copley €N
Controls’/

Stepnet Plus >_Axis Module CANopen SP 2 IEHES

Control Modes

e Position (Microstepping)

e Position/Velocity/Torque (Servo Mode)
e Indexer, Point-to-Point, PVT

e Camming, Gearing

Command Interface

e CANopen

e ASCII and discrete I/0

e Stepper commands

e 10V or PWM velocity/torque (servo mode)
e Master encoder (Gearing/Camming)

Communications
e CANopen
e RS-232

Feedback
¢ Digital quad A/B encoder

1/0
e Digital: 26 inputs, 7 outputs
e Analog: 2 inputs

Dimensions: mm [in]
e 114 x 73 x 21 [4.5x 2.9 x0.83]

DESCRIPTION

Stepnet SP2 is a dual-axis, high-performance, DC powered drive
for position, and velocity control of stepper motors via CANopen.
Using advanced FPGA technology, the SP2 provides a significant
reduction in the cost per node in multi-axis CANopen systems.

Each of the two drives in the SP2 operate as CANopen nodes under
DSP-402 for motion control devices. Supported modes include:
Profile Position-Velocity, Interpolated Position Mode (PVT), and
Homing.

Servo mode allows 10V analog position/velocity/torque, and
PWM velocity/torque control. Servo mode allows £10V analog or
digital PWM control of position/velocity/torque. In microstepping
mode stepper command pulses and master encoder for camming
or gearing is supported.

Twenty-three high-speed digital inputs with programmable functions
are provided, and two low-speed inputs for motor temperature
switches.

2-AXIS DIGITAL DRIVE
FOR STEPPER MOTORS

CANopen

Model Ic Ip Vdc
SP2-090-07 5 7 14~90
SP2-090-10 10 10 14~90

DEVELOPMENT KIT

An SLI (Switch & LED Interface) function is supported by another
high-speed input and four high-speed digital outputs. If not used for
SLI, the input and outputs are programmable for other functions.
Three open-drain MOSFET can drive loads powered up to 24 Vdc.

An RS-232 serial port provides a connection to Copley’s CME2
software for commissioning, firmware upgrading, and saving
configurations to flash memory.

Drive power is transformer-isolated DC from regulated or
unregulated power supplies. An AuxHV input is provided for
“keep-alive” operation permitting the drive power stage to be
completely powered down without losing position information, or
communications with the control system.
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GENERAL SPECIFICATIONS

Test conditions: Load = Bipolar stepper: 2 mH + 2 Q per phase. Ambient temperature = 25°C, +HV = HV___

MODEL SP2-090-07 SP2-090-10
OUTPUT POWER (each axis)
Peak Current 7 (5) 10 (7.1) Adc (Arms-sine), £5%
Peak time 1 1 Sec
Continuous current 5 (3.5) 10 (7.1) Adc (Arms-sine) per phase (Note 1)

Maximum Output Voltage

Vout = HV*0.97 - Rout*Iout

INPUT POWER (module)

HVmin~HVmax +14 to +90 +14 to +90 Vdc Transformer-isolated
Ipeak 14 11 Adc (1 sec) peak
Icont 10 11 Adc continuous (Note 1)
Aux HV +14 to +HV Vdc @ 500 mAdc maximum, 2.5 W
PWM OUTPUTS
Type Dual H-bridge MOSFET , 16 kHz center-weighted PWM, space-vector modulation

PWM ripple frequency

32 kHz

CONTROL MODES

CANopen: Profile Position, Profile Velocity, & Profile Torque (servo mode), Interpolated Position (PVT), Homing
Position, open-loop, from stepper commands (CW/CCW, Pls/Dir, quad A/B)

Position, closed-loop, servo mode, from digital stepper commands, PWM digital, analog £10V

Velocity/torque in servo mode, from PWM digital or analog £10V

Discrete I/O: camming, internal indexer and function generator

COMMAND INPUTS
Type
Signals & format
Data protocol
Node-ID Selection
Analog
Digital
Camming

CANopen, galvanically isolated from drive circuits

CAN_H, CAN_L, CAN_GND; CAN signals and power are isolated from SP2 circuits
CANopen Device Profile DSP-402

Programmable, or via digital inputs

+10 Vdc, velocity/torque control in servo mode

High speed inputs for PWM/Polarity and Step/Direction

Quad A/B digital encoder

DIGITAL CONTROL
Digital Control Loops
Sampling rate (time)
Commutation
Modulation
Bandwidths
HV Compensation
Minimum load inductance

Current, velocity, position. 100% digital loop control

Current loop: 16 kHz (62.5 ps), Velocity & position loops: 4 kHz (250 ps)
Sinusoidal, field-oriented control for stepper motors

Center-weighted PWM with space-vector modulation

Current loop: 2.5 kHz typical, bandwidth will vary with tuning & load inductance
Changes in bus voltage do not affect bandwidth

200 pH line-line

ANALOG INPUTS
Number
Type

2
+10 Vdc, 12-bit resolution, differential

DIGITAL INPUTS

Number, type
[IN1~17, 21~26]

24, 74LVC14 Schmitt trigger, V.+ = 1.1~2 Vdc, V,- = 0.8~1.5 Vdc, V,+ = 0.3~1.2 Vdc
High-speed digital, 100 ns RC filter, 10 kQ pull-up to +3.3 Vdc, 7 Vdc tolerant

[IN18] SLI port MISO input, 47 ns RC filter, 1 kQ pull-up to +3.3 Vdc, 7 Vdc tolerant
2, 74LVC2G14, V + = 1.3~2.2 Vdc, V- = 0.6~1.5 Vdc, V,+ = 0.4~1.2 Vdc
[IN19~20] Motor temperature switch, 330 uys RC filter, 4.99 kQ pull-up to +3.3 Vdc, 7 Vdc tolerant
DIGITAL OUTPUTS
Number 7
[OUT1~3] Open-drain MOSFET with 1 kQ pull-up with series diode to +5 Vdc
300 mAdc max, +30 Vdc max. Functions programmable
[OUT4~7] SLI port MOSI, SCLK, SS1, & SS2 signals, 74AHCT125 line drivers
DC POWER OUTPUTS
Number 2
Ratings +5 Vdc, 400 mA max each output, thermal and short-circuit protected

Connections

Axis A +5V Output: P3-17
Axis B +5V Output: P3-7

FEEDBACK

Incremental:

Digital Incremental Encoder

Quadrature signals, (A, /A, B, /B, X, /X), differential (X, /X Index signals not required)

5 MHz maximum line frequency (20 M counts/sec)
26LS32 differential line receiver with 121 Q terminating resistor between complementary inputs

Commutation:

Digital Hall signals, single-ended, 1.5 ps RC filter, 15 kQ pull-up to +5 Vdc, 74LVC14 Schmitt trigger

Notes:

1) Heatsink is required for continuous current ratings.
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controls
RS-232 PORT
Signals RxD, TxD, Gnd for operation as a DTE device; referenced to Signal Ground in SP2 circuits
Mode Full-duplex, DTE serial port for drive setup and control, 9,600 to 115,200 Baud
Protocol ASCII or Binary format
MOTOR CONNECTIONS (PER AXIS)
Phases A, /A, B, /B PWM outputs to 2-phase, 4-wire bipolar stepper motors
Digital Incremental Encoder Quadrature signals, (A, /A, B, /B, X, /X), differential (X, /X Index signals not required)
5 MHz maximum line frequency (20 M counts/sec)
Encoder power (See DC POWER OUTPUTS section)
Motemp [IN19~20] Motor overtemperature switch input. Active level programmable, 4.99 kQ pull-up to +3.3 Vdc
Programmable to disable drive when motor over-temperature condition occurs
PROTECTIONS
HV Overvoltage +HV > HV Drive outputs turn off until +HV < HV__ (See Input Power for HV __ )
HV Undervoltage +HV < +14 Vdc Drive outputs turn off until +HV > +14 Vdc
Drive over temperature Heat plate > 70°C. Drive outputs turn off
Short circuits Output to output, output to ground, internal PWM bridge faults
IT Current limiting Programmable: continuous current, peak current, peak time
Motor over temperature Digital inputs programmable to detect motor temperature switch
MECHANICAL & ENVIRONMENTAL
Size mm [in] 114 x 73 x 21 [4.5 x 2.9 x 0.83]
Weight 0.19 kg [0.42 Ib] module only, no heatsink
Ambient temperature 0 to +45°C operating, -40 to +85°C storage
Humidity 0 to 95%, non-condensing
Vibration 2 g peak, 10~500 Hz (sine), IEC60068-2-6
Shock 10 g, 10 ms, half-sine pulse, IEC60068-2-27
Contaminants Pollution degree 2
Environment IEC68-2: 1990
Cooling Heat sink and/or forced air cooling required for continuous power output

AGENCY STANDARDS CONFORMANCE
In accordance with EC Directive 2014/30/EU (EMC Directive)

EN 55011: 2009/A1:2010 CISPR 11:2009/A1:2010
Industrial, Scientific, and Medical (ISM) Radio Frequency Equipment -
Electromagnetic Disturbance Characteristics — Limits and Methods of Measurement
Group 1, Class A

EN 61000-6-1: 2007 Electromagnetic Compatibility (EMC) - Part 6-1: Generic Standards -
Immunity for residential, Commercial and Light-industrial Environments

In accordance with EC Directive 2014/35/EU (Low Voltage Directive)

IEC 61010-1:2010 Safety Requirements for Electrical Equipment for Measurement, Control and Laboratory Use
Underwriters Laboratory Standards
UL 61010-1, 3rd Ed.: 2012 Electrical Equipment for Measurement, Control and Laboratory Use;

Part 1: General Requirements
UL File Number E249894

CONTROL MODES AND COMMAND INPUTS

This chart shows the possible combinations of Control Modes and the Command Inputs that are available in each mode.
Servo mode is the use of encoder feedback to operate the stepper as a brushless motor.

Control Mode
Command Source Position Velocity Torque Servo
CAN Profile Position . (e}
CAN Profile Velocity . O
CAN Profile Torque . R
CAN Homing . O
CAN Interpolated Position . (0]
Quad A/B Encoder . (0]
+10V . . R
Digital Pls/Dir . (0]
Digital CW/CCW . 0
Digital PWM o o R

Servo Mode: O = optional, R = required
CAN = CANopen DS-402

____________________________________________________________________________________________________________________________________________________________________________________|
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CANOPEN

Based on the CAN V2.0b physical layer, a robust, two-wire communication bus originally designed for automotive use where low-cost
and noise-immunity are essential, CANopen adds support for motion-control devices and command synchronization. The result is a
highly effective combination of data-rate and low cost for multi-axis motion control systems. Device synchronization enables multiple
axes to coordinate moves as if they were driven from a single control card.

CANOPEN COMMUNICATION

Stepnet uses the CAN physical layer signals CANH, CANL, and GND for connection, and CANopen protocol for communication.

Before installing the drive in a CAN system, it must be assigned a CAN Node-ID. A maximum of 127 CAN nodes are allowed on a single
CAN bus. Up to seven digital inputs can be used to produce CAN Node-IDs from 1~127, or the Node-ID can be saved to flash memory
in the module. Node-ID 0 is reserved for the CANopen master on the network.

CANOPEN NETWORK CONNECTIONS

The graphic below shows connections between the SP2 and
a Dsub 9M connector on a CAN card. If the SP2 is the last HOW IT LOOKS IN CME2
node on a CAN bus, the internal terminator resistor can be
used by adding a connection on the PC board as shown.

The Node-ID (address) of the SP2 may be set by using digital Operating Made: |p05iu0n -]
inputs, or programmed into flash memory in the drive.

CME2 -> Basic Setup -> Operating Mode Options

Command Source: ICAN LI

CANH

D
1

<] ™
P3/9 CAN \

Trans- Isolators
]

ceiver i
CANL
ey ﬂb RD

121 @
TERM

P3/8

CAN_L

CAN_H

*

)RR
rm———--9
N\

A

Dsub 9M

CAN_GND

[
P3/1~6, 10~16 :&

CAN_GND

2\

* Add connection to use
internal terminator
resistor

RS-232 COMMUNICATIONS

SP2 is configured via a three-wire, full-duplex DTE RS-232 port that operates from 9600 to 115,200 Baud, 8 bits, no parity, and one
stop bit. Signal format is full-duplex, 3-wire, DTE using RxD, TxD, and Gnd. Connections to the SP2 RS-232 port are through P2 The
graphic below shows the connections between an SP2 and a computer COM port which is a DTE device.

CME2 -> Tools -> Communications Wizard

RS232 PORT & Communications Wizard g|

@ i Select device:
© TxD
reglii i; P5/40 QVTD (® serial Ports

ks () CAN Network
‘©‘ Gnd \—C- :;?9 |_rRD (") EtherCAT
D-Sub 9M |_ ] [
(DTE) i Signal Ground [ Mext > § Cancel
4““*3?‘@5?‘?& ;
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COMMAND INPUTS
ANALOG COMMAND INPUT

The analog inputs have a £10 Vdc range. As a reference input it can take position/velocity/torque commands from a controller.

Axis A(B)

(am_S9Nd 1.25V
N

DIGITAL COMMAND INPUTS

SIGNALS & PINS

Vref

+10V P5 Pins
Signal | axis A | Axis B
Ref(+) 3 5
Ref(-) 4 6
Sgnd 7 8

CME2 -> Basic Setup -> Operating Mode Options

Digital commands are single-ended format and should be sourced from devices with active pull-up and pull-down to take advantage of
the high-speed inputs. The active edge (rising or falling) is programmable for the Pulse/Dir and CU/CD formats.

DIGITAL POSITION

PULSE & DIRECTION

Axis Controller Axis A,B

Pulse

E

Cu/CD

Axis Controller Axis A,B

A

CU (Count-Up) H
mm Count Up
mm Count Down
CD (Count-Down) : Sgnd

QUAD A/B ENCODER

Axis Controller Axis A,B

i

Direction :
C ' Sgnd

Encoder ph. A :
—C— Quadrature A
—C- Quadrature B
Encoder ph. B :
C ' Sgnd

HOW IT LOOKS IN CME2

CME?2 -> Basic Setup -> Operating Mode Options

Operating Mode: |F‘ositicur1

Command Source: |Digita| Input

HOW IT LOOKS IN CME2

CME2 -> Basic Setup -> Operating Mode Options

® Buise
(" Pulse Up [ Pulse Down

() Quadrature
Stepping Resolution

Input Pulses =

[] Invert Command

Increment Position on:
{¥) Rising Edge
") Ealling Edge

This screen shows the configuration screen for Pulse & Direction.
CU/CD and Quad A/B encoder are selectable on this screen, too.

SIGNALS & PINS

P5 Pins Input
Signal Types
Axis A | Axis B | Axis A | Axis B
Pulse | Count Up Quad A 14 24 [IN6] | [IN16]
Dir Count Down | Quad B 15 25 [IN7] | [IN17]

Copley Controls, 20 Dan Road, Canton, MA 02021, USA
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DIGITAL COMMAND INPUTS (CONT’D) HOW IT LOOKS IN CME2

DIGITAL TORQUE, VELOCITY CME2 -> Basic Setup -> Operating Mode Options

PWM COMMAND (100% DUTY CYCLE) E

Axis Controller Axis A,B Command Source: |PWM Command A |
PWM .|
Duty = 0~100 : .
| —C— PWM CME2 -> Main Page-> PWM Command

_,T —C— Direction
Direction H
T

Input Type:

{#) 50% Duty Cyde ") 100% Duty Cyde
PWM COMMAND (50% DUTY CYCLE)

Axis Controller Axis A,B

Duty = 50% £50%

| —C- PWM 50%
PWM E
<no connection> —C- <not used>

190

Options:
[] Invert PWM Input
[] allow 100%: Qutput

SIGNALS & PINS

Signal Types P5 Pins Input This screen shows the 50% Duty Cycle selection.
- - - - Other modes are selectable via radio buttons
Axis A | Axis B | Axis A | Axis B and pull-down menus for Operating Mode
PWM | PWM 50% 14 24 [IN6] | [IN16] | and Command Source.
Dir | < not used> 15 25 [IN7] | [IN17]

DIGITAL INPUTS

HIGH SPEED DIGITAL INPUTS DIGITAL INPUT PINS AND STRUCTURE
7V tol
tolerant Input | P2Pin| R1 | R2 | c1 |[tnput|P2Pin| R1 [ R2 | c1
+3.3V +5V IN1 9 IN14 22
; R1 IN2 10 IN15 | 23
: 100
[! [Input] R2 IN3 11 IN16 24 10k 1k P
[ @
AN i N4 | 12 IN17 | 25
Vin ci
i sgnd @ INS 13 IN18 | 26 47p
[
- Pin %7 IN6 14 N | 27 | oo o | a3
H . n
: IN7 15 10k | 1k | 100p || IN20 28
""""""""""""""""""""""" INS 16 IN21 | P3-1
HI/LO DEFINITIONS: INPUTS IN9 17 IN22 | P3-3
Input State | Condition IN10 18 IN23 P3-5 10k 1k | 100p
IN1~17 HI |[Vin >= 2.2 vdc IN11 19 IN24 | P3-2
IN21~26 Lo Vin <= 0.8 Vdc IN12 20 IN25 P3-4
oL Vin o 2.2 vac IN13 | 21 IN26 | P3-6

IN18~19

LO Vin <= 0.8 Vdc

____________________________________________________________________________________________________________________________________________________________________________________|
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DIGITAL INPUT DETAILS

HOW IT LOOKS IN CME2

CME2 -> Main Page-> Input/Output -> Digital Inputs 1-10 (Defaults)

2. [nput/Output

Digital Inputs 1-10 | Digital Inputs 11-20 | Digital Inputs 21-26 || Digital Outputs 14| Digital Outputs 5-7)
Axis A AxisB  Debounce time
[IN1] |Am|:| Enable-LQ Enables With Clear Faults A4 | ® O I:I ms H @&
[INZ] |Not Configured - | & O ljl ms  Hi
[IM3] |Not Configured b | ® O ljl ms Hi
[IN4] |Not Configured - | & O ljl ms  Hi
[IN5] |Not Configured v | ® O ljl ms  Hi
[ING] |Not Configured - | ® O Ijl ms  Hi
[INT] |Not Configured v | ® O Ijl ms  Hi
[IN8] |Not Configured - | ® O Ijl ms  Hi
[IN9] |Not Configured v | ® O Ijl ms  Hi
[IN10] | Mot Configured - | ® O I:I ms  Hi
Qs_e_S-w_it; .a_r;d L;EI; In.te;i;ce.}sd; o L Eesiors Dot |

HIGH SPEED DIGITAL INPUTS
7V tolerant

HI/LO DEFINITIONS: INPUTS

Input State | Condition

HI | Vin >= 2.2 Vdc
IN1~10

LO |Vin <= 0.8 Vdc

DIGITAL INPUT PINS AND STRUCTURE

Input | P2Pin | R1 | R2 | c1
IN1 9
IN2 10
IN3 11
IN4 12
NS 13 10k | 1k | 100p
IN6 14
IN7 15
IN8 16
IN9 17
IN1O | 18

Copley Controls, 20 Dan Road, Canton, MA 02021, USA

P/N 16-01589 Rev 00
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DIGITAL INPUT DETAILS

HOW IT LOOKS IN CME2

CME2 -> Main Page-> Input/Output -> Digital Inputs 11-20 (Defaults)

. |nput/Output

| Digital Inputs 1-10 | Digital Inputs 11-20 || Digital Inputs 21-25 || Digital Outputs 1-4 || Digital Qutputs 5-7|
Axis A AxisB  Debounce time
[IN11] |Am|:| Enahle-L0 Enables v | O ® I:I ms Hi @
[IN12] |Nc-t Configured - | O ® Ijl ms Hi
[IN13] |Nc-t Configured v | O @ I:I ms Hi
[IN14] |Not Configured w | o @ Ijl ms  Hi
[IN15] |N0t Configured v | O ® I:I ms  Hi
[IN16] |N0t Configured w | iy ® I:I ms Hi
[IN17] |Not Configured v | O ® I:I ms  Hi
[IN18] ® O I:I = I5
[IN19] |Nc-t Configured v | O @ I:I ms Lo
[IN20] |Not Configured w | ® O Ijl ms Lo
us_e5w-|td'1 .a-r;d LEI; Inte;f;ce_tSL}}: o

HIGH SPEED DIGITAL INPUTS

i R1
f; [Input] R2

@ ~ 1 Pin -
Vin

r: Sgnd
Nyt

HI/LO DEFINITIONS: INPUTS

Input State | Condition

HI Vin >= 2.2 Vdc
IN11~18

LO | Vin <= 0.8 Vdc

HI Vin >= 2.2 Vdc
IN19~20

LO |Vin <= 0.6 Vdc

DIGITAL INPUT PINS AND STRUCTURE

Input | P2 Pin R1 R2 C1
IN11 19
IN12 20 10k 1k 100p
IN13 21
IN14 22
IN15 23
100p

IN16 24 10k 1k
IN17 25
IN18 26 47p
IN19 27

4.99k | 10k | 33n
IN20 28

Copley Controls, 20 Dan Road, Canton, MA 02021,
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DIGITAL INPUT DETAILS

HOW IT LOOKS IN CME2

Stepnet Plus >_Axis Module CANopen SP 2 IEHES

CME2 -> Main Page-> Input/Output -> Digital Inputs 21-26 (Defaults)

2 Input/Output

| Digital Inputs 1-10 || Digital Inputs 11-20 | Digital Inputs 21-26 | Digital Outputs 1-4|| Digital Qutputs 5-7|

Axis A AxisB  Debounce time
[IN21] |Not Configured w | ® O ljl ms  Hi
[IN22] |Not Configured v ® O Ijl ms  Hi
[IN23] |Not Configured w | ® O Ijl ms  Hi
[IN24] |Mot Configured v 0 ® ljl .
[1N25] |Not Configured w | O ® I:I = [E
[1N26] |Not Configured w | o @ ljl ms  Hi

| Restore Defaults |

Use Switch and LED Interface (SLI)

Close

HIGH SPEED DIGITAL INPUTS

HI/LO DEFINITIONS: INPUTS

DIGITAL INPUT PINS AND STRUCTURE

Input [ P2Pin | RL | R2 | c1
IN21 | P3-1
IN22 | P3-3
IN23 | P3-5
10k | 1k | 100p
IN24 | P3-2
IN25 | P3-4
IN26 | P3-6

Input State | Condition

HI | Vin >= 2.2 Vdc
IN21~26

LO | Vin <= 0.8 Vdc

____________________________________________________________________________________________________________________________________________________________________________________|
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DIGITAL OUTPUT DETAILS

HOW IT LOOKS IN CME2
CME2 -> Main Page-> Input/Output -> Digital Outputs 1-4 (Defaults)

2. Input/Output

| Digital Inputs 1-10 | Digital Inputs 11-20 | Digital Inputs 21-zs| Digital Cutputs 1-4 | Digital Outputs 5-7|
Aadis A Axis B
[OUT 1] |Fau|t—.»5.ch've High vl ® @] Lo *
[OUT 2] |Fau|t-.»!\ctive High vl @] ® lo =
[OUT 3] |Not Configured vl ® O Hi ™
[OUT 4] ® @ lo =
* Hold position when limit switch is active | Restore Defaults | Close
Use Switch and LED Interface (SLI)
MOSFET DIGITAL OUTPUTS [OUT1~3] HIGH SPEED DIGITAL [OUT4]
"""""""""""""""""""""" [out4] |
" | MOSI _) 74HCT125
@ I/O/ 5V max
Sand : Vout
: 300mA H—)
: HI/LO DEFINITIONS: OUTPUTS SIGNALS & PINS
-~ Input State | Condition Output P5 Pin
' OUTL3 HI | MOSFET OFF ouT1 31
LO MOSFET ON ouT2 32
ouTa HI | Vout >= 2.2 Vdc ouTs 33
LO | Vout <= 0.8 Vdc ouT4 84
Copley Controls, 20 Dan Road, Canton, MA 02021, USA Tel: 781-828-8090 Fax: 781-828-6547

P/N 16-01589 Rev 00 Page 10 of 34



ggﬁtreglséi" Stepnet Plus >_Axis Module CANopen SP 2 IEHES

DIGITAL OUTPUT DETAILS

HOW IT LOOKS IN CME2
CME2 -> Main Page-> Input/Output -> Digital Outputs 1-4 (Defaults)

2. Input/Output

| Digital Inputs 1-10 || Digital Inputs 11-20 || Digital Inputs 21-26 || Digital Outputs 14| Digital Outputs 5-?|
Axis A Axis B

[ouT 3] ® O lo =
[OUT 6] ® O lo =
[OUT 7] |Ncut Configured “ | ® O Lo ™

* Hold pasition when limit switch is active i Restore Defaults |

Use Switch and LED Interface (SLI)

HIGH SPEED DIGITAL [OUT5~7]

ouTs] ___ P53 74HCT125
SCLK X ) 5V max
[OUTé6] Ps/36 |
S )
[0UT7] — Po/37 :D
?}Vout
Sg”d-D HI/LO DEFINITIONS: OUTPUTS SIGNALS & PINS
\v4 :
"""""""""""""" Input State | Condition Output P5 Pin
OUTA~T HI | Vout >= 2.2 Vdc OuUTS 35
LO | Vout <= 0.8 Vdc ouTe 36
ouT? 37
____________________________________________________________________________________________________________________________________________________________________________________|
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CANOPEN NODE-ID (ADDRESS) SWITCHES

The SLI (Switch & LED Interface) port takes in the 8 signals from the two BCD encoded switches that set the
CANopen Node-ID and controls the LEDs on the CANopen port connectors.
The graphic below shows the circuit for reading the CANopen Node-ID switches.
The 74HC165 works as a parallel-in/serial-out device.
The 10k pull-down resistors pull the shift register inputs to ground when the SP2 is initializing.

In the graphic below, the values of S1 is 2 and the value of S2 is 4.

Together they provide Node-ID of 36.

CME2 -> Input/Output -> Digital Outputs

Use Switch and LED Interface (SLI

CME2 -> Amplifier -> Network Configuration

~Address Configuration

¥ Use Switch
[~ Use Inputs
[~ Use Programmed Value

Switch Value: 36
Input Lines Value:
Programmed Value: I
Mew Resulting Address: 35
External circuit for CANopen
Node-ID switches ok +5V
___________ Prive (St Masten 74HC165
H SwW22
+5V +3.3V : +5V — Vcc
: DO 8
74LVC2G14 :
) D1 4
- 7
[IN18] MISO - Q S1
47p : D2 2
g Sgnd P2/33 ) _ Gnd
; YL D3 1
74AHCT125
ps/34 1k SDI Swal
[OUT4] MOSI ; ) j:_ 47p D4 8
: 10k » 9 b5
P5/35 4
B [OUTS] SCLK ) S a7p => CLK @ 52
10K ) b6 2
PS/36 )—ﬁlk o—»PL D7 1
T/ [OUT6] SS1 -i a7p ]
: 10k — Switches
! \V4 CKE
£ 10k L5y

____________________________________________________________________________________________________________________________________________________________________________________|
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CANOPEN 2-AXIS AND THE OBJECT DICTIONARY

Single-axis CANopen devices use objects in the range of 0x6000 to 0x67FF for standardized data that are read or
written via the network as defined in CAN-CiA document CiA 301 CANopen Application Layer and Communica-
tion Profile. The SP2 appears as two independent slave nodes on an CANopen network. Axis A is accessed by the
switch or flash node address. The node address of Axis B is the Axis A address +1.

% CME 2 V7.0 (SP2-090-10 R-Stacker) Axis A

File Amplifier Tools Help

=10l ]

A7 kel B3 (VI EE (] B | qad <ad v

(= |. Copley Neighbarhood CAM MNetwork:  Address: 36
i BB Virtual Amplifier

COM1: R-Stacker Input / Output |

State: Pre-operational

5 CME 2 V7.0 (SP2-090-10 R-Stacker) Axis B

File Amplifier Tools Help

=101 |

A7 wd (VB [ B | ol <l vl W

- Ji Copley Neighborhood CAM Metwork:  Address:

E Virtual Amplifier
COM1: R-Stacker

Input / Output |

MOTOR CONNECTIONS

37

State: Pre-operational

Motor connections consist of: phases, Halls, encoder, thermal sensor, and brake. The phase connections carry the drive output currents
that drive the motor to produce motion. The Hall signals are three digital signals that give absolute position feedback within an electri-
cal commutation cycle. The encoder signals give position feedback and are used for velocity and position modes, as well as sinusoidal
commutation. A thermal sensor that indicates motor overtemperature is used to shut down the drive to protect the motor. A brake can
provide a fail-safe way to prevent movement of the motor when the drive is shut-down or disabled.

DIGITAL QUADRATURE ENCODER INPUT

CME2 -> Motor/Feedback -> Feedback

5V
* 121Q terminating resistors Ml:ltljr' Eru:cu:ler:
on user’s PC board
Encoder .A.X.'_S._f\.ﬁ.f?) ____________________
Encoder P3 Pins
Signal Axis A Axis B
A 21 11
/A 22 12
P/ZM) > B 23 13
P3/24(14) MAX3097 /B 24 14
X 25 15
P3/25(15) /X 26 16
/X >
P3/26(16) MAX3097 +5V ENC 17 7
+5V mm—————— 15V ENC1(2) Sgnd 18 8
: P3/17(7)
r H
o NnZrome el
Copley Controls, 20 Dan Road, Canton, MA 02021, USA Tel: 781-828-8090 Fax: 781-828-6547
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MOTOR CONNECTIONS (CONT'D)

MOTOR PHASE CONNECTIONS

The drive outputs are two H-bridge PWM inverters that convert-
sthe DC bus voltage (+HV) into sinusoidal voltage waveforms
that drive the motor phase-coils. Cable should be sized for the
continuous current rating of the drive. Motor cabling should use
twisted, shielded conductors for CE compliance, and to mini-
mize PWM noise coupling into other circuits. The motor cable
shield should connect to motor frame and the drive HV ground
terminal for best results.

SIGNALS & PINS

Motor AxisA | Axis B
Signal* P4-pins | P6-pins
Phase A 1~4

Phase /A 7~10

Phase /B 15~18
Phase B 21~24
Shield Sgnd

MOTOR OVER TEMP INPUT

The 4.99k pull-up resistor works with PTC (positive temperature
coefficient) thermistors that conform to BS 4999:Part 111:1987
(table below), or switches that open/close indicating a motor
over-temperature condition. The active level is programmable.

BS 4999 PTC THERMISTOR PROPERTIES

Property Ohms

Resistance in the temperature range 60~750
20°C to +70°C

Resistance at 85°C <1650
Resistance at 95°C >3990
Resistance at 105°C >12000

BS 4999 TYPICAL RESISTANCE VS TEMPERATURE
100000 g

10000 el

oo (
é _

100 T T T T T T T T T T T

0 10 20 30 40 50 60 70 80 90 100110
Temperature (C)

Resistance (ohm)

HOW IT LOOKS IN CME2
CME2 -> Basic Setup -> Motor Options

Motor Options

Motor Type:
(#) Rotary () Linear

Axis A,B
PWM
— MOT A_)
MOT /A -
+HV / -> :' ; Step
oo Motor
1+ MOT /B P .
= _) : 2 ph
MOT B ; i
ov v 2 -) )
—o—

HOW IT LOOKS IN CME2
CME2 -> Input / Output

[IN19] | Motor Temp-HI Disables

[IN20] |Mobor Temp-HI Disables

Thermistor,

24V toletmistor, Vin

or switch

HI/LO DEFINITIONS: MOTEMP
Input State | Condition

HI |Vin >= 1.2 Vdc
LO |Vin <= 0.6 Vdc

IN19~20

SIGNALS & PINS

Axis A Axis B
Signal
P5-pins
Motemp 27 28
Input [IN19] [IN20]

Copley Controls, 20 Dan Road, Canton, MA 02021, USA
P/N 16-01589 Rev 00

Tel: 781-828-8090 Fax: 781-828-6547
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AXIS A CONNECTIONS FOR INCREMENTAL DIGITAL OR ANALOG ENCODERS

Axis A
Motion [ |
Controller LC_ P5/9 [IN1] Enablel : Enci A
| 1
DAC '\ (s I
sV A k-l P5/3 +10V Refi(+) : Encl /A
C P5/4 +10V Refl(-) I EnclB
! :
/ Encl /B
\ P5/7,8 Sgnd : ncl/
“. : Encl X
Position Commands : Encl /X
1
ENC 1
CuU step Ch.B :K P5/14 [IN6] | Encl S
A - I
1
. ENC p : Encl /S
CD | Dir |ch. A [ (- P5/15 [IN7] | .
1
Velocit ! n.c.
y, Torque commands |
1
1 n.c.
PWM | 50% — 1
! n.c.
1
1
Dir | n.c. |
1
1
H— P5/11 [IN3] SecEnc A : [IN23
1
Secondary | B _l ps/12 SecEnc B :
Encoder /12 [IN4] - SecEnc I [IN21
1
X | :
B P5/13 [IN5] SecEnc X | LSVENCL
1
| : Sgnd
(- P5/10 [IN2] |
1
I ' P3
(— P5/16 [IN8] oo -
(- P5/17 [IN9] [IN19]
Motemp1
C- P5/18 [IN10]

(— P5/31 [OUT1]
|
(— P5/32 [OUT2]

C— P5/30,38 Sgnd

Mot1 /B

P4/1,2
P4 Motl A P4/3 4

Mot1 /A P4/9,10

P4/15,16
Mot1 B

O 5 pas17.18
Pa21,22
P4/23.24

P3/21 -H

P3/22 -H

P3/23 -)475

P3/24 -)47/5

P3/25 -H

P3/26 —)47/)(

1 P3/5 -)

[IN22] P3/3 -)

1 P3/1 -)

+5Vto
encoder

P5/27 mm

Thermistor,

| Posistor,
or switch

Sgnd P5/29 mm

RN
R
] /8

P4/7,8

DIGITAL
ENCODER

e e e e e e ——————

STEPPER
MOTOR

o

Copley Controls, 20 Dan Road, Canton, MA 02021, USA

P/N 16-01589 Rev 00

Tel:

781-828-8090
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DAC '\

Axis B

St epn et Pus 2-Axis Module CANopen

AXIS B CONNECTIONS FOR INCREMENTAL DIGITAL OR ANALOG ENCODERS

Enabl
L»(- P5/19 [IN11] Enable2

+10V

mm P5/5 +10V Ref2(+)

B P5/6 +10V Ref2(-)

N

Position Commands

= P5/7,8 Sgnd

f‘\f‘\f\

> P5/24 [IN16]

ENC

CuU Step Ch.B y
ENC

CD Dir | ch. A

Velocity, Torque commands

PWM | 50%

Dir n.c.

Secondary

Encoder

C- P5/31 [OUT1]

—C- P5/25 [IN17]

(— P5/20 [IN12]
[
(— P5/26 [IN18]

|
(— P5/32 [OUT2]

<- P5/18,38 Sgnd

Enc2 A

Enc2 /A

Enc2 B

Enc2 /B

Enc2 X

Enc2 /X

Enc2 S

Enc2 /S

n.c.

n.c.

n.c.

n.c.

[IN26] P3/6 ->
[IN25] p3/4 -)

[IN24] P3/2 -)

+5VENC2

Sgnd

P3/11 -)47‘\

|
P3/12 -)47/A
P3/13 -)4—

P3/14 -)4—/

P3/15 -)47)(

P3/16 -)47/)(

P3/34 -)
P3/33 -)
P3/32 -)

P3/7 ->—> +5Vto
1 encoder

[IN20] p5/28 mm
Motemp2

Mot2 /B

Sgnd

P6, 1,2
P6/7,8
RSP G ) S—Y

P6/15,16
MOt2 B oc17 18

p6/21,22 | 5
P6/23,24 -)—

| Thermistor,

Posistor,
or switch

P3/30 mm

- =

Copley Controls, 20 Dan Road, Canton, MA 02021, USA
P/N 16-01589 Rev 00

Tel:

781-828-8090

SP2 ¢¢ e

DIGITAL
ENCODER

S S S ——— 1

’
STEPPER Y
MOTOR

Fax: 781-828-6547
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COMMON CONNECTIONS FOR AXES A,B

B —

-
= P29
(= /9 CAN_H
C P2/8 Term
| P2
-
P2/7 CAN_L
U / _|
| CAN_GND
(Isolated)
? ( O 16
| P2/10~16

Controller
RS-232
1/0

RxD

TxD

Gnd

P5

P5/1,2,7,8

J

+HV
Input

+HV
Com

/29,30,38

Lt

Aux HV
Input

P1/7,8,9,10,11,12

P1/1,2,3,4,5,6 _) .
4+
™
»

P1/15,16,17,18,19,20 ™
P1/21,22,23,24,25,26 ~~_J

C— P5/26
C; P5/34

P5 C; P5/35

|
C- P5/36

[IN18]
SLI-MISO

[OUT4]
SPI -MOSI

[OUT5]
SLI-SCLK

[ouUTe6]
SLI-SS1

I
C— ps37 [OUT7]

P1/13,14 —)4— + 3“?

SLI-SS2

DC
+24V Power

=

" 330 pF

CANOPEN CONNECTIONS FOR MULTIPLE MODULES

IN

ouT

T
Ve
] P2/9
NG , /9 CAN_H
C P2/8 Term
| P2

Ve
P2/7 CAN_L

U / _|
CAN_GND
(Isolated)

C- P2/1~6
P2/10~16

Minimum DC
/] ] perdrive Power

Mount external

capacitor

<= 12" (30 cm)

from drive

]
P2/9 CAN_H

PR

—a

P2/8 Term
E] P2
4C P2/7 CAN_L

P2/10~16

CAN_GND
(Isolated)
P2/1~6

Copley Controls, 20 Dan Road, Canton, MA 02021, USA

P/N 16-01589 Rev 00

Tel: 781-828-8090

Fax: 781-828-6547
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PC BOARD CONNECTORS & SIGNALS

P1 POWER
Mounting board connector:
Samtec SQW-113-01-F-D

Signal Pin Signal
+HV | 2 1 | +HV
+HV | 4 3 | +HV
+HV | 6 5 | +HV

CONNECTOR NAMING (P1, P2, ETC) +hv) 8 7 _[+hHV
APPLIES TO THE SP2 MODULE AND NOT +HV | 10 9 | +HV
TO PC BOARD MOUNTED SOCKETS vl 12 1 1 =y

HVaux | 14 13 | HVaux
HVGnd | 16 15 | HVGnd
HVGnd | 18 17 | HVGnd
HVGnd | 20 19 | HVGnd
HVGnd | 22 21 | HVGnd

HVGnd | 24 | 23 |HVGnd ( Pin 1
P4 AXIS A MOTOR HVGnd | 26 | 25 |HVGnd m
Mounting board connector: | un
Samtec SQW-113-01-F-D
Signal Pin Signal | EE P1
MOTA| 2 1 |MOTA |
MOTA| 4 3 |MOTA TOP VIEW B2 pina
n.c. 6 5 n.c. Viewed from above looking down on |
the connectors or PC board footprint to (ol
MOT /A 8 7 MOT /A which the module is mounted | Alas
MOT /A| 10 9 |MOT/A /A |aa
| P4
n.c.| 12 11 |n.c. /B |un
n.c.| 14 13 |n.c. | glee
MOT /B | 16 15 | MOT /B ] Pin 1
Mot /8| 18 | 17 [moT /B e
nc.f 20 | 19 |nc P6 AXIS B MOTOR | a2
MOTB| 22 | 21 |MOTB Mounting board connector: Pé6
MOT B 24 23 MOT B Samtec SQW-113-01-F-D |/B e
Signal Pin Signal | B E
MOT A 2 1 MOT A
MOTA| 4 | 3 |mMOTA |
n.c. 6 5 n.c.
Note: The sequence of motor signals for the MOT /A| 8 7 MOT /A
module is different than the sequence for
Development Kit connectors! MOT /A| 10 9 | MOT /A
DevKit Module ne | 12 11 |n.c.
A A
/A /A n.c.| 14 13 | n.c.
B /B MOT /B | 16 15 | MOT /B
/B 8 MOT/B| 18 | 17 |MOT /B
n.c.| 20 19 |n.c.
MOTB| 22 21 | MOTB
MOT B | 24 23 | MOT B

____________________________________________________________________________________________________________________________________________________________________________________|
Copley Controls, 20 Dan Road, Canton, MA 02021, USA Tel: 781-828-8090 Fax: 781-828-6547
P/N 16-01589 Rev 00 Page 18 of 34
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P3 FEEDBACK

P2 CANOPEN )

) Mounting board connector:
Mounting board connector: Samtec SQW-117-01-F-D
Samtec SQW-108-01-F-D

- - - Signal Pin Signal
Signal Pin Signal
HS [IN24] 2 1 [IN21] HS
CAN_GND 2 1 CAN_GND
HS [IN25]| 4 3 |[[IN22] HS
CAN_GND 4 3 CAN_GND
HS [IN26] 6 5 [IN23] HS
CAN_GND| 6 5 | CAN_GND . -
Signal Gnd 8 7 Axis B +5V Enc
TERM| 8 7 |can_L - -
Axis B Enc /S| 10 9 Axis B Enc S
CAN_GND | 10 9 CAN_H - -
Axis B Enc /A| 12 11 | Axis B Enc A
CAN_GND | 12 11 | CAN_GND - -
Axis BEnc /B | 14 13 | Axis B Enc B
CAN_GND | 14 13 | CAN_GND - -
Axis B Enc /X | 16 15 | Axis B Enc X
CAN_GND | 16 15 | CAN_GND

Signal Gnd | 18 17 | Axis A +5V Enc
Axis A Enc /S| 20 19 | AxisAEncS
Axis A Enc /A | 22 21 | Axis AEnc A
Axis A Enc /B | 24 23 | AxisAEncB
/ Axis A Enc /X | 26 25 | Axis A Enc X

I

|

faal n.c.| 28 27 |n.c.
EE i n.c.| 30 29 |n.c.
P2 EE i, Pint n.c.| 32 31 |n.c.
— /:/ n.c.| 34 33 |n.c.
m-n ]
m-n 1
CH
HI P5 CONTROL
I Mounting board connector:
P3|a: : Samtec SQW-120-01-F-D
EE i Pin 1 Signal Pin Signal
E '/: Signal Gnd 2 1 Signal Gnd
-H Axis A Ref(-) | 4 3 | Axis A Ref(+)
am i
I Axis B Ref(-) [ 6 5 | Axis B Ref(+)
H SignalGnd| 8 | 7 |signal Gnd
b i HS [IN2]]| 10 9 |[IN1] HS
P51z HS [IN4]| 12 | 11 |[[IN3]HS
am 1
- HS [IN6]| 14 | 13 |[[IN5]HS
an 1
H HS [IN8]| 16 | 15 [[IN7]HS
}: HS [IN10]| 18 | 17 |[IN9]HS

- — — HS [IN12]| 20 19 | [IN11] HS
HS [IN14]| 22 21 | [IN13] HS
HS [IN16] | 24 23 | [IN15] HS
SLI-MISO [IN18] | 26 25 | [IN17] HS
Axis B Motemp [IN20] | 28 27 | [IN19] Axis A Motemp
Signal Gnd | 30 29 | Signal Gnd
MOSFET [OUT2] | 32 31 | [OUT1] MOSFET
SLI-MOSI [OUT4] | 34 33 | [OUT3] MOSFET
SLI-SS1 [OUT6] | 36 35 | [OUT5] SLI-SCLK
Signal Gnd | 38 37 | [OUT7] SLI-SS2
RS-232 TxD | 40 39 [RS-232 RxD

____________________________________________________________________________________________________________________________________________________________________________________|
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MODULE DIMENSIONS

(C
| |
73.3 \ \
[2.89] ‘ O o ‘
| |
[ EEEEHEEE G
113.9
e [449] — "

6.35

( [.250]

[T I n 1 =1 m| 1

N S o . o B — T
.8 £0.25
' | 20.5 +0.25 ' i
i .06 £.010] (—r w [.81 +.010] F» ‘w
[1.72] i | | 1 | |
Heatsink (optional) HDaQink (opmpal)
,,,,,,,,,,,,,,,,,,,,,,,,,, suvuvuvuuuy

6.9
67] 70.6 [2.8]

|1
[.

Units: mm [in]

____________________________________________________________________________________________________________________________________________________________________________________|
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DESCRIPTION

The Development Kit provides mounting and connectivity for one SP2
drive. Solderless jumpers ease configuration of inputs and outputs to
support their programmable functions. Switches can be jumpered to
connect to digital inputs 1~20 so that these can be toggled to simulate
equipment operation. LED’s provide status indication for the digital
outputs, encoder A/B/X/S signals, and Hall signals. Test points are
provided for these signals, too, making it easy to monitor these with
an oscilloscope.

Dual CANopen connectors make daisy-chain connections possible so
that other CANopen devices such as Copley’s Stepnet Plus or Xenus
Plus CANopen drives can easily be connected. Rotary switches are
provided to set the CANopen slave Node-ID (address).

RS-232 CONNECTION

The RS-232 port is used to configure the drive for stand-alone applications, or for
configuration before it is installed into an CANopen network. CME 2™ software com-
municates with the drive over this link and is then used for complete drive setup. The
CANopen Node-ID that is set by the rotary switch can be monitored, and a Node-ID *
[N

VvV SL

N
N] g SI.

offset programmed as well.

The RS-232 connector, 18, is a modular RJ-11 type that uses a 6-position plug, four
wires of which are used for RS-232. A connector kit is available (SER-CK) that includes

the modular cable, and an adaptor to interface this cable with a 9-pin RS-232 port on 18 SIGNALS
a computer. RI-11
(DTE)

LLLLLL
TxD J iL» RxD

SER-CK SERIAL CABLE KIT

The SER-CK provides connectivity between a D-Sub 9 male connector and the RJ-

11 connector J8 on the Development Kit. It includes an adapter that plugs into the
COM1 (or other) port of a PC and uses common modular cable to connect to the XEL.
The connections are shown in the diagram below.

toRJ11
Adapter

RJ-11 cable -
rec RI-11
< Straight-wired
D-Sub 9F 9 on

Ser_vo
RxD 2 . 5 D Drive
Don't forget to order a Serial Cable Kit SER-CK when
TxD 3 — 2 RxD placing your order for an SP2 Development Kit!
Gnd > 3 Gnd
Copley Controls, 20 Dan Road, Canton, MA 02021, USA Tel: 781-828-8090 Fax: 781-828-6547

P/N 16-01589 Rev 00 Page 21 of 34
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CANOPEN CONNECTORS

Dual RJ-45 connectors that accept standard Ethernet cables are provided for CAN bus connectivity. Pins are wired-through so that drives can be
daisy-chained and controlled with a single connection to the user’s CAN interface. A CAN terminator should be placed in the last drive in the chain.
The SP2-NK connector kit provides a D-Sub adapter that plugs into a CAN controller and has an RJ-45 socket that accepts the Ethernet
cable.

©

SPK-NK CAN CONNECTOR KIT

The kit contains the SP2-CV adapter that converts the
CAN interface D-Sub 9M connector to an RJ-45 Ethernet
cable socket, plus a 10 ft (3 m) cable and terminator. -
Both connector pin-outs conform to the CiA DR-303-1  wom RJ-45
specification.

[ =
oo0o0o0o0
0000

© =)

1

©

D-Sub 9F
CAN L »2 25 CAN_L
CAN_GND >> 35 CAN_GND
CAN_H >~ 1y CAN_H

INDICATORS (LEDS)

The AMP LED on ]8 shows the operational state of the SP2. The STATUS LED on ]8 shows the state of the CANopen NMT (Network
Management) state-machine in the drive. LEDs on J7 show activity on the CANopen network. Details on the NMT state-machine can
be found in the CANopen Programmers Manual, §3.1: http://www.copleycontrols.com/Motion/pdf/CANopenProgrammersManual.pdf

AMP LED

A single bi-color LED gives the state of the SP2 by changing color, and either blinking or remaining solid.
The possible color and blink combinations are:
e Green/Solid: Drive OK and enabled. Will run in response to reference inputs or CANopen commands.
e Green/Slow-Blinking: Drive OK but NOT-enabled. Will change to Green/Solid when enabled.
e Green/Fast-Blinking: Positive or Negative limit switch active. Drive will only move in direction not inhibited by limit switch.
e Red/Solid: Transient fault condition. Drive will resume operation when fault is removed.
e Red/Blinking: Latching fault. Operation will not resume until drive is Reset.

Drive Fault conditions. Faults are programmable to be either transient or latching:

e Over or under-voltage e Drive over-temperature
e Motor over-temperature e Internal short circuits
e Encoder +5 Vdc fault e Short-circuits from output to output
e Short-circuits from output to ground
J8 RS-32 SERIAL J7 CAN CONNECTIONS
RS-232 Network Act|V|ty

h
il

Sgnd

(
STATUS LED

A single bi-color LED gives the state of the NMT state-machine by changing color, and either blinking or remaining solid.
The possible color and blink combinations are:

RUN (GREEN)

* Off Init
e Blinking Pre-operational
e Single-flash Stopped
* On Operational Note: Red & green led on-
ERROR (RED) times do not overlap.
o Off No error LED color may be red,
e Blinking Invalid configuration, general configuration error green, off, or flashing of
e Single Flash Warning limit reached either color.
e Double Flash Error Control Event (guard or heartbeat event) has occurred
e Triple Flash Sync message not received within the configured period
e On Bus Off, the CAN master is bus off
ACT LED

e Flashing indicates the SP2 is sending/receiving data via the CAN port

____________________________________________________________________________________________________________________________________________________________________________________|
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CANopen Node ID (ADDRESS)

On a CANopen network, each device must have unique, non-zero Node-ID. In the SP2 DevKit,
this is provided by two 16-position rotary switches with hexadecimal encoding. These can

set the Node-ID of the drive from 0x01~0xFF (1~255 decimal). The chart shows the decimal
values of the hex settings of each switch.

Example 1: Find the switch settings for decimal Node-ID 107:

1) Find the highest number under SW21 that is less than 107 and set SW21 to the hex value
in the same row: 96 < 107 and 112 > 107, so SW21 = 96 = Hex 6

2) Subtract 96 from the desired Node-ID to get the decimal value of switch SW22 and set
SW22 to the Hex value in the same row: SW22 = (107 - 96) = 11 = Hex B

CME2 -> Amplifier -> Network Configuration

& EtherCAT Settings |

oL 1
52 1
Resulking Address: 1

SW21 Sw22 CME2 -> Input/Output -> Digital Outputs
W24, | 43, Use Switch and LED Interface (SLI
JCHHCE
“oo0°
+SVKIT 1p53823-500BV 74HC595
CANopen Vee v
Nod_e—ID Switch X— /MR o +5VKIT — Vec oA TS
Decimal values %—| wor | — — D,,:
Gnd CLR 8 | r—pe
swai | swe? g 45V © ps2z
HEX DEC
Qc N
0 0 0 [OUT4] SLI_MOSI SDI _L:'—?D'—.“
1 16 1 J5/34 — A D 77 e
QD [ B
> 32 > [OUT4] Red/Green LED DS23
3 48 3 [OUT4] P4/41 SRCLK b
QE
4 64 4 DS24
5 80 5 RCLK oF 7
6 96 6 [OUT5] SLI_CLK DS25
J5/35 _ 7
7 112 7 [OUTS] Red/Green LED G QG o
8 128 8 [OUT5] P4/27 7
9 144 9 SDO  QH ——TF+—PF—¢
A 160 10 ps27 v
B 176 11
C 192 12 [OUT6] SLI_SS1
16/36
D 208 13 [OUT6] Red/Green LED
E 224 14 [OuUT6] P4/12
F 240 15
+5VKIT o PRVKIT
. - n ” I
The jumpers marked with red "X” should Sw22
be removed so that SW18, or external vee
connections to the signals do not interfere DO 8
with the operation of the SLI port. .
D1 4@
cak P2 2
CANopen NODE-ID (ADDRESS) SWITCH CONNECTIONS D3 1
This graphic shows the connections to the CANopen Node-ID switches and to the status BT
LEDs for the SP2 and CANopen. The switches are read once after the drive is reset, Sw2i1
or powered-on. When changing the settings of the switches, be sure to either reset 74HC165 D4
the drive, or to power it off-on. Outputs [OUT4,5,6] and input [IN18] operate as an 8
SLI (Switch & LED Interface) port which reads the settings on the CANopen Node-ID TKE D5
switches, and controls the LEDs on the serial and CANopen port connectors. 4
The jumpers marked with red “X” should be removed so that SW18, or external connec- D6 >
tions to the signals do not interfere with the operation of the SLI port.
X— Q7 D7 1
JP1D N
[IN18] SLI_MISO & Q7 Switches
I5/2 JP11B Tok
Gnd +5VKIT
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5V POWER SOURCES

The feedback connectors J9 & J10 each have a connection to a +5V power supply in the SP2.
The signal name of Axis A power is +5VENC1, and for Axis B it is +5VENC2.

The components on the DevKit that drive the LEDs and read the Node-ID (address) switches are connected to the signal +5VKIT.

Jumpers on JP1 can connect these circuits to a choice of 5V power. These include either 5V supply in the SP2, or an external 5V
power supply connected to J7.

The graphic below shows the connections between +5VKIT and the other sources of 5V power.

IP1 JP1
F G H F G H
+5VKIT
o o
m} o
+5VENC1 T L +5VENC2
+5EXT

IMPORTANT: ONLY ONE SHORTING PLUG CAN BE USED
ON JP1-F, G, OR H POSITIONS

USE OF MORE THAN ONE PLUG WILL DAMAGE 5V POWER
SUPPLIES IN THE SP2

LOGIC OUTPUTS

There are seven logic outputs that can drive controller logic inputs or relays. If relays are driven, then flyback diodes must be connected
across their terminals to clamp overvoltages that occur when the inductance of the relay coil is suddenly turned off. Outputs 4,5,6 &
7 are CMOS types that pull up to 5V or down to ground. When these outputs go high it turns on the green LED. When they are low,
the red LED is turned on. Outputs 1,2, & 3 are MOSFET types that sink current when ON, and appear as open-circuit when OFF. When
these outputs are ON a red LED is turned on. When the outputs are OFF, the red LED is off. The green LED is not used on these outputs.

+5VKIT —9 : - o :
G) red red
3P12H [?] Not Used 1k
1k
i green
Devkit 1
P4 '
1
! e g ap12a JP12B JP12C []JPIZD []JPIZE []JP12F JP12G
2 — -
[oUT1] =) el > [OUT1]
[ouT2] N = [ouT2]
- o -
" 18 oF -
13 P4/26  youp
[OUT3] =) =2 > [OUT3]
' IP7F
[0UT4]  wa) s B [OUT4] SLI_MOSI
1 P7G
[OUTS]  mm) PaT37 {z 5} B [OUTS5] SLI_SCLK
[OUT6] 0 / E » [OUT6] SLI_SS1
-:J Paji2 > -

! — [OUT7]

To AE2 inputs
on ]5

____________________________________________________________________________________________________________________________________________________________________________________|
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LOGIC INPUTS & SWITCHES
The Development Kit has jumpers that can connect the SP2 digital inputs to switches on the kit, or to the Signal connector 15.

As delivered, all of these jumpers are installed as shown. If connecting to external devices that actively control the level of an input,
it is desirable to disconnect the switch which could short the input to ground.

For example, if [IN1] is connected to an external device for the Enable function, then jumper JP9A should be removed to take the
switch SW1 out of the circuit. The figure below shows these connections.

IP6H
- s >
N 5i73 Jgs N1
N2 o) > IN2

(2] (o8
[ {o_o] -
[IN3] ( 5271 J; IN3
[N4] o a7z J > IN4
IN5] (m o) » INS
() (g
IN6] (o > ING
e (a P4/20 jpeg
IN7] (- > IN7
: : C P4/5 JP6A
IN8] (mm o) » INS
[ne] (; P4/35 J;
[IN9] (_ » IN9
P4/21  jpgc
[IN10] C T » IN10
< o
< oM (@) D u.| . (O] I o o
2 EQ 20 & &E & 5] &

G0
o0

IEET)

SwW1 Sw2 SwW3 Sw4 SW5 Swe SwW7 SW8 SW9 Sw10 Swil

-
o
M

8

(N11] (m > IN11
C P4/36 JPSE
(n12] o > IN12
p4/22 JP8D
[IN13] (o VE > IN13
/ IP8C
(N14] o PaT3T > IN14
[IN15] (— A » IN15
[IN16] ( e JgA IN16
- Eo >
p4/8 JP11H
[IN17] C— » IN17
P4/38  1p1iG
[IN18] (o » IN18 SLI_MISO
pa/24 JP11F
[IN19] (G » IN19
Pa/9 IPLIE
[IN20] C » IN20
P4/39
SW11 SW12 SW13 SW14 SW15 SW16 SW17 SW18 SW19 Sw20
Copley Controls, 20 Dan Road, Canton, MA 02021, USA Tel: 781-828-8090 Fax: 781-828-6547
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MOTOR FEEDBACK CONNECTORS J9 & J10

AXIS A

DevKit
Feedback Axis A

Axis AEnc A =m)

Axis A Enc /A mm )

Axis A Enc B

Axis A Enc /B
Axis A Enc X

Axis A Enc /X
Axis A Enc S

Axis A Enc /S
Axis A Enc Sin(+)
Axis A Enc Sin(-)
Axis A Enc Cos(+)
Axis A Enc Cos(-)

[IN23]

[IN22] =)

[IN21]

Axis A Motemp
[IN20]

Axis A Fault
[IN17]

Axis A +5VENC
Axis A +5VENC
Signal Gnd
Signal Gnd

Signal Gnd
Signal Gnd

AXIS B

DevKit
Feedback Axis B

Axis B Enc A

Axis B Enc /A
Axis B Enc B

Axis B Enc /B
Axis B Enc X

Axis B Enc /X
Axis B Enc S

Axis B Enc /S
Axis B Enc Sin(+)
Axis B Enc Sin(-)
Axis B Enc Cos(+)
Axis B Enc Cos(-)
[IN26]

[IN25]

[IN24]

Axis B Motemp
[IN19]

Axis B Fault
[IN16]

Axis B +5VENC
Axis B +5VENC
Signal Gnd
Signal Gnd

Signal Gnd
Signal Gnd

10k

JP3D

+5VKIT

JP3F 1.5k

Stepnet *s 2-axis modute canopen  SP2 ¢

\

\

\

\J
3

JPSE
{c_o}

-

.

5k

<

- 3577 Motemp A [IN20]

CHE)
JPSF |

m)—————&m L EncA Fault [IN17]
19/24  jpsG |
]

4
AT

\

2
=/ 39/16

= 39125
4

= 39/26

10k

JP4D

[

1

1

1

1

|

- | To I
19/6 10.1 1w R19 Module |
=)39717 3 \
1

1

|

|

1

1

1

IP4F 1.5k

YVVY

p— +5VKIT

N
=103

oo}
JP4C 121

=510/12

\j

4
=J3t0/11

JP4A 121

\J

2
=/310/10

\

To
Module

=J310/9

\j

13

4
=J310/8

\

4
=J3t0/15

\J

= 310/14
= 310/19
-

310/18
-

310/21
-

J10/20

JP5A
{o_o}

<

|
|
|
|
|
1 1.5k
|
|
|
|
|
|
|

YYYY

4
=)3102

4
=31073

\
=
9]
a
1=
o

J10/24 jpsC
J10/6
J10/17

IPSB |

Motemp B [IN19]

Enc B Fault [IN16]

0.1 1W R20 To

2
=310/5

2
= 310/16

4
=) 310/25
4

= 310/26

Copley Controls, 20 Dan Road, Canton, MA 02021, USA
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DEVELOPMENT KIT CONNECTIONS: AXIS A

oy

Axis ALE__Ij_

|
1
1
DAC Out »l 16| AXis A i EncA (13 i A
> Ref(+) Input | " XX /A
DAC Ground »{ 31 AXis A Al ]
= Ref(-) Input | Enc B E Y B Axis A
! nc
Drive Enable »| 3| [IN1] ! L
o Enable | [ /B | ENCODER
; 1 Enc /B E T
PosLim : L ol <
3| [IN2] : EncXE LA
NegLim ! Vo t X
9 [[IN3] i Enc /X IE anY
Signal Ground ® 18| sgnd i Enc S E
1
/ ; ] P4 i Enc /S |14
20] [IN -
5 | [IN7] :
[35] [1n8] 1 J9 e [18]
6] (IN10] MISO | n.c [21
21] [1N9) i n.c |20
36] [IN11) !
Gz oNesI[2]
[ 7] 1N13) | in22) 3 |
[37] [IN14) '
IN21] | 4
E[INlS] | [ ]I:
1 —
[IN16] i +5VENC|17
[38] [IN17] | AXAG ]
—— 1
[24] [IN18] MISO | —
T T
— 1
26| [OUT2] i Sgnd -’L
;
1

[11] [ouT3]

— 16 |26 —
|

Motemp Ax A [ ¢ I i T
41 [OUT4] MOSI [IN20] « ”

27] [outs] SCLK hommmmmmmme]
12 T 1
[OoUT2] < .
4+5VENC  1===---------=o]
28 | pAx A I 45V Input E: (Optional)
i +5 YV | forencoder
2|10 ' P1  Gnd E: and LED's
13|25|Sgnd | Gnd [ 5 |
29|42 ' +24 \/ | (Optional)
: Aux HV | 6 (=
| I
! . 77 A
! Mot A E H >
[ /A
RS-232 P2 vot /a I: [ 5 " Axis A
At 2 (2 Mot B |: — »\ MOTOR
6‘.RxD - old o MtBI: ‘\,' /B
. -— ?.F‘;V‘§§ (o) / _\‘ | o
LG 5 5 33%2 _______________ . Fuse
. e85 +HV Input | 1 |« T == [ 8
. S|= 1 +
9¢ |Gnd 3H>i Iy‘ E
s T
i Gnd | 2 |= ! & -
PCPierz{lal Sub-D to
RJ-11
g:ig? | Adapter ’—_I_ DC
Male T /—7 — Power
ol [ —
nglrelal(it Circuit Gnd Earth
Copley Controls, 20 Dan Road, Canton, MA 02021, USA Tel: 781-828-8090 Fax: 781-828-6547
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DEVELOPMENT KIT CONNECTIONS: AXIS B

: .
7] | Axis BT_E__Ijr
Axis B ! EncA |13 :‘ r C :A
DAC Out 17 Ref(+) Input: :1 ‘|l : l= R
DAC Ground »| 32| Axis B : Enc /A |12 e———— !
roun > Ref(-) Input i . Il__l P B Axis B
nc i
Drive Enable > 36| [IN11] : P ENCODER
Enable ! Enc /B | 10 [ /B
PosLim ! ne/ b l\‘/_
4 | [IN4] i encx |9 B X
NegLim i v /X
34 |[IN5] | Enc/X | 8 ]
1 N/
1
Signal Ground * 18| Sgnd 1 EncS |15
1
/ / / P4 Enc /s |14
1
20] 1N6] i nc [19)
[ 5] 1IN7) i e E
[ 35] [IN8] | J10
6] [1N10] MISO | n-c 21
1
21] [IN9] : n.c 120
1
[36] [IN11] !
IN26]| 2
[22] [IN12] | [ ]I:
(7] N3y [in2s]| 3 |
37] [1N14] | [IN24]E
E [IN15] ! p—
| 8] [IN16] i svenc | Y]
38] [IN17] i AxB |6
[24] [IN18] MISO | T
1
[40] rouT1] | sgnd |21 1
% toutz] | 16|26 l
11] [OUT3] i 7711 7o
i Motemp Ax B | 7 | L
[ 41] [ouT4] MOSIE [IN19] =
[ 27] [OUTS] SCLK#======mmmmooe-- .
[12] [oUT6] SS1 [/(536%5? E - % @
4+5VENC r=-==-=------o-
Bl AxB 1 +5vInput | 3 | (Optional)
H +5 V | for encoder
2|10 ! Gnd| 4 [ and LED's
13 (25| Sgnd i Pl Gnd | 5 |
29|42 ! +24 'V | (Optional)
: Aux HV | 6 =
|TTTTTTT T s
' \ A
! Mot A | 1 L ¥ >
____________ | [ /A
! Mot /A | 2 L >/ Axis B
RS-232 ' !
oTE El-* l P3 Mot B[ 3 L B _| MOTOR
2 .2 5 ] ! o [ >
a1t 5 ™D ! (.
6(e - o | Yelow | ] ! Mot /B | 4 - /B
: JRxD a‘;‘i‘:§§ e i e
L NI EHLEIE R . Fuse
o >—m_o‘gé e 3 ! +HV Input | 1 | P iD:D—+
° 2= | o
gle Gnd 3 3 o 2 =51 | !
< . 2> Black ™ |2 | Rx® ' P1 | I‘I
! < ‘\ !
PC Serial SubD ¢ 1 RJ-].].: Gnd | 2 (= - Y -
Port ;J—-ll ' Modular !
D-Sub v Cable ]8 ' ! DC
~ apter
9Mp|os | : ] ! Power
ale —_—
Serial Ci{;t7Gnd ,
Cable Kit Earth
Copley Controls, 20 Dan Road, Canton, MA 02021, USA Tel: 781-828-8090 Fax: 781-828-6547
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DEVELOPMENT KIT CONNECTORS

The Development Kit mounts a single SP2 module and enables the user to test and operate the SP2 before it is mounted onto a PC
board in the target system.

P1: HV
Signal | Pin
+HV 1 o
HV Gnd| 2
+5VExt| 3 ] 1 e+HV
sgnd| 4 % : & GND
- M @ +5VEXT
HV Gnd 5 P1
HV Aux 6 . |>1
P2: AXIS A MOTOR L . S A
P9
Signal Pi .
= - a ]+ © MoTiA+
Motor A| 1 . o MoTih
Motor/A| 2 2____________.——;> . P2~ © MOTiB+
Motor B| 3 L | | + © MoTie-
Motor /B 4 — | |:|I1 .
P3: AXIS B MOTOR . © MOT2A-
. P3. © MOT2B+
Signal | Pin . | i
L 4,8 Motz
Motor A 1 2648 R i
Motor /A | 2 O| j3p3 3PS5
Motor B 3 sﬂ": 5I£]7 -~
Motor /B 4 » bl
Jg WP3 =a|E]] o
=) I:I:I:IEI_
ol e Cl |mm

=——=—1 FEEDBACK #
P46

19 1615
© E 816 P4

J10: AXIS B FEEDBACK

J9: AXIS A FEEDBACK ;

[
Ji0 ==l JP9 JP10 JP11
o FEEDBACK n:;%‘“:"ll!
a1 =R EIEIEIEIEE R
@] ll@@@@@@@@@@

J9(J10): FEEDBACK A(B) o Wi S5 S S S ST S W SWo ST it
ssz:reesz22EE:
PIN SIGNAL PIN SIGNAL PIN SIGNAL
26 | signal Gnd 18 |n.c. 9 Enc X * The SP2 has two independent 5V encoder power
supplies, and each is rated for 400 mA.
25 | Signal Gnd 17 | +5VENC* 8 Enc /X
24 | [IN17(16)] 16 | Signal Gnd 7 | Motemp** Axis supply Connections
53 | Enc X 15 | Encs 5 FSVENCH A Axis A+5VENC J9-6, J9-17, P4-28
22 | Enc /X 14 | Enc/s 5 Signal Gnd B Axis B +5VENC J10-6, J10-17, P4-43
21 | n.c. 13 |EncA 4 [IN21(24)]
20 |n.c 12 | Enc/A 3 [IN22(25)] ** Each axis has a motor overtemp input
19 |[n.c. 11 [EncB 2 [IN23(26)] as shown in the chart below.
10 | Enc/B 1 Frame Gnd Axis Name Input Connections
A Axis A Motemp [IN20] J9-7, P4-39
B Axis B Motemp | [IN19] J10-7, P4-9

____________________________________________________________________________________________________________________________________________________________________________________|
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J11 CAN NETWORK TERMINATOR

Pins | Function 123
NODE ID (address) 1-2 | Terminator ON
SWITCHES 2-3 | Terminator OFF
ADDRESS SWITCHES
o6 + o+ sw21 w22 @)
q.qn/‘."o n.‘,nr_:'o o
o <D= s;@;- J7 CANOPEN
o“gg\io| [e4sgide
o E,Dz Pin | Signal
JP1ii1y %1: 1 [can_H
_ _ ge2,, & ] 2 |can_L
\  Clmm sPk-090-02 % 3 | cAN GND
1 PN 4-73552R0 REV 00m 1EN 1] M 2 Pass-th
J2 e N E 5 | Pass-thru
o[22 : : - m 6 Pass-thru
o o
2[gg | ==~ 7 CAN_GND
gg = = gnsn
a8 © OENCS 8 | Pass-thru
oo e 6/ENCS =
I3 (3, e eéNCA osa@ @nsm wszsz | J8 J8: RS-232
e e @/ENCA HALLS #1 DSZZ(EEE)(-
oo © ©ENCB DS12 DSHé Pin | Signal
MEEN I g Séﬁgiza st gﬁﬁﬁm BRH 1 n.c.
ABXS
E ©  O/ENX  e\conER #1 © ; O 2 |rxD
og © ©SHALLW Pl
28 1 ©  GHALLY Bose - 3 |sgnd
oo © OHALL uvow e
EE © OGN ns15@ @DSWCONTROL e 4 Sgnd
e e 6cC0s+ : : tel 5 Txd
J5 EE ' e ecos- HALLS $2 nwl P4 3
EE e O6SN+ D519 DS21 ol 6 n.c.
oo © OSN- s DS20 o
|| 3B -
oo ENCODER #2 o o,
P2 —
6N JP7 o B O
-
BIERERREL 11631 P4: CONTROL A,B
JPS8 JP6 P12 IP2 PIN SIGNAL PIN | SIGNAL
s MXETTNNES INTNNRR: INNONYs Goncaacct | - — 2 e PN | STomAL
DSt Ds2 D3 OS4 DSS DS& DS7 14 |n.c. 29 | Sgnd 44 | n.c.
2 o
§||||||| BEEEERD | oo e T s v [ o5 a5 Tovene
10 Sﬂ‘i: SWi5 sm svm sms g E E % E E E 8 oUT6 oUTs
22gg:2gs 2888888 Q2 |RVE 27 |Vl 42 |sgnd
[OUT4]
11 | [ouT3] 26 | [ouT2] 41 | 5 1.mosr
10 |sgnd 25 | Sgnd 40 |[ouT1]
g | [IN19] Axis A 54 | [IN18] 39 |[IN20] Axis B
Motemp SLI-MISO Motemp
8 |[IN16] HS 23 | [IN15] HS 38 [[IN17]HS
7 | [IN13] HS 22 | [IN12] HS 37 | [IN14] HS
6 |[IN10] HS 21 | [IN9] HS 36 | [IN11] HS
5 |[IN7] HS 20 | [IN6] HS 35 | [IN8] HS
4 | [IN4] HS 19 | [IN3]HS 34 |[[IN5]HS
3 | [IN1]HS 18 | sgnd 33 [ [IN2] HS
2 |sgnd 17 | [REF+] Ax B 32 |[REF-]AxB
1 Frame Gnd 16 | [REF+] Ax A 31 [REF-] Ax A
______________________________________________________________________________________________________________________________________________________________|
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THERMAL MANAGEMENT

The charts on this page show the internal power dissipation for different models under differing power supply and output current con-
ditions. The values on the chart represent the continuous current that one of the two axes would provide during operation. The +HV
values are for the average DC voltage of the drive power supply.

When the total power dissipation is known the maximum ambient operating temperature can be found using different mounting and

cooling means from the chart

STEP 1: FIND THE POWER DISSIPATION FOR EACH AXIS

in Step 2.

Using the output current for the A-axis, find the power dissipation based on the HV
power supply voltage. Using the current for the B-axis, and the same HV voltage,

find the di

ssipation for that axis.

Add the A-axis and B-axis dissipation to find the total power dissipation for Step 2.

SP2-090-07 & SP2-090-10

16 W
—380V
14 W
/ | —65V
w A ——50V
// —350V
. |
S low " A —o200v
: / i
= | [
7 8W !
] //'y :
5
g / / i
& 6W /
/ 7 i '
| SP2-090-10
=" '
0-07
2W
Quiescent Power
ow
disabled 0.0A 2.5A 5.0A 75A 10.0 A

Copley Controls, 20 Dan Road, Canton, MA 02021, USA
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STEP 2: FIND MOUNTING AND COOLING MEANS REQUIRED FOR DIFFERENT AMBIENT TEMPERATURES

*_ Pq (quiescent power) = 2W
Find the total power dissipation for the SP2 50

using the charts on the opposite page. Add a5 \ \ He% Max Ambient
the powers for Axis A and Axis B. Find a \ \ \ " — %ﬂgratmg Temp
point on the X-axis of this chart for that 40

power and draw a vertical line from it. 15 \ \ \\
Draw a horizontal line from the point where
raw riz ine fr point wher 20 \ \ /y\

the vertical line crosses the cooling condi- N\ 7 g

tion lines. 25 \ \ %
Read the maximum ambient operating
temperature where the horizontal line . -,

N
meets the Y-axis. %
10 AN 5\,

0
d
§77

Maximum Ambient
Operating Temperature (C)

Total Power Dissipation (W)
Quiescent + Axis_A + Axis+B

HEATSINK OPTIONS
NO HEATSINK

o AIR FLOW Cc/W

Rth expresses the rise in temperature of

the drive per Watt of internal power loss. CONVECTION 4.3

The units of Rth are °C/W, where the °C FORCED AIR (300 LFM) 1.7

represent the rise above ambient in degrees

Celsius. The data below show thermal re-

sistances under convection, or fan-cooled HEATSINK (SP2-HK)

conditions for the no-heatsink, and SP2-HS

heatsink. MUUUUUUUUUUM AIR FLOW c/W
CONVECTION 2.6
FORCED AIR (300 LFM) 0.8

HEATSINK INSTALLATION

The heatsink is mounted using the same type of screws used to mount the drive without a heatsink but slightly longer. Phase change
material (PSM) is used in place of thermal grease. This material comes in sheet form and changes from solid to liquid form as the drive
warms up. This forms an excellent thermal path from drive heatplate to heatsink for optimum heat transfer.

-
STEPS TO INSTALL #4-40 Mounting Screws

i Phase Change Material
1. Remove the PSM (Phase Change Material)
from the clear plastic carrier.

Heatsink

2. Place the PSM on the Accelnet aluminum
heatplate taking care to center the PSM
holes over the holes in the drive body.

3. Mount the heatsink onto the PSM again
taking care to see that the holes in the
heatsink, PSM, and drive all line up.

4. Torque the #4-40 mounting screws to
3~5 Ib-in (0.34~0.57 N-m).

Transparent Carrier
(Discard)

SP2 Drive

Copley Controls, 20 Dan Road, Canton, MA 02021, USA Tel: 781-828-8090 Fax: 781-828-6547
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MASTER ORDERING GUIDE

SP2-090-07 Stepnet SP2 stepper drive, 5/7 A, 20~90 Vdc cn "
SP2-090-10 Stepnet SP2 stepper drive, 10/10 A, 20~90 Vdc Opeﬁ;ﬂ
SPK-090-02 Development Kit for SP2
ACCESSORIES
QTY | Connector | DESCRIPTION
1 P1 Connector, Euro, 6 Terminal, 5.08 mm
Connector Kit 2 P2, P3 Connector, Euro, 4 Terminal, 5.08 mm
for Development 1 pa 44 Pin Connector, High Density, D-Sub, Male, Solder Cup
Kit 44 Pin Connector Backshell
SPK-CK-02 2 26 Pin Connector, High Density, D-Sub, Female, Solder Cup
15, 310 26 Pin Connector Backshell
1 Heatsink for SP2
gSgEﬂEk Kit Heatsink Thermal Material
4 Heatsink Hardware
SER-CK J8 SP2 Development Kit Serial Cable Kit
CME 2 CME 2 Drive Configuration Software on CD-ROM
CMO CD with CMO Software
CML CD with CML Software (Note: license fee required)

CONNECTORS & ACCESSORIES FOR CANOPEN OPERATION

QTY | Connector | DESCRIPTION

1 D-Sub 9F to RJ-45 Adapter
gs}t(""lglr(k Cable Kit [ CAN bus RJ-45 terminator

1 CAN bus network cable, 10 ft (3 m)
SPK-CV 1 17 D-Sub 9F to RJ-45 Adapter
SPK-NC-10 1 CAN bus Network Cable, 10 ft (3 m)
SPK-NC-01 1 CAN bus Network Cable, 1 ft (0.3 m)
SPK-NT 1 CAN bus Network Terminator

16-01589 Document Revision History
Revision | Date Remarks
00 March 9, 2017 Initial released version

Note: Specifications subject to change without notice
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