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Conventions Used in this Guide

Text Formats

Bold Names of GUI objects or commands
BOLD + UPPERCASE ACSPL+ variables and commands
Monospace + grey background Code example

Italic Names of other documents

Blue Hyperlink

[] In commands indicates optional item(s)

| In commands indicates either/or items
Flagged Text

© @ € @ W
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Note - includes additional information or programming tips.

Caution - describes a condition that may result in damage to equipment.

Warning - describes a condition that may result in serious bodily injury or
death.

Model - highlights a specification, procedure, condition, or statement that
depends on the product model

Advanced - indicates a topic for advanced users.
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Related Documentation

Documents listed in the following table provide additional information related to this document.

Authorized users can download the latest versions of the documents from ACS Downloads.

SPiiPlus ACSPL+
Programmer's Guide

SPiiPlus Command &
Variable Reference Guide

SPiiPlus MMI Application
Studio User Guide

SPiiPlus Setup Guide

SPiiPlus Utilities User
Guide

PEG and MARK Operations
Application Notes

Using Absolute Encoders
with ACS Products
Application Note
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Provides practical instruction on how to use ACSPL+ to program
your motion controller.

Describes all of the variables and commands available in the
ACSPL+ programming language.

Explains how to use the SPiiPlus MMI Application Studio and
associated monitoring tools.

Provides guidance on how to configure and adjust the SPiiPlus
systems to work with supported types of motors and feedback
devices.

A guide for using the SPiiPlus User Mode Driver (UMD) for
setting up communication with the SPiiPlus motion controller.

Provides details on using the PEG commands in SPiiPlus
systems.

Addresses the physical connections, configuration and
operation of absolute encoders with ACS networking products.
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1. Introduction

1. Introduction

1.1 Document Scope

This document describes the hardware details for the SPiiPlusCMxa, including electrical interfacing,
device compatibility, mounting, and ventilation.

1.2 Product Overview

The SPiiPlusCMxa (shown in Figure 1-1) is a state-of-the-art line of EtherCAT network master multi-
axis machine and motion controllers with up to three digital drives. As an EtherCAT master, it
controls ACS' line of EtherCAT servo and step motor drives and I/0s modules, as well as any (ACS
certified) EtherCAT module that complies with the CAN over EtherCAT (Co€) protocol.

See ACS Qualified 3rd Party Products List for details on products qualified to work with ACS products.

Figure 1-1. SPiiPlusCMxa

The product may be powered by a single or three phase 100-240 (+10%) VAC supply or by a 120 to
375 VDC supply. A separate 24 VDC control supply keeps all low voltage signals alive during
emergency conditions.

Version 3.11.03 12
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2. Detailed Description

2. Detailed Description

2.1 SPiiPlusCMxa Package Content
The SPiiPlusCMxa package contains:
>  SPiiPlusCMxa Module
>  Control supply mating connector for J17 (1743171 (MC1,5/ 5-STF-3,81 BK) PHOENIX CONTACT)

Figure 2-1. Control supply mating connector

>  Drive supply mating connector for J18 (1930070000 (BVZ 7.62HP/04/180F SN BK)
WEIDMULLER)

Figure 2-2. Drive supply mating connector

> Mating connector for J19, Regeneration connector, P/N Weidmuller 1930060000.

Figure 2-3. Regeneration mating connector

Actual connector has 3 pins, image is for reference

2.2 Connectors

Connectors are on the front and side panels.

Version 3.11.03 13
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2. Detailed Description

Figure 2-4. Connectors on Front and Side Panels

For details about connectors see SPiiPlusCMxa Connectors

2.3 Jumpers

For details about the connectors, see SPiiPlusCMxa Jumpers.

2.4 LED Indicators

The SPiiPlusCMxa line has three sets of LED indicators as shown in Figure 2-5.

Safety LEDs

Communication LEDs

Figure 2-5. SPiiPlusCMxa LED Indicators

2.4.1 System Control LEDs

Table 2-1summarizes the meaning of the SPiiPlusCMxa line System Control LED indicators.

Version 3.11.03 14
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2. Detailed Description

Table 2-1. SPiiPlusCMxa System Control LEDs

Control Supply Green, when on - power is applied
Bicolor.
MPU On > Red - Communication Fault

> Green - Communication ok
>  Blinking - SW command

Bicolor, one per axis (X, Y and A), indicates axis’ status.

$ on >  Off — Disabled
B > Green - Enabled
> Red - Fault

2.4.2 Communication LEDs

The Communication LEDs are located on the RJ45 connectors, Table 2-2 summarizes the meaning of
the SPiiPlusCMxa line Communication LED indicators.

Table 2-2. SPiiPlusCMxa Communication LEDs

Green

Link/Activity > Off - Nolink
> 0n - Link exists, no data transferred

> Blinking — Data being transferred

Yellow.

> Off - The unitisin the INIT state

> Blinking (slow) — The unitis in the PRE-
OPERATIONAL state

Run > Single Flash - The unit is in the SAFE-

OPERATIONAL state

> 0On -Theunitisin the OPERATIONAL state

>  Flickering (fast) — The unitis in the BOOTSTRAP
state

2.4.3 Safety LEDs

Table 2-3 summarizes the meaning of the SPiiPlusCMxa line Safety LED indicators.

Version 3.11.03 15
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2. Detailed Description

Table 2-3. SPiiPlusCMxa Safety LEDs

Green
Bus Voltage > 0On - bus voltage exists
>  Off - no bus voltage
exists
Green
> 0n - Regeneration
_ circuitis ok
Regeneration >  Off - Regeneration
circuit failed
> Blinking — regeneration
is active
Green
> On - brake supply
Brake Supply exists
>  Off - no brake supply
exists

2.5 Optional Accessories

2.5.1 Mating Connector Kit
P/N: CMUDMxa-ACC1

CONNECTOR

e e PCB Connector EESTE':&); PHOENIX PC4/6- 3
STF-7,62 BLACK
AMPHENOL

iz IS Connector Amphenol 17SDA15P;2row 3

Connector i
15pin male NPB

2
J26 Supplyr Amphenol G175-2510-TI0-EU 1

PEG Connector

J10-Stepper Stepper Drives

Drives Control Control Amphenol G175-3710-110€EU 1
J8 Safety Safety . 1071AE-
Connector Connector CREmESMESTE 15MGPAAA3 !

Version 3.11.03 16




17,128 -
comi/2

J12, 14, )16
Connectors

J9 Digital and
Analog /0

Hood for 9-pin
connectors

Hood for 15-pin
connectors

Hood for 25-
pin connectors

RS232
Connector

Encoder
Connectors

I/0 Connector

HOOD HD-09-
7;9position
RoHS

HOOD
KELTRON HD-
15-10; 15positio
NPB

HOOD HD-25-
10.5; 25posit

2.5.2 STO Breakout Cable

P/N: STO-ACCI

SPiiPlusCMxa Installation Guide
2. Detailed Description

Amphenol

Amphenol

Amphenol

CHANT SINCERE
CO., LTD

Keltron

CHANT
SINCERE CO.,,
LTD

CHANT SINCERE
Co., LTD

Keltron

G175-0900-110-EU 2

G175-1500-110€EU 4

L17SD C37S/
G175-3700-110

—_

216AE09POABOO
4 3

5507-09G-107-F8

216AE-
15POAB00O4

216AE25P0ABO04
5507-25G-107-F8

Description: 2 meter cable with the STO mating connector on one end and flying leads on the other.

Version 3.11.03

Figure 2-6. STO-ACC1 Breakout Cable
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2. Detailed Description

Table 2-4. STO Cable Pinout

I N

STO1- STO input 1inverted input
2 STO1+ STO input 1non inverted input
3 NC not connected
4 STO2+ STO input 2 non inverted input
5 STO2- STO input 2 inverted input

Version 3.11.03 18
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2. Detailed Description

2.6 Ordering Options

Ordering Options Values

Built-In Drive Axes

Current Rating

500 kHz SinCos Encoder 0123
Channels
Absolute Encoder .-0 123

Channels
H“N None, T=STO & SS1

H“N - No (12-bi), Y = Yes
-4,8,A=16,B=32,C=64

D Default (2kHz for 32 axes or less, 1kHz for 64

Functional Safety

16-bit SinCos and Analog
Inputs

Max. Number of
Controller Axes

Max MPU Cycle Rate

(kHz) & MotionBoost axes ),2,4,5
D = Default

A=16

B=32

Number of ACSPL+ C=64

Buffers & Real-Time C

Function Support E Default & Real-Time C Function Support Enabled

=16 & Real-Time C Function Support Enabled
G 32 & Real-Time C Function Support Enabled
H = 64 & Real-Time C Function Support Enabled

s Boost Numb ¢ N=None, A=4, B=8, (=12, D=16...P=60, Q=64 (Use of
Aig‘s’guOOZrtel(ij ero ServoBoost on internal CMxa drives requires 16-it
PP SinCos and Analog Inputs =Y)

N None

G=G—Code

N = No

L=LearningBoost

N = No
NetworkBoost or B = NetworkBoost
Flexible Configuration F = Flexible Configuration
C = NetworkBoost & Flexible Configuration

N=No
Version 3.11.03 19

G-Code

InputShaping S=Input Shaping

N = No
P = PDMnt installed (requires Max Number of
Controller Axes = 8 or higher)

PDMnt Installed

LearningBoost
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2. Detailed Description

Example
Ordering Options Field| User Values
Selection

Number of XL Scan 0,1,2.9
scanners supported

N = No
Non-Linear Control 17

C=Non-Linear Control (not supported on internal
Reserved for Future Use “

drives of the CMxa)
Example: CMxalAOONN4DDNNNNNNONN Description: 1axis 5/10A
e el e
A | ||

N

Version 3.11.03 20
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3. Operation

3. Operation

The SPiiPlusCMxa is a line of triple/dual/single axis EtherCAT controllers. For out of box operation
follow the steps detailed below, referring to the detailed information provided in this manual and to
the referred ACS documents.

% The product's operation depends on ordered features.
r

3.1 Cabling Recommendations

For drive cables type selection follow the recommendations of motor supplier. As a general rule for
all cables used, it is recommended using shielded (meshwork of tinned copper wire with high optical
covering), high voltage withstand and very low capacitance cables. ACS specifies and tests this
product using motor cable lengths of 10m. Motor cables should be routed as far as possible from
sensitive-signal carrying cables such as encoder cables. Encoder cables should be selected according
to the manufacturer’s recommendations. The drive cables’ shield should be connected to specified
pin of the motor connector (refer to connector pin-outs in the sections that follow).

3.2 Standalone Control Module Operation

Product set up consists of the following stages:

Please read the safety instructions in Personal Safety Guidelines and closely adhere to
% them.

1. Connect the supply and control cables using pre-wired cables, according to the
recommended connectors and pin-out detailed in SPiiPlusCMxa Connectors.

2. Apply control and drive supply voltages and observe LEDs.

3. From your host computer, running SPiiPlus MMI Application Studio and SPiiPlus User
Mode Driver, Establish communication with SPiiPlusCMxa using either the Ethernet
connection via the J6 connector, or serial connection via J7 or J28. Refer to the SPiiPlus
Setup Guide for details.

4. Tosetup the product: refer to the SPiiPlus Setup Guide.

5. For operation and programming: refer to the ACSPL+ Programmer's Guide.

3.3 Motor Connection

The built-in universal drives support 2- and 3-phase permanent magnet synchronous (DC
brushless/AC servo), DC brush, voice coil, 2- and 3-phase stepper (micro-stepping open or closed
loop) and AC induction* motors. Selection of motor and parameter setting is done using the Adjuster
Wizard of the SPiiPlus MMI Application Studio (refer to SPiiPlus MMI Application Studio User Guide).

% * Consult ACS.
#

Version 3.11.03 21
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3. Operation

A 3-phase motor connection is depicted in Figure 3-1. An optional motor filter is shown in series
between the drive and the motor. A shielded cable should be used, terminated in the EGND pin
which is internally connected to the chassis (PE). If needed, the shield/GND may be connected to the
motor’s chassis to provide a seamless common ground reference.

3-phase motor

J20: Motor 0
J22: Motor 2 M MotorR n

121: Motor 1 R R I /

sv) |2 | :Motors | M

w | 3 ! | Motor T | | \

) \
PE
EGND | | greia 1}
—M),
BRK+ | S |/ Motor
BRK- | 6 p-|\ Brakes

SPiiPlus CMxa

Figure 3-1. 3-Phase Motor Connection

For DC brush motor connections do not connect phase T (refer to Figure 3-2).

Version 3.11.03 22
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3. Operation

J20: Motor 0
J22: Motor 2
J21: Motor 1

R(U)
s(v)

T(W)
EGND

BRK+
BRK-

SPiiPlus CMxa

DC brush motor

1 :‘
3w
2 |
3 PE \ ’
Shield T’
4
S P/ Motor
6 - Brakes

Figure 3-2. DC Brush Motor Connection

For 2-phase step motors connect the motor phases between S-R and between T-R as shown in

Figure 3-3.
2-Phase motor
J20: Motor 0
J22: Motor 2 rY) |1 ,'\
: 'I
J21: Motor 1 l ( % M
S(v) |3 !
\ \
Tw) | S PE
EGND| . Shield T
BRK+ | 9 P/ Motor
BRK- | 10 - Brakes
SPiiPlus CMxa

Version 3.11.03

Figure 3-3. 2-Phase Step Motor Connection
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3. Operation

3.4 Electro-Magnetic Immunity and Interference Considerations

Due consideration should be given to the following recommendations in order to minimize
electromagnetic interference to power supply and neighboring equipment, and in order to improve
electromagnetic immunity.

> ACline filter (EPCOS B84142-B25-R equivalent), for AC supply interference protection.

> Motor filters between the drive and the motor. The filters should be connected as close
as possible to the drive’s output connectors. Note that the filters require air flow
cooling.

>  For motor cables use shielded (meshwork of tinned, copper wire with high optical
covering), high voltage withstand and very low capacitance cables. ACS specifies and
tests its products using motor cable lengths of up to 10m lengths. Motor cables should
be routed as far as possible from sensitive-signal carrying cables such as encoder
cables. Encoder cables should be according to manufacturer’s recommendation. The
motor cables’ shield should be connected to motor connector pin 4.

> Lightning protection on the supply AC lines should be provided in the cabinet/machine
where the ACS product is being used. It is recommended to install power surge
lightning arrestors (varistors) between the AC terminals (L-N, L-PE, N-PE). ACS
recommends using the MNF Wurth Electronic, MNF P/N 820422711 varistor.

3.5 Regeneration

In order to absorb excess mechanical reverse energy translated into electrical energy during
deceleration, and to avoid a voltage rise beyond the drive’s overvoltage protection level, an internal
100R/100Watt resistor is provided. In order to apply this resistor, the user should short pins 1and 3in
connector J19 as depicted in Figure 3-4

Vbus+

Regeneration J19

100W
1 External jumper
(factory setup) for
2 internal
regeneration
3 resistor application
Regeneration
Control
Vbus-
SPiiPlus CMxa

Figure 3-4. Internal Regeneration Connection
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3. Operation

For demanding motion profiles an external shunt can be connected to pins 2 and 3 of J19 (as
depicted in Figure 3-5), thus bypassing the internal regeneration resistor. External shunt minimum
resistance is 13Q.

Vbus+
J19
L External shunt
2 H (regeneration)
Resistor
3 .......................
Regeneration
Control
Vbus-
SPiiPlus CMxa

Figure 3-5. External Regeneration Connection

3.6 Mechanical Motor Braking

Three 24V/1A mechanical brake opto-isolated control outputs are available, one output per axis.
These outputs are powered by dedicated external 24V logic supply. The outputs are protected
against shorts.

SPiiPlus CMxa PIN

BRK RTN

3
4
BRK+
5 > Motor
6 BRK- p-\ Brakes

Figure 3-6. Mechanical Motor Brake
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3. Operation

The mechanical brake outputs can be optionally used as General Purpose outputs from connector
(J9).
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4. Feedback

4. Feedback

4.1 Encoder Types and Assignment

The SPiiPlusCMxa line supports multiple feedback types per each axis: Incremental digital encoders
(up to a total of 4) which can be assigned to any axis. Sin-Cos analog (ordering option, 1 per axis), Hall
sensors (3 sets per axis) and absolute encoders (ordering option, up to 3 total). The type of encoder
and the number of encoders has to be specified when ordering, and cannot be modified at field
level.

Dual feedback (dual loop) topology per axis is supported. Note that in @ multi-axis network
configuration, the number of utilized network axes is identical to the number of digital encoders
used. For example, when a dual feedback scheme is implemented for 2 axes, 4 network axes are
consumed out of the total number of network axes supported and ordered for the specific
SPiiPlusCMxa.

4.2 Encoder Power Supply

The unitincludes a built-in 5V+5% 1A(total) encoder supply.

4.3 Incremental Digital AgB Encoder

Each internal drive supports one or two incremental digital AqB encoders. The number of supported
incremental encoders is by a factory setup and cannot be changed in the field.
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The interface of each of the encoder’s A, B and Index signal is depicted in Figure 4-1.
= AgB
SPiiPlusCMxa 111113115 Encoder
Data Out j> 2 CHA+ eemeeeee A+
Data In /I 120R
S 3 CHA- <« A+
e
4 | fupy €
Clock Out E] CHB+ < B+
120R
5 [ cHB- (.. B+
Encoder
SV —> 1,13 Supplyr ........... > SV
6 GND
=~
DGND

Figure 4-1. Incremental Digital AqB Encoder Connections

The interface is a protected RS-422 differential line with 120Q termination.

> Maximum rate: 12.5MHz which equals 40 million quadrature counts/sec

>  Fault detection: 'Encoder error' (due to noise), and 'Encoder not connected' are
detected.

> The encoders power supply is referenced to a digital ground.

> A, B, land Clk/Dir modes of operation are supported.

4.4 Sin-Cos Encoders

Optionally, the product supports one Sin-Cos encoder per axis. This number of supported Sin-Cos
encoders is set at the factory according to ordered license. The interface for the Sine, Cosine and
Index signals (Figure 4-2) is differential, 1Vptp £10%. The maximal input frequency is 50 million

encoder counts per second.
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— Absolute
SPiiPlusCMxa J11113115 Encoder

Data Out il> 2 [l 1] W A—— » |CLK+
120R

Data [

o - s:/1 3 | CHA- - » |CLK+

Clock Out ||:> D 4 | cHB+ € Data+
120R

5 CHB-

eeeeeeeees Data_'_
Encoder
SV > 113 Supply » 5V
6 GND

N
DGND

Figure 4-2. Sin-Cos Encoder Connections

Sin and Cos inputs are sampled in 20kHz at 12-bit or 16-bit resolution, according to the configuration
ordered. A multiplication factor of 4 up to 4,096 for 12-bit resolution or 65536 for 16-bit resolution is
supported. A software based Offset, Gain and Phase compensations can be set using the SPiiPlus
MMI Application Studio Sin Cos Encoder Compensation tool which optimizes and sets the
compensation values, stores the optimized values and displays the results graphically. ‘Encoder
error’ and ‘Encoder Not Connected’ are reported as faults.

Alicense is an ACS permit to use or activate certain features within the product. A license is ordered
as part of the product's purchasing configuration (prior to delivery), or after the product has been
delivered and a need exists to expand the product's capabilities. When ordered as part of the
product, the customer does not need to perform anything in order to activate the ordered features.
When ordered after the product has been delivered, the customer has to download and activate the
ACS-sent (by email) string to the controller, using the MMI.

4.5 Absolute Encoder Support

The SPiiPlusCMxa supports the following absolute encoders: Endat 2.2, SmartABS, BiSS and
Panasonic.

The user should check with ACS regarding the particular required encoder type since
% many different versions exist per encoder standard.

Version 3.11.03 29




SPiiPlusCMxa Installation Guide
4. Feedback

The absolute encoders’ electrical interfaces and connector pins are shared with AgB digital
encoder’s functional pins: AgB encoder A+ interface is used for bidirectional DATA transfer, and AgB
encoder Bz interface is used for clock transmission to applicable encoders. Refer to J11, J13 & J15 -
HALL & Encoder Connectors for pin numbers.

Cable lengths: absolute encoders have been tested with cables length of up to 30 m with encoder
supplier's provided cables. For encoder connection use a shielded twisted pair cable such as BELDEN
9506, or its equivalent.

The physical interface is automatically reconfigured following the encoder type selection. The
encoder type must be pre-ordered as defined in the SPiiPlusCMxa part number.

An attempt to select an encoder type that does not match the actual ordered encoder results in an
error.

Figure 4-3 depicts the physical connection of the SPiiPlusCMxa line and absolute encoders using a
clock. This connection is appropriate for ENDAT2.2 and BiSS-C encoders.

111, 113, 115
2 CHa+| Data)
RS-422 ::; 1208 - v
(RX) ) 3 |e CHA- (Data) )
RS-422
(TX)
a CHB+ [Clock) -
RE5-422 -
(TH) c CHB- [Clock) >
B0 O |_ 1 v
13 5V
I_ 6 RTH
RTH
J__ 11
DGHD =

Figure 4-3. Absolute Encoder Connection With Clock

Figure 4-3 depicts the physical connection of the SPiiPlusCMxa line and absolute encoders without a
clock. This connection is appropriate for Panasonic and SmartABS encoders.
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111, 113, 115
2 CHA+[DATA)
R5-422 % J ¢ ’
(RX) 1208 3 | CHA-(DATA) >
R5-422
(TX)

50 Cr

- I el
22 ]e|e

L
3

=
DGND =

Figure 4-4. Absolute Encoders Without Clock

4.6 Pulse Direction Interface

The PD optional module consists of 4 Pulse Direction interfaces, each consisting of a Pulse output,
Direction output, Enable output, and Fault input signals. The PD module occupies 4 network axes,
numbered 5,6,7 and 8. Refer to the schematics below for Pulse and Direction interfaces, Enable
signalinterface, and 'source' and 'sink’ configurations for the Fault signal.

SPiiPlus CMxa
J10
w 1 Pulse+
RS-422 15\/1\; 2 Pulse-
fv:‘l\l; 5 Dir+
RS-422 = o
AN u —" >

Figure 4-5. Pulse and Direction electrical schematic
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10
vsuplo |
18 ==
: 10 Enable+ -
I 3
e 3" party drive
Ei
DGND ~ ; 5 Enable- A
:
g
)
" V_RTN_IO + 5
]

Figure 4-6. Drive Enable of P/D module (axis 5)
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3 party Drive

SPiiPlus CMhr/br
5V \ 24v

1l

z{_
ﬁ " FLT+ —H IZ Fault

FLT-

% /S
N
—K—

33

DSP <—

J10

Fault input(Source type)

SPiiPlus CMhr/br

3rd party Drive

5V \ 24V
FLT+ |
14

FLT-
33

DSP <€—
110 H 5{ Fault

il

A W
G
—K—

Fault input(Sink type)

Figure 4-7. Fault signal electrical schematic, 'source’ and 'sink' connectivity scheme.

% Faultinput voltage is detected automatically.
K

4.7 Position Event Generation (PEG)

The SPiiPlusCMxa supports advanced Position Event Generator (referred to also as Position Output
Compare) output signals for synchronous random and incremental timing generation. The two PEG
Pulses and eight PEG STATE signals can be associated with any of the incremental encoders, and can
be programmed for polarity and shape. The product supports 3 PEG generators, each of which can
be associated with the available encoders.

The Incremental PEG mode provides the ability to generate a series of evenly spaced fixed width
pulses, starting and ending at predefined start and end points.
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The Random PEG mode provides the ability to control a PEG Pulse and a four-bit STATE vector at pre-
defined positions, out of 3 1024 member user-defined array per each PEG-generator. Moreover,
since the PEG signals from each engine can be 'OR'ed so that they all result in a signal coming out of
a single interface, a maximal array of 3x1024 position points per selected axis (3072 points) is
supported.

% PEG does not work with absolute encoders.
| #

For more details, see the PEG and MARK Operations Application Notes.
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5. Power Supplies

The SPiiPlusCMxa is fed by two supply sources. The motors are fed either by a 100-240(+10%) VAC
supply or by a 120 to 375 VDC supply. A 24VDC supplies power to the logic and control circuitry.
Additionally, external voltage is provided for mechanical brake, digital outputs and for safety signals.

5.1 Control Supply

24Vdc (£10%), drawing maximally 2A.

5.2 Mechanical Brake

User supplied nominal 24Vdc (5-30Vdc), up to 3A.

5.3 Digital Input/ Output Supply

User provided 5Vdc (+10%) or 24Vdc (+20%), up to 0.8A. Detected automatically. Connected
between the V_SUP_IO and V_RET_IO pins.

5.4 Safety Inputs Supply

User provided 5Vdc (£10%) or 24Vdc (+20%) up to 0.2A, detected automatically. Connected between
the V_SUP_SFTY and V_RET_SFTY pins.

5.5 Drive Power Supply

The product is fed by a single phase or a 3 phase AC supply:
> Single phase supply:

> SPiiPlus CM versions A and B: 100-240(x10%) VAC, 18A RMS-up to 4200W continuous,
7200W peak (for 1second).

> SPiiPlus version C: (15/30Amp) (continuous/peak) current: 100-240(x10%) VAC, phase-
to-phase

> Three phase supply: 100-240(x10%) VAC, phase-to-phase. Current per phase of up to 18A
RMS for a total of 7300W continuous power, and 14,600W peak power (1second for all

phases).

> Regeneration: SPiiPlusCMxa provides an internal regeneration shunt resistor rated at
100Q/100W (continuous). If required, an external shunt resistor (rated >13Q) should be
deployed.

5.6 Integrated Digital Drives

Quantity: One, two or three.

Type: PWM, digital current control with space vector modulation
PWM Frequency: 20 kHz.

Current Loop Sampling rate: 20 kHz.

Control Algorithm: Pl

Drive short circuit capability: 5kA
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Phase Currents (sine wave amplitude):

> SPiiPlusCMxa -1/2/3-A: 5A continuous; 10A peak (1 second). Maximum power per axis for
240VAC three phase drive supply is 1390W continuous, 2760W peak.

> SPiiPlusCMxa -1/2/3-B: 10A continuous; 20A peak (1second). Maximum power per axis
240VAC three phase drive supply is 2760W continuous, 5420W peak.

> SPiiPlusCMxa -1/2/3-C: 15A continuous; 30A peak (1 second). Maximum power per axis
240VAC three phase drive supply is 4100W continuous, 7900W peak.

Total Output Power, versions A, B, and C:

For single phase supply, 240VAC:

Continuous power of 2880W for types A, B and 3900W for C.
Peak power (1second) of 6360W for A,B and 7220W for C.
For three phase supply, 240VAC:

Continuous power of 4100W for type A, 5000W for B, 6700W for C.
Peak power (1second) of 8000W for A, 10700W for B, 16000W for C.
> Input Voltage: 5Vdc (+10%) or 24Vdc (+20%), automatic detection.

> Propagation Delay: <Imsec.
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6. Digital Inputs and Outputs

6.1 Digital Outputs

SPiiPlusCMxa line provides 8 single ended, opto-isolated, 5V(£10%) or 24V +20%, with 0.1A per
output, up to a total of 0.8A for 8 outputs. |0 supply is externally user-provided, common to all
signals. 'Source' and 'sink' type of digital output connection are shown. Figure 6-1and Figure 6-2. The
selection between the configurations is a function of a side-panel user-accessible jumper J7. Refer
to Table 8-1for the jumper's location and picture.

CMxa/UDMxa
OSE V_SUP_IOD +
W }Z;,: - 5/24VDC
] = Supply
V_RTN_IO %
L4 20
Figure 6-1. Digital Qutput Connection (source)
IPS
CMxa/UDMxa 3
19
DSP V_SUP_IO .
W };} €1t 5/24VDC
iy = Supply
V_RTN_IO
— 20

Figure 6-2. Digital Output Connection (sink)

Over current protection (per pin) is activated above 120mA, causing the output to enter a protected
mode, without any message given to the user. The output self-recovers upon identifying a return to
specified performance values.
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6.2 Digital Inputs

SPiiPlusCMxa line provides 8 single ended, opto-isolated, 5Vdc (+10%) or 24Vdc (£20%), sink or
source current driving inputs are available, as function of a side-panel user-accessible jumper J7.
Refer to Table 8-1for location and picture. The digital input connection is shown in Figure 6-3 and

Figure 6-4.
SPiiPlus CMxa
19
to 5P % 2 IND N
I:l 5
V_SUP_IO .

1 Sy [/ 24V DC

0 V_RTN_IO - Supply
Jumper IP7

Figure 6-3. Source Digital Inputs

SPiiPlus CMxa
% 19
to SP o 2 INO AN
Wt DGND ©
V_SUP_IO +
1 5V / 24V DC
2 L_V-RTN_IO =1 supply
DGND =

. | Jumperp7

2

Figure 6-4. Sink Digital Inputs
IN4-IN6 are shared with limits for PD axes 6 and 7.

6.3 Hall Sensors

One Hall sensor per drive (set of 3 single-ended, current driving lines) is available. The lines are opto-
isolated with current sensitivity of 7mA. The connection for a HALL sensor is shown in Incremental
Digital AgqB Encoder Connections .

6.4 Registration MARK Inputs

There are four inputs that can be configured as MARK. If these inputs are not used for MARK, they
can be used as General Purpose inputs.
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120R D

]9
12 X_MARK+
31 X_MARK-

Figure 6-5. Differential Connection for MARK1 Input

The MARK input voltage is 5Vdc £10% and its signal propagation rate is < 0.1usec. The MARK signals
are designed with ESD protection.
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7. Analog Inputs and Outputs

7.1 General Purpose Analog Inputs

SPiiPlusCMxa line provides six differential £10V +5% inputs with 12-bit or 16-bit accuracy, with
hardware low-pass filter set to 250 kHz and maximal sampling rate of 20kHz. The General Purpose
Analog Input connections are shown below.

SPiiPlus CMxa 12
AINO+
DSP S M/
13 AINO-
AGND
AIN1+
DSP 6 ——
1 AIN1-
AGND
9
AGNDé
Conn.
d? Shell
Shield

Figure 7-1. General Purpose Analog Inputs

The user should ensure that the analog input's signal range does not exceed the
% specified range of £10 V. Higher signals may cause abnormal behavior of the drive and
L~

affect its performance.

7.2 General Purpose Analog Outputs

SPiiPlusCMxa line provides two General Purpose Analog Outputs. The outputs are characterized by
10-bit resolution, differential £10V £5%, 50mV maximal offset, with 50mVp_p maximal ripple, and
linearity better than 1%. Minimal 10KQ load required.
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SPiiPlus CMxa "
DSP l \ 37 AOUTO
DGND i?
\ AOUT1
DSP—> > 19
DGND =
18
DGND J:‘_
Conn.
Shell
Shield

Figure 7-2. Analog output schematic diagram
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8. Other Inputs
8.1 Right and Left Limit Inputs

Right Limit and Left Limit inputs per axis are available. The limit connections are shown in Figure 8-1

and Figure 8-2.

SPiiPlusCMxa Installation Guide

8. Other Inputs

2

SPiiPlus CMxa
18
to SP X_RL
ﬂ |
V_SUP_SFTY +
15
V_RTN_SFTY -
14 = =
. | Jumper P8

Figure 8-1. Right Limit (Source) schematic diagram
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SPiiPlus CMxa
J8
to SP 1 X_RL A
) L
5 DGND ~
V_SUP_SFTY +
B V_RTN SFTY 5V/ 24V DC
= = - S |
14 T upply
DGND ~
. | JumperJpP8
1

Figure 8-2. Right Limit (Sink) schematic diagram

When voltage is supplied to V_SUP_SFTY and V_RTN_SFTY the device automatically
% determines the voltage that the user must supply to the limit inputs.

An external user-accessible side-panel jumper (J8) enables configuration for sink or source for right
limit and left limit inputs and for the emergency stop. For location of J8, see Figure 8-1

8.2 Emergency Stop

The Emergency Stop input is a single, opto-isolated signal, fed from a 5V or 24V supply and activated

at above 14mA.

SPiiPlus CMxa

to SP

|

13

15

14

3
2

ES N
V_SUP_SFTY +
5V /24v DC
V_RTN_SFTY - Supply
Jumperpg

Figure 8-3. Emergency Stop Source Input
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SPiiPlus CMxa
)8
ES
to SP 13 N\
%f DGND ~
V_SUP_SFTY +
15 5V / 24V DC
1a |_V_RTN_SFTY — Supply
DGND =

s | Jumperps
2

Figure 8-4. Emergency Stop (Sink) schematic diagram

When voltage is supplied to V_SUP_SFTY and V_RTN_SFTY the device automatically
determines the voltage that the user must supply to the limit inputs.

8.3 STO Input Connections

Two STO inputs are available. Figure 8-5 illustrates connection of the STO inputs.

CMxa/UDMxa
Safety device Drive su pp|y
STO
24vde \\ STO1- 1 circuits
Power supply 177 \:\ STO1+ 2
} { = ] | 3 v Motor bridge x 3
\f\ STO2+ 4 PWM
™~ 5 PWM L
ST02- Control

Figure 8-5. STO Inputs

8.4 Motor Over Temperature Fault

The SPiiPlusCMxa line provides one input signal per axis for connecting Motor Over Temperature
fault sensors. The signal is single-ended, opto-isolated and referenced to a common ground for all

faults as shown in Figure 8-6.
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5U ’ PIN = DGND
Motor
tem pratu re
1o SPii x
y’ | e | Sensor
| Sin- Cos
Encoder
Connector
(J16)

Figure 8-6. Motor Over Temperature Connection
Indication is ON when the motor PTCis > 10kQ, and is OFF when motor PTC impedance is < 1kQ.

8.5 SPiiPlusCMxa Jumpers

The SPiiPlusCMxa devices have three jumpers: JP5, JP7, and JP8, the locations of which are shown in
Figure 8-7.

Figure 8-7. Jumper Locations

The function of each jumper is given in Table 8-1.
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Table 8-1. SPiiPlusCM Jumpers

Digital outputs
s SINK/SOURCE SINK; 1-2 Source, 2-3

Digital inputs
JP7 SINK, 1-2 Source, 2-3
SINK/SOURCE

Safety inputs
JP8 SINK, 1-2 Source, 2-3
SINK/SOURCE

8.6 Jumper Configuration for Sink and Source

The factory default configuration of jumpers JP5, JP7, and JP8 is Sink (pins 1and 2 are connected).
The SPiiPlusCMxa provides configuration of digital inputs, digital outputs, and safety inputs.

Qutput (JPS)

-

|_ Input (JP7)

Figure 8-8. Sink or Source Jumper Configuration
> To set Sink configuration, install a jumper between pins 1and 2.

> To set Source configuration, install a jumper between pins 2 and 3.

8.7 SPiiPlusCMxa DIP Switches

The SPiiPlusCMxa has 6 DIP switches, shown in Figure 8-9, that are used for setting the EtherCAT ID
of the unit.

Figure 8-9. SPiiPlusCMxa line DIP Switches
The number is set by positioning the switches in either the OFF or ON position, where:
OFF - "0"
ON _ II-III
DIP switch 1is the least significant digit.

For example, if the switches are set as follows:
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Switch1- OFF
Switch 2 - ON
Switch 3 - OFF
Switch 4 - ON
Switch 5 - OFF
Switch 6 - ON

The node numberis: 101010 (or 42 in decimal).
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9. Fault Indications

The table below summarizes all faults detected by the product and the resulting indications to the
user.

All faults can be read as ACSPL+ variables within a user's application code.

The table lists warning messages displayed at the MMI for some of the messages, as well as the
action taken by the controller upon critical fault detection.

Table 9-1. Table 6: Faults and Warning Messages

MMI warning
message and

Panel Indicators

Fault conditions )

action taken

Warning
message: Power

None supply too high.

All internal drives
are disabled.

DC bus voltage >

Bus overvoltage 420Vdc

Warning
message: Power

None supply too low.

All internal drives
are disabled.

DC bus voltage <

Bus under voltage 75vdc

Warning

Phase-Loss (for
Three-Phase AC
Input Supply Only)

Power loss (1
phase)

Drive over-temp

Version 3.11.03

One AC phase
missing

AC power is missing

Temperature on
heat sink >95+5°C

None

Bus Voltage(VP)

OFF when AC power
is lost

None

48

message: Power
Down.

All internal drives
are disabled.

Warning
message: Phase-
Loss

Allinternal drives
are disabled.

Warning
message:
Temperature too
high.

All internal drives
are disabled.



Short circuit

Between Phases or

Phase to Ground

Drive Over current.

Motor over-temp

Encoder faults

Drive not Ready

Version 3.11.03

Fault conditions

Currentin one of
the integrated
digital drive output
phases exceed the
maximum value

Current in one of
the integrated

digital drive outputs

exceeds the over
current protection
level

Over temperature
protection is On:
Impedance
between pin to
ground is above
10KQ.

Over temperature
protection is Off:
Impedance
between pin to
ground is below
KQ

Disconnections or
incorrect order in
one or more
encoder channels.

Triggered when
drive enable
command is sent

within five seconds

of drive power on

49

Panel Indicators
(LED)

None

None

None

None

None
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MMI warning
message and
action taken

All internal drives
are disabled.



Power Supply Not
Ready

Communication lost

Version 3.11.03

Fault conditions
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Panel Indicators
(LED)

None

Red LED: Lost
communication.

9. Fault Indications

MMI warning
message and
action taken

User is notified by
MM if attempting
to operate drive
enable during
first 4.5 - 5.5 sec
(‘'soft start’)



SPiiPlusCMxa Installation Guide
10. Grounding and Shielding

10. Grounding and Shielding

Figure 10-1depicts the recommended scheme for shielding, cable connections and type of grounding.

Thwes phase
200 53230 W50/E0Hz) J13
Lime 1 —f — 1008
Line2 ] - '
Lmed — MNaoise filter 2 Regeneration
: : rr ESien-1 4 Device
FE - | [ 1 Fiagen erzbon 'f"[] (active )
- switch
2=
Singlephase
200 53230 W50/80H=) .
e ] Power Driver

Mo i 24V DC power

=
i

o) Protecive S b

Motion controller

—

—
—
+ % PE  Protectve Exn
& Dot GND
Computer AnabgEND

—X[0)}— —A2— ——¥[1)}—

N il L 1 ¥ ¥
zmcm ’%nmm | (e _s2ery [M] [ 912 snee | ] [ foe snca ] ] l 016 snces ) ]
Iy - m {28 Digais an soaviof u {01t aga s} I_[ {013 aqa san ) ]_[ 215 _nam wan |

Shicid

% |
=) ) &)

V- — —e

B ) R e B R

Figure 10-1. Grounding and Shielding
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11. Personal Safety Guidelines

Make sure that the following guidelines and procedures are addressed and observed prior to
powering and while handling any of the network elements. Observing these procedures is crucial in
order to achieve safe and optimal operation of ACS networking provisions.

Installation and maintenance must be performed by qualified personnel only. Such a person must
be trained and certified to install and maintain high power electrical and electro-mechanical
equipment, servo systems, power conversion equipment and distributed networks. Prior to
powering up the system, ensure that all network components are properly installed mechanically,
properly grounded and that all attached power and signal cables are in good operating conditions.
Maintenance should be performed only after the relevant network element has been powered
down, and all associated and surrounding moving parts have settled in their safe mode of
operation. Certain drives require longer times in order to fully discharge.

( )

In order to ensure that the internally stored energy has been fully discharged to a safe
level that will not harm personnel exposed to the energy, allow a minimum of 5
% minutes after powering down the until handling or touching the unit. Special care
# should be provided while applying, removing or touching connector J10 that contains
(VBUS+ and VBUS-) bus voltage carrying wires.

_ J

Follow the hardware guide of each element and observe the residual discharge time specified.
Avoid contact with electrostatic-sensitive components and take the required precautions.

All power terminals remain live for at least 5 minutes after the mains have been
% disconnected.

The SPiiPlusCMxa is powered up as long as an ACS inlet is connected to it. Therefore it is the
responsibility of the user to provide an in-series switch or circuit breaker that disconnects all power-
carrying signals which is readily and rapidly accessible to the operator. The disconnecting device
must meet the requirements of IEC60947-1 or IEC60947-3 and the current rating must be not more
than 20A. The disconnecting device must be in close proximity to the equipment and within easy
reach of the operator and be clearly marked as the disconnecting device for the SPiiPlusCMxa. A
power cord with conductor area of not less than 0.75mm, with a voltage rating of not less than
300V, rated to 105°C or more, and complying with IEC60227 or IEC60245 must be used for the AC
drive supply input. Only the Green —Yellow wire of the cable is to be used for connection to the
protective conductor terminal.
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12. Dimensions and Installation

The dimensions of the SPiiPlusCMxa products are shown in the following figures.

~
! v |
. Bus Voltage z

S.t eses B
ZSEREE BEE  -oaw 1L2EE =—
[oFEERRI o] M
P EEEEEE R ggl; ey
X(0) Motor Output (120) Regeneration (J19)  Drive supply (18) mwm(nn

70
120

Sm-CmEm: A(Z)Sm-cusEm; Y(l)SinC(:Erur;@D

T E@M@i\ ﬂi@@@i F@@@%\@@d |

W ‘=’ .WH. on ﬁwﬁ /O & Analog Outputs (J9) X(G) En: +Hd A(Z) En:-i-HIII Q \‘(1) Em.-v-HdI

Vi

346.8

17.3

364

Figure 12-1. SPiiPlusCMxa Front

253
249

T RP P

oo & -

(J29) COM-2(J28) PEG & Analog inputs (J26)

Figure 12-2. SPiiPlusCMxa Side
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13. SPiiPlusCMxa Specifications

This section presents the specifications for the SPiiPlusCMxa product line.

13.1 Control Supply Input Power

I T T

Signal 24V N
Designation 24V RTN When it is
- needed to
Quantity 1 ensure that the
motors are not
Type DC power supply for all internal circuits powered, the
Drive power
Nominal voltage: 24Vdc supply should
Input Voltage > Minimum voltage: 21.6Vdc ?E recmotveld.
> Maximum voltage: 26.4Vdc € Lontro
supply,
Input Current 2A @ 21.6V however,
should stay
> Input Reverse polarity connected.

POl > Qutput Short current

13.2 Brake Supply Input

I R T

24V_BRK
Signal Designation
BRK_RTN
Quantity 1
Type DC power supply for mechanical brake
Input Voltage 5-30Vdc
Input Current 3A
Protection Short and over current.
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13.3 Drive Power Supply

I TN T
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Signal Designation

Quantity

Type

Input Voltage Range, [Vrms]

Frequency

Input Current (Continuous/Peak),
[Arms for ACinput, ADC for DCinput]

Version 3.11.03

L1, L2(N), L3 PE
:

Single or three phases,
rectifier, motor drive
supply with regeneration
circuit.

AC power supply:

100-240 (+/-10%) VAC,
single or three phase

DC power supply:
120-375 VDC

Nominal frequency: 50-
60Hz

For single phase input
240VAC

1. Drive “A":18 / 37
2.Drive “B":18 /37

3. Drive “C": 24/ 42

For three phase input
240VAC and 340Vdc:

1. Drive “"A": 15/ 27
2.Drive "B":18 / 37
3. Drive “C": 24/ 54
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I TN LT

For single phase input
240Vac:

1. Drive "A": 4325 / 8910
2. Drive “B": 4325 / 8910
3. Drive “C": 5810 / 10084

Input Power (Continuous/Peak), [W] )
For three phase input

240Vac:

4. Drive "A": 6161/ 11331

5. Drive “B": 7483 / 15172
6. Drive “C": 10026/ 22536

Phase in series fuse 20A

Maximum value for 240Vac
input at no load

For single phase

input 240Vac:

1. Drive "A": 315 /
284

2. Drive “B": 315/

284

3. Drive “C": 307/

275 Minimum values for all axes
For three phase  Operating simultaneously
input 240Vac:

1. Drive "A": 328 /
320

2. Drive "B": 326 /
314

3. Drive “C": 320 /
294

336VDC

DC bus voltage (power supply
output) at continuous/peak input
current, (V)

DC bus voltage (power
Output Voltage [V] supply output),
Max = (Vacin) x 1.41x 97%

maximum
375V
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I TN LT

Bus voltage drop at

continuous/peak input current, (V)

Inrush Current

Protection

Version 3.11.03

For single phase input
240Vac:

1. Drive “A": 23 / 57
2.Drive "B": 23/ 57
3. Drive “C": 32/ 67

For three phase input
240Vac:

1. Drive "A": 9 /18
2.Drive “B": 11/ 24
3. Drive “C": 18 / 47

Maximum inrush current
value is 3.75A rms
measured for the first
20ms after power supply
input voltage is applied.

> Power down: AC
input supply is
disconnected or
one ACinput fuse
is blown

> Under voltage:
80V+5% (76 —
84V)

> Power Supply Not
Ready (Soft Start
resistor
protection):
generates fault
during the Soft
Start period 4.5 -
5.5 Sec

> Overvoltage:
440+5% (422 -
467V)

> Phase lost: one of
the ACinput
supply phases is
disconnected or
fuse is blown.
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13.4 Power Bridge (Per Axis)

I T T
SR

One set per

Signal Designation ) axic

ST
Quantity 3
Type PWM three phase power bridge

DC motor
Motor configuration 2- or 3-phase motor
2-phase step motor
5/10A Continuous/Peak sine amplitude
(Model A)

10/20A Continuous /Peak sine amplitude
(Model B)

The peak
currentis for 1
second

Output Current [A]

15/30A Continuous /Peak sine amplitude
(Model C)

Maximum value for 240Vac input at no

229 load

For single phase input
240VAC
1. Drive “A": 214 / 193

Output voltage, phase-to- 2.Drive "B": 214 /193

phase (Vrms) 3. Drive “C": 208 /187  Minimum values for all axes operating

For three phase input ~ Simultaneously
240VAC

1. Drive “A": 223/ 218
2. Drive "B": 222 / 214
3. Drive “C": 218 / 200

Version 3.11.03 59




SPiiPlusCMxa Installation Guide
13. SPiiPlusCMxa Specifications

I T T

For single phase input 240Vac:
1. Drive “A": 1360 / 2639
2. Drive "B": 2639 / 4952

Output power per axis, 3. Drive “C": 3836 / 6937
continuous/Peak (W) For three phase input 240Vac:
1. Drive "A":1390 / 2757
2. Drive "B": 2757 / 5423
3. Drive “C": 4081/ 7917

For single phase input 240Vac:

1. Drive "A": 2885 / 6357

2. Drive "B": 2885 / 6357
Total output power for all
axes Operating 3. Drive “C": 3905[2] /7218
simultaneously, For three phase input 240Vac:
continues/Peak (W) e

1. Drive "A": 4102 / 7999

2. Drive “B": 4982[1] / 10727

3. Drive “C": 6678[2] / 15999

1. Drive “A": 33 For 240Vac
Heat dissipation per axis, > Drive "B" 67 supply
W) maximum
3. Drive “C": 102 values

Short current (phase-to-phase or phase
to ground):
>  For 5/10A axis: 25A +5%

>  For10/20A axis: 50A 5%
>  For15/30A axis: 60A 5%

Over current:

Protection 1. Noinherent motor O/L
protection provided as per CEC
Part1and NEC

2. Trip current value activates the
over current protection within
60 sec:

>  For 5/10A axis: 5.4A +5% sine
amplitude (3.8Arms)
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I T T

For 10/20A axis: 10.7A £5% sine
amplitude (7.6Arms)

> For15/30A axis: 16.1A +5% sine
amplitude (11.4Arms)

3. 200% of the nominal current
value activates the over current
protection within 1sec:

>  For 5/10A axis: 10A £5% sine
amplitude (7.1Arms)

>  For10/20A axis: 20A +5% sine
amplitude (14.1Arms)

>  For15/30A axis: 30A +5% sine
amplitude (21.2Arms)

4. 300% of the nominal current
value activates the overcurrent
protection within 5 msec (solid
state protection):

> Drive hardware protection
within 5msec For 5/10A axis: 15A
+5%

> Drive hardware protection
within 5msec for 10/20A axis:
30A £5%

> Drive hardware protection
within 5msec for 15/30A axis:
45A 15

Over temperature: >95°C +5% on heat
sink

13.5 AgB Digital Encoder

. T

A # CHA+
sianal B:# CHB#
Designation
l: # CHI+
One set for axes
Quantity 4

0(X), 1(Y), 2(A) and 3(B)
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. T

Type

Maximum Input
Frequency

Input
Termination

Encoder Supply

Protection

Differential, RS422

compatible
12.5MHz A & B input frequency appropriate to
12.5 MHz -
50 million quadrature counts per second.
120 Q On each signal pair
5 1V-5.35V 1A 1A total current available for all (up to four)

encoders

Encoder not
connected, Phase A detection only
encoder error

13.6 SIN-COS Analog Encoder (Optional)

I T

Signal Designation

Quantity

Type

Maximum Input
Frequency

Input Termination

Resolution

Version 3.11.03

#_ SIN+
#_COS+
# SC |+

3 For axes: 0(X),1(Y) and 2(A)

Analog Differential input,

Encoder voltage range 1

Vptp £10%
Input Voltage range: 1.25
Vptp
< 250 KHz
120 Q
> 12 bit
> orl6bit

(optional)
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I R

12 bit resolution: X4 to
X4,096

Multiplication
16 bit resolution: up to

X65536

Offset(HW for UDMHP
only):

. Gain(SW) Gain and phase:
Compensations ) )
Phase(SW) SW implementation
Range: £0.320V
Resolution: 8-bit

Encoder Supply 51V -535V1A 1A total current available for all (up to
Range three) encoders

. E . .
Protection ncoder errorand not SW implementation

connected

13.7 Absolute Encoder (Optional)

I T

Signal #_CHA
Designation # CHB
Quantity 3 For axes: 0(X),1(Y) and 2(A)

EnDat2.2, Smart-Abs,

Type Panasonic, BiSS-C (from
V2.30)

Interface RS485/RS422
Input

. 120 Q
Termination
Encoder Supol 1A total current available for all [up to four
o PPy 51V-535V1A including digital incremental 3(B)]

encoders
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13.8 STO Inputs

.

STO1+
Designation STO2+
2 inputs.
Quantity Switch off all axes simultaneously. One shuts off the upper part of the

motor bridge and one the lower part of.
Interface 24V isolated, two terminal for each input

Input current

. . <70mA.
(perinput pin)

Behavioral No current=drive off.

13.9 HALL Inputs

I T

S_HA

Signal

Designation >_HB
$_HC

i f h
Quantity 3 Oqe set for eac
axis.

Type Opto-isolated, Source input type, (open S
cathode)

Input Current <7 mA current

13.10 Mechanical Brake High Power

I R L

Signal

. . # BRK+
Designation -B

One per axis, on driver board

antit 3
Qu Y connectors
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I R

5-30 V, opto-isolated,
source

Type

Output Current 1A per output
Reference Supply Brake supply

Protection Short circuit

13.711 Mechanical Brake Logic Signal

I T I

Signal Designation # MBRK+
Quantity 3 One per axis
. . Operates from V_SUP_I0 and V_RET_IO
Type opto-isolated, sink
(5V £10% or 24 V £20%,)
Output Current 50 mA per output
Protection Short circuit

13.12 Limit Inputs

. R

Signal #_RL
Designation # LL

P/D axes 6 and 7 without dedicated
Quantity 2 per axis limits inputs.
GP 10 4-7 can be used if needed

. . Operates from V_SUP_SFTY and V_
Single-ended, opto-isolated, RET SETY

T .
Ype sink/source

(5 Vdc £10% or 24 Vdc +20%,)

Input Current 4-14 mA
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13.13 E-Stop Inputs

. T

SDE:iZlnation £
Quantity 1
) Operates from V_SUP_SFTY and V_RET_
(5Vdc £10% or 24 Vdc +20%,)
Input Current 4-14 mA

13.14 Digital Inputs

I T

Signal IN4-IN6 shared with limits for PD
. . INO...IN7

Designation axes 6and7

Quantity 8

Operates from V_SUP_IO and V_
Single-ended, opto-isolated, RET 10

T .
ype sink/source

(5V £10% or 24 V +20%,)

Input Current 4--14 mA

13.15 Digital Outputs

I R

Signal

. . OUTO0...0UT?7
Designation
Quantity 8
. . Operates from V_SUP_IO and

e S'lngle—ended, opto-isolated, V_RET IO

sink/source

(5V £10% or 24 V +20%,)

T e 100 mA per output for total of 800 mA

for all outputs
Protection Short circuit
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13.16 MARK Inputs

I T

# MARKI+

S|gn.al . # MARK2+ Flex@le 'allocatlon, see PEG and MARK Operations
Designation Application Notes
Quantity 4 Two physical inputs per axis X and Y
Tvoe Differential,

i RS422
Input 1200
Impedance

13.177 PEG Pulse

N T

. Incremental and Random , see PEG
Signal

Sedieraian # PEGt and MARK Operations Application
Notes
2 dedicated outputs available,
Quantity with flexible assignment of
signals.
Type Differential, RS422 compatible

13.18 PEG STATE Pulse

I R T

# STATEO+
Signal #_STATE_Ii
Designation # STATE2+
# STATE3+
: 8 dedicated outputs available, with flexible
Quantity . .
assignment of signals.
Type Differential, RS422 compatible
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I R
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Signal AIN_#+
Designation
Quantity 6

Differential input,
Type

+10V+5%

Low-pass filtered to 250kHz.

Maxi Input . .
aximurm inpy Maximal sampling rate of

Frequency o
. 12-bit 10 V
Resolution _ .
16-bit +10 V (optional)
Offset <100 mV (measured with 0 V

input)

13.20 General Purpose Analog Outputs

Where # is O through 5

Shares the same input with SIN-COS
encoders, each SIN-COS uses two
inputs.

. CT T

Signal Designation AQUT_#+

Quantity 2

Type Single-end, +10 V +5%

Resolution 10 bit

Offset +50 mV SW compensated

Minimum Output Load 10 KQ

13.21 Motor Over Temperature

N T T

signal # OVER T
Designation
Quantity 3
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N R T

Type

Threshold

Single-ended, opto-isolated

Reference: S_ MTMP_RTN

Over temperature protection is on, when the

impedance between $_Motor_OVER pin to ground is

above 10 KQ

Over temperature protection is off, when the

impedance between $_Motor_OVER pin to ground is

below 1KQ

13.22 External P/D Drive Support (Option)

I T TR

Signal
Designation

Quantity

Type

Maximum
Frequency

Minimum Pulse
Width

Maximum Pulse
Width

Version 3.11.03

S_Pulse
S_Dir
S_ENA
S_FLT

4

P/D signals:
Differential, RS422
Enable signals:

Opto-isolated, two terminal with Max current
and protection

Fault signals:

Opto-isolated, two terminal

5,000,000 pulses/second

80nS

81.88uS

69

Operates from
external supply

5Vdc £10% or 24Vdc
+20%
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13.23 Ethernet Port

I R T

Receive: ET_RXD 2+
Signal Designation Transmit: ET_TXD_1+
Bidirectional: ET_BID_3+, ET_BID_4+

Quantity 1
Type Ethernet protocol
Speed 100/1000 Mbps

13.24 EtherCAT Ports

I T

signal Transmit: TX+
Designation Receive: RX+
' “Primary” and “Secondary” ports — when Master of
Quantity z EtherCAT network
. EtherCAT
YP protocol
Speed 100 Mbps
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13.25 Environment

Ambient temperature: 0 to +40°C max. Refer to operating condition

0 ti .

perating section.
Storage Ambient temperature: -25 to +60°C max
Humidity 5% to 90% non-condensing

13.26 Applicable Standards

The SPiiPlusCMxa Dual Axis Control Module meets the requirements of the following standards:

> EN61326-3-1under 2014/30/€U
directive (STO)

EMC > ENG61800-3 EN61500-5-2
> SEMIF47-0200
e > 61800-5-1

> UL-61800-5-1
> EN61800-5-2 (defines STO)

Functional Safety > |S013849 (defines PLe and CAT3)
> ENG61508 (defines SIL3)
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14. SPiiPlusCMxa Connectors
14.1 J6 — Ethernet Connector

Figure 14-1. RJ45 Ethernet Mating Connector

Label: Ethernet (J&)
Connector Type: RJ45
Mating Type: Ethernet plug
Table 14-1. J1 Connector Pinout

1 TXD_1+ Transmit Data 1+
2 TXD_1- Transmit Data 1-
3 RXD_2+ Receive Data 2 +
4 BID_3+ Bi-directional 3 +
5 BID_3- Bi-directional 3 -
6 RXD_2- Receive Data 2 -
7 BID_4+ Bi-directional 4 +
8 BID_4- Bi-directional 4 -
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14.2 J1,J2 — EtherCAT Connectors

Figure 14-2. EtherCAT RJ45 Mating Connector

Label: EtherCAT OUT (J1)
EtherCAT In (J2)
Connector Type: RJ45
Mating Type: Ethernet plug
Table 14-2. J1 Connector Pinout

1 TD+ Positive transmit signal
2 TD- Negative transmit signal
3 RD+ Positive receive signal

4 N/C Not connected

5 N/C Not connected

6 RD- Negative receive signal
7 N/C Not connected

8 N/C Not connected

14.3 J8 — Safety Connector

Figure 14-3. Mating Connector for J8

Label: Safety (J8)
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Connector Type: DBI15 high density female

Mating Type: DB15 high density male
Table 14-3. J8 Connector Pinout

I N

X(0) axis right limit

2 X(0)LL X(0) axis left limit

3 Y(T)RL Y(1) axis right limit

4 Y(T)LL Y(1) axis left limit

5 A(2)RL A(2) axis right limit

6 A(2)LL A(2) axis left limit

7 Not used B(3) axis right limit

8 Not used B(3) axis left limit

9 Z(4) PDO_RL Pulse/Dir axis 4 right limit
10 Z(4) PDO_LL Pulse/Dir axis 4 left limit
il T(5) PD1_RL Pulse/Dir axis 5 right limit
12 T(5) PD1_LL Pulse/Dir axis 5 left limit
13 €S Emergency stop

14 V_RTN_SFTY Safety supply return

15 V_SUP_SFTY Safety supply 5/24Vdc

14.4 J9 - Digital & Analog I/0 Connector

Figure 14-4. J9 Mating Connector

Label: J91/0
Connector Type: DB37 male
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Mating Type: DB37 female

10

1

12

13

14

15

16

17

18

19

20

21

22
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V_SUP_IO
INO

IN2

IN4

IN6

ouTO

oUT2

ouT4

ouTe
BRAKE_X(0)
BRAKE_A(2)
X(0)_MARK1+
X(0)_MARK2+
Y(1)_MARK1+
Y(1)_MARK2+
(0)_PEG_PULSE+
(1)_PEG_PULSE+
DGND

AOUTT
V_RTN_IO

INT

IN3
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Table 14-4. J9 Connector Pinout

75

I R

Digital I/0 supply 5/24Vdc

Digital input 0

Digital input 2

Digital input 4

Digital input 6

Digital output 0

Digital output 2

Digital output 4

Digital output 6

Digital motor brake output for X(0) axis
Digital motor brake output for A(2) axis
Fast non-inverted MARK1 input for axis O.
Fast non-inverted MARK?2 input for axis O.
Fast non-inverted MARKT input for axis 1.
Fast non-inverted MARK?Z input for axis 1.
Fast non-inverted PEG PULSE output.
Fast non-inverted PEG PULSE output.
Digital Ground

Analog output 1

Digital I/0 supply return

Digital input 1

Digital input 3
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23 IN5 Digital input 5
24 IN7 Digital input 7
25 OuUT1 Digital output 1
26 OuT3 Digital output 3
27 OuTs5 Digital output 5
28 ouT7 Digital output 7
29 BRAKE_Y(1) Digital motor brake output for axis 1
30 BRAKE_B(3) Digital motor brake output for axis 3
31 X(0)_MARK1- Fast inverted MARKT input for axis O
32 X(0)_MARK?2- Fast inverted MARK?2 input for axis O
33 Y(1)_MARK1- Fast inverted MARK1 input for axis 1
34 Y(1)_MARK?2- Fast inverted MARK?Z input for axis 1
35 (0)_PEG_PULSE- Fast inverted PEG PULSE output
36 (1)_PEG_PULSE- Fast inverted PEG PULSE output
37 AOUTO Analog output 0

Connector metal case (SHIELD) Cable shield connection

14.5 J10 - Stepper Drive Control Connector

Figure 14-5. J10 Mating Connector

% This connector can only be used in conjunction with P/D.
K

Label: Stepper Drives Control (J10)
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Connector Type: DB37 female

Mating Type: DB37 male
Table 14-5. J10 Connector Pinout

J10 Connector Pinout

1 PULSE 4+ Pulse non-inverted command for axis 4 step motor

driver

p) PULSE 5+ Pglse non-inverted command for axis 5 step motor
driver

3 PULSE_6+ Pglse non-inverted command for axis 6 step motor
driver

4 PULSE 7+ Pglse non-inverted command for axis 7 step motor
driver

5 DIR 4+ DII'ECTIOH. non-inverted command for axis 4 step
motor driver

6 DIR 5+ D|rect|on. non-inverted command for axis 5 step
motor driver

7 DIR 6+ D|rect|on. non-inverted command for axis 6 step
motor driver

8 DIR 7+ Dlrectlon.non-lnverted command for axis 7 step
motor driver

9 DGND Digital Ground

10 ENA_4+ Drllve enable sink output for axis 4 step motor
driver

1 ENA 5+ Dr.|ve enable sink output for axis 5 step motor
driver

1?2 ENA_6+ Drllve enable sink output for axis 6 step motor
driver

13 ENA 7+ Dr.|ve enable sink output for axis 7 step motor
driver

= FLT_4+ Drive fault source input for axis 4 step motor driver

15 FLT_5+ Drive fault source input for axis 5 step motor driver
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16 FLT_6+ Drive fault source input for axis 6 step motor driver
17 FLT_7+ Drive fault source input for axis 7 step motor driver
18 V_SUP_IO Digital I/0 supply 5/24Vdc

19 SHIELD Cable shield connection

>0 PULSE 4- Pulse inverted command for axis 4 step motor

driver

21 PULSE 5- PgGe|nveﬂedconwnandforamsSsneprnotor
driver

22 PULSE_6- Pglse inverted command for axis 6 step motor
driver

23 PULSE_7- PgGe|nveﬂedconwnandforams7steprnotor
driver

24 DIR_4- D|rect|on inverted command for axis 4 step motor
driver

25 DIR 5- DI!'ECTIOH inverted command for axis 5 step motor
driver

26 DIR 6- D|rect|on inverted command for axis 6 step motor
driver

>7 DIR_7- qucnon|nveﬂedconnnandforams7steprnotor
driver

28 DGND Digital Ground

29 ENA_4- Dr.|ve enable source output for axis 4 step motor
driver

30 ENA_5- Drllve enable source output for axis 5 step motor
driver

31 ENA_6- DQveenaMesoumeoumutmraMSSSmpnunor
driver

32 ENA_7- Drive enable source output for axis 7 step motor

driver
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L

FLT_4- Drive fault sink input for axis 4 step motor driver
34 FLT_5- Drive fault sink input for axis 5 step motor driver
35 FLT_6- Drive fault sink input for axis 6 step motor driver
36 FLT_7- Drive fault sink input for axis 7 step motor driver
37 V_RTN_IO Digital I/0 supply return

Connector metal case

(SHIELD) Cable shield connection

If itis necessary to supply voltage for the for Enable (ENA) and Fault (FLT) signals, V_
% SUP_IO is found on pin #18 and V_RTN_IO is found on pin #37.

14.6 J11, J13 & J15 — HALL & Encoder Connectors

Figure 14-6. Hall and Encoder Mating Connector

Label: X(0) Enc. + Hall (J11)
A(2) Enc. + Hall (J13)

Y(1) Enc. + Hall (J15)
Connector Type: DB15 male
Mating Type: DB15 female

The dollar sign ($) in the table refers to the axis designations which can be 0, 1or 2
% depending on the connector.
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Table 14-6. J11, J13 & J15 Connectors Pinout

I I

10

n

12

13

14

15

Version 3.11.03

S CHA+
S_CHA-
S _CHB+
$_CHB-
DGND
S_HA
S_HB

S _CHI+

S_CHI-

S_MTMP_RTN

SHIELD
5U

S_HC

S _MTMP

Connector
metal case
(SHIELD)

5.1V user supply to the $ Encoder and HALL

S Encoder A non-inverted input /Abs.encoder Data+
S Encoder A inverted input /Abs.encoder Data-

S Encoder B non-inverted input/Abs.encoder Clock+
S Encoder B inverted input /Abs.encoder Clock-
Digital Ground

S Motor HALL A

S Motor HALL B

S Encoder Index non- inverted input

S Encoder Index inverted input

A return for S Motor temperature sensor. (Internally
connected to DGND)

Cable shield connection

5V user supply to the S Encoder and HALL

S Motor HALL C

S Motor temperature sensor input. A normally closed sensor
contact must be connected between pin 15 and pin 11. If no

sensor is used, pin 15 must be shorted to pin 11 for proper
operation.

Cable shield connection
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14.7 J12, J14 & J16 — SIN-COS Encoder Connector

Figure 14-7. SIN-COS Encoder Mating Connector

Label: X(0) Sin-Cos ENc. (J12)
A(2) Sin-Cos Enc. (J14)

Y(1) Sin-Cos Enc. (J16)
Connector Type: DB15 female

Mating Type: DB15 male

The dollar sign ($) in the table refers to the axis designations which can be 0, 1or 2
% depending on the connector.

Table 14-7. J12, J14 & J16 Pinout

L

5.1V field supply to the $ SIN-COS Encoder

2 SSIN+ S Encoder SIN non-inverted input

3 SCOS+ S Encoder COS non-inverted input

4 SINDEX+ S SIN-COS Encoder Index non-inverted input

5 AIN#+ Analog non-inverted input # (0 in J12, 2 in J14, 4 in J16)
6 AIN@+ Analog non-inverted input @ (1in J12,3in J14, 5in J16)

X Motor temperature sensor input. A normally closed sensor
contact must be connected between pin 15 and pin 7. If no

/ X_MTMP sensor is used, pin 15 must be shorted to pin 7 for proper
operation.

8 SHIELD Cable shield connection

9 AGND Analog Ground for 5F field supply
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I I

1

12

13

14

15

SSIN-
$C0S-
SINDEX-
AIN#-
AIN@-
DGND

Connector
metal case
(SHIELD)

S Encoder SIN inverted input

S Encoder COSinverted input

S SIN-COS Encoder Index inverted input

Analog non-inverted input # (0 in J12, 2 in J14, 4 in J16)
Analog non-inverted input @ (1in J12, 3 in J14, 5in J16)

Digital Ground (return for X Motor temperature sensor)

Cable shield connection

14.8 J17 — Control & Brake Supply Connector

Figure 14-8. J17 Mating Connector

Label: Control & Brake Supply (J17)
Connector Type: PHOENIX 5 pin, MC-1.5/5 GF 3.81BK
Mating Type: PHOENIX 5 pin, MC1,5/ 5-STF-3,81 BK

Version 3.11.03

Table 14-8. J17 Connectors Pinout

I N

Electrical Ground

BRK_RTN Brake supply return
BRK_SUP 5/24Vdc brake supply
24V_RTN 24Vdc control supply return
24Vdc 24Vdc control supply
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14.9 J18 - Drive Supply Connector

Figure 14-9. J18 Mating Connector

Label: Drive Supply (J18)
Connector Type: Weidmuller SV 7.62HP/04/90F 3.55N BK BX
Mating Type: BVZ 7.62HP/04/180F SN BK

Table 14-9. J18 Connector Pinout

Phase “L1" for 115/230Vac input (phase input for single phase
supply)

When using a DC supply this pin should be connected to the "+"
terminal

Phase “L2" for 115/230Vac input (neutral input for single phase
supply)

When using a DC supply this pin should be connected to the "-"
terminal

Phase “L3" for 230Vac input

When using a DC supply this pin should not be connected.

4 PE Electrical Ground

Version 3.11.03 83




SPiiPlusCMxa Installation Guide
14. SPiiPlusCMxa Connectors

14.10 J19 — Regeneration Connector

Figure 14-10. Regeneration mating connector

Actual connector has 3 pins, image is for reference
Label: Regeneration (J19)
Mating Type: BVZ 7.62HP/03/180F BK WEIDMULLER
Table 14-10. Connector Pinout

1 REG!1 Internal regeneration Resistor
2 REG2 Vbus+ for external shunt application
3 REG3 Common regeneration pin

14.11 J20, J21 & J22 Motor Outputs Connector

Label: X(0) Motor Output (J20)

A(2) Motor Output (J21)

Y(1) Motor Output (J22)

Connector Type: PHOENIX 6-pin, PC 4/6-G-7.62 BK
Mating Type: PHOENIX PC 4/ 6-STF-7,62 BK
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The dollar sign ($) in the table refers to the axis designations which can be 0, 10r 2
% depending on the connector.

Table 14-11. J20, J21 & J22 Connector Pinout

I T

S Motor phase “R”

2 ) S Motor phase “S”

3 ST S Motor phase “T"

4 PE Electrical Ground

5 SBRK+ 5/24 Vdc 1A brake output
6 SBRK- Brake output return

14.12 J26 — PEG Connector

Figure 14-11. J26 Mating Connector

Label: PEG & Analog Inputs (J26)
Connector Type: DB25 female
Mating Type: DB25 male
Table 14-12. Connector Pinout

1 (0)_PEG_PULSE+ Fast non-inverted PEG PULSE.

2 (0)_STATEO+ Fast non-inverted PEG STATE
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I
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10

1l

12

13

14

15

16

17

18

19

20

21

22

23

24

25

)_STATET+
(0)_STATE2+
(0)_STATE3+
(1)_PEG_PULSE+
(1)_STATEO+
(1)_STATE1+
(1)_STATE2+
(1)_STATE3+
GND
AGND
AGND
(0)_PEG_PULSE-
(0)_STATEO-
(0)_STATEI-
(0)_STATE2-
(0)_STATE3-
(1)_PEG_PULSE-
(1)_STATEO-
(1)_STATEI-
(1)_STATE2-
(1)_STATE3-
AING

AIN7

Fast non-inverted PEG STATE

Fast non-inverted PEG STATE

Fast non-inverted PEG STATE

Fast non-inverted PEG PULSE output

Fast non-inverted PEG STATE

Fast non-inverted PEG STATE

Fast non-inverted PEG STATE

Fast non-inverted PEG STATE

Digital Ground.
Analog Ground

Analog Ground

Fast inverted PEG PULSE output.

Fastinverted PEG STATE

Fast inverted PEG STATE

Fast inverted PEG STATE

Fastinverted PEG STATE

Fast inverted PEG PULSE output

Fast inverted PEG STATE

Fast inverted PEG STATE

Fastinverted PEG STATE

Fastinverted PEG STATE

Analog input 6 (single-ended)

Analog input 7 (single-ended)
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14.13 J29 Encoder Connector

Label: Encoder (J29)

Connector Type: DB15 male

Mating Type: DB15 female

Pin

Version 3.11.03

5U
B(3)_CHA+
B(3)_CHA-
B(3)_CHB+
B(3)_CHB-
DGND

NC

NC
B(3)_CHI+
B(3)_CHI-
DGND
SHIELD

5U

NC

B_MTMP

Connector
metal case
(SHIELD)

Table 14-13. J29 Connector Pinout

5.1V user supply to the Encoder and HALL
B(3)_ Encoder A non-inverted input
B(3)_Encoder A inverted input

B(3)_ Encoder B non-inverted input

B(3)_ Encoder B inverted input

Digital Ground

Not Connected

Not Connected

Encoder Index non-inverted input
Encoder Index inverted input

Digital Ground

Cable shield connection

5.1V user supply to the B Encoder and HALL, 200mA max
Not Connected

B Motor temperature sensor input. A normally closed sensor
contact must be connected between pin 15 and pin 11. If no
sensor is used, pin 15 must be shorted to pin 11 for proper
operation.

Cable shield connection
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14.14 STO Connector

Figure 14-12. STO Connector
Label: J30
Mating Type:
JST5 PIN 2mm female
PAP-05V-S
Pin type: SPHD-001T-P0.5
See STO Breakout Cablefor optional breakout cable.

Table 14-14. STO Connector Pinout

1 STO1- STO input 1inverted input

2 STO1+ STO input 1non inverted input
3 NC not connected

4 STO2+ STO input 2 non inverted input
5 STO2- STO input 2 inverted input
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