ever

the clever drive
Installation instructions

Refer to installation use and maintenance manual for more information.
Available user manual at link http://www.everelettronica.it/manhw.html

Bipolar drive for 2 phase step motor

* DC Power Supply: 48 + 140Vdc;

* DC Logic Supply: 24 + 140Vdc;

* Phase current : up to 8 ARMS (11,0 APK);
» Chopper frequency : ultrasonic 33KHz;

« Step angle: from full step up to 1/128;

* Protections: over-current, over-temperature, short circuit phase-phase motor and phase-ground;

« digital inputs (opto-coupled);

« digital outputs (opto-coupled);

* Size and mass: 165(mm)x97,5x54,3mm without connectors (L x D x H : refer to picture); weight: 680/720 gr ;
« IP protection: IP20;

» Working temperature 5°C + 40°C ; Storage temperature -25°C + 55°C ;

* Humidity : 5% + 85% not condensing;

Mechanical data
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System connections, jumpers and dip switches position

Connectors:
CN16 Digital inputs Hi-Freq CN2 Digital inputs Hi-Freq CNB3 Digital outputs Hi-Freq
CN16.1 +B0_IN4 CN2.1 +B0_INO CN3.1 +24
CN16.2 -BO_IN4 CN2.2 -BO_INO CN3.2 VSs
CN16.3 +B0_INS CN2.3 +B0_IN1 CN3.3 B0O_OUTO
CN16.4 -BO_IN5 CN2.4 -BO_IN1 CN3.4 BO_OUT1
CN16.5 +B0_IN6 CN2.5 +B0_IN2
CN16.6 -BO_IN6 CN2.6 -BO_IN2 CN5B Digital inputs Hi-Freq
CN16.7 +BO_IN7 CN2.7 +B0_IN3 CANbus version RS232/485 version
CN16.8 -BO_IN7 CN2.8 -BO_IN3 CN5B.1 CAN_H +RX (RS485)

CN16.9 BO_COM_IN CN2.9 BO_COM_IN CN5B.2 CAN_L -RX (RS485)

—_— CN5B.3 CAN_GND  RXD (RS232)
CN12 Digital inputs Std CN5B.4 DTR (RS232
o —

- 2 1 : CN5B.6 TXD (RS232)
CN12.3 B1_IN2 JMP700 jumper CN5B.7 CAN_GND_O  +TX (RS485)
CN12.4 B1_IN3 CN5B.8 -TX (RS485)
CN12.5 B1_IN4
CN12.6 B1_INS CN5A Digital inputs Hi-Freq
CN12.7 B1_IN6 CANbus version RS232/485 version
CN12.8 B1_IN7 CN5A1  CAN_H +RX (RS485)

CN129  B1_COM_IN
CN1210  B1_COM_IN

CN5A2  CAN_L -RX (RS485)
CN5A3  CAN_GND

CN1211  B1_COM_IN CN5A4
CN5A5 OV_A
CN5A6
CN5A7 CAN_GND_O  +TX (RS485)
CN5A8 TX (RS485)

Modbus or CANbus CN4 Analog Inputs

CN4.1 V_POT
CN4.2 AGND
CN4.3
CN13 Digital outputs g::g +|'";‘.:3§
CN12.1 B1_OUTO : - -IN_
— Display status
CN12.2 B1_OUT1 play CN4.6 +IN_AN1
CN12.3 B1_OUT2 CN4.7 -IN_AN1
g:lgg 31’833 CN1 Power supply and stepper motor
CN12.6 B1_OUTS5 CN1.1 PE
CN12.7 B1_OUT6 CN1.2 GND
CN12.8 B1_OUT7 CN1.3 V+
CN12.9 +24V CN1.4 VLOG
CN12.10 +24V CN1.5 A
CN12.11 Vss CN1.6 A
CN12.12 Vss CN17 B
CN1.8 B/
Jumpers:

A Attention: the jumper JMP600 must not be closed in position 1 and 2 or in position 3 and 4 at the same time.
Attention: the jumper JMP700 with a RS485 Half-Duplex connection, insert only 1 jumper indifferently in position 1 or 2.

Rear Side
reservedt reserved oo [ For—H
o | flo
| flo
| flo
| flo
| flo
— | e JMP600 jumpers
oo | PRl Position Function
5 CN3 1 IN_ANO differential 10V
@ 2 E‘ﬁ‘;ﬁg 2 IN_ANO potentiometer
IMPEOC 3 IN_AN1 differential £10V
re 4 IN_AN1_potentiometer
SHPr00 JMP700 jumper
ositions & ——
positions? ‘. Jjumpy
ceeea|[ eeee8 o
Joose ||qeees
A Il ®

ooy 6600808 cnsa cnss

RS232/485  RS232/485

CN4 or ar
Power CNI step Analog Inputs ~ ConBus  ConBus

Front Side
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System connection and jumpers functions

CN1: Power supply and Motor
8 positions, pitch 5.08mm, PCB header connector

Pos  Name Characteristics
1 PE EARTH input Environment earthing
2 GND PWR input Nega,fjl‘:)‘t’o‘;‘;"r"]i'f;‘;z'y oy
3 V+ PWR input Positive power supply for Motor
4 VLOG PWRinput  Positive power supply for Logics
5 A PWR output Motor Phase A
6 A PWR output Motor Phase A/
7 B PWR output Motor Phase B
8 B/ PWR output Motor Phase B/

CN2: Digital inputs Hi-Freq
9 positions, pitch 2.5mm, PCB header connector

Pos Name Characteristics

1 +BO_INO  Digital input Positive terBr?)inle?\I‘gigital input
2 -BO_INO  Digital input Negative teérgirmlodigital input
3 +BO_IN1 Digital input Positive terBr?)i;m?igital input
4 -BO_IN1 Digital input Negative teérgir;ﬁ“digital input
5 +BO_IN2  Digital input Positive terBrBiEﬁ\I‘gigital input
6 -B0_IN2 Digital input Negative teg(r)\ir;’e\xllzdigital input
7 +BO_IN3  Digital input Positive teg?)i;ﬁ\ljgigital input
8 -BO_IN3  Digital input Negative teérgir;’e\tllsdigital input
9 BOCOMIN PWR input Reference c;mmon inputs

(for use of 24VDC)

CN3: Digital outputs Hi-Freq
4 positions, pitch 2.5mm, PCB header connector

Pos Name Characteristics
: Positive power supply
1 +24 PWR input digital outputs
2 VSs PWR input Negative reference power

supply digital outputs

Output open emitter
(Surce Current) BO_OUTO

Output open emitter
(Source Current) BO_OUT1

3 BO_OUTO Digital output
4 BO_OUT1 Digital output

CN4: Analog inputs
7 positions, pitch 3.81mm, PCB header connector

Pos Name Characteristics
Output positive power supply
1 v_poT PWR output for potentiometers
Output negative references for
2 AERND RWRIQUIDUE potentiometers
3 n.c. - Not connected
4 +IN ANO  Analog input Positive terminal analog input
L g inp IN_ANO
5 JIN_ANO  Analog input Negative terminal analog input
6 +IN AN1  Analog input Positive terminal analog input
L g inp IN_AN1
4 : Negative terminal analog input
7 IN_AN1  Analog input IN_AN1
Short_SW1D4080 Rev. 0.3.00

CN5A - CN5B: RS232/RS485 versions
RJ45, 8 positions, PCB shielded header connector

CN5B (0UT)
Pos c:gﬁs(sm) RS485 Characteristics
RS242
+RX +RX  Digitalinput NEIverting input
RX RX Digital i Inverting input
- : igital input RS 485 receiver
3 n.c RXD  Digitalinput ~ MPUtRS232
Output data
4 n.c DTR Digital output  transmit ready
RS232
Reference (mass)
5 OV_A OV_A PWR output ~ communication
interface
6 n.c TXD  Digital output  OutPut RS252
Non-inverting
7 +TX +TX Digital output  output RS485
transmitter
8 X X Digital output Jnverting output

RS485 transmitter

CNS5A - CN5B: CANbus version
RJ45, 8 positions, PCB shielded header connector

Pos Name Characteristics
1 CAN_H Digital I/0 Bus line dominant HIGH
2 CAN_L Digital I/0 Bus line dominant LOW
3 CAN_GND PWR output Signal ground
4 n.c. Not connected
5 n.c. Not connected
6 n.c. Not connected
7 CAN_GND_O PWR output Optional signal ground
8 n.c. Not connected

JMP600: Analog inputs settings
4 positions, pitch 2.54 mm, PCB header

Pos  Analog input Characteristics Default

1 IN_ANO Differen.tial +10V Jumper inser!ed

2 Potentiometer Jumper inserted L

3 Differential +10V Jumper inserted

IN_AN1 - .

4 Potentiometer Jumper inserted L
JMP700: Insertion of terminati istors on interfaces
2 positions, pitch 2.54 mm, PCB header

Pos Factory setting RS232/485 CAN_bus
versions
120 ohm resistance
. on transmission Not
Jumper not inserted line RS485 connected
‘ not inserted
120 ohm resistan-
™ : ce on transmission Not
Jumper inserted line RS485 connected
inserted
120 ohm resistan- 120 ohm
: ce on transmission resistance on
Jumper not inserted. ==y, 2485 CANbus
% not inserted not inserted
120 ohm resistan- 120 ohm
u . ce on transmission  resistance
Ay (e ] line RS485  on CANbus
inserted inserted
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System connection and jumpers functions

CN12: Standard digital inputs
11 positions, pitch 2.5mm, PCB header connector

Pos Name Characteristics Pos Name
1 B1_INO Digital input ~ Terminal digital input B1_INO 1 B1_OUTO Digital output
2 B1_IN1 Digital input  Terminal digital input B1_IN1 2 B1.OUT1 Digital output
3 B1_IN2  Digitalinput  Terminal digital input B1_IN2 3 B1.OUT2 Digital output
4  B1_IN3 Digitalinput  Terminal digital input B1_IN3 4 B1.OUT3 Digital output
5  B1_IN4 Digitalinput  Terminal digital input B1_IN4 21151 O L IDiefizll i
T - e 6 B1_OUT5 Digital output
6 B1_IN5 Digital input Terminal digital input B1_IN5 =
e o e 7 B1_OUT6 Digital output
7 B1_IN6 D?g?tal !nput Term!nal d!g?tal ?nput B1_IN6 8 B1_OUT7 Digital output
8 B1_IN7 Digital input ~ Terminal digital input B1_IN7 9 4V PWR input
9 B1_COM_IN PWRinput Reference common inputs B1_INn 10 24V PWR input
10 B1_COM_IN PWRinput Reference common inputs B1_INn 11 VSS PWR input
11  B1_COM_IN PWRinput Reference common inputs B1_INn 12 VSS PWR input
CN16: Hi-Frequency digital inputs
9 positions, pitch 2.5mm, PCB header connector
Pos Name Characteristics
1 +B0_IN4 Digital input Positive terminal digital input BO_IN4
2 -B0O_IN4 Digital input Negativel terminal digital input BO_IN4
3 +B0_INS Digital input Positive terminal digital input BO_IN5
4 -BO_IN5 Digital input Negative terminal digital input BO_INS
5 +B0_IN6 Digital input Positive terminal digital input BO_IN6
6 -BO_IN6 Digital input Negative terminal digital input BO_IN6
7 +B0_IN7 Digital input Positive terminal digital input BO_IN7
8 -BO_IN7 Digital input Negative terminal digital input BO_IN7
9 BO_COM_IN PWR input Reference common inputs (for use at 24Vdc)
Dip-Switches settings
Dip-switch allocation
DIP2 DIP1
u1 uo ID6 ID5 ID4 ID3 ID2 ID1 DO
1 4 1
Drive’s baud rate selection
BD2 BD1 BDO Modbus rate
OFF OFF OFF 115200
OFF OFF ON 57600
OFF ON OFF 38400
OFF ON ON 19200
ON OFF OFF 9600
ON OFF ON 4800
ON ON OFF 2400
ON ON ON 1200
Drive’s ID number selection
ID6 ID5 ID4 ID3 ID2 ID1
OFF OFF OFF OFF OFF OFF
OFF OFF OFF OFF OFF OFF
OFF OFF OFF OFF OFF ON
OFF OFF OFF OFF OFF ON
OFF OFF OFF OFF ON OFF
OFF OFF OFF OFF ON OFF
OFF OFF OFF OFF ON ON
OFF OFF OFF OFF ON ON
OFF OFF OFF ON OFF OFF
OFF OFF OFF ON OFF OFF
OFF OFF OFF ON OFF ON
OFF OFF OFF ON OFF ON
OFF OFF OFF ON ON OFF
OFF OFF OFF ON ON OFF
OFF OFF OFF ON ON ON
OFF OFF OFF ON ON ON
OFF OFF ON OFF OFF OFF
OFF OFF ON OFF OFF OFF
OFF OFF ON OFF OFF ON
OFF OFF ON OFF OFF ON
OFF OFF ON OFF ON OFF
OFF OFF ON OFF ON OFF
OFF OFF ON OFF ON ON
OFF OFF ON OFF ON ON
OFF OFF ON ON OFF OFF
XX XX XX XX XX XX
ON ON ON ON ON ON
Short_SW1D4080 Rev. 0.3.00

CN13: Standard digital outputs

12 positions, pitch 2.5mm, PCB header connector

Characteristics
Terminal digital output B1_OUTO
Terminal digital output B1_OUT1
Terminal digital output B1_OUT2
Terminal digital output B1_OUT3
Terminal digital output B1_OUT4
Terminal digital output B1_OUT5
Terminal digital output B1_OUT6
Terminal digital output B1_OUT7
Positive power supply digital outputs
Positive power supply digital outputs
Negative reference power supply
Negative reference power supply

BD2 BD1 BDO
9
CANopen rate
1™

500 K

250 K

125K

100 K

50 K

50 K

50 K
IDO Node ID #
OFF Not allowed
ON 1
OFF 2
ON 3
OFF 4
ON 5
OFF 6
ON 7
OFF 8
ON 9
OFF 10
ON 1
OFF 12
ON 13
OFF 14
ON 15
OFF 16
ON 17
OFF 18
ON 19
OFF 20
ON 21
OFF 22
ON 23
OFF 24
XX
ON 127
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High-Freq digital input connection

External Control Logic SW1
424V
é +INn 220R
—
PNP +24V Connection
(no external components N.C.
needed)
/J7 IN4448 1K2 1W
INn=Digital Input Interface (Example
External Control Logic SW1
424V
é +INn 220R
— ‘
T e
-INn
NC.|CDO——— I~
Push-Pull +24V .
Connection gomM
(no external /J7 IN4448 K2 IW
components needed) INn=Digital Input Interface (Example
External Control Logic SW1
24V
+INn 220R
— L
NPN +24V Connection 4 Sxs | by L
(need an external Resistor) N -~ | ] 7
Rext n IN4448 — |
[ —
1K2 1W
COM_IN
N.C.
IN4448  1K2 1W
INn=Digital Input Interface (Example
External Control Logic SWi1
INn=Digital Input Interface (Example)
PNP +5V Connection
[ 5 % 220R
74HC14 N a %3‘“ jﬂL[*S
_INn "y
i, 1N4448] — [
J7 COM_IN
N.C.
IN4448  1K2 1W
External Control Logic SWi1
INn=Digital Input Interface (Example)
+5
T +INn 220R
— -
NPN +5V Connection %= %3]@ j5 | s
N . ZL‘
4‘>0 s o 1N4448 — |
74HC14 COM_IN
N.C. I:F—N—/vvJ
IN4448 K2 1W
External Control Logic SWi1
Line Driver +5V INn=Digital Input Interface (Example)
Connection
+INn 220R
| — L
X K3 j;&‘cff
I% 1N4448] — [
AM26LS31 COM IN
N.C.
IN4448  1K2 1W
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Standard digital inputs connection

Standard digital inputs 24Vdc

VCC (5+24Vde)

sSwi1

CNI2.1 3} |No 3K3

4K7

CNI2.2

CENI22 51 N1 33

N

4K7

CNI2.n
>

CNI2.8 ) |Ng 3K3

external
power

supply

) Vee
@ 5:24Vde

4K7

CNI2.9

CNI2.10 |5 coM_IN

VSs

PNP-Push-Pull Connection Example

[{emn

STD OUTPUT CONNECTOR
CNI3.11

vss
CNI3.12

Swi1
CNI2T 3K3
N —" B1_INO, 3K3

4K7

o CNI2.2 ) NI 3K3 .
4K7
Vs CNI2.n AN TN
o) | — | o
|
|
Nl CNI2.8 B INg 3K3

external = Vee
power (V. Js5.94vde
supply N\

r CNI2.10 13| coM_IN

4K7

CNI2.9

-
VCC (5:24Vde)

STD OUTPUT CONNECTOR
CNI3.11

NPN Connection Example

High-Freq digital output connection

Digital outputs Voutmax = 24Vdc, loutmax = 100mA

External Control Logic

(-
CNI3.12

+24V PNP digital Input

External Control Logic

+24V PNP digital Input

SW1
+24V L1
J +24V
L@} —
protection 6
Fuse ;
A
- o CN.3  ouTo 1 4
- lu
PullD own o
(Optional) CN3.2 (- IN4004 gk 8
e — ‘ ¥ ¥
L
5 a{
CN3.4 4
— o
PullDown a
(Optional) IN4004 ¢k 8
Rev. 0.3.00 .60f8
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Analog input connection

Digital outputs VouTtmax=24Vdc, louTmax=100mA

SW1
CNI3.12 (. Fully protected
vss |____{ o Octal Driver
Fem—" + GND
CNI3.10 o4y Vss
+24v __{ G, ) FUSE 424V
— CM~:-9 +24V o Q Vee
CNI3.8 T4A
o |8 1 out? ouT?
o f% BI OUT6 OUT6
CNI3.6
+24V LOAD —— — | Bl ouTs
"NI3.5 y
o |35 1 ouT4 OUT4
VSS |4 1 ouTs ouT3
- N33 B1 ouT2 ouT2
Ext | Control Logit °NI13.2
ernal Control Logic _ C Bl OUTI ouTI
. CNI3.1L B oUTO
+24V PNP digital Input —_—— < i ouTo
1< PullDown i EE e o O e
Optional Tox Tiox Tox Jaox Jron Juox [iox Juow
(Optional)
L T S S R
VSS 10nF capacitors for EMC immunity

Analog input connection

Analog input +/-10Vdc CEI EN 61131-2 type, not isolated

— -IN_ANO

©f |

— +IN_ANO

O

>

(%4#3

AGND

IMPG0!

IN_AN_0

JUMPER CLOSED ON POSITION :
1=IN_AN_0in £10V configuration
IN_AN_0 for extemal potentiometer
N_AN_1'in +10V configuration

4 =IN_AN_1 for external potentiometer

NOTE :
- never close jumpers on position 1&2 or
3&4 at the same time.

— -IN_ANI

AN AN
—

Analog input connection

Analog input for potentiometer connection

JUMPER CLOSED ON POSITION
=IN_AN_0in 10V configuration

NOTE

AN 0 for external potentiometer
CAN_Lin +10V configuration
N_AN_I for external potentiometer

never close jumpers on position 1&2 or
3&4 at the same time.

N.C -IN_ANO
V_POT/ 7A)
sk { \ ( \  HINANO T
oo | U
7 1
§
> v_Pot Kl R :
> AGND ’
a
" ror N -IN_ANI
K { \ ( \ +IN_AN1 T
oo | | \J
*
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Operational statuses and their signals
The following statuses can be displayed:

Display simbol Description Dlsplay simbol Description
i Missing Operating System: no software application d iy Security intervention of watchdog;
- Is:tored Sl drz/e; r . — B Internal software error;
Sk i te: ti i B , - T
i I.rrT]V\.laré update! ulp ating of new software in progress 2 Missing calibration values:
Initialization: the drive executes the start-up procedure e
B (a few seconds after the start-up procedure begun); i, Management EEPROM;
Correct functioning; T Error: feature unavailable;
Voltage of the DC bus near the nominal value; o Open motor phases;
Drive temperature is near to the maximum value; s Over/under voltage (1);
Enable OFF, current zero; = ._3 Over current on the motor output;
I :-,‘ Over temperature of the drive;

Mating cable kit

Connector Description Order code
CN1 8 position, pitch 5.08mm., plug connector PHOENIX CONTACT p# MSTB 2,5/8-ST-5,08 1757077
CN2/CN16 9 position, pitch 2.5mm., plug connector PHOENIX CONTACT p# FK MCO0,5/9-ST-2,5 1881396
CN3 4 position, pitch 2.5mm., plug connector PHOENIX CONTACT p# FK MCO0,5/4-ST-2,5 1881341
CN4 7 position, pitch 3.81mm., plug connector PHOENIX CONTACT p# MC1,5/7-ST-3,81 1803620
CN5A/B 8 position, RJ45, plug connector, MOLEX p# FCC 68 compliants and equivalents 44915-0011
CN12 11 position, pitch 2.5mm, plug connector PHOENIX CONTACT p# FK MC0,5/11-ST-2,5 1881419
CN13 12 position, pitch 2.5mm, plug connector PHOENIX CONTACT p# FK MCO0,5/12-ST-2,5 1881422
Section of the cables
Function Cable
Minimum Maximum
Power supply 0.5 mm? (AWG20) 2.5 mm? (AWG12)
Motor output 0.5mm? (AWG20) 2.5mm? (AWG12)
Analog inputs 0.14 mm? (AWG25) -
Digital inputs 0.14 mm? (AWG25) 0.5 mm? (AWG20)

Digital outputs 0.14 mm? (AWG25) 0.5 mm? (AWG20)

Verify the installation

- Check all connection : power supply and inputs/outputs.

- Make sure all settings right for the application.

- Make sure the power supply is suitable for the drive.

- If possible, remove the load from the motor shaft to avoid that wrong movements cause damage.
- Enable the current to the motor and verify the applied torque.

- Enable a movement of some steps and verify if the rotation direction is the desired one.

- Disconnect the power supply, connect the load on the motor and check the full functionality.

Analysis of malfunctions

A When one of the following situations occur, the drive doesn’t function correctly and it is reported an error.

DEFECT

The external fuse to the drive
burns.

CAUSE

May be due to a wrong connection of
the power supply.

ACTION
Adjust the connection and recover the fuse. Use a fuse
suitable for the application.
Increase the air flux and if it is possible chose a motor with
higher torque at same current value.
Shut down the power supply and check if the motor is
demaged.
Increase the resolution of the step angle and/or change the
motor velocity to avoid resonance area.

Over temperature protection. May be due to a duty cycle.

May be due to a short circuit on the
motor power stage.

May be caused due to a state of
resonance.

May be caused due to a wrong
connection of the I/O’s.

Over current protection.

Noisy motor movement with
vibrations.

The motor produce torque but

. Check the connection of the I/O’s.
doesn'’t rotate.

EVER Elettronlca
Via del Commercio, 2/4 - 9/1
Loc. San Grato Z. |
26900-LODI - lItaly
Phone +39 0371 412318 - Fax +39 0371 412367
email:infoever@everelettronica.it

web: www.everelettronica.it

é ever

the clever drive
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