposal. It is a
precondition, however, that the products are free of oil, grease or other dirt. In
addition, when returned the products must not contain any undue foreign
matter or foreign component.

Please send the products free domicile to the following address:
Bosch Rexroth AG

Electric Drives and Controls

Blrgermeister-Dr.-Nebel-Stralie 2

D-97816 Lohr am Main

Packaging Materials

The packaging materials consist of cardboard, wood and polystyrene. They
can be easily recycled. For ecological reasons you should not return the
empty packages to us.

18.3 Environmental Protection

No Release of Hazardous Substances

Our products do not contain any hazardous substances that they can release
in the case of appropriate use. Normally there are not any negative effects on
the environment to be expected.

Materials Contained in the Products
e  Electronic Devices
Electronic devices mainly contain:
-  steel
— aluminum
—  copper
—  synthetic materials
—  electronic components and modules
e  Motors
Motors mainly contain:
—  steel
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— aluminum

—  copper

- brass

— magnetic materials

—  electronic components and modules

Recycling

Due to their high content of metal most of the product components can be
recycled. In order to recycle the metal in the best possible way it is necessary
to disassemble the products into individual modules.

The metals contained in the electric and electronic modules can also be
recycled by means of specific separation processes.

The synthetic materials remaining after these processes can be thermally
recycled.
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Service and Support

Helpdesk

Bosch Rexroth AG 229/231

Service and Support

Unser Kundendienst-Helpdesk im
Hauptwerk Lohr am Main steht lhnen mit
Rat und Tat zur Seite.

Sie erreichen uns

Our service helpdesk at our
headquarters in Lohr am Main, Germany
can assist you in all kinds of inquiries.

Contact us

telefonisch - by phone: +49 9352 18 0

Uber Service Call Entry Center (Mo-Fr 07:00-18:00)
via Service Call Entry Center (Mo-Fr 7:00 am - 6:00 pm)

per Fax - by fax: +49 9352 18 8400

per e-Mail - by e-mail: service.svc@boschrexroth.de

Service-Hotline

Internet

AuBerhalb der Helpdesk-Zeiten ist der

Service direkt ansprechbar unter

After helpdesk hours, contact our service
department directly at

+49 171 333 88 26
oder - or: +49 172 660 04 06

Unter www.boschrexroth.com finden Sie
erganzende Hinweise zu Service,
Reparatur und Training sowie die
aktuellen Adressen unserer Vertriebs-
und Serviceblros.

At www.boschrexroth.com you may find
additional notes about service, repairs
and training in the Internet, as well as the
actual addresses of our sales- and
service facilities

Vor der Kontaktaufnahme... - Before contacting us...

Wir kénnen lhnen schnell und effizient
helfen wenn Sie folgende Informationen
bereithalten:

1. Detaillierte Beschreibung der
Stoérung und der Umsténde.

2. Angaben auf dem Typenschild der
betreffenden Produkte,
insbesondere Typenschlissel und
Seriennummern.

3. Tel.-/[Faxnummern und e-Mail-
Adresse, unter denen Sie flr
Ruckfragen zu erreichen sind.

For quick and efficient help, please have
the following information ready:

1. Detailed description of the failure
and circumstances.

2. Information on the type plate of the
affected products, especially type
codes and serial numbers.

3. Your phone/fax numbers and e-
mail address, so we can contact
you in case of questions.
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