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E-MOTION SOLUTIONS

Installation instructions

ﬂ Refer to installation use and maintenance manual for more information.

€

COMPLIANT

2 phase bipolar stepper drive technical data: TI TANID

A AC power supply: 100-240 Vac monophase or triphase VECTOR - STEPPER - DRIVES

A DC logic supply: 24 Vdc (mandatory and isolated)

A Phase current: up to 5,2 Arms (7,3 Apk) with 265VAC MAX or 8 Arms (11,3 Apk) with 120VAC MAX
A Chopper frequency: ultrasonic 40KHz

A Stepless Control Technology (65536 position per turn)

A Protections against: over current, over/under voltage, overheating, short circuit between motor phase-tophase and phase-to-ground
A Modbus and Canbus communication interfaces

A Incremental Encoder Input: 5V Differential (RS422) or 5V single-ended TTL/CMOS

A Incremental Encoder Output: 5V Differential (RS422) c n " O p
A Absolute Encoder Input: 5V BiSS-C or SSI interface

A Service SCI interface for programming and real time debugging

A Safe Torque Off (STO) inputs (opto-coupled) ‘\)Ma db us
A 16 digital inputs (opto-coupled) SW5A9052L.2G1-30 or 4 digital inputs (opto-coupled, /

A 12 digital outputs (opto-coupled) SW5A9052L2G1 or 3 digital outputs (opto-coupled
A 2 analog inputs (isolated) SW5A9052L.2G1-30 or 1 analog input (isolated) SW5A9052L2E1-30 only STO

A 2 analog outputs (isolated) SWA9052L.2G1-30 only Safe Torque Off
A Dimensions: 196.6 x 136.6 x 47 mm (without connectors) SIL3

A Protection degree: IP20 PLe

A Pollution degree 2

A Overvoltage Category il

A Short Circuit Current: 5 KA ®
A Protection Class: Class | Equipment
A Working temperature 5AC 6 50AC ; Storage temperature -25AC 6 55AC c us

A Humidity: 5% & 85% not condensing

necann

Mechanical data
136.6 29

196.,6
186,6

N
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Ordering codes characterisitcs

System code Digital inputs
SW5A9052L.221-30 4
SW5A9052L2E1-30 4
SW5A9052L2G1-30 16

System connectors

Connectors:

CN5A

CN5B

CN10

CN11

Digital outputs
3
3
12

Analog inputs Analog outputs
0 0
1 0
2 2
DISPLAY

CN6

DIP-SWITCHES

CN3

CN4

CNI1L

CN2

CN1

PE connection
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System connections

CN1: Power supply
3 positions, pitch 5.08mm double row, PCB header connector

CN1.1 ACin PWR_IN AC power supply input
CN1.2 ACin PWR_IN AC power supply input
CN1.3 ACin PWR_IN AC power supply input

CN2: Motor connection
4 positions, pitch 5.08mm single row, PCB socket connector

CN2.1 A PWR_OUT Motor output phase A/

CN2.2 A PWR_OUT Motor output phase A

CN2.3 B PWR_OUT Motor output phase B

CN2.4 B/ PWR_OUT Motor output phase B/
! B i=|

CN1L: 24Vdc Logic Supply and STO inputs
6 positions, pitch 3.5mm double row, PCB header connector

CN1L.1 VLOG - PWR_IN Negative DC logic supply input
CN1L.2 VLOG + PWR_IN  Positive DC logic supply input
CN1L.3 STO1 - PWR_IN STO1 input negative side
CN1L.4 STO1 + PWR_IN STO1 input positive side
CN1L.5 STO2 - PWR_IN STO2 input negative side
CN1L.6 STO2 + PWR_IN STO2 input positive side

LOGIC 24 Vdc MANDATORY
and ISOLATED

CN6: Service SCI Interface
RJ11, 6P4C, PCB header connector

CN6.1 TX/IRX Transmit / Receive Line
CN6.2 DE/RE Drive Emable Negated /Receive Enable
CN6.3 +5V +5V power out

CN6.4 GND GND power out

1 This connection is only possible
with hardware and software
provided by Ever  Motion

CNa3: Digital Inputs / Outputs #1

14 positions, pitch 3,5mm double row, PCB header connector
CN3.1  VSS#1 PWR_IN Negative supply for digital outputs BO on CN3
CN3.2 V-OUT PWR_IN 24 Vdc supply for digital outputs BO on CN3
CN3.3 BO_OUTO DIG_OUT PNP digital output BO_OUTO
CN3.4 BO_OUT1 DIG_OUT PNP digital output BO_OUT1
CN3.5 BO_OUT2 DIG_OUT PNP digital output BO_OUT2

CN3.6 N.C. Not connected

CN3.7 -BO_INO DIG_IN Digital input BO_INO negative side
CN3.8 +BO_INO DIG_IN Digital input BO_INO positive side
CN3.9 -BO_IN1 DIG_IN Digital input BO_IN1 negative side
CN3.10 +BO_IN1 DIG_IN Digital input BO_IN1 positive side
CN3.11 -BO_IN2 DIG_IN Digital input BO_IN2 negative side
CN3.12 +BO_IN2 DIG_IN Digital input BO_IN2 positive side
CN3.13 -BO_IN3 DIG_IN Digital input BO_IN3 negative side
CN3.14 +B0_IN3 DIG_IN Digital input BO_IN3 positive side

CN4: Feedback connection
28 position, pitch 2,54mm double row, PCB header connector

CN4.1 Shield / Cable shield connection for feedback interface
CN4.2 Shield / Cable shield connection for feedback interface
CN4.3 N.C. Not connected

CN4.4 N.C. Not connected

CN4.5 DATA- DIG_IN Absolute encoder data input negative
CN4.6 DATA+ DIG_IN Absolute encoder data input positive
CN4.7 CLK- DIG_OUT  Absolute encoder clock output negative
CN4.8 CLK+ DIG_OUT  Absolute encoder clock output positive
CN4.9  Reserved Reserved pin

CN4.10 Reserved Reserved pin

CN4.11  Reserved Reserved pin

CN4.12 N.C. Not connected

CN4.13 ENCZ- DIG_IN  Encoder Zero differential input negative
CN4.14  ENCZ+ DIG_IN  Encoder Zero differential input positive
CN4.15 ENCB- DIG_IN  Encoder Phase B differential input negative
CN4.16  ENCB+ DIG_IN  Encoder Phase B differential input positive
CN4.17 ENCA- DIG_IN  Encoder Phase A differential input negative
CN4.18  ENCA+ DIG_IN  Encoder Phase A differential input positive

CN4.19 OVE PWR_OUT
CN4.20 +5E PWR_OUT
CN4.21 OUT_ENCZ- DIG_OUT
CN4.22 OUT_ENCZ+ DIG_OUT
CN4.23 OUT_ENCB- DIG_OUT Encoder Phase B differential output negative
CN4.24 OUT_ENCB+ DIG_OUT Encoder Phase B differential output positive
CN4.25 OUT_ENCA- DIG_OUT Encoder Phase A differential output negative
CN4.26 OUT_ENCA+ DIG_OUT Encoder Phase A differential output positive
CN4.27 OVE PWR_OUT  Reference ground for feedback interface

CN4.28 PWR_OUT  Reference ground for feedback interface

Negative side of supply
+5Vdc power supply output
Encoder Zero differential output negative
Encoder Zero differential output positive
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System

connections

CN10: Digital I/0 #2
26 positions, pitch 3,5mm double row, PCB header connector

CN10.1
CN10.2
CN10.3
CN10.4
CN10.5
CN10.6
CN10.7
CN10.8
CN10.9
CN10.10
CN10.11
CN10.12
CN10.13
CN10.14
CN10.15
CN10.16
CN10.17
CN10.18
CN10.19
CN10.20
CN10.21
CN10.22
CN10.23
CN10.24
CN10.25
CN10.26

+24Vdc PWR_IN 24 Vdc supply for digital outputs B1 on CN10
VSS#2 PWR_IN  Negative reference for digital inputs and outputs on CN10
VSS#2 PWR_IN  Negative reference for digital inputs and outputs on CN10
BO_OUT3 DIG_OUT PNP digital output BO_OUT3
B1 _OUTO DIG_OUT Digital output B1_OUTO (PNP)
B1_OUT1 DIG_OUT Digital output B1_OUT1 (PNP)
B1_OUT2 DIG_OUT Digital output B1_OUT2 (PNP)
B1_OUT3 DIG_OUT Digital output B1_OUT3 (PNP)
B1_OUT4 DIG_OUT Digital output B1_OUT4 (PNP)
B1_OUT5 DIG_OUT Digital output B1_OUT5 (PNP)
B1_OUT6 DIG_OUT Digital output B1_OUT6 (PNP)
B1_OUT7 DIG_OUT Digital output B1_OUT7 (PNP)
BO_IN8 DIG_IN Digital input BO_IN8
BO_IN9 DIG_IN Digital input BO_IN9
BO_IN10  DIG_IN Digital input BO_IN10
BO_IN11 DIG_IN Digital input BO_IN11
BO_COM_IN PWR_IN Reference common inputs BO on CN10
B1_INO DIG_IN Digital input B1_INO
B1_IN1 DIG_IN Digital input B1_IN1
B1_IN2 DIG_IN Digital input B1_IN2
B1_IN3 DIG_IN Digital input B1_IN3
B1_IN4 DIG_IN Digital input B1_IN4
B1_IN5 DIG_IN Digital input B1_IN5
B1_IN6 DIG_IN Digital input B1_IN6
B1_IN7 DIG_IN Digital input B1_IN7
B1_COM_IN PWR_IN Reference common inputs B1 on CN10
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CN5A and CN5B: CANbus & Modbus Interfaces
RJ45, 8 positions shielded, PCB header connector

CN5.1
CN5.2
CN5.3
CN5.4
CN5.5
CN5.6
CN5.7
CN5.8

CAN_H
CAN_L
CAN_GND
Data +
Data -
Cto Cto between pins 6 of CN5A and CN5B
OV_A
Cto Cto between pins 8 of CN5A and CN5B

g O00moem
O00mo0m

CN11: Analog I/O
10 positions, pitch 3,5mm double row, PCB header connector

CN11.1

CN11.2 OUT_ANO

CN11.3

CN11.4

CN11.5

CN11.6

CN11.7

CN11.8

CN11.9

CN11.10

Digital
Digital

/0
/0

PWR_OUT

Digital
Digital

/0
1/0

PWR_OUT

Negative output reference for

AVSS
analog outputs

PWR_OUT

AN_OUT Analog output 0 positive side
AVSS  PWR OUT Negative output reference for
- analog outputs
OUT_AN1 AN_OUT Analog output 1 positive side
-IN_ANO AN_IN Analog input 0 negative side
+IN_ANO  AN_IN Analog input 0 positive side
-IN_AN1 AN_IN Analog input 1 negative side
+IN_AN1 AN_IN Analog input 1 positive side
AGND  PWR OUT Negative outpyt reference
- for potentiometer
VPOT  PWR_OUT Voltage supply output

for potentiometer

Bus Line Dominant HIGH (CANbus)
Bus Line Dominant LOW (CANbus)
Signal Ground for CANbus

Positive RS485 signal (Modbus)
Negative RS485 signal (Modbus)
IN-OUT for CAN_SHLD (CANbus)
Signal Ground for Modbus

IN-OUT for CAN_V+ (CANbus)
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Service SCI connection

A This connection is only possible with hardware and software provided by Ever.
Kit code: SW5_SERV00-SL or SW5-SERV00-EE.

Drive

PC e Service SCI connection KIT

1$ RICD

Dip-Switched Settings

DIP2
ON ON

NOTE: the device reads the Dip-Switches only during the Power up.
EEEEEBEEBR If itis necessary a setting change, shut down the system, change the
settings and start up the system again to make the changes operating.

Dip-switch allocation

DIP2 DIP1
u1 uo ID6 ID5 ID4 ID3 ID2 ID1 IDO BD2 BD1 BDO
1 4 1 8
Driveis Baud Rate selection
BD2 BD1 BDO Modbus CANopen
OFF OFF OFF 115200 iM
OFF OFF ON 57600 (default) 500 K (default)
OFF ON OFF 38400 250 K
OFF ON ON 19200 125K
ON OFF OFF 9600 100K
ON OFF ON 4800 50K
ON ON OFF 2400 50 K
ON ON ON 1200 50K
Driveis Baud Rate selection
ID6 ID5 D4 ID3 ID2 ID1 IDO Node ID #
OFF OFF OFF OFF OFF OFF OFF Not allowed
OFF OFF OFF OFF OFF OFF ON 1 (default)
OFF OFF OFF OFF OFF ON OFF 2
OFF OFF OFF OFF OFF ON ON
OFF OFF OFF OFF ON OFF OFF 4
OFF OFF OFF OFF ON OFF ON 5
OFF OFF OFF OFF ON ON OFF 6
OFF OFF OFF OFF ON ON ON 7
OFF OFF OFF ON OFF OFF OFF 8
OFF OFF OFF ON OFF OFF ON 9
OFF OFF OFF ON OFF ON OFF 10
OFF OFF OFF ON OFF ON ON 1
OFF OFF OFF ON ON OFF OFF 12
OFF OFF OFF ON ON OFF ON 13
OFF OFF OFF ON ON ON OFF 14
OFF OFF OFF ON ON ON ON 15
OFF OFF ON OFF OFF OFF OFF 16
OFF OFF ON OFF OFF OFF ON 17
OFF OFF ON OFF OFF ON OFF 18
OFF OFF ON OFF OFF ON ON 19
OFF OFF ON OFF ON OFF OFF 20
OFF OFF ON OFF ON OFF ON 21
OFF OFF ON OFF ON ON OFF 22
OFF OFF ON OFF ON ON ON 23
OFF OFF ON ON OFF OFF OFF 24
XX XX XX XX XX XX X
ON ON ON ON ON ON ON 127
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Display Status

Operational statuses and their signals
Missing Operating System: no software application stored on drive
Firmware update: Updating of new software in progress.
Initialization: the drive executes the start-up procedure (a few seconds after the start-up procedure has begun).
Correct functioning
Voltage of the DC bus near to the limit value (minimum or maximum)
Drive temperature is near to the maximum value

+ + o+

‘-,b Warning: EEprom near Write Overrun
) + ,'-:; Warning: EEprom near End of Life

‘_:, flashing Enable OFF, current zero
= flashing lnominal NOt computed

(an}

+ 2 Error: expired eePLC software trial
-0 Security intervention of watchdog
,': +8 Internal Software Error
F+2 Missing calibration values
E + _:.' Management EEPROM
=+  EEPROM fail
=i 5 Error: eePLC application error
‘l: + "" Error: EEprom Write Overrun
,': + .'_.' Error: Feature Unavailable (the application tried to use a feature that is not available in the current drive configuration)
= ,'_-,' Open motor phases
(= Over/under voltage;
= E’ Over current on the motor output;
,‘:' + _:,’ Over temperature of the drive;
2.5 Missing Torque Enable (iMissing Safe Torque Offi)
,‘:' + ,5 Drive over power protection and/or current regulation out of range
=0 ‘-,' eePLC User Protection (generated by setting bit #0 of eePLC_User_Settings)
P9 Motor feedback error

Power & Logic Supply connections

L1 L2 L3 Power Supply
Single/ThreePhase
@ 100-240Vac PE CONNECTION
: © WiTH SeREW
e e e Surge Protector
HEAT RN L.3,‘p'g_/ Absorbe the
| surge voltage AC—.DC_insuIated
from the power Switching Supply
supply line. —1 +
o LOGIC SUPPLY
A 24 Vdc OF THE DRIVE
Circuit Breaker (MCCBM CN1L
or RCBO*)
* depending on
o application

Electromagnetic Contactor

requirements N
a Switches power on and off

Cut off the power in case
of overload to pprotect
_ the power line. POWER SUPPLY

I OF THE DRIVE
Noise Filter CN1
Used to prevent
external noise from
the power line.

Electromagnetic Contactor
Switches power on and off
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Absolute Encoder input connection

(Maximu_m supply current 100mA) CN4
Differential 5Vdc digital inputs that meet the RS422 standard.
__oun |
(o%gig'gl) QM1 QW2

Incremental Encoder input connection

(Maximum supply current 100mA)
Differential 5Vdc digital inputs that meet the RS422 standard.

+5Vde

Phass A+

Single-Ended 5vdc TTL/CMOS digital inputs CN4
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Incremental Encoder output connection

Outputs reports the used interface for encoder input : Differential or Single-Ended.
Differential 5V digital outputs that meets RS422 stardard.

OUT A+/B+/Z+

1
1
Safe Torque Off inputs (STO)
2 terminals, 24V compatible (optoisolated)
CNIL
_STOl- 1 cNins
_ STOl+ 1" cNiLa
_STO2- 1" NiLs
STO1 STO2 Drive Status Motor Status
+24Vdc +24Vdc Enable SW controlled
STO2 + CNIL6 +24Vdc Not connected Disable Stop for inertia
Not connected +24Vdc Disable Stop for inertia
Not connected Not connected Disable Stop for inertia

A STO inputs are optoisolated, shall not be used the same 24 Vdc of logic supply for their connection.

Safety specifications
Safety function STO Safe Torque Off
Category |4 In according with EN 1SO 13849-1
Performance Level |PLe In according with EN 1SO 13849-1
Safety Integrity Level [SIL3 In according with EN 1SO 13849-1 table 3

DCayg [%] 99 Average Diagnostic Coverage
PFHp [1/h] 6.44 x 10°° Probability of dangerous failure per hour
T Service Life [Years] 20 In accordance with EN ISO 13849-1
Type test The STO function has been certified by an independent testing body.

Refer to the iSafety Manual_STO on SW5-AWS5 Series_GBo for more details of the Safe Torque Off function
characteristics. Contact EVER in order to have a copy of the manual.

Principle of operation:

alOi2LN20Saa2\ t=2a /2yl I1.MR3S th ah¢hw

= L 265121 t2a
—| beonc1/9 |—>> ;
{eni | sauitaieetlisk 12yi2eSi

The drive has a safety feature that is designed to provide the Safe Torque Off (STO) function as defined in IEC 61800-5-2.
Two input signlas are provided which, when not connected, prevent the upper and lower devices in the PWM outputs
from being operated by the digital control core. This provides a positive OFF capability that cannot be overridden by the
control firmware, or associated hardware components. When both STO signals are activated (current is flowing in the
input diodes of the optocouplers), the control core will be able to control the on/off state of the PWM outputs.

If not using the STO feature, both signals must be connected to a 24Vdc supply in order enabled the drive.

If a drive in operation mode is disabled by STO signal, it immediately finish to produce torque but the motor
continues to run by inertia until it can stop.
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Digital inputs connection

Digital input connection (BO_INO to BO_IN3)
Differential PNP, NPN and Line Driver type.

3.3-24VINPUT
Drive

External Control Logic

B0 IN0

_L{>_a_ BO_INI

B0 IN2

B0 N3
PNP
Connection

B0 INO

“BOINI

~ B0 N2

B0 IN3

External Control Logic Drive

B0_INO

b B0 NI

BO_IN2

" BOIN3
Connection

o 50 N0

B0 |

External Control Logic Drive

Line Driver 501N

Connection BN

e BN

BO INO

B0 NI

BO_INO and BO_IN1

Characteristics MIN. MAX.
Supply voltage 2 @ 24
Inputs frequency - 10
Threshold switching voltage 161 @ -
Current at 2 Vdc - 2.53
Current at 3.3 Vdc -- 5.84
Current at 5 Vdc - 6.28
Current at 24 Vdc - 8.75

BO_IN2 and BO_IN3

Characteristics MIN. MAX.
Supply voltage 2 @ 24
Inputs frequency -- 500
Threshold switching voltage 161 @ -
Current at 2 Vdc - 2.53
Current at 3.3 Vdc - 5.84
Current at 5 Vdc - 6.28
Current at 24 Vdc - 8.75

(1) N.B.: itis recommended to use 2 Vdc digital inputs only in differential
Line-Driver configuration to have more noise immunity.

Unit
Vdc
kHz
Vdc
mA
mA
mA
mA

Unit
Vdc
kHz
Vdc
mA
mA
mA
mA

Digital inputs connection (BO_IN8 to BO_IN11)

Single-Ended PNP, NPN, Push-Pull

External Control Logic Drive
B0 _IN8
H(’I>I — BONO
BO_IN10
BO_IN11
PNP .
Connection )
> B0 COM_IN
rrrrrrr i vy
External Control Logic Drive
vee
NPN 1 > B0.COM IN
Connection 0 INS
s B0 IN9
* = pomio
BO_IN11
< O vss
Drive
es
B0 IN8
B0 IN9
Push-Pull B0 IN10
i o B
Connection @ BOINTL
ne | Bo.COM_IN
< O vssi

BO_IN8 to BO_IN11

Characteristics MIN. MAX. Unit
Supply voltage 5 24 Vdc
Inputs frequency -- 100 kHz
Threshold switching voltage 2 -- Vdc
Current at 5 Vdc - 2 mA
Current at 24 Vdc -- 12 mA

N.B.: All these inputs must be connected with the same
configuration (PNP, NPN or Push-Pull).

I
I
I
I
I
I
I
I
I
I
I
I
I
I
| External Control Logic
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Digital inputs connection (B1_INO to B1_IN7)

ﬂ Single-Ended PNP, NPN, Pu
Characteristics MIN.
Supply voltage 5
Inputs frequency -
Threshold switching voltage 225
Current at 5 Vdc -
Current at 24 Vdc -

N.B.: All these inputs must be connected with the same

sh-Pull

MAX.

24
250
2
12

configuration (PNP, NPN or Push-Pull).

External Control Logic Drive
—4% o BN
Connection
> Bl COM_IN
e v
External Control Logic Drive
vee
L > BICOM IN
Connection
- Bl INn
< 5 vssi
External Control Logic Drive
vee
~
Push-Pull BN
Connection >
ne [ BI_COM_IN
VSSi2
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Digital outputs connection

Digital outputs connection (BO_OUTO0 and BO_OUT1)

ﬂ PNP with VouTmax=24Vdc, louTmax=100mA, Fmax = 500KHz

24V

L =o—

protection
Fuse

B ogic

V-OuT

<

—

3 o H =
B0 OUTO R E:[} J
——> o0t 1 1 = E I
- 701 ' 100p - \_J

Digital outputs connection (BO_OUT?2)

+24V

PNP with VOuTmax=24Vdc, louTmax=1.3A, Fmax = 1KHz

V-OuT

L
protection
Fuse

%ﬁ[rrgflmgic
+24V PNP
digital Input

PullDown

— $(Optional)

VsS

—

VsS

B0 OUT2

Output Driver

.

Digital outputs connection (BO_OUT3)

ﬂ PNP with VOUTmax=24Vdc, IOUTmax=500mA , Fmax = 1KHz

+24V

+24Vde

L

protection
Fuse

B0 OUT3

Qutput Driver

.

Digital outputs connection (B1_OUTO0 and B1_OUT?7)

ﬂ PNP with VOuTmax = 24Vdc, louTmax = 100mA, Fmax = 250Hz

Drive Fully protected
Octal Driver
Vs p——— | Y52 T ND
VsS
i FUSE 124V
v —— | e Vee
B1_OUT7 T4A
— = our7
I f— BI_OUT6 ouTé6
+24V LOAD — — — | BLOUIs outs
_ _ _|—mioum outa
= - _|—moum outs
__ _|—moum ou
External Control Logic ] Bl OUT1 ouT!
+24V PNP digital Input |- — — —|——>-BLOUT0 e outo
z | 2| | E| 8
———— % PullDown & E é g & E| & i
(Optional) S N O 9
VSS VSS V8§ VSS Vv S VSS  VSS
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