Installation Guide Servo Drive / ENG /

11050-DS/preliminary
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Important Notice:

Please note that we use machine translation to provide documents in your local language. It is
possible that not all texts will be translated correctly. If you have any questions or discrepancies
regarding the accuracy of the information in the translated version, please read the original English
version (0185-1179-E).

Please visit http://www.linmot.com to check for the latest version of this document!
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1 General Information

1.1 Introduction

This manual includes instructions for the assembly, installation, maintenance, transport, and storage of the servo
drives. The document is intended for electricians, mechanics, service technicians, and warehouse staff. Read this
manual before using the product and always observe the general safety instructions and those in the relevant section.
Keep these operating instructions in an accessible place and make them available to the personnel assigned.

1.2 Explanation of Symbols

Triangular warning signs warn of danger.

o Round command symbols tell what to do.

1.3 Qualified Personnel

All work such as installation, commissioning, operation, and service of the product may only be carried out by qualified
personnel. The personnel must have the necessary qualifications for the corresponding activity and be familiar with the
installation, commissioning, operation, and service of the product. The manual and in particular the safety instructions
must be carefully read, understood, and observed.

1.4 Liability

NTI AG (as manufacturer of LinMot and MagSpring products) excludes all liability for damages and expenses caused by
incorrect use of the products. This also applies to false applications, which are caused by NTI AG's own data and notes,
for example during sales, support or application activities. It is the responsibility of the user to check the data and
information provided by NTI AG for correct applicability in terms of safety. In addition, the entire responsibility for
safety-related product functionality lies exclusively with the user. Product warranties are void if products are used with
stators, sliders, servo drives, or cables not manufactured by NTI AG unless such use was specifically approved by NTI
AG.

NTI AG’s warranty is limited to repair or replacement as stated in our standard warranty policy as described in our
"terms and conditions" previously supplied to the purchaser of our equipment (please request copy of same if not
otherwise available). Further reference is made to our general terms and conditions.

1.5 Copyright

This work is protected by copyright.

Under the copyright laws, this publication may not be reproduced or transmitted in any form, electronic or mechanical,
including photocopying, recording, microfilm, storing in an information retrieval system, not even for training purposes,
or translating, in whole or in part, without the prior written consent of NTI AG.

LinMot® and MagSpring® are registered trademarks of NTI AG.
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2 Safety Instructions

For your personal safety
Disregarding the following safety measures can lead to severe injury to persons and damage to
material:

e Only use the product as directed.

e Never commission the product in the event of visible damage.

e Never commission the product before assembly has been completed.

e Do not carry out any technical changes on the product.

e Only use the accessories approved for the product.

e Only use original spare parts from LinMot.

e Observe all regulations for the prevention of accidents, directives and laws applicable on site.

e Transport, installation, commissioning, and maintenance work must only be carried out by
qualified personnel.

e Observe IEC 364 and CENELEC HD 384 or DIN VDE 0100 and IEC report 664 or
DIN VDE 0110 and all national regulations for the prevention of accidents.

e According to the basic safety information, qualified, skilled personnel are persons who are
familiar with the assembly, installation, commissioning, and operation of the product and who
have the qualifications necessary for their occupation.

e Observe all specifications in this documentation.

e This is the condition for safe and trouble-free operation and the achievement of the specified
product features.

e The procedural notes and circuit details described in this documentation are only proposals. It
is up to the user to check whether they can be transferred to the applications. NTI AG /
LinMot does not accept any liability for the suitability of the procedures and circuit proposals
described.

e LinMot servo drives, and the accessory components can include live and moving parts
(depending on their type of protection) during operation. Surfaces can be hot.

e Non-authorized removal of the required cover, inappropriate use, incorrect installation, or
operation create the risk of severe injury to persons or damage to material assets.

e For more information, please see the documentation.

e High amounts of energy are produced in the drive. Therefore, it is required to wear personal
protective equipment (body protection, headgear, eye protection, hand guard).

Application as directed.

e Drives are components, which are designed for installation in electrical systems or machines.
They are not to be used as domestic appliances, but only for industrial purposes according to
EN 61000-3-2.

e When drives are installed into machines, commissioning (i.e., starting of the operation as
directed) is prohibited until it is proven that the machine complies with the regulations of the
EC Directive 2006/42/EG (Machinery Directive); EN 60204 must be observed.

e Commissioning (i.e., starting of the operation as directed) is only allowed when there is
compliance with the EMC Directive (2014/30/EU).

e The technical data and supply conditions can be obtained from the nameplate and the
documentation. They must be strictly observed.

Transport, storage
e Please observe the notes on transport, storage, and appropriate handling.
e Observe the climatic conditions according to the technical data.
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Installation

e The drives must be installed and cooled according to the instructions given in the
corresponding documentation.

e The ambient air must not exceed the degree of pollution 2 according to EN 61800-5-1.

e Ensure proper handling and avoid excessive mechanical stress. Do not bend any components
and do not change any insulation distances during transport or handling. Do not touch any
electronic components and contacts.

e Drives contain electrostatic sensitive devices, which can easily be damaged by inappropriate
handling. Do not damage or destroy any electrical components since this might endanger your
health!

Electrical connection

e When working on live drives, observe the applicable national regulations for the prevention of
accidents.

e The electrical installation must be carried out according to the appropriate regulations (e.g.
cable cross-sections, circuit breakers, fuses, PE connection). Additional information can be
obtained from the documentation.

e This product can cause high-frequency interferences in non-industrial environments, which
require measures for interference suppression.

Operation

e |If necessary, systems including drives must be equipped with additional monitoring and
protection devices according to the valid safety regulations (e.g. law on technical equipment,
regulations for the prevention of accidents). The drives can be adapted to your application.
Please observe the corresponding information given in the documentation.

e After the drive has been disconnected from the supply voltage, all live components and power
connections must not be touched immediately because capacitors can still be charged. Please
observe the corresponding stickers on the drive. All protection covers and doors must be shut
during operation.

Burn Hazard
The heat sink (housing) of the drive can have an operating temperature of > 80 °C: Contact with the
heat sink results in burns.

Caution - Risk of Electric Shock!
e Before servicing, disconnect supply, wait 5 minutes and measure between PWR+ and PGND to
be sure that the capacitors have discharged below 42 VDC.
e The power terminals Ph1+, Ph1-, Ph2+, Ph2- and PWR+ remain live for at least 5 minutes after
disconnecting from the power supplies.

Grounding
All metal parts that are exposed to contact during any user operation or servicing and likely to
become energized shall be reliably connected to the means for grounding.

> B P
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3 System Overview

SUPPLY
3x400VAC
230VAC >
T15VAC

EtherCAT IN
EtherCAT OUT

Config-Ethernet

CANopen

1,2,3-PHASE
POWERSTAGE

22-72 VDC

PH1+
PH1-
PH2+
PH2-

PHASE CURRENT 15Apeak

10/100 MBaud
EtherCAT IN-OUT
2xMil

10/100 MBaud
Config-Ethernet
(PHY onboard)

CAN
RX,TX

Motor-Encoder Supply,
SIN

CcOos

MotLinkP+

External Encoder
A,B logic level
SPI/SSI for absolute
encoder

Analoglnputs
Digitallnputs
Digita Output

+24VDC
GND

LinMot°®

ENG

LINEAR MOTOR

BRUSHLESS
DC MOTOR

=

Typical servo system 11050: Servo drive, Mainboard, motor, and power supply:
The 11050 needs to be installed on a baseboard, which must be designed by the customer!

| LOGIC SUPPLY
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4 |nterfaces

121050-DS/preliminary

X72:
Motor Supply
Motor Phases

X73:

Logic Supply
Motor Encoder
Ethernet-Config
CANopen
EtherCAT

Analog Input
Digital IO
External Encoder

NTI AG / LinMot
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5 Functionality

11050-DS-HC-0S

Motor Supply 72 VDC (24...85 VDC) °
Logic Supply 24 VDC (22...26 VDC)

15 A peak (0-599 Hz) °
Controllable Motors
LinMot POx- and PROx- Motors °
Selected motors (contact support) °
Plug and Play (PnP) Auto Configuration °
~ CommandlInterface
CANopen DS402 (external CAN driver required) °
EtherCAT CiA402 (external PHY required — M) °

1 digital Output, 2 digital Inputs (logic level) °
1 analog input (logic level)

Incremental (RS422 up to 25 Mcounts/s) with external transceivers °

Absolute (SSI, BiSS-B, BiSS-C, EnDat2.1, EnDat 2.2) with external transceivers °

Ethernet (external connector with magnets required) °
6 Software

The configuration software LinMot-Talk is free of charge and can be downloaded from the LinMot homepage.
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7 Power Supply and Grounding

Motor Supply

- Circuit Breaker AC-Mains

- Fuse 1x115VAC
— — 1x230VAC

PGND 3x400VAC
3x480VAC

Galvanically Isolated Power Supply:
- Switch Mode Power Supply

X4: Logic Supply / Control

- Circuit Breaker AC-Mains

24 VDC 3A slow-blow ;Euse 1x115VAC
— — 1x230VAC

DGND 3x400VAC
3x480VAC

Galvanically Isolated Power Supply:
- Switch Mode Power Supply

To assure a safe and error free operation, and to avoid severe damage to system components, all
system components must be well grounded to protective earth PE. This includes both LinMot and all
other control system components on the same ground bus.

Each system component? should be tied directly to the ground bus (star pattern). Daisy chaining from
component to component is forbidden. (LinMot motors are properly grounded through their power
cables when connected to LinMot drives.)

Power supply connectors must not be connected or disconnected while DC voltage is present. Do not
disconnect system components until all LinMot drive LEDs have turned off. (Capacitors in the power
supply may not fully discharge for several minutes after input voltage has been disconnected). Failure

to observe these precautions may result in severe damage to electronic components in LinMot
motors and/or drives.

Do not switch Power Supply DC Voltage. All power supply switching, and E-Stop breaks should be

done to the AC supply voltage of the power supply. Failure to observe these precautions may result
in severe damage to the drive.

" Inside of the 12050 drive the PWR motor GND and PWR signal GND are connected and to the GND of the drive

housing. It is recommended that the PWR motor GND is NOT grounded at another place than inside of the drive to
reduce circular currents.
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8 Description of the connectors / Interfaces

8.1 X72
01 | 01 02 | 02
03 04
S | o3 04 24
05 06
—— 05 06 ——
07 08
— 07 08 ——
09 10
— 09 10 —=
1 12
B 12 =
13 14
5] 13 14 5
2145 16 —2

FTSH-108-05-L-DV-A

On the mainboard, use
Samtec SFMC-108-01-S-D

1.4 PWR+ (24 — 85 VDC)
5.8 PGND

9..10 Motor Phase 1+
11..12 Motor Phase 1-
13.14 Motor Phase 2+
15..16 Motor Phase 2-

Motor Supply: 72 VDC nominal (22...85 VDC)
Absolute max. Rating: 85 VDC
External Circuit Breaker: 10 A / min. 100 VDC

Page 10/ 30
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121050-DS/preliminary

ENG

LinMot®

Fig2
1800
G S A1 B1 T e
<PHY0 TX0 A1 B1 PHY1 TXO0
P Tl
FIDUCIAL . “PHYv0 TX1 ﬁg A2 B2 gg PHYI TX1,
<PHYO0 TX2 | ] AS B3 PHY1 TX2 >
JPHY0 TX3 e A B4 —= PHYL TX3
PHY0 RX0 e A5 B5 = PHY1 RX0
PIIY0 RXLS 2] A8 B6 - CPHYL RXI
PHYO RX20 A7 B7 25 CPHY1 RX2
PHY0 RX30 ag] A8 B8 —5 PHY1_RX3
TX ENA 0 0] A9 B9 — TX ENA |
RX_ERR 0 S| A0 B10 o RX ERR 1
RX CLE 0 " o] AN B11 o RX CLK 1
RX DV 0 A2 B2 s RX DV_1
oS A3 BI3 PHY1 TXC.
A14  B14 EC_RESET
LINK M 0 A15 B15
A15  B15 | INK_MIL_|
DIGINT A16 | v g | BI6 DIGIN3 TCRAE
DIG OUT 1 B17 AN IN 0
A1T  BIT | AN IN 0
MI_CLK A8 | 218 mig |B18 DIGIN2 W
BusID6 A18 B19 107 D —
oo A12 Bl o
BusID7 A20 B20 10 8
{ UART 0 TX—ARLOTIX C1 § ¢4 o1 (2 pesv
% UART 0 RX G2 D2
UART 0 R——F 2 S8 22 | Cp D2 |} DGND
RS23? 0 ENGC3 | 3 D3 |08 WMotSin Nt
BusIDO C4 D4 MotCos
C4 D4 MotCos
BusID1 C5 o5 D5 D5 MotTemp MotTem]
BusID2 C6 D6 ___ENC RS485 1 TX EN 2
c6 D6 ENC_RS485_1_TX_EN
BusiD3 o et D7 |D7__ENC RS465 1 RX INCIRCTRRRS ‘
BusID4 C8 | g D5 |D8_ BRAKE OUT " BRAKE OUT S
BusID5 c9 D9 ENC RS485 0 TX EN [~ moacs oo B0
c9 D9 { ENC _RS485 0 TX EN >
Con RX_PHY N c10 | &0 Dpio | D10 _ENC RS485 0 RX TRNTE RS [ TR ]
Con RX_PHY P C11 | 44 D1q | D11 _ENC RS485 0 TX BN GIEATSIORTR .
Con TX PHY N c12 D12 ENC RS485 1 TX e
c12 D12 ENC RS485 1 TX
Con TX PHY P C13 | 15 g5 D13 Wi DATA SN
{ CAN 0 TX CANO XG4 cq D4 (D12 CANORX {CAN 0 RX
T KTY % C15 D15 —aDGND
+3V3 DL C16 D16 — oo DGND
+3\/370<l—01T c17 D17 18 DGND
+5V’D46T C18 D18 D19 DGND
2ny voay  T2AVEEE— C19 D19 —ereDGND
+24V<F=— C20 D20 DGND
SOLC-120-02L-Q-A rees
801 802
100nF 100nF FIDUCIAL
DGND DGND

A1-A15,A18, D13

At B

N ol Al

< [l T

Llm e 2L A17

e A

AT ] %7 a7 [ BL C4-C9, A19, A20

A8 B8

no | hs B8 Iho

Mo 2 gy [B10 B1-B15

At ayr gn [BU

Atz B12

e IV W B17

s ]

i B ot

Ay oo [ B18

AT ar er7 (BY

A8 B18

A | A1E B e B19, B20

A20 820

20 ) p20 oo B2

< o o1 Lot C10-C13

21 pz |-B2

Ll R C1-C3

| & o [oe

L5 1 cs ps |-B

e e pe |25 C14,D14

JISTAN e pr FBL ’

L8 | g ps |08

L] o pe (22 C15

G0 f cyg  pro (210

cii D1

Cit ]l ey oy U

S22 pi2 22 D1-D5

JET Iy PR e S

Sl ey pua |21

C15 ] &5 p1s DI D6, D7, D9-D12

S8 cig  p1e |28

&7 D17

& §7 D ow C16, C17

C19 1§ cig  pro (218

G20 D20

C20 ) co0  peo D2 c18

TOLC 120 X5%-Q-A

C19, C20
D15-D20

On the mainboard, Important notes:
use Samtec SOLC-
120-02-L-Q-A

ECin
DIG_IN_1
DIG_OUT_1
Busaddress
EC out
AN_IN_O
DIG_IN_2
107,108
Ethernet
UARTO

CAN

T_KTY
Motor Enc
Encoder X13
3.3VDC
5VDC
24VDCin
DGND

Mil
Digital Input 1
Digital Output 1

Media Independent Interface EtherCAT in
Digital Input logic level (3.3V)
Digital Output logic level (3.3V)

Busaddress Busaddress (BusID0-BusID7)
Ml Media Independent Interface EtherCAT out
Analog input Analog input logic level (3.3V)
Digital Input 2 Digital Input logic level (3.3V)

Do not connect
RX+, RX-, TX+, TX-
TX, RX, EN

TX, RX
Temperature
Motor Encoder
External Encoder
3.3VDC Output
5VDC

Logic Supply

Ground

Do not connect

Config Ethernet (must be connected to an RJ45 with magnets)
UARTO (do not connect) / only used for bootstrap

CAN logic level

Analog input for temperature sensor (KTY, PT1000)
Encoder for LinMot PO1 motors (supply, sin, cos and MotLink P)
External Encoder signals (logic level), EnDAT, BISS, AB
Internal supply (generated from 11050)

Internal supply (generated from [1050)

24 VDC logic supply

Logic Ground

The 24 VDC logic supply for the control circuit must be protected with an external fuse (3 A slow blow)

NTI AG / LinMot
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8.2.1 CAN-Bus (non isolated)
The CAN signals are one X73 pin C14 and D14. On the mainboard a CAN-driver is required.

This is an example

+3V3 D
+3Vv3 D -
optionaler
CAN 0 WLde_rsFand Zur
©303 Terminierung
m ™| SNE5HVD233D  Von CAN
3 |
Ny U301
—J Vref O
DGND 7™ g
1 6
[ CAN 0 TX % TXD CANL rii—
CAN 0 RX —dl RxD CANH rx——
2
8. Rs &
R305 |
o~
1k
DGND
CANH C
DGND
8.2.2 CAN-Bus (isolated)
This is an example of an isolated CAN Bus:
DGND
J13
o RS485 A C Al
Ry e 2
s
. RS485 Z C | A6
3 lg AT
A8
S v
+3V3i D uUle ISO_CAN TERM bt g;
@ -] ADM3053 N B3
_@_ﬁg DGI\'DI GND1 onp2 20 Ilsocngncl '1?21(% 150C€\1)7§||L‘»= ™~ B4
Lo K \ nc Viso_in z = '_| [ L B5
= =] - [PGI\'D =— GND1 RS - isocan_gnd B6
DGI;D T L E e T b
i O ot
145V D<t Vee GND2 isocan, gnd
- 3 SND} iso_ou 2 I -
e =2 OO o0 Vet i 1—
: ADM3053
DGND DGND

C252

isocan_gnd

100nF

EMV GND
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8.2.3 Config Ethernet

For implementing the config Ethernet, there is PHY on the 11050. This can be connected to an RJ45
connector with integrated magnets. This is an example of how it is implemented on the Eval-Board:

ETH

507-1442-ND
J3
oL 7 LED1 LED RUAS
8 7
o GREEN ‘@
Con TXRXCT1 1 u
—=on X TCT
Con TX PHY P 2 | 1D+ Ter 1 — et | TXe
Con TX PHY N 3 | 1o ™2 o | 1
TD- 3 2 TX-
Con RX PHY P 4
RD
Con RX_PHY N 5 e il 3 R

RD-
Con TXRXCT1 8 | pop | w5 _EH = :
RCT 6 ot B

7
9 .
<0 LED2s 3 4X 7SOHMS
P GREEN % =
0 e 1000pF 2KV T
SHIELD 7797
24
SHIELD
+3V3_D 23
E301 BLMZ1AGI21SNID oo SHIELD - .
C313 C315 Maglack 100k 100nF
100nF/50V/XTR/0402 100nF/50VIXTRI0402
DGND DGND
EMV_GND
8.2.4 Digital Output
24V prot
Bt
T400
a7 TS4200S-ME-P
pigour 1 BT 7 3
| DIG OUT 1 1 He
2 GND —L_o _ _ _ _ _ DIG_OUT C_1
DGND

DGND
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8.2.5 Digital Inputs

+3V3 D
D400
n BAS40-4_NTI
R400 R401 DIG IN C 1
] L i oo oo
SNT4LVC1GI4DCKR] nF 10k0
U400B +3V3 D
DGND—2— enp  vee (2 T '
NC —— 33nF
SNT4LVCIGI4DCKR oo
+3V3 D
D401
U402A BAS40-4_NTI
R408 R409 DIG IN C 2

. DG TN 3 26 IN 2 4 2 N N
C410

SN74LVCIGI14DCKR | 1nF

oo Lo

U402B 433 D

DGND—3— GND vCC H_ T
can DGND

NC = | 33nF
SN74LVC1G14DCKR

-
o
=
o

DGND
8.2.6 Brake
24V brake
<
T401
ITS4200S ME P
R413 4k7 3
BRAKE OUT >

1 X3 Brake >

DGND
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8.2.7 Bus Address

BUS ID / HexSwitches

+3V3 D

RaCERERE

BLM18PG121SN1D

R333

GDHO06S

+3V3 HEX

10Kk

R341

DGND
8.2.8 24VDC Supply
24V Supply
D800 E801 24V_prot
e U
5536 BLM31PG121EN1Le
S
a4 = o
M~ I ~
E | ceodl_|+ Z | caog
o — = o —
o—T— B> L
= w |2 )
S =
THT| RELIEF_CLASS
EMV_GND ¢
DGND
+24V_IN_CON ::(1:(]8[?:F D501 ES00 +24V
i
< | ss3 BLM31PG121SN1Le ©
= b =
o =S o = = o
0w = - - =
E__CSD?E Z |cam |+ N [+Z |csos
Ss=— < [YRvsoo >_| =% > =_1-
g 2 I N
= L [=+) =™
= B 2 5 I8 5 82
g 2 S s 1° g [B<
L]
= THT| RELIEETLREEEF CLASS
& g .
_T_cs15 D%-ID
NET_TIE_NTI 10007
, R80O
EMV_GND
DGND EMV_GND
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8.2.9 Motor Supply

n
o L o o DCLV PWR 3], K]_l T l 8
1
|+ cs11 ~cs2 _|.cs21 _|.c50 | co2 o — 1
©w

c5
—_ —_ 1
T~% T~ T~¢ T~% T8 SDT30B100D1-13 PWR_GNDY 2
o P o o o MSTBA 2.5 HC/ 2-G
= = = = = NET_TIE_NTI
= = = = =
g g g g g , RSOL
T T T b e EMV_GND p———F——=
g g g g g
PWR_GND
Optional resistors:

Zwischenkreis

DCLYV PWR

R300 [ |R501 R502 [ |R503 [ |R304 [ |R505 [ |R506 [ |R307
22k 22k 22k 22k 22k 22k 22K 22k

PWR_GND
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8.2.10 Motor Connector

EMV_GND
5V D EMV_GND
C500
T 1
D530 X3 Brake > 33nF e
BAS40-4_NTI R531 +5V p<F——————— =
{_ T_KIY }
I
(3531 R530—L0530 oenol
33nF 1k 33nF  —
%
2 = M Temp C
DGND % b= E500
£ &
= 't}
DGND 2 [z |eso EMV_GND
& 4
o =
m+5£7D §<> g
g 2
5 2
g E. E: ES(M 508 E509 [3510 é
sl T T T
8 1 « E 2 2 g
DGND X 2 2 2 3 ” 2
2 & @ & 4 = S 3
S g IS = |2 I B
= X % X = 9| =] (=1
S = = = & = =| =
IS & & & i ]
T T Z L =
H ] ] z
S Il & 8
o~ o~ o~ -
C503
il _1 ©505 | cso7 | cs0
inF ] inF I 203
EMV_GND

J1

ClassName: Phases ~ V Ph1+
ClassName: Phases V Ph1-
ClassName: Phases V Ph2+
ClassName: Phases \V Ph2-

EMV_GND

[SRg | TN | TRFR | [Wy

1
2
3
4
)

A WN =

MSTBA 2,5 HC/ 5-G
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8.2.11 External Encoder X13

C412

EMV_GND

I—lEMV_GND

B
<
g

LinMot®

ENG

DBOF_NTI ¥
33nF *
oo § c415 § C416
o2 DGND 3 3T
o— > m m
(o 4~ £ 2
o—1»8 < DGND  DGND
o 3 " Enc RS485 1- C
o 7 Enc RS485 1+ C
o 2 Enc RS485 0- C
o 8 Enc RS485 0+ C +5V D
o 1 5VPogSens /\ _ _ _ A
m&qmm —T—csm Lc;fsoz :T:ceoe, —L—c604
——C403 33nF I 22uF/10VIXTR|]  22uF/M0VIXTR | 22uF1OVIXTR
33nF
EMV _GND ¢
EMV_GND DGND

+3V3_D

U450
o SN6SHVD78D

.

2 A_Ld

BLM18EG101TN1D
E4

—\

Enc RS485 0- C

1k R405

ENC Rs485 0 TX EN
JRE16
10k .
ENC_RS485_0_TX —————2c
R603
[ORO
DERD
{ENC e TR ———4
2
R406
10k

DGND

ENC RS485 1 TX EN

DEND T’
C450
33nF

DEND
+3V3_D
401
eof SN65SHVD78D

JLENC L LIRS
R615
10k

R614
DGND [ R0

ENC RS485 1 TX p——————

<_ENC RS485 1 RX 1

DGND 744242471

N\
BLM1BEGI01TNID
En

—

Enc_RS485_1- C

2

R612
10k

DGND

DGND 744242471

"
BLMHBEG101TND
E601
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8.2.12 EtherCAT
For the EtherCAT interface, two MIl interfaces are on X73.

This is an example schematic for the EtherCAT in / out:
8.2.12.1 PHY 0/ EC-IN:

&
[£a]
w2
VDD 1V2 ETH 0 &l
J—(:1104J'—c1101 U1100 3
10uF 100nH
1 48 ..
DGND GND NC Y RT3 4KT
DGND DGND g GND RST# c:; EC RESET *
F3V3_AO DGND GND NC XY bERD
‘; VDD_12 NC :i 7
v v
©1100 Ss | N TESTING 903" Nk il 0
C1116 M—2— NC LED1/ SPEED (a2 LINK MIL 0 >
330nF 100nF £~ VDDA 33 LEDO/ NWAYEN ag%
e B 1 ne CRS/ CONFIGT fa
DGND Con RXM PHYD® RXM COL/ CONFIGO fadd  COLO
Con RXP PHY0 10| pyp TXD3 [t PEYO TX3 v 13
Con TXM PHYD 11| 1y TxD2 |28 PEYOTX2  “pEvo T2
Con TXP PHYO 12| 1yp oD Lﬂ%
DGND :i GND TXD1 m PHY0 TXL
w141 xo TXDO PEY0 TX0
CLR250UT)—K250UTT 15,1 o TXEN ja22 IXENAD ¥ ENA 0
DGNDE-—1——— 1? REXT ™>C dcig—— PHY0 TXC | pito1 47
k2 DEND}——1— GND INTRP/NAND_TREE# dc%1—-—-—|:l—-b+3\f3_D
< MI DATA > m: Eﬂ’”‘ 1251 MDIO voD_12 [
ML CLK o) MDC GND 1108 g o 1
< PHY0 RX3 Wzgl? RXD3/PHYADO RXER/ISO Qﬁgw RX ERR 0 > 100nF
PEY0 RX2 -W RXD2/PHYAD1 RXC / B-CAST OFF q@w RX CLE 0 n
JPHY0 RX1 -P—sz RXD1/PHYAD2 RXDV /CONFIG2 q%_ RX DV 0 & bR
£ PHY0 RX0 -2HYO RXO % RXDO/DUPLEX Ne 22—
DGND—24 GND VDDIO Tcnavs_o
C1106
KSZS08 IMLXIA, | 330nF
DGND
R1 1k0
woaa 7 s
=
. R1124 PHYO RX1 Phyad2 £ s&on TXP PHYD | 1, 4
I +3V3_A0<p————— TDCT g
I A7 RU26 _  pHyo Rx2 PhyAd  n — X Con XM PV | 1P =
DGND R1128 a7 & {Gon RXP_PHY0 y =
DGNDJ — PHYQ RX3 PhyAd0 5 Je————— RD+ =
I T £ +3V3_A0<tr——o———— RDCT =
R1132 T = ~Con RXM PHYD =
I coLo cigd & e e e RD- £
DGNDY R1130 =
a7
penol T mu - o 2
DGNDJ — M Clo2 I[EB; =
&7
| RI134 RX _ERR 0 Isolate mode disable +3V3 AD E1101 +3V3 D
DGND| 1 F A A
4K7 R1120 * .
+3v3 DG RM20 |k MILO Speed 100Mbps
— 1
- b BLM21AG121SN1D
benol R1122 PHY0 RX0 Full Duplex
f e 1133 —=—C1119 1120 ‘133:;8 —=—C1114
+3V3_D€ — LED 00 En Autoneg 100nF 100nF 100nF
T
R1140
+3v3_D<t — RX CLK 0 Broadcast Off . P -
o
DGND
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VDD 1V2 EJH 1
C1105——C 1103
10uF 100nF U1101
DGND DGND ; GND NC —%%—%(
DGND 1 GND RST# T’w FiL00
+3V3_A1 DGND r AL NC T}(
VDD_1.2 NC ¢
N g NC TESTING a%%—%( FIDUCIAL
c1108 10y A NC LED1/ SPEED (o= tg‘DK 1";" 1 _TINE MOl >
330nF 100nF =1 VDDA 33 LEDO/ NWAYEN (e E0.10
e 8 e CRS/ CONFIGT |
oo smmuen il K Eisttio] e
on RXP TXD3
Con XM PHYT 15, | 1y XDy 538 PHYT TX2 ggg} ¥§§
M TXP GND ﬂa? R
DGND 12 GND TXD1 gg PH;??%; PHY1 TXL
cuosourt X 15 XO X0 T Ena 1 - DHYL TXO0
Ripr— 2 ———=e] X TXEN [a2 TX ENA 1
DGND 75| REXT TXG 4@5———— PHY1 TXC
6kis DONDl—— GND INTRP/NAND_TREE# +3v3 D
M 1 31 R110
T 2ol MDIO vDD_12 2
MICIK 9] ype GND DGND |
———————— PHY1 RX3 2 29 SNy 2
< PHY1 RX3 |-HXLER | RXD3PHYADO RXER/ISO s —@ == — RY ERR 1, .
< PHY1L RX2 |- RXD2/PHYAD1 RXC / B-CAST_OFF a@? X CK TR CLK 1o
PHY1L RXI -0 0 o RXD1/PHYAD2 RXDV /CONFIG2 q%s RXDV 1> pavo
< PHY1 RX0 21 RXDO/DUPLEX NC 29—
DGND—=22 GND VDDIO T—p+3V3_D
c1123
KSZ808TMLXIA | 330nF
DGND
- o \Gon TXP PHY1 [ 1p, .
= ; | 9
DGND) o PHY1 RX1 PhyAd2 :.é +IV3 A ;BCT £
e - =
DGND) T PHY1 RX2 PhyAdt {Con RXP PHYT | ppy, 5
a7 : | 2
+3v3 D4 4'_"k7_| PHY1 RX3 PhyAdD é +3V3_A1<B—\ Con RO PINT ] ESFT =
R1133 = ‘ S
DGND — CcoL1 Cigd 3
a7
DGND} L ——— L cigt LED1 @
a7
DGO RS7_  Rx DV Cig2 LED2
4k7 E1102
BGNDL R13E RX_ERR 1 Isolate mode disable TV AT Vs D
[ I,
4” RM2T |k M1 Speed 100Mb
+3V3 D<¢ pe ps BLM21AG121SN1D
A RI123 w PHY1 RX0 Full Duplex
DGND} — P 1126 1127 =="C1125 121
100nF | 100nF 100nF
+3v3 D R  1gp 1p En Autoneg n n n
a7
R1141
+3V3_ D< — RX CLK 1 Broadcast Off

4k7

1
DGND
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8.2.13 EtherCAT MAC2MAC connection

If multiple drives are on the same mainboard and have all the same grounds and supplies, the EtherCAT
connection between the drives can be done without PHY’s and magnets. The connection can be done
directly by a MAC2MAC connection:

1.pl rx err
-

p0_

rxX_erry

1.pl tx clk
lephy clk25 ]p0 rx clk
; 0 tx clk
1.p1 rx clk |phy7c|k25)
€
pl link
pl txd0 p0_rxd0 :
pl txdl p0 rxdl :
pl txd2 _ p0_rxd2 .
pl txd3 p0_rxd3 ;
pl tx ena p0 rx dv,
1.pl rxdO p0_txd0
1epl rxdi p0_txd1l
':pl rxd2 p0_txd2
';pl rxd3 p0_txd3
'_,\pl rx_dv__ p0 _tx _ena

The last node inside the chain, must have p1_link connected to 3.3V for closing port1. All other nodes must
have p1_link connected to GND for keeping port1 open.

NTI AG / LinMot
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8.3 LEDs

System LEDs Signal: Color:
24VOK Green
EN (enable) Yellow
WARN Yellow
ERROR Red
EtherCAT LAO Yellow
LAl Yellow
RUN Green
ERROR RED

Description:

D203: 24 VDC Logic Supply OK

D200: Motor Enabled / Error Code Low Nibble
D201: Warning / Error Code High Nibble
D202: Error

D205: EtherCAT in Link Activity
D204: EtherCAT out Link Activity
D2072: EtherCAT RUN

D206: EtherCAT ERROR
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9 System LED Blink Codes

OFF

Warning Operation Normal Operation:
Enabled Warnings and operation enabled are displayed.
ON ® ~2 Hz ® ~2 Hz Error:
0..15x 0..15x The error code is shown by a blink code with “WARN” and “EN”
Error Code Error Code The error byte is divided into low and high nibble (= 4 bit).
High Nibble Low Nibble "WARN” and “EN” are blinking together.

The error can be acknowledged.
(e.g.: WARN blinks 3x, EN blinks 2x; Error Code = 32h)

® ~2 Hz ® ~2 Hz ® ~2 Hz Fatal Error:
0..15 x 0..15 x The error code is shown by a blink code with “WARN” and “EN”.
Error Code Error Code The error byte is divided into low and high nibble.
High Nibble Low Nibble "WARN” and “EN” are blinking together.

Fatal errors can only be acknowledged by a reset or power cycle.
(e.g.: WARN blinks 3x, EN blinks 2x; Error Code = 32h)

® ~4Hz ® ~2 Hz ®~2 Hz System Error:
0..15x 0..15x Please reinstall firmware or contact support.
Error Code Error Code
High Nibble Low Nibble
® ~0.5 Hz ® ~0.5 Hz On Signal Supply 24V too low:
The error and warn LEDs blink alternating if the signal supply +24 VDC (X4.2) is less than 18
VDC.
Off ceee (Yo Y} Plug&Play Communication Active:

This sequence (Warn on, then En on, then both off, complete sequence of the 4 states ca. 1
s) signalizes the state when the plug and play parameters are being read from the motor.

oe 0 Off Waiting for Defaulting Parameters:

~4 Hz ~4 Hz When ID (S1, S2) is set to OxFF, the drive starts up in a special mode and the Error and Warn

LED blink alternating ~4 Hz. When the ID ist set to 0x00, all parameters will be set to their
default value. To leave this state, power down the drive and change the ID. Also see in the
Usermanual_LinMot-Talk under chapter trouble shooting.

off oe oe Defaulting Parameters Done:

~2 Hz ~2 Hz When the parameters have set to their default values (initiated via S1/52 on power up) the
Warn and EN LEDs blink together at 2 Hz. To leave this state, power down the drive. Also see
in the Usermanual_LinMot-Talk under chapter trouble shooting.

The meaning of the error codes can be found in the Usermanual_MotionCtrl_Software_SG5-SG7 and the user manual
of the installed interface software. These documents are provided together with LinMot-Talk configuration software
and can be downloaded from www.linmot.com.
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10 Physical Dimension

53. 98mm

42- SOIIIIII

n0S0Seriessingleaxisdrve

Width mm 42.8 ‘
Height mm 53.98

Depth mm 17

Hight above mainboard (mated) mm 8

Case, Degree of Protection IP 00

Storage Temperature °C -25..40

Transport Temperature °C -25..70

Operating Temperature °C 0...40 at rated data (40...50 with power derating *)

Relative humidity < 95% (non-condensing)

Pollution IEC/EN 60664-1 Pollution degree 2

Mounting place In the control cabinet (at least IP54)
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11 Power Supply Requirements

11.1 Motor-Power Supply

The calculation of the needed power for the Motor supply is depending on the application and the used motor.
The nominal supply voltage is 72 VDC.
The possible range is from 22 to 72 VDC.

power supply needs a dielectric withstand voltage of at least 100 VDC. (Additional capacitors, etc...).

Due to high braking voltage and sudden load variations of linear motor applications, only compatible
power supplies can be used (see chapter 15 Ordering Information).

c The motor supply can rise to 85 VDC when breaking. This means that everything connected to that

11.2 Signal-Power Supply

The logic supply needs a regulated power supply of a nominal voltage of 24 VDC. The voltage must be between 22 and
26 VDC.

Current provided from the logic-supply:

e min. 0.5A (noload on the outputs)

The 24 VDC supply for the control circuit must be protected with an
external fuse (3 A slow blow)

12 Regeneration

If the power supply rises too high during braking, connect an additional capacitor to the motor power supply.

It is recommended to use a capacitor >= 10’000 pF (install capacitor close to the drive supply!).
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13 Evaluation Board

As the 11050 needs some circuits and connectors on the baseboard, there is an evaluation board available,
which shows the possible functionality of the system. If the complete functionality will be used, all the circuits
on the evaluation board should be implemented on the customer baseboard. Normally only a subset of the
functionality is used in the application and therefore some circuits can be removed (for example the
EtherCAT physicals and connector, if only CAN is used). The functionality of the evaluation board
implements the functionality of the F1150, but without 3S safety and limited current.

o

Evaluation Board 11050 V1-1-:)
FiM / NTI AG / LinMot / 01-2025

35002758 beflex

ik

LI

. ©°
Gy 3 Foma ¥

Zmm
so) ETH

| 6473.9R0.009

The detailed description of the connectors can be found in the installation guide of the F1150 drive.
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15 Ordering Information

15.1 Drives

11050-DS-HC-0S-M0000 Micro-Drive 11050-DS-HC-0S (72V/15A) 0150-6763

15.2 Accessories

11050 Evaluation Board Evaluation Board for 11050-DS-HC-0S 0150-6362
S02-72/1000 Power Supply 72 /1000 W, 3x400-480 VAC

0150-4535
S01-72/500 Power Supply 72 V/500 W, 1x120/230 VAC 0150-1874
S01-24/500 Power Supply 24 V/500 W, 1x120/230 VAC 0150-2480

Bold items are strongly recommended accessories!

NTI AG / LinMot Doc-No. 0185-1179-E_1V6_1IG_Drives _11050-DS Page 27 / 30


https://shop.linmot.com/E/product/0150-4535
https://shop.linmot.com/E/product/0150-1874
https://shop.linmot.com/E/product/0150-2480

l J
Installation Guide Servo Drives 11050-DS/preliminary L’nMOt®

16 International Certifications

Europe See chapter 16.1 EU Declaration of Conformity CE Marking
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16.1 EU Declaration of Conformity CE Marking

NTI AG / LinMot ©
Bodenaeckerstrasse 2

8957 Spreitenbach
Switzerland

Tel.: +41(0)56 4199191
Fax: +41(0)56 41991 92

declares under sole responsibility the compliance of the products:

e Drives of the Series 11050-DS-HC-0S-xxxx

with the EMC Directive 2014/30/EU.

Applied harmonized standards:

e EN61800-3:2004 + A1:2012
e EN 61800-3:2018

LinMot®

According to the EMC directive, the listed devices are not independently operable products.

Compliance of the directive requires the correct installation of the product, the observance of specific installation
guides and product documentation. This was tested on specific system configurations.

The safety instructions of the manuals are to be considered.

The product must be mounted and used in strict accordance with the installation instructions contained within the

installation guide, a copy of which may be obtained from NTI AG.

Company: NTI AG
Spreitenbach, 14.08.2023

A

Dr. Ronald Rohner / CEO NTI AG
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ALL LINEAR MOTION
FROM A SINGLE SOURCE

Europe / Asia Headquarters North / South America Headquarters

NTI AG - LinMot & MagSpring LinMot USA Inc.

Bodenaeckerstrasse 2 N1922 State Road 120, Unit 1

CH-8957 Spreitenbach Lake Geneva, WI 53147

Switzerland USA

Sales / Administration: +41 56 419 91 91 Sales / Administration: 262.743.2555
office@linmot.com usasales@linmot.com

Technical Support: +41 56 544 71 00 Technical Support: 262.743.2555
support@linmot.com usasupport@linmot.com

Web: https://www.linmot.com Web: https://www.linmot-usa.com

Visit https://linmot.com/contact/ to find a distributor near you.
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