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Revision R040610

Motion Control MForce MicroDrive

1 Introduction

1.3 Documentation reference

The following User's manuals are available for the MForce Micro-
Drive:

| Product manuals, describes the technical data, installation, con-
figuration and programming of the product.

u Quick Reference, describes the basic wiring, connection and
use of this product. The quick reference is shipped in printed
form with the product.

This documentation is also available for download at:
http://www.imshome.com/downloads/literature_overview.html.

1.4 Product software

The Motion Control MForce MicroDrive integrated motor and driver may
be programmed using any standard ASCII txt editor and ANSI terminal
emulated. The recommended environment is the IMS Terminal Inter-
face, which is a combined terminal/program editor tailored for use with
IMS motion control products. This free software may be downloaded at:
http://www.imshome.com/downloads/software_interfaces.html.

Installation and usages instructions are to be found in the MCode Pro-
gramming Manual, which is correlated to this document.

Integrated Motor and Driver
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Motion Control MForce MicroDrive 2 Specifications

2 Specifications
2.1 Mechanical specifications
2.11 Dimensional information - inches (mm)
2X @ 0.150
(2X @ 3.81)
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P1 Connector Options

170 & Power 170 & Power Expanded 170 & Power
Y =1 [=020
— (5.0)

12.0 _>‘ - 0.44|=
(304.8) (11.2)

Flying Leads 7-Pin Pluggable Clamp 16-Pin Pluggable
Type Terminal Strip Locking Wire Crimp
(Plus? Version Only)

P2 Connector Options
Comm Comm Comm
P2 P2 P2

A

Q[o0000)Q
00000

10-Pin IDC 10-Pin Friction Lock DB9
Wire Crimp (CANopen Only)

Figure 2.1 Standard and Expanded features mechanical specifications

Integrated Motor and Driver MFI17:2-1
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2 Specifications

Motion Control MForce MicroDrive

2.2 General specifications
2.2.1 Electrical specifications
Condition Min Typ Max Unit
Input voltage range — +12 — +48 vDC
Power supply current — — — 3.0 A
RMS — — 3.0 A
Output Current
— — 42 A
Aux-Logic Input Voltage** — +12 — +24 vDC
Max Aux-Logic Supply Current (Per _ _ _ 194 mA
MForce)**
*per MForce MicroDrive, Actual current depends on voltage and load.
** Maintains power to control and feedback circuits [only] when input
voltage is removed
Table 2.1 Electrical specifications
2.2.2 I/O specifications
Condition Min Typ Max Unit
General Purpose I/0O - Number and Type
/O Points 1-4 _ 41/0 poin_ts c_onfigurablej as sinking or
sourcing inputs or sinking outputs
General Purpose I/O - Electrical
Inputs — TTL — +24 VDC
Sinking Outputs — — — +24 VDC
Output Sink Current One channel — — 600 mA
Logic 0 — — <0.8 VDC
Logic Threshold
Logic 1 — — >2.2 vDC
Sinking Over temp, short circuit
Protection . Transient Over Voltage, Inductive
Sourcing
Clamp
Analog Input
Resolution —
Voltage Mode 0to +5VDC, 0to +10 VDC
Range
Current Mode 4 to 20 mA, 0 to 20mA
Table 2.2 /O specifications
MFI17:2-2 Integrated Motor and Driver
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Motion Control MForce MicroDrive 2 Specifications

2.2.3 I/O specifications (Plus? expanded features)

Condition Min Typ Max Unit

General Purpose I/0 - Number and Type

8 1/0 points (4 if configured for
1/O Points 1-8 — remote encoder) configurable as
sinking or sourcing inputs or outputs

General Purpose I/O - Electrical

Inputs Sinking or Sourcing TTL — +24 vDC
Sinking — — +24 VvDC
Outputs -
Sourcing +12 +24 VDC
Output Sink Current One channel — — 600 mA

Clock I/0 (Step & Direction I/O)

Types — Step/Direction, Up/Down, Quadrature

+5 VDC TTL Input, TTL Output
(with 2 kQ Load to Ground

Logic Threshold —

Trip Output/Capture Input

+5 VDC TTL Input, TTL Output

Logic Threshold - (with 2 kQ Load to Ground
Motion I/O
Range 0.001 — 2.000
Resolution — — 32 bit
Threshold — — TTL vDC

Electronic gearing

50 nSto 12.9 uS

Filter range (10 MHz to 38.8 kHz
Secondary clock out ratio 1:1
Filter range 50nS 10 12.9 S
High speed position capture (10 MHz to 38.8 kHz
Resolution — — 32 bit
Speed — — 150 nS
High speed trip output Resolution — — 32 bit
Threshold — — TTL vDC
Optional remote encoder (closed loop)*
Type User supplied differential encoder
Steps per revolution See motion specifications table

User defined . Note: microsteps/rev = 2X the

Resolution -
encoder counts/rev minimum.

*Remote encoder inputs replace I/O points 4-8 and step and direction I/O

Table 2.3 Expanded 1/O specifications

Integrated Motor and Driver MFI17:2-3
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Motion Control MForce MicroDrive

2.2.4 Communications specifications
Condition Min Typ Max Unit
RS-422/485 (standard)
BAUD rate — 4.8 115.2 kbps
CANopen (optional)
Type 2.0B active
BAUD rate — 10 kHz — 1 MHz —
Application layer Version 3.0 DS-301
Device profile Version 2.0 DSP-402
ID — 11 or 29 bit
Isolation — Galvanic
Table 2.4 Communications specifications
2.25 Thermal specifications
Min Typ Max Unit
Heat sink temperature non-condensing humidity -40 — +85 °C
Table 2.5 Thermal specifications
MFI17:2-4
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Motion Control MForce MicroDrive

2 Specifications

2.2.6 Motion specifications

Microstep Resolution - Open Loop

Number of microstep resolutions 20

Available microsteps per revolution
200 400 800 1000 1600 2000 3200 5000 6400 10000
12800 20000 25000 25600 40000 50000 51200 36000' 216002  25400°
1=0.01 deg/pstep  2=1 arc minute/ystep  *3=0.001 mm/pstep
* 1" per revolution lead screw
Microstep resolution (closed loop configuration - (optional)
Steps Per Revolution (Fixed) 51200
Position Resolution 2048
Optional differential encoder (internally mounted)
Type Internal, Magnetic
Resolution (Lines) 512
Resolution (Edges) 2048
Counters
Counter 1 (C1) Type Position
Counter 2 (C2) Type Encoder
Resolution 32 bit
Maximum Edge Rate 5 MHz
Velocity
Range 45,000,000 Steps/Sec.
Resolution 0.5961 Steps/Sec.
Acceleration/Deceleration
Range 1.5 x 10° Steps/Sec.?
Resolution 90.9 Steps/Sec.?
Table 2.6 Motion specifications
2.2.7 Software specifications

Program Storage Type/Size

Flash/6384 Bytes

User Registers

(4) 32 Bit

User Program Labels and Variables

192

Math, Logic and Conditional Functions

+,-, X %, <, >, =, 5,2 AND, OR, XOR, NOT

Branch Functions

Branch and Call (Conditional)

Party Mode Addresses

62

Encoder Functions

Stall Detect, Position Maintenance, Find Index

Predefined I/O Functions

Input Functions

Home, Limit+, Limit -, Go, Stop, Pause, Jog+, Jog-, Analog Input

Output Functions

Moving, Fault, Stall, Velocity Changing

Trip Functions

Trip on Input, Trip on Position, Trip on Time, Trip Capture

Table 2.7 Software specifications

Integrated Motor and Driver
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Motion Control MForce MicroDrive

2.2.8

NEMA 17 Size

Motor performance curves

Single Length 17 Motor p/nM-1713-1.5

60 42
50 35
£
N 40 28
o
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5 Q% =
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T 20 14
5 |
ol = = -2evoe - = ,
48VDC
0 . L
0 1000 2000 5000 6000 7000
(300)  (600) (1500)  (1800)  (2100)

Speed in Full Steps per Second (RPM)

NEMA 23 Size

Single Length 23 Motor p/n M-2218-2.4

225 — 159
200 — — -24VDC_| a1
48 VDC
c 175 124
w150 106
O 125 8
£
© 100 71
=]
g 75 53
°
50 = 35
25 — 18
. =L
0 1000 2000 5000 6000 7000
(300)  (600) (1500)  (1800) (2100)

Speed in Full Steps per Second (RPM)

wo-N ul anbiol

wo - N uranbioj

The following performance curves were generated using the motors
that we offer and is typical of an MForce paired with motors of similar
characteristics. For performance information for non-Schnieder Electric
Motion USA motors, please refer to the manufacturer documentation.

Double Length 17 Motor p/n M-1715-1.5

Figure 2.2 NEMA 17 Torque-Speed performance curves
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Figure 2.2 NEMA 17 Torque-Speed performance curves
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Motion Control MForce MicroDrive

2 Specifications

2.3

2.3.1

10-pin friction lock wire crimp

RS-422/485 communications

Pin # Function

Connectivity specifications/pin assignments — Communications

Description

P2
755 7 oy
h2 4 6 8 1o

1 X +

Transmit plus

2 Comm GND

Communications ground only. Do not ground
aux-logic to this pin.

Connectivity Options
USB to RS-422/485
Converter:
MD-CC402-001

Mating connector kit:
CK-02

Mfg P/N:
Shell
Hirose DF11-10DS-2C

Pins
Hirose: DF11-2428SC

10-pin press-ft (IDC style)

RX - Receive minus
TX- Transmit minus
Auxiliary logic maintains power to the logic
5  Aux-Logic circuitry in the absence of motor power. +12 to
+24 VDC input
6 RX+ Receive plus
7 RBRX+ Receive plus
8 RX- Receive minus
9 TX+ Transmit plus
10 TX- Transmit minus

Table 2.8 P2 communications, 10-pin locking wire crimp

Pin # Function

Description

P2

S©
™~
oo
ENEA)

[N

Connectivity Options
USB to RS-422/485
Converter:
MD-CC400-001

Mating connector kit:
CK-01

Mfg P/N:
Shell
SAMTEC: TCSD-05-01-N

Ribbon cable
Tyco: 1-57051-9

1 TX+ Transmit plus

2 TX- Transmit minus

3 RX+ Receive plus

4 RX- Receive minus
Auxiliary logic maintains power to the logic

5  Aux-Logic circuitry in the absence of motor power. +12 to
+24 VDC input

6 RX+ Receive plus

7 BRX- Receive minus

8 TX- Transmit minus

9 TX+ Transmit plus

10 Comm GND

Communications ground only. Do not ground
aux-logic to this pin.

Table 2.9 P2 communications, 10-pin pressure fit IDC/SAMTEC

Integrated Motor and Driver
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2 Specifications

Motion Control MForce MicroDrive

2.3.2 CANopen communications option

9-pin D-sub female (DB-9F)

Pin # Function

Description

1 N/C Not connected
P2 2 CANlow CAN_L bus line (low dominant)
3 CAN-V CAN communications ground
9876
“ @ @ 4 N/C Not connected
5  Shield Optional CAN shield
6 CAN-V Optional ground
7  CAN high CAN_H bus line (high dominant)
Connectivity Options
USB to CANopen converter: 8 N/C Not connected
VP-€C500-000 9 CAN+V +7 to +30 VDC power supply

Table 2.10 CANopen communications, P2: 9-pin D-sub female (DB-9F)

MFI17:2-8

Integrated Motor and Driver



Revision R040610

Motion Control MForce MicroDrive 2 Specifications

2.4 Connectivity specifications/pin assignments - Power and I/O

2.4.1 Power and 1/O - standard 1/O (Plus)

12”7 (304.8 mm) fying leads

Wire Color  Function Description
White/yellow  1/O 1 General purpose 1/0O point 1
P1 \———— | White/orange 1/02 General purpose I/O point 2
EE White/violet /03 General purpose I/O point 3
White/blue /0 4 General purpose I/O point 4
(31024.98)_> Green Analog input %K) J(r)st(YZDOCr’n?AtO +10VDC, 41020
Black GND Power and auxiliary ground
Red +V Motor power

Table 2.11 Power and I/O interface - 12” (308.8.mm) flying leads

7-pin pluggable terminal

Pin # Function Description
1 I/0 1 General purpose I/O point 1
P1 2 I/0 2 General purpose /O point 2
3 /03 General purpose 1/0 point 3
4 I/0 4 General purpose I/O point 4
) 0.44 = . 0to +5 VDC, 0 o +10 VDC, 4 to 20
(11.2) 5 Analog input mA, 0 to 20 mA
GND Power and auxiliary ground
+V Motor power
Table 2.12 Power and I/O interface - 7-pin pluggable terminal
0000000 I
SEEEEES
| |(ZEEZZ2ZL

Integrated Motor and Driver MFI17:2-9
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Motion Control MForce MicroDrive

2.4.2 Power and /O - expanded 1/O (Plus?)
16-pin locking wire crimp
K] >| |=020] Pin# Function Description
TI:b (5.0) 1 I/O power 1/O Power, used with sourcing inputs or outputs.
0.14 o 2 |/OGND Non-isolated I/O Ground. Common with Power Ground.
(3.6) 3 /01 0 to +24 VDC Programmable 1/0 Point 1
4 102 0 to +24 VDC Programmable I/O Point 2
5 103 0 to +24 VDC Programmable I/O Point 3
6 104 0 to +24 VDC Programmable I/O Point 4
7 1/09 0 to +24 VDC Programmable I/O Point 9
8 /010 0 to +24 VDC Programmable I/O Point 10
13579 111315 9 /011 0 to +24 VDC Programmable /O Point 11
2468101214 16 10 1/012 0 to +24 VDC Programmable I/O Point 12
11 Capture/trip High Speed Capture Input or Trip Output. +5 VDC Logic
/0 Level.
12 Analogin 0to10V/41t020 mA/0Oto20 mA Analog Input.
13 Step/clock  Step clock i/o. Can also be configured as quadrature or
/0 clock up/down. +5 VDC logic level.
Connectivity Options 14 Direction/  Direction i/o. Can also be configured as quadrature or
g e clock I/0 clock up/down. +5 VDC logic level.
cable:: ;
PD16.1417-FL3 15 +V +12 to +48 VDC motor power supply input.
I\C/I;t-i;]g connector kit: 16 S%\ﬁﬁgaux Power and auxiliary ground
Mfg P/N: Table 2.13 P1 Expanded 1/0, 14-pin locking wire crimp
Shell
JST PADP-16V-1-S
Pins
JST SPH-001T0.5L
MFI17:2-10 Integrated Motor and Driver
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2 Specifications

2.4.3

16-pin locking wire crimp

Power and 1/O - remote encoder (Plus?)

Pin # Function

Description

¥ »>| |=0.20
:I:b (5.0) 1 I/O power /O Power, used with sourcing inputs or outputs.
O.+14 o 2 I/OGND Non-isolated 1/O Ground. Common with Power Ground.
(3.6) 3 1/01 0 to +24 VDC Programmable 1/0 Point 1
4 1/02 0 to +24 VDC Programmable I/O Point 2
5 1/03 0 to +24 VDC Programmable I/O Point 3
—r/ 6 104 0 to +24 VDC Programmable 1/0O Point 4
7 CHA+ Channel A+ encoder input. +5 VDC logic level
8 CHA- Channel A- encoder input. +5 VDC logic level
"'rm\“ 9 CHB+ Channel B+ encoder input. +5 VDC logic level
2468101214 16 10 CHB- Channel B- encoder input. +5 VDC logic level
o 11 Capture/trip High Speed Capture Input or Trip Output. +5 VDC Logic
IO Level.
12 Analogin 0to10V/4to20mA/0Oto20 mA Analog Input.
13  IDX+ Index mark + encoder input. +5 VDC logic level
14 IDX- Index mark - encoder input. +5 VDC logic level
Connectivity Options 15 +V +12 to +48 VDC motor power supply input.
(F:’;gfgf?/pe revetement 16 Power/aux Power and auxiliary ground
PD16-1417-FL3 ground

Mating connector kit:
CK-10

Mfg P/N:
Shell
JST PADP-16V-1-S

Pins
JST SPH-001T0.5L

Table 2.14 1/0 and remote encoder interface - 16-pin locking wire crimpl

Integrated Motor and Driver
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2.5 Connectivity specifications/pin assignments - Motor
Pin # Function Description
|| | 1 DA Phase A return
2 OJA Phase A output
P3 3 ¢B Phase B return
()Cz]s 14y 4 OB Phase B output
Table 2.10 P3 motor, 4-pin locking wire crimp

Connectivity Options
Prototype development
cable

PD04-MF17-FL3

Mating connector kit:
CK-06

Mfg P/N:

Shell

Tyco 1445022-4
Pins

Tyco 1-794610-1

MFI17:2-12 Integrated Motor and Driver



Revision R040610
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2 Specifications

2.6 Options

Drive Protection Module

Remote Encoder (Plus? versions only)

2.7 Connectivity

QuickStart kit

Communication Converters

Prototype Development Cables

Mating Connector Kits

The function of the DPM75 Drive Protection Module is to limit the surge
current and voltage to a safe level when DC input power is switched on
and off to the MForce.

Motion Control MForce MicroDrive versions are available with differen-
tial encoder inputs for use with a remote encoder (not supplied).

For rapid design verifi cation, all-inclusive QuickStart Kits have commu-
nication converter, prototype development cable(s), instructions and CD
for MForce initial functional setup and system testing.

Electrically isolated, in-line converters pre-wired with mating connec-
tors to conveniently set/program communication parameters for a single
MForce product via a PC’s USB port. Length 12.0’ (3.6m).

Mates to connector:

P2 10-pin pressure-fit IDC.......ccccceviiienieenieerieee MD-CC400-001
P2 5-pin M12 circular...........ccocoeiiiiiiieeeee e MD-CC401-001
P2 10-pin Wire CriMpP.......coveeiiiie e MD-CC402-001

Speed test/development with pre-wired mating connectors that have fly-
ing leads other end. Length 10.0’ (3.0m).

Mates to connector:

P2 10-pin Wire CriMpP.......cccoiiieiieieee e PD10-1434-FL3
P1 16-pin wire Crimp.......cooooiieiiiiee e PD16-1417-FL3
P1 19-pin M23 circular (straight) .........cccceevvveeennneen. MD-CS100-000
P1 19-pin M23 circular (right-angle) .......ccccccceeennnen. MD-CS101-000

Use to build your own cables. Kit contains 5 mating shells with pins.
Cable not supplied. Manufacturer’s crimp tool recommended.

Mates to connector:

P2 10-pin pressure-fit IDC.........ccooviiiiiiieeee e CK-01

P2 10-pin WIire CrHIMP......oeiiiiie e CK-02

P1 16-pin WIire CrHIMP......eiiiiiii e CK-10
Integrated Motor and Driver MFI17:2-13
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Motion Control MForce MicroDrive 4 Connection and Interface

4 Connection and interface

/\ DANGER

EXPOSED SIGNALS

Hazardous voltage levels may be present if using an open
frame power supply to power the product.

Failure to follow these instructions will result in death or
serious injury.

A\ CAUTION
SWITCHING DC POWER/HOT PLUGGING

Do not connect or disconnect power, logic, or communications
while the device is in a powered state.

Remove DC power by powering down at the AC side of the DC
power supply.

Failure to follow these instructions can result in equipment
damage.

Integrated Motor and Driver MFI17:4-1
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4 Connection and Interface Motion Control MForce MicroDrive

4.1 Connector orientation
The illustration below shows the connector positions and orientation
with regard to the location of pin 1.
All connector drawings in this section will show this orientation.
10-pin IDC Pluggable terminal or flying leads
Ve— 2
2 o
00000001 £
P2 ======<| IR
0000000
97531
108642 -
g J
8
>
I - g
g ] ﬁl\/ PS%
el el
=} =}
2 I
10-pin wire crimp 16-pin wire crimp
1——18679113156
LI
— 00000000/ | P2
2|[4][6][8]fi0 246810121416
i Y o meman
"Figure 4.1 Connector orientation
MFI17:4-2 Integrated Motor and Driver
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4.2 Interfacing RS422-485 communications

For general RS422/485 single and party mode communications prac-
tices please see Part 1 Section 5 of this document.

/A CAUTION
COMMUNICATIONS GROUND LOOPS

To avoid ground loops in the system only connect communica-
tions ground to the first MForce in the system. Do not connect
communications ground on subsequent MForces.

Failure to follow these instructions may result in damage
to system components!

A\ CAUTION

HOT PLUGGING!

Do not connect or disconnect communications while the device
is in a powered state.

Failure to follow these instructions may result in damage
to system components!

421 P2 — 10-pin pressure-fit IDC style connector

Pin # Function Description
Red conductor -
* 1 TX+ Transmit plus
NOOOOYYY Y e 2 TX- Transmit minus
9 75 31 3 RX+ Receive plus
1086 4 2 4 RX- Receive minus
I Auxiliary logic maintains power to the logic
5  Aux-Logic circuitry in the absence of motor power. +12 to
. . 24 VDC input
Pin 10 <—— Pin 1 s Al
6 RX+ Receive plus
7 RX- Receive minus
8 TX- Transmit minus
9 TX+ Transmit plus
10 Comm GND Communications ground only. Do not ground

aux-logic to this pin.

Table 4.1 Communications connections, P2 - 10-pin IDC

Connectivity accessories ~ Mating CONNECOr Kit ............ccoeveeeeeriireeeeceeeee e CK-01
(contains 5 connector shells, ribbon cable not included)

Communications converter cable (10/3.0 m)........... MD-CC400-001

Integrated Motor and Driver MFI17:4-3
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4 Connection and Interface

Motion Control MForce MicroDrive

4.2.2 P2 — 10-pin friction lock wire crimp
------ Use to connect second device Pin # Function Description
1 TX+ Transmit plus
9: TX+!: —
Communications ground only. Do not ground
2 Comm GND aux-logic to this pin.
RX - Receive minus
TX - Transmit minus
Auxiliary logic maintains power to the logic
5  Aux-Logic circuitry in the absence of motor power. +12 to
+24 VDC input
6 RX+ Receive plus
7 RBX+ Receive plus
8 RX- Receive minus
9 TX+ Transmit plus
10 TX- Transmit minus
Table 4.2 P2 communications, 10-pin locking wire crimp
Connectivity accessories  Mating connector Kit ............cccceeeerierieieeieiiece e CK-02
(contains 5 connector shells, ribbon cable not included)
Communications converter cable (10’/3.0 m)........... MD-CC402-001
4.3 Interfacing CANopen communications
43.1 P2 — 9-pin d-sub connector (female)
Pin # Function Description
CAN -V
CAN_H 1 N/C Not connected
CAN +V 2 CANlow CAN_L bus line (low dominant)
3 CAN-V CAN communications ground
9876
54321 4 N/C Not connected
5  Shield Optional CAN shield
CAN_L -
CAN -V 6 CAN-V Optional ground
Shield 7  CAN high CAN_H bus line (high dominant)
8 N/C Not connected
9 CAN+V +7 to +30 VDC power supply
Table 4.3 CANopen communications, P2: 9-pin D-sub female (DB-9F)
Connectivity accessories  Communications converter cable ...........c.cccceeeeuenne. MD-CC500-000
MFI17:4-4 Integrated Motor and Driver
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Motion Control MForce MicroDrive

4 Connection and Interface

4.4 Interfacing DC power
4.4.1
4.4.2 Recommended wire gauge

See part 1 of this document, section 3, for recommended power cable
configurations.

/A CAUTION

OVER VOLTAGE

The DC voltage range for the MForce MicroDrive is +12 to +48
VDC. Ensure that motor back EMF is factored into your power
supply size calculations.

Allow 3.0 A maximum power supply output current per MForce
in the system. Actual power supply current will depend on volt-
age and load.

Failure to follow these instructions can result in equipment
damage.

Recommended power supply characteristics

Voltage range +12to +48 VDC
Type Unregulated linear
Ripple *+ 5%

Output current

2.0 A (per MForce MicroDrive

Table 4.4 Recommended power supply characteristics

Cable Length: Feet (meters) 10 (3.0) 25 (7.6) 50(15.2) 75(22.9) 100 (30.5)
Amps Peak Minimum AWG

1 Amp Peak 20 20 18 18 18

2 Amps Peak 20 18 16 14 14

Table 4.5

Recommended power supply wire gauge

Integrated Motor and Driver
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4 Connection and Interface Motion Control MForce MicroDrive

4.4.3 P1— 12’ (30.5 cm) flying leads interface

Wire Color
Red Motor power supply
Black Power ground

Table 4.6 Power and ground connections, flying leads

4.4.4 P1 — 7-pin pluggable terminal interface

000000 Pin #

EEEEEEE 6 Power ground

7 Motor power supply

Table 4.7 Power and ground connections, 7-pin terminal

4.4.5 P1 — 16-pin locking wire crimp interface

15 +V Pin Numbers Signal Prototype development
cable wire colors
15 +12 to + 48 VDC Red
16 Power and auxiliary ground Black

Table 4.8 Power and ground connections, 16-pin locking wire crimp

16: GND
Connectivity accessories ~ Mating connector Kit .............ccocoueieeiieeiiecieecee e CK-10
(contains 5 connector shells and the appropriate quantity of pins
to make 5 cables)
Prototype development cable (10’/3.0 m)................ PD16-1417-FL3
Manufacturer (JST) part numbers — Connector SNell..........cccooueeecvieicieeiieeeeeeee e PADP-16V-1-S
PINS. e SPH-001T0.5L04

MFI17:4-6 Integrated Motor and Driver
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4 Connection and Interface

4.4.6 Power Interface using Drive Protection Module DPM75

The DPM75 Drive Protection Module will limit surge currents for up to
three (3) MForce MicroDrive units at up to 48 VDC to allow switching
DC Power.

/— Wire jumper A to B for 48 VDC Max. SPST

switch* Fuse**
A'terminal power + | o e
B terminal power — |0
O|C terminal drive -
drive + O——I
+V  GND - +
Drive Power supply

* Do not switch negative side of supply
**Fuse = 6.3 Amp slow blow (recommended: Bussman S505-6.3A
or Littelfuse 215006.3). The fuse is optional.

Figure 4.2 DPM75 Drive Protection Module

Integrated Motor and Driver
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4.5 Interfacing I/O
See part 1 of this document, section 4, for 1/O interface configurations
and methods.
/A CAUTION
ELECTRICAL OVERSTRESS
The general purpose I/O is tolerant to +24 VDC. The following
listed I/O point is TTL level and only tolerant to +5 VDC:
1)  Capture/Trip
2) Step/Direction
3) Remote encoder inputs
Do not exceed +5 VDC on these points.
Failure to follow these instructions can result in equipment
damage.
45.1 P1— 12’ (30.5 cm) flying leads interface
Wire Color Signal
White/yellow General purpose /0O 1
White/orange General purpose /0 2
White/violet General purpose /0 3
White/blue General purpose /0 4
Green Analog input
Table 4.9 /O connections, flying leads
45.2 P1 — 7-pin pluggable terminal interface
0000000 Pin number Signal
EoeEEEE 1 General purpose I/0 1
2 General purpose /0 2
5: Analog In 3 General purpose 1/0 3
4:1/0 4 4 General purpose /O 4
3:1/03
2:1/0 2 5 Analog input
1:1/0 1 ) . .
Table 4.10 I/O connections, 7-pin terminal
MFI17:4-8
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45.3 P1 — 16-pin locking wire crimp interface (Plus? expanded features)
Pin Numbers Signal Prototype development cable
13: Step Clock[] wire colors (twisted pairs)
11: Capture/Trip 1 /O power Red
9: /0 1117 - Pair
7:1/09 2 I/0 ground White
5:1/03 3 General purpose /0O 1 Orange
Pair
3:1/0 1 4 General purpose /0 2 Black
1:1/0 pwr H ] 5 General purpose 1/0 3 Brown
= H Pair
I_g I_g MD 6 General purpose /0O 4 Black
MZI —_I |:| 7 General purpose 1/0 9 Yellow )
0 Pair
T 8 General purpose 1/0 10 Black
14: Direction 9 General purpose /0 11 Blue Pair
12: Analog 10 General purpose /0 12 Black
10: 1/0 12 11 Capture output/trip input Green .
8:1/010 12 Analog input Black Pair
Ll 6:1/0 4
4:1/0 2 13 Step clock 1/0 White Pai
= air
L12: 1/0 ground 14 Direction clock 1/O Black
Table 4.11 1/O connections, 16-pin locking wire crimp
Connectivity accessories ~ Mating CONNECIOT Kit ...........cererueririeirieernerecse e CK-10
(contains 5 connector shells and the appropriate quantity of pins
to make 5 cables)
Prototype development cable (10/3.0 m)................ PD16-1417-FL3
Manufacturer (JST) part numbers — Connector Shell............ccccoeevieieiieceiieiecece e, PADP-16V-1-S
PiNS. e SPH-001T0.5L

Integrated Motor and Driver MFI17:4-9
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45.4 P1 — 16-pin locking wire crimp interface (remote encoder)
13: IDX + Pin Numbers Signal Prototype development cable
11: Capture./Trip wire colors (twisted pairs)
9:CHB + 1 1/0 power Red )
. Pair
7:CHA+ 2 1/0 ground White
5103 3 General 0 1 )
3:1/0 1 eneral purpose range Pair
1: 1/0 pwr 4 General purpose /0 2 Black
5 General purpose /0 3 Brown Pai
air
6 General purpose /0 4 Black
7 Channel A + Yellow
Pair
8 Channel A - Black
1 X 9 Channel B Bl
. +
12: Analog anne ue Pair
10: CHB - 10 Channel B - Black
8:CHA- -
6 10 4 11 Capture output/trip input Green Pair
L14:1/0 2 12 Analog input Black
L1 2: 1/0 ground 13 Index + White _
Pair
14 Index - Black
Table 4.12 1/0O and remote encoder connections, 16-pin locking wire crimp
Connectivity accessories ~ Mating connector Kit .............ccocoveieeeieiiiiecieecie e CK-10
(contains 5 connector shells and the appropriate quantity of pins
to make 5 cables)
Prototype development cable (10’/3.0 m)................ PD16-1417-FL3
Manufacturer (JST) part numbers — Connector Sell..........cccoovueeeceieeceeeiieeeeeeeee e PADP-16V-1-S
1 SPH-001T0.5L

MFI17:4-10 Integrated Motor and Driver
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4.6 Interfacing the motor

See part 1 of this document, section 5, for motor selection and interface
configurations.

4.6.1 P1 — 4-pin locking wire crimp interface

Pin Numbers Signal Prototype development cable
wire colors

1 Phase A return White
2 Phase A output Green
3 Phase B return Black
4 Phase B output Red

1: GA Table 4.13 Motor connections, 4-pin locking wire crimp

Connectivity accessories  Mating CONNECLON Kit .........ccveuererueoirieireiencrecseeseeee e CK-06

(contains 5 connector shells and the appropriate quantity of pins
to make 5 cables)

Prototype development cable (3,0 m)......cc..cccuueee PD04-MF17-FL3
Manufacturer (Tyco) part numbers — Connector Shell............cccoceeveeeeeeeiceececeeeeee. Tyco 1445022-4
PiNS. Tyco 1-794610-1

Integrated Motor and Driver MFI17:4-11
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4.7 Connectivity accessory details

47.1 RS-422/485 communications converter cables

USB to 10-pin IDC connector P2 Electrically isolated in-line USB to RS-422/485 converter pre-wired with
P/N: MD-CC400-001  mating connector to conveniently program and set configuration param-

eters
6.0’ (1.8m)
To computer
USB port
To P2
(

\ in-line converter

)

] ==

T 6.0’ (1.8m)

Figure 4.3 MD-CC400-000 communications converter cable

USB to 10-pin wire crimp connector P2 Electrically isolated in-line USB to RS-422/485 converter pre-wired with
P/N: MD-CC402-001  mating connector to conveniently program and set configuration param-
eters

6.0’ (1.8m) 6.0’ (1.8m)

To P2

Figure 4.4 MD-CC402-001 communications converter cable

MFI17:4-12 Integrated Motor and Driver
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4.7.2 Prototype development cables

Flying leads to10-pin wire crimp connector  Used in conjunction with the MD-CC402-001 communications converter
P2 -P/N: PD10-1434-FL3  cable to facilitate multi-drop RS-422/485 communications.

ianti Wire Colors Function
To P2 To C t
° © Lommunicalions \ite/Red Stripe Aux-Logic
White/Blue Stripe TX+
Blue/White Stripe TX-

White/Orange Stripe RX+

%_ﬂ * 53 Orange/White Stripe RX-

10.0° (3.0m) / Flying leads | Green/White Stripe GND

terminated by crimp
pins for multidrop
connection

Note: If not using Aux-Logic

Remove Wire (White/Red Stripe)

Remove Ground Wire
(White/Green Stripe)

Drive #n

Drive #1
Ground Connects
to 1st Drive ONLY!

Figure 4.5 Multi-drop communications using the PD10-1434-FL3

Procedure

1) Remove ground wire (unless this is the first system MForce,
green/white stripe)

2) Remove aux-logic (if not used, red/white stripe)

3) Connect pre-crimped flying leads as shown in Figure 4.6 below

9
Blue/White Stripe
10 White/Blue Stripe
Orange/White Stripe
8 7 White/Orange Stripe

Figure 4.6 Wiring a second PD10-1434-FL3 into the 10-pin wire crimp connector.

Integrated Motor and Driver MFI17:4-13
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Flying leads to16-pin locking wire crimp  The PD16-1417-FL3 prototype development cable is used to rapidly
connector P2 -P/N: PD16-1417-FL3  interface the MForce to the users controller. This 10’ (3.0 m) cable
consists of a 16-pin locking wire crimp connector to plug directly into the
MForce P1 connector with flying leads on the opposite end to interface
to power, i/o and/or remote encoder.

To P1 To Power & I/O  [Pair [wire Function Encoder
Colors Function
= 1 Black Direction IDX+
E.FI White Step Clock | IDX-
== % E% 2 Black Analog In Analog In
=, R Green Capt/Trip Capt/Trip
N 3 Black 1/012 CH B-
Blue 11011 CH B+
10.0” (3.0m) 4 |Black__[I/010 CHA-
Yellow 1/09 CHA+
5 Black 1/04 1/04
Brown 1/03 1/03
6 Black 1102 1/02
Orange |1/O1 1/01
7 White 1/0 Ground [1/O Ground
Red 1/0 Power 1/0 Power
8 Black Power GND [Power GND
Red +V +V

Figure 4.7 Prototype development cable PD16-1417-FL3

Prototype development cable  Description: Pre-wired mating connector interfaces to an MForce 4-pin
PD04-MF17-FL3  wire crimp connector, with flying leads other end, for quick test/develop-
ment.

Function: Motor Interface.

Wire Colors Function

ToP3 To Motor

Green Phase A
White Phase A\
- Red Phase B
E AP | % LE Black Phase B\
Cm
3.0m

Figure 4.8 Prototype development cable PD04-MF17-FL3

MFI17:4-14 Integrated Motor and Driver
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4.7 Mating connector kits

Use to build your own cables. Kit contains 5 mating shells with pins.
Cable not supplied. Manufacturer’s crimp tool recommended.

Mates to connector:

P2 10-pin pressure-fit IDC.........cccueiiiiiieiiieee e CK-01
P2 10-pin Wire CrHIMP......oeiiiiiee e CK-02
P1 16-pin WIire CrIMP......eeiiiiie e CK-10

P3 4-pin wire crimp

Integrated Motor and Driver MFI17:4-15
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1 Introduction
The Motion “ontrol MForce PowerDrive offers system designers a cost
effective, full featured programmable motion controller integrated with a
+12 up to +75 VDC* microstepping driver.

1.1 MForce PowerDrive unit overview

The unsurpassed smoothness and performance delivered by the Mo-
tion Control MForce PowerDrive are achieved through advanced 2nd
generation current control. By applying innovative techniques to control
current flow through the motor, resonance is significantly dampened
over the entire speed range and audible noise is reduced.

The MForce PowerDrive accepts a broad input voltage range from +12
up to +75 VDC*, delivering enhanced performance and speed. Over-
sized input capacitors are used to minimize power line surges, reducing
problems that can occur with long cable runs and multiple drive sys-
tems. An extended operating range of —40° to +85°C provides long life,
trouble free service in demanding environments.

Standard features of all Motion Control MForce PowerDrive include four
+5 to +24 volt general purpose /O lines, one 10 bit analog input, 0 to
5MHz step clock rate, 20 microstep resolutions up to 51,200 steps per
revolution, and full featured easy-to-program instruction set.

Expanded features of MForce PowerDrive versions include up to eight
+5 to +24 volt general purpose I/O lines and the capability of electronic
gearing by following a rotary or linear axis at an electronically controlled
ratio, or an output clock can be generated fixed to the internal step
clock.

For an expanded choice of line counts and resolutions with MForce
PowerDrive versions only, closed loop control is available with an inter-
face to a remotely mounted user-supplied external encoder.

The MForce communicates over RS-422/485 which allows for point-to-
point or multiple unit configurations utilizing one communication port.
Addressing and hardware support up to 62 uniquely addressed units
communicating over a single line. Baud rate is selectable from 4.8 to
115.2kbps.

Optional communication protocols include CANopen. The CAN bus is
2.0B active (11 and/or 29 bit) and is capable of all standard frequen-
cies from 10kHz to 1MHz. CANopen features include node guarding,
heartbeat producer, SDOs and PDOs. Highlights include variable PDO
mapping and extended node identifier.

Numerous connector styles give you choices for the best fit and fea-
tures. Select from 12.0” (30.5cm) flying leads, pluggable terminal strip,
locking wire crimp connectors, and M12/M23 circular connectors on
IP65 sealed versions.

MForce connectivity has never been easier with options ranging from
all-inclusive QuickStart Kits to individual interfacing cables and mating
connector kits to build your own cables.

MFI34:1-1
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1.2

1.3

1.4

The MForce PowerDrive is a compact, powerful and cost effective mo-
tion control solution that will reduce system cost, design and assembly
time for a large range of brushless step motor applications.

Product identification

ORTION

@ MFI3C[ [ |34N7 —i |
QuickStart Kit

details above
P2: Communications
RL = RS-422/485 with 10-Pin Friction Lock Wire Crimp Remote Encoder Interface

CB = CANopen with DB9 Connector For Closed Loop Control
P3: Power (Encoder Not Supplied)
2-Pin Locking Wire Crimp

P1:1/0

14-Pin Locking Wire Crimp

(20-Pin with Remote Encoder)

P4: Motor Interface
4-Pin Locking Wire Crimp

Example: Part Number MFIBCRL34N7 is a Motion Control MForce PowerDrive
with 14-pin 1/O interface, 2-pin power interface, RS-422/485 communications with
10-pin friction lock wire crimp connector and 4-pin motor interface.

Option: Include -EE to part number for optional interface to remote encoder (not supplied).

Figure 1.1 Standard product options

Documentation reference

The following User's manuals are available for the MForce Power-
Drive:

[ ] Product manuals, describes the technical data, installation, con-
figuration and programming of the product.

[ | Quick Reference, describes the basic wiring, connection and
use of this product. The quick reference is shipped in printed
form with the product.

This documentation is also available for download from the IMS web site
at http://www.imshome.com

Product software

The Motion Control MForce PowerDrive integrated motor and driver may
be programmed using any standard ASCII txt editor and ANSI terminal
emulated. The recommended environment is the IMS Terminal Inter-
face, which is a combined terminal/program editor tailored for use with
motion control products. This free software may be downloaded from
http://www.imshome.com/software_interfaces.html.

Installation and usages instructions are to be found in the MCode Pro-
gramming Manual, which is correlated to this document.

MF134:1-2
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2.1

Specifications

Mechanical specifications

3.473

@0.187 +0.01
(@ 4.75 £0.25)

2X #8 Screws
for End Mount

0.160 £0.01
*1 F(4.06 10.25)

@ 0.160 £0.01 Thru
(9 4.06 +0.25 Thru)
4X #6 Screws
for Flat Mount

FRONT VIEW -~ @82 ]
et
2.116
(53.75)
Connector Options
*
2X 0.580
(X 1473) ¥
\r\_/riLJ_l
0.225 B 3.00 +0.01 .
(5.72) (76.2 £0.25)
BOTTOM VIEW
0.308 TYP.
(7.82 TYP)
T
3.897
(98.98)
2.931 TYP.
(74.45 TYP)
A,LA&A, 12#>_
0.417 TYP./‘ 2.950
(10.59 TYP.) (74.93)
3.473 -
(88.21) !

Connector Options

ooooooo
boooooo
o
P3 P1

Ele
(=)

P4

EIG
B

P4

P2 HIIHH iiiiiiiii
Dooooooooo
=
P3 P1

=
ooooooo
f

P3 P1
=)

o
oo
P2

P4

Pluggable Locking Wire Crimp

Remote Encoder Option

CANopen with DB39

Figure 2.1 Standard and Expanded features mechanical specifications
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2.2

221

2.2.2

General specifications

Electrical specifications

Condition Min Typ Max Unit
Input voltage range — +12 — +75 vDC
Max power supply current — — — 4.0* A
RMS — — 5.0 A
Output Current
Peak — — 7.0 A

*per MForce PowerDrive, Actual current depends on voltage and load.
** Maintains power to control and feedback circuits [only] when input
voltage is removed

Table 2.1 Electrical specifications

Standard 1/O specifications (plus)

Condition Min Typ Max Unit

General Purpose I/O - Number and Type

/O Points 1-4 . 41/0 pom_ts cgnflgurable_ as sinking or
sourcing inputs or sinking outputs

General Purpose I/O - Electrical

Inputs — TTL — +24 VvDC
Sinking Outputs — — — +24 VDC
QOutput Sink Current One channel — — 600 mA
Logic O — — <0.8 vDC
Logic Threshold
Logic 1 — — >2.2 VvDC
Sinking Over temp, short circuit
Protection . Transient Over Voltage, Inductive
Sourcing
Clamp
Analog Input
Resolution —
Voltage Mode 0to +5VDC, 0to +10 VDC
Range
Current Mode 4 to 20 mA, 0 to 20mA
Clock I/0
Types — Step/Direction, Up/Down, Quadrature
Logic Threshold . +5 VDC TTL Input, TTL Output (with 2

kQ Load to Ground

Trip Output/Capture Input

+5 VDC TTL Input, TTL Output (with 2

Logic Threshold - kQ Load to Ground

Table 2.2 1/O specifications

MF134:2-2
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2.2.3

Expanded /O specifications (Plus? expanded features)

Condition

Min

Typ Max Unit

General Purpose I/0 - Number and Type

1/0 Points 1-8

8 1/0 points (4 if configured for

remote encoder) configurable as
sinking or sourcing inputs or outputs

General Purpose I/O - Electrical

Inputs Sinking or Sourcing TTL — +24 vDC
Sinking — — +24  VDC
Outputs
Sourcing +12 +24 VDC
Output Sink Current One channel — — 600 mA
Motion I/O
Range 0.001 — 2.000
Resolution — — 32 bit
Electronic gearing Threshold — — TTL  VvDC
Filter range 50nSto 12.9 uS

(10 MHz to 38.8 kHz

Secondary clock out ratio

1:1

50 nS to 12.9 uS

High speed position capture Filter range (10 MHz to 38.8 kHz
Resolution — — 32 bit
Speed — — 150 nS
High speed trip output Resolution — — 32 bit
Threshold — — TTL vDC

Optional remote encoder (closed loop)*

Type

User supplied differential encoder

Steps per revolution

See motion specifications table

Resolution

User defined . Note: microsteps/rev

2X the encoder counts/rev

minimum.

*Remote encoder inputs replace I/O points 4-8 and step and direction I/O

Table 2.3 Expanded 1/O specifications
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2.2.4

2.2.5

Communications specifications

Condition Min Typ Max Unit
RS-422/485 (standard)
BAUD rate — 4.8 115.2 kbps
CANopen (optional)
Type 2.0B active
BAUD rate — 10 kHz — 1 MHz —
Application layer Version 3.0 DS-301
Device profile Version 2.0 DSP-402
ID — 11 or 29 bit
Isolation — Galvanic

Thermal specifications

Table 2.4 Communications specifications

Min Typ Max Unit
Heat sink temperature non-condensing humidity -40 — +85 °C
Motor temperature non-condensing humidity -40 — +100 °C

Table 2.5 Thermal specifications
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2 Specifications

2.2.6 Motion specifications

Microstep Resolution - Open Loop

Number of microstep resolutions 20

Available microsteps per revolution
200 400 800 1000 1600 2000 3200 5000 6400 10000
12800 20000 25000 25600 40000 50000 51200 36000' 216002  25400°
1=0.01 deg/pstep  2=1 arc minute/ystep  *3=0.001 mm/pstep
* 1" per revolution lead screw
Counters
Counter 1 (C1) Type Position
Counter 2 (C2) Type Encoder
Resolution 32 bit
Maximum Edge Rate 5 MHz
Velocity
Range 45,000,000 Steps/Sec.
Resolution 0.5961 Steps/Sec.
Acceleration/Deceleration
Range 1.5 x 10° Steps/Sec.2
Resolution 90.9 Steps/Sec.?
Table 2.6 Motion specifications
2.2.7 Software specifications

Program Storage Type/Size

Flash/6384 Bytes

User Registers

(4) 32 Bit

User Program Labels and Variables

192

Math, Logic and Conditional Functions

+ -, X %, <,>, =, 5,2, AND, OR, XOR, NOT

Branch Functions

Branch and Call (Conditional)

Party Mode Addresses

62

Encoder Functions

Stall Detect, Position Maintenance, Find Index

Predefined I/O Functions

Input Functions

Home, Limit+, Limit -, Go, Stop, Pause, Jog+, Jog-, Analog Input

Output Functions

Moving, Fault, Stall, Velocity Changing

Trip Functions

Trip on Input, Trip on Position, Trip on Time, Trip Capture

Table 2.7 Software specifications
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2.2.8

Performance curves

Motor performance curves were generated using stock motors sold by
Schneider Electric Motion USA. For performance information specific to
the motor you are using see the manufacturer documentation.
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Motion Control MForce PowerDrive 2 Specifications

2.3 Connectivity specifications/pin assignments — Communications

2.3.1 RS-422/485 communications

10-pin friction lock wire crimp (onlu available
on pluggable connector versions)

Pin # Function Description

1 TX+ Transmit plus

H1ose6 a2l
97531 Communications ground only. Do not ground
o P2 L] 2 Comm GND aux-logic to this pin.
— 3 RX- Receive minus
4 TX- Transmit minus
Auxiliary logic maintains power to the logic
5  Aux-Logic circuitry in the absence of motor power. +12 to

Connectivity Options +24 VDC input

USB to RS-422/485 6 RX+ Receive plus
Converter:
MD-CC402-001 7 RBRX+ Receive plus
Mating connector kit: 8 RX- Receive minus
CK-02 -

9 TX+ Transmit plus
Mfg P/N: -
Sh%ll 10 TX- Transmit minus

Hirose DF11-10DS-2C

Table 2.9 P2 communications, 10-pin locking wire crimp
Pins
Hirose: DF11-2428SC

10-pin press-ft (IDC style) Only available on
fying leads versions

Pin # Function Description
1 TX+ Transmit plus
246810 2 TX- Transmit minus
13579
— 3 RX+ Receive plus
P2
4 RX- Receive minus
Auxiliary logic maintains power to the logic
5  Aux-Logic circuitry in the absence of motor power. +12 to
o : +24 VDC input
Connectivity Options
USB to RS-422/485 6 RX+ Receive plus
Converter:
MD-CC400-001 7 RX- Receive minus
Mating connector kit: 8 TX- Transmit minus
CK-01
9 TX+ Transmit plus
“s"ﬁ%.f’m: 10  Comm GND Communications ground only. Do not ground
SAMTEC: TCSD-05-01-N aux-logic to this pin.
Ribbon cable Table 2.10 P2 communications, 10-pin pressure fit IDC/SAMTEC

Tyco: 1-57051-9
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2.3.2

CANopen communications option

9-pin D-sub female (DB-9F)

Pin # Function

Description

DD oooodg
oooodg

=T
=]
© @ al

P2

Connectivity Options

USB to CANopen converter:

MD-CC500-000

1 N/C Not connected

2 CANlow CAN_L bus line (low dominant)
3 CAN-V CAN communications ground

4 N/C Not connected

5  Shield Optional CAN shield

6 CAN-V Optional ground

7  CAN high CAN_H bus line (high dominant)
8 N/C Not connected

9 CAN+V +7 to +30 VDC power supply

Table 2.11 CANopen communications, P2: 9-pin D-sub female (DB-9F)
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2 Specifications

2.4 Connectivity specifications/pin assignments - Power and I/O

24.1 Power and I/O - standard I/O

12”7 (304.8 mm) fying leads

Wire Color  Function Description
White/yellow  1/O 1 General purpose 1/0O point 1
White/orange 1/0 2 General purpose I/O point 2
White/violet I/0 3 General purpose I/O point 3
White/blue /0 4 General purpose I/O point 4
Green Analog input 21}: BSK:IZDOC;TSA\tO +10VDC, 410 20
Black GND Power and auxiliary ground
Red +V Motor power

Table 2.12 Power and I/O interface - 12” (308.8.mm) flying leads
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2.4.2

2.4.3

DC motor power

2-pin friction lock wire crimp

0o o
0D oo

Pin # Function Description
[ 2 1 J oooog 1 +V +12 to +60 VDC motor power
ooood
ey 2  Ground Power supply return (ground)
P3

(o]
(=)

[

Connectivity Options
Prototype development
cable PD-02-3400-FL3

Mating connector kit:
CK-05

Mfg P/N:
Shell
Molex 751067-0200

Pins
Molex 750217-9101

Table 2.13 P3 DC power, 2-pin locking wire crimp

I/O - expanded I/O (Plus?expanded features)

14-pin locking wire crimp

Pin # Function

Description

1 1/O power I/O Power, used with sourcing inputs or outputs
2 1/OGND Non-isolated 1/O Ground. Common with Power Ground
75
3 /01 0 to +24 VDC Programmable I/O Point 1
Pl 4 102 0 to +24 VDC Programmable I/O Point 2
E @ 5 103 0 to +24 VDC Programmable I/O Point 3
TN 6 104 0 to +24 VDC Programmable I/O Point 4
7 1/09 0 to +24 VDC Programmable I/O Point 9
8 1/010 0 to +24 VDC Programmable I/O Point 10
ER R e taiel 9 1011 0 to +24 VDC Programmable /O Point 11
cable: ;
TS 10 /012 0 to +24 VDC Programmable 1/0 Point 12
Mating connector kit 11 Sgpture/tnp Eé%ZISpeed Capture Input or Trip Output. +5 VDC Logic
CK-09
Mtg P/N: 12 Analogin 0t0o10V/4to20 mA/0to20 mA Analog Input
Shell 13 Step/clock  Step clock i/o. Can also be configured as quadrature or
JST PADP-14V-1-S 1/0 clock up/down. +5 VDC logic level.
Pins 14 Direction/  Direction i/o. Can also be configured as quadrature or
SRR BT clock I/O  clock up/down. +5 VDC logic level.
Table 2.147 P1 Expanded I/O, 14-pin locking wire crimp
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24.4

I/O - remote encoder (Plus?)

20-pin locking wire crimp

Pin # Function Description
1 1/O power 1/O Power, used with sourcing inputs or outputs
il 201816141210 8 6 4 2
2 I/OGND Non-isolated 1/0O Ground. Common with Power Ground
P1 3 1/01 0 to +24 VDC Programmable I/O Point 1
E @ 4 1/02 0 to +24 VDC Programmable I/O Point 2
N 5 1/03 0 to +24 VDC Programmable I/O Point 3
6 104 0 to +24 VDC Programmable I/O Point 4
Connectivity Options 7 109 0 to +24 VDC Programmable I/O Point 9
Prototype development -
cable:: 8 /010 0 to +24 VDC Programmable I/O Point 10
PD20-3400-FL3 9 1011 0 to +24 VDC Programmable I/O Point 11
g;t';'? connector kit 10 /012 0 to +24 VDC Programmable I/0 Point 12
. Capture/trip High Speed Capture Input or Trip Output. +5 VDC Logic
Mfg P/N: 11
Shell IO Level
JST PADP-20V-1-S 12 Analogin  0to10V /4020 mA/0to 20 mA Analog Input
Pins Step/clock  Step clock i/o. Can also be configured as quadrature or
JST SPH-001T0.5L 3 o clock up/down. +5 VDC logic level.
14 Direction/  Direction i/o. Can also be configured as quadrature or
clock 1/0 clock up/down. +5 VDC logic level.
15 CHA+ Channel A+ encoder input. +5 VDC logic level
16 CH A- Channel A- encoder input. +5 VDC logic level
17 CHB+ Channel B+ encoder input. +5 VDC logic level
18 CHB- Channel B- encoder input. +5 VDC logic level
19 IDX+ Index mark + encoder input. +5 VDC logic level
20 IDX- Index mark - encoder input. +5 VDC logic level

Table 2.15 I/O and remote encoder interface - 20-pin locking wire crimp
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2.4

Connectivity specifications/pin assignments - Motor

(P

7

Connectivity Options
Prototype development
cable

PD02-3400-FL3

Mating connector kit:
CK-07

Mfg P/N:

Shell

Molex 39-01-2045
Pins

Molex 44476-3112

Pin # Function Description
1 DA Phase A output
2 oA Phase A return
3 ©B Phase B output
4 @B Phase B return

Table 2.7 P4 motor, 4-pin locking wire crimp
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2.5

2.6

Options

Drive Protection Module

Connectivity

QuickStart kit

Communication Converters

Prototype Development Cables

Mating Connector Kits

The function of the DPM75 Drive Protection Module is to limit the surge
current and voltage to a safe level when DC input power is switched on
and off to the MForce).

For rapid design verification, all-inclusive QuickStart Kits have commu-
nication converter, prototype development cable(s), instructions and CD
for MForce initial functional setup and system testing.

Electrically isolated, in-line converters pre-wired with mating connec-
tors to conveniently set/program communication parameters for a single
MForce product via a PC’s USB port. Length 12.0’ (3.6m).

Mates to connector:

P2 10-pin pressure-fit IDC.......ccccceviiienieenieerieee MD-CC400-001
P2 10-pin Wire CrmMpP.......ccoiiiieieiiee e MD-CC402-001
P2 9-pin DSub (CANOPEN) .....ceeeirvieeeiiee e MD-CC500-000

Speed test/development with pre-wired mating connectors that have fly-
ing leads other end. Length 10.0’ (3.0m).

Mates to connector:

P2 10-pin Wire CriMpP.......cocovcieeieiee e PD10-1434-FL3
P1 20-pin wire Crimp.......coooiiiiiieiee e PD20-3400-FL3
3400P1 14-pin Wire Crimp.......ccccvvveeeeeeeniiiieeeee e PD14-2334-FL3
P3 2-pin Wire Crimp......cceeeiiiiieeiee e PD02-3400-FL3

Use to build your own cables. Kit contains 5 mating shells with pins.
Cable not supplied. Manufacturer’s crimp tool recommended.

Mates to connector:

P2 10-pin pressure-fit IDC.........cociiiiiiieieeee e CK-01
P2 10-pin WIire CrHIMP......oeiiiiie e CK-02
P1 14-pin WIire CrHIMP......eiiiiiie e CK-09
P1 20-pin WIir€ CrHIMP......veeeeeiieeeeeiie et e CK-11
P3 2-pin WIre CriMP..ccoeeee et CK-05
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3 Mounting and connection recommendations

/\ DANGER

EXPOSED SIGNALS

Hazardous voltage levels may be present if using an open
frame power supply to power the product.

Failure to follow these instructions will result in death or
serious injury.

A\ CAUTION
SWITCHING DC POWER/HOT PLUGGING

Do not connect or disconnect power, logic, or communications
while the device is in a powered state.

Remove DC power by powering down at the AC side of the DC
power supply.

Failure to follow these instructions can result in equipment
damage.

A\ CAUTION

LEAD RESTRAINT

Some MForce mounting configurations require that the drive
move along a screw. Ensure that all cabling is properly re-
strained to provide strain relief on connection points..

Failure to follow these instructions can result in equipment
damage.

/A CAUTION
THERMAL MANAGEMENT

Do not remove the thermal pad attached to the mounting sur-
face of the MForce PowerDrive. It is essential to maintaining a
sife driver temperature at full current..

Failure to follow these instructions can result in equipment
damage.
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3.1 Mounting

Earthing to
star point

Shield on
mounting plate

i~ @

System earth

Machine bed

End Mounting hardware

2 x #8-32 (M4) screw

2 x #8 (4mm) flat washer

2 X #8 (4mm) split
lockwasher

Base Mounting hardware

4 x #6-32 (M3.5) screw

2 x #6 (3.5mm) flat washer

2 x #6 (3.5mm) split
lockwasher

Earth motor
to machine bed

=

e

/

Control cabinet

Star point
for earthing

®

MForce
PowerDrive

DC Supply

+12 to
+75VDC

.
zom

Motor cable

[

SPI /O cable

Figure 3.1 MForce PowerDrive mounting
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3 Mounting

3.2

3.2.1

3.2.2

Layout and interface guidelines

Rules of wiring

Rules of shielding

Logic level cables must not run parallel to power cables. Power cables
will introduce noise into the logic level cables and make your system
unreliable.

Logic level cables must be shielded to reduce the chance of EMI
induced noise. The shield needs to be grounded at the signal source
to earth. The other end of the shield must not be tied to anything, but
allowed to float. This allows the shield to act as a drain.

Power supply leads to the MForce PowerDrive need to be twisted. If
more than one driver is to be connected to the same power supply, run
separate power and ground leads from the supply to each driver.

| Power supply and motor wiring should be shielded twisted pairs,
and run separately from signal-carrying wires.

] A minimum of one twist per inch is recommended.

| Motor wiring should be shielded twisted pairs using 20 gauge, or
for distances of more than 2 m, 18 gauge or better.

[ | Power ground return should be as short as possible to estab-
lished ground.

[ ] Power supply wiring should be shielded twisted pairs of 18
gauge for less than 4 amps DC and 16 gauge for more than 4
amps DC.

[ ] The shield must be tied to zero-signal reference potential. It is
necessary that the signal be earthed or grounded, for the shield
to become earthed or grounded. Earthing or grounding the
shield is not effective if the signal is not earthed or grounded.

u Do not assume that Earth ground is a true Earth ground. De-
pending on the distance from the main power cabinet, it may be
necessary to sink a ground rod at the critical location.

[ ] The shield must be connected so that shield currents drain to
signal-earth connections.

[ ] The number of separate shields required in a system is equal to
the number of independent signals being processed plus one for
each power entrance.

] The shield should be tied to a single point to prevent ground
loops.

u A second shield can be used over the primary shield; however,
the second shield is tied to ground at both ends.
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3.3

3.3.1

Recommended wiring

The following wiring/cabling is recommended for use with the MForce
PowerDrive:

LOGIC WIFING....eeeee e 22 AWG
Wire Strip Length........oooiiiiee e 0.25” (6.0 mm)
Power, Ground ............c......... See Part 1 Section 3 of this document

Recommended mating connectors and pins

Communications

I/O, and Power

Motor

Press-Fit IDC - P2 (MForce PowerDrive Only)
10-PinIDC ... Samtec: TCSD-05-01-N
Ribbon Cable ..o Tyco: 1-57051-9

Friction Lock Wire Crimp - P2

10-pin Friction Lock (MDI34Plus2)................ Hirose DF11-10DS-2C
Crimp Contact for 10-pin Friction Lock (22 AWG).......... DF11-22SC
Crimp Contact for 10-pin Friction Lock (24 - 28 AWG)DF11-2428SC
Crimp Contact for 10-pin Friction Lock (30 AWG).......... DF11-30SC

The following mating connectors are recommended:
Manufacturer PNs

14-pin Locking Wire Crimp Connector Shell JST PN PADP-14V-1-S

CrmMP PiNS ...ooiiiie e JST PN SPH-001T-P0.5L
20-pin Locking Wire Crimp Shell ................. JST PN PADP-20V-1-S
CrmP PiNS ...ooiiiie e JST PN SPH-001T-P0.5L
2-pin Locking Wire Crimp Connector Shell.......... Molex 51067-0200
Crimp PiNS ..o Molex 50217-9101 Brass
4-pin locking wire crimp connector shell............... Molex 39-01-2045
CrimP PINS .o Molex 44476-3112
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4 Connection and interface

/\ DANGER

EXPOSED SIGNALS

Hazardous voltage levels may be present if using an open
frame power supply to power the product.

Failure to follow these instructions will result in death or
serious injury.

A\ CAUTION
SWITCHING DC POWER/HOT PLUGGING

Do not connect or disconnect power, logic, or communications
while the device is in a powered state.

Remove DC power by powering down at the AC side of the DC
power supply.

Failure to follow these instructions can result in equipment
damage.
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4.1 Connector orientation

The illustration below shows the connector positions and orientation
with regard to the location of pin 1.

All connector drawings in this section will show this orientation.

P1: Flying leads (Power and I/O)
P2: 10-pin IDC (RS-422/485)

P1: 14-pin wire crimp (1/O)
P2:10-pin wire crimp (RS-422/485)

Pin 1 — Pin 10
Red conductor —»

=/
P1: 20-pin wire crimp (/O and Remote Encoder) P1: 14-pin wire crimp (I/O)
P2: 10-pin wire crimp (RS-422/485) P2: DB-9F (CANopen)
=]
‘ 10 2 20 2 ‘
][] IZIIZIIZIIZIEIZIIZIEI]%
P2 g
pg 1 PL_ T P1
(12 U 12345
©) ( 6789 ; ©)
52 P2 T

"Figure 4.1 Connector orientation
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4.2 Interfacing RS422-485 communications

For general RS422/485 single and party mode communications prac-
tices please see Part 1 Section 5 of this document.

/A CAUTION
COMMUNICATIONS GROUND LOOPS

To avoid ground loops in the system only connect communica-
tions ground to the first MForce in the system. Do not connect
communications ground on subsequent MForces.

Failure to follow these instructions may result in damage
to system components!

A\ CAUTION

HOT PLUGGING!

Do not connect or disconnect communications while the device
is in a powered state.

Failure to follow these instructions may result in damage
to system components!

4.2.1 P2 — 10-pin pressure-fit IDC style connector

_ Pin # Function Description
Pin 1 ———Pin 10 1 TX+ Transmit plus
I 2 TX- Transmit minus
3 RX+ Receive plus
2 46 810 4 RX R - -
{35709 - eceive minus
s SSSSU S UuR Auxiliary logic maintains power to the logic
* 5  Aux-Logic circuitry in the absence of motor power. +12 to
+24 VDC input
Red conductor ,
6 RX+ Receive plus
7 RX- Receive minus
8 TX- Transmit minus
9 TX+ Transmit plus
10 Comm GND Communications ground only. Do not ground

aux-logic to this pin.

Table 4.1 Communications connections, P2 - 10-pin IDC

Connectivity accessories ~ Mating coONNECIOr Kit .........courueirieirinenieiseeseee e CK-01
(contains 5 connector shells, ribbon cable not included)

Communications converter cable (10/3.0 m)........... MD-CC400-001
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4.2.2 P2 — 10-pin friction lock wire crimp

------ Use to connect second device ~ Pin # Function Description

2: Ground
4: TX-

1 X + Transmit plus

5> Comm GND Communications ground only. Do not ground

8: RX-] aux-logic to this pin.
10: TX={% H - ,
0 RX - Receive minus
X - Transmit minus

Auxiliary logic maintains power to the logic
5  Aux-Logic circuitry in the absence of motor power. +12 to
+24 VDC input

6 RX+ Receive plus
7 RBRX+ Receive plus
8 RX- Receive minus
9 TX+ Transmit plus
10 TX- Transmit minus

Table 4.2 P2 communications, 10-pin locking wire crimp

Connectivity accessories ~ Mating CONNECLON Kit ..........erereerirerirerieeee e e seeeeee e e CK-02
(contains 5 connector shells, ribbon cable not included)
Communications converter cable (10/3.0 m)........... MD-CC402-001
4.3 Interfacing CANopen communications

4.3.1 P2 — 9-pin d-sub connector (female)

Shield Pin # Function Description
CAN -V 1 N/C Not connected
CAN_L 2 CAN low CAN_L bus line (low dominant)
@ K1 62 73 84 95 @ 3 CAN-V CAN communications ground
4 N/C Not connected
CAN +V 5  Shield Optional CAN shield
Cil\?NV_H 6 CAN-V Optional ground
7  CAN high CAN_H bus line (high dominant)
8 N/C Not connected
9 CAN+V +7 to +30 VDC power supply
Table 4.3 CANopen communications, P2: 9-pin D-sub female (DB-9F)
Connectivity accessories ~ Communications converter cable................c...c.......... MD-CC500-000
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4.4 Interfacing DC power
See part 1 of this document, section 3, for recommended power cable
configurations.
/A CAUTION
OVER VOLTAGE
The DC voltage range for the MForce23Plus is +12 to +60
VDC. Ensure that motor back EMF is factored into your power
supply size calculations.
Allow 3.0 A maximum power supply output current per MForce
in the system. Actual power supply current will depend on volt-
age and load.
Failure to follow these instructions can result in equipment
damage.
4.4.1 Recommended power supply characteristics
Voltage range +12to +75 VDC
Type Unregulated linear
Ripple + 5%
Output current 4.0 A (per MForce PowerDrive
Table 4.4 Recommended power supply specifications
4.4.2 Recommended wire gauge
Cable Length: Feet (meters) 10 (3.0) 25 (7.6) 50 (15.2) 75(22.9) 100 (30.5)
Amps Peak Minimum AWG
1 Amp Peak 20 20 18 18 18
2 Amps Peak 20 18 16 14 14
3 Amps Peak 18 16 14 12 12
4 Amps Peak 16 14 12 12 12

Table 4.51 Recommended power supply wire gauge
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4.4.3 P1— 12’ (30.5 cm) flying leads interface

Wire Color
Red Motor power supply
Black Power ground

Table 4.6 Power and ground connections, flying leads

4.4.4 P3 — 2-pin locking wire crimp interface
Pin2GND  Pin1+V Pin # Signal IMS cable wire colors
PD02-3400-FL3
1 +12 to +75 VDC supply Red
2 Power ground Black

Table 4.7 Power and ground connections, 12-pin locking wire crimp

Connectivity accessories ~ Mating CONNECLON Kit .........cccrueirueinereenireereereeeeesee s CK-05

(contains 5 connector shells and the appropriate quantity of pins
to make 5 cables)

Prototype development cable (10°’/3.0 m)................ PD02-3400-FL3
Manufacturer (Molex) part numbers — Connector Shell...............oooveeveeueeuieeeieeeeeeeeeeee e 51067-0200
PN, s 50217-9101

445 Power Interface using Drive Protection Module DPM75

The DPM75 Drive Protection Module will limit surge currents for one (1)
MForce PowerDrive at 75 VDC to allow switching DC Power.

SPST
switch* Fuse**
OJAterminal power + | o e
(OB terminal power — |
O |C terminal drive —|O
K drive + Q_—|
+V. GND - +
L No jumper for 75 VDC Max.
MDrive Power supply

* Do not switch negative side of supply
**Fuse = 6.3 Amp slow blow (recommended: Bussman S505-6.3A
or Littelfuse 215006.3). The fuse is optional.

Figure 4.2 DPM75 Drive Protection Module
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4.5 Interfacing 1/0

See part 1 of this document, section 4, for I/O interface configurations
and methods.

/A CAUTION
ELECTRICAL OVERSTRESS

The general purpose I/O is tolerant to +24 VDC. The following
listed I/O point is TTL level and only tolerant to +5 VDC:

1) Capture/Trip

2) Step/Direction

3) Remote encoder inputs
Do not exceed +5 VDC on these points.

Failure to follow these instructions can result in equipment
damage.

45.1 P1— 12’ (30.5 cm) flying leads interface

Wire Color Signal

White/yellow General purpose 1/0O 1
White/orange General purpose /0 2
White/violet General purpose /0 3
White/blue General purpose /0O 4
Green Analog input

Table 4.8 /O connections, flying leads

MFI134:4-7



Revision R040510

4 Connection and Interface Motion Control MForce PowerDrive

4.5.2 P1 — 14-pin locking wire crimp interface (expanded 1/O)

Pin Numbers Signal Prototype development cable
2:1/0O ground ] wire colors (twisted pairs)

5 I‘}OV40 2[] 1 1/0 power Red Pai
: M air

8:1/0 10 2 1/0 ground Black
10: 1/O 12 3 General purpose /0 1 Orange Pai
air

12: Analog 4 General purpose I/0O 2 Black

14: Direction M M 5 General purpose 1/0 3 Brown
Pair

I_z I_EB 6 General purpose I/0 4 Black

7 General purpose /0 9 Yellow
aa il Pair

i - 8 General purpose /0 10 Black
| 1: 1/0 pwr 9 General purpose /0 11 Blue )
3:1/01 Pair

: 10 General purpose /0 12 Black

5: /03 11 Capture outputitrip input G

7:1/0 9 apture output/trip inpu reen Pair

119:1/0 11 12 Analog input Black
L 11: Capture/Trip 13 Step clock 1/0 White bai
: air

H13: Step Clock 14 Direction clock 1/0 Black

Table 4.9 /O connections, 16-pin locking wire crimp

Connectivity accessories ~ Mating CONNECON Kit ...........ccvrveerrienirieeriec e CK-09
(contains 5 connector shells and the appropriate quantity of pins
to make 5 cables)

Prototype development cable (10'/3.0 m)................ PD14-2334-FL3
Manufacturer (JST) part numbers — Connector Shell...........c.c.ccveeieeieeeeeeeeeeee e, PADP-14V-1-S
PINS e s SPH-001T0.5L
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45.3 P1 — 20-pin locking wire crimp interface (remote encoder)
2: /0 ground Pin Numbers Signal Pr_ototype deve_lopmen_t cable
4:1/0 2 wire colors (twisted pairs)
6:1/04 1/0: Cable 1
8:1/0 10
10: 1/0 12 1 I/O power Red Pai
12: Analog air
14: Direction 2 I/0 ground Black
|_||_||_| |_ |_ |_ |_ |_ |_ 3 General purpose /O 1 Orange Pai
H Q air
El ” ” | | | | | |j 4 General purpose 1/0 2 Black
R j 5 General purpose I/0 3 Brown
|| S = s s]s PUTP Pair
U1: 10 pwr 6 General purpose /0O 4 Black
H3:1/01 7 General purpose 1/0 9 Yellow
U5:1/0 3 Pair
U7:1/09 8 General purpose I/0 10 Black
L 9:1/0 11
| 11: Capture/Trip 9 General purpose /0 11 Blue Pair
LI13: Step Clock 10 General purpose /0 12 Black
; 1 Capture output/trip input Green
I/O Connections P putitrip inp Pair
12 Analog input Black
13 Step clock 1/0 White .
16:CHA -] —— Pair
18:CHB - 14 Direction clock I/O Black
20: IDX - Remote Encoder: Cable 2
ol 15 Channel A + White/blue
e 000000 Pair
J|_||_||_||_||_||_|LJ_L| 16 Channel A - Blue/White
] 17 Channel B + White/orange
15:CHA + Pair
17:CHB + 18 Channel B - Orange/White
19: IDX + .
19 Index + White/green Pai
air
20 Index - Green/white
Remote Encoder
Connections Table 4.20 1/0 and remote encoder connections, 16-pin locking wire crimp
Connectivity accessories ~ Mating CONNECIOr Kit .........c..cceeueeeeeeereieicieeece e CK11

(contains 5 connector shells and the appropriate quantity of pins
to make 5 cables)

Prototype development cable (10°/3.0 m)................ PD20-3400-FL3
Manufacturer (JST) part numbers — Connector Shell..............cccoeeuveueeeeeiceceeeeceeeeeeae PADP-20V-1-S
PINS et e SPH-001T0.5L

MFI134:4-9



Revision R040510

4 Connection and Interface Motion Control MForce PowerDrive

4.6 Interfacing the motor
See part 1 of this document, section 5, for motor selection and interface
configurations.
4.6.1 P1 — 4-pin locking wire crimp interface
Pin1A Pin2 A Pin Numbers Signal Prototype development cable
wire colors (twisted pairs are
labled)
1 Phase A output Black (pair 2)
2 Phase A return White (pair 2)
3 Phase B output Black (pair 1)
4 Phase B return White (pair 1)
Pin3B Pin4 B Table 4.11 Motor connections, 4-pin locking wire crimp
Connectivity accessories  Mating connector Kit .............ccocoeeeeeeieriiiecieceeceeee e CK-07
(contains 5 connector shells and the appropriate quantity of pins
to make 5 cables)
Prototype development cable (10’/3.0 m)................ PD04-3400-FL3
Manufacturer (Molex) part numbers — Connector Shell...........cccueeeceeeeeeeeeeeeee e 39-01-2045
PN e 44476-3112
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4.7

4.7.1

USB to 10-pin wire crimp connector P2

CANopen communications converter cable

Connectivity accessory details

Communications converter cables

USB to 10-pin IDC connector P2

Electrically isolated in-line USB to RS-422/485 converter pre-wired with
P/N: MD-CC400-001

mating connector to conveniently program and set configuration param-
eters

6.0’ (1.8m)

To computer

To 10-pin USB port

IDC connector

in-line converter

6.0’ (1.8m)

Figure 4.3 MD-CC400-000 communications converter cable

Electrically isolated in-line USB to RS-422/485 converter pre-wired with
P/N: MD-CC402-001  mating connector to conveniently program and set configuration param-
eters

6.0’ (1.8m)

6.0 (1.8m)

To 10-pin friction lock
wire crimp connector

Figure 4.4 MD-CC402-001 communications converter cable

See Part 1, Section 6 of this document for CANopen connectivity in-
MD-CC500-000  structions and MD-CC500-000 details.
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4.7.2 Prototype development cables

Flying leads to10-pin wire crimp connector  Used in conjunction with the MD-CC402-001 communications converter
P2 -P/N: PD10-1434-FL3  cable to facilitate multi-drop RS-422/485 communications.

To 10-pin friction lock

wire crimp connector L Wire Colors Function
To Communications  \hite/Red Stripe Aux-Logic

White/Blue Stripe TX+

Blue/White Stripe TX-

White/Orange Stripe RX+

D)) [ B

% E Orange/White Stripe RX-

10.0° (3.0m) / Flying leads Green/White Stripe GND
terminated by crimp

pins for multidrop
connection

Note: If not using Aux-Logic

Remove Wire (White/Red Stripe)

Remove Ground Wire
(White/Green Stripe)

Drive #1
Ground Connects
to 1st Drive ONLY!

Figure 4.3 Multi-drop communications using the PD10-1434-FL3

Procedure

1) Remove ground wire (unless this is the first system MForce,
green/white stripe)

2) Remove aux-logic (if not used, red/white stripe)

3) Connect pre-crimped flying leads as shown in Figure 5.7 below

9
Blue/White Stripe
10 White/Blue Stripe
Orange/White Stripe
8 7 White/Orange Stripe

Figure 4.4 Wiring a second PD10-1434-FL3 into the 10-pin wire crimp connector.
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Flying leads to 14-pin locking wire crimp  The PD14-2334-FL3 prototype development cable is used to rapidly
connector P1 -P/N: PD14-2334-FL3  interface the MForce PowerDrive to the users controller. This 10’ (3.0 m)
cable consists of a 14-pin locking wire crimp connector to plug directly
into the MForce P1 connector with flying leads on the opposite end to
interface to 1/0O devices.

Pair |Wire Function Encoder
Colors Function
Black Direction IDX+

White Step Clock | IDX-

- . Black Analog In Analog In
To 14-pin wire crimp

Green Capt/Trip Capt/Trip
JST connector Tol/o 5 |Black [I012 CHB-
Blue 11011 CH B+
4 Black 11010 CHA-
| % | E Yellow 1109 CHA+
5 Black 1/04 1/104
Brown 1/03 1/03
10.0’(3.0m) g |Black 1102 1102
Orange |1/O1 1/01
7 Black 1/0 Ground  |1/0O Ground
Red 1/0 Power 1/0 Power

Figure 4.5 Prototype development cable PD14-2334-FL3

Flying leads to 20-pin locking wire crimp  The PD20-3400-FL3 prototype development cable is used to rapidly
connector P1 -P/N: PD20-3400-FL3 interface the MForce PowerDrive to the users controller. This 10’ (3.0 m)
cable consists of a 20-pin locking wire crimp connector to plug directly
into the MForce P1 connector with flying leads on the opposite end to
interface to I/O devices.

To 20-pin wire crimp Pair |Wire Colors Function
JST connector To Encoder |Cablel
1 Black Direction
White Step Clock
= SS | 2 Black Analog In
== Cable 2 E Green Capt/Trip
=i 3 Black 11012
== % Cable 1 LE Blue 011
=< 4 Black 1/010
Yellow 1/09
’ Black 1104
Both 10.0’ (3.0m) To /O 5 Brown 1103
6 Black 1102
Orange 1/01
7 Black 1/0 Ground
Red 1/0 Power
Cable 2

White w/Blue Stripe |CH A+
Blue w/White Stripe |CH A-
White w/Orange CH B+
Stripe

Orange w/White CH B-
Stripe

White w/Green IDX+
Stripe

Green w/White IDX-
Stripe

1

Figure 4.6 Prototype development cable PD20-3400-FL3
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Flying leads to 2-pin locking wire crimp
connector P3 -P/N: PD02-3400-FL3

Flying leads to 4-pin locking wire crimp

4.8

connector P4-P/N: PD04-3400-FL

Mating connector kits

The PD02-3400-FL3 prototype development cable is used to rapidly
interface the MForce PowerDrive to the users DC power supply. This
10’ (3.0 m) cable consists of a 2-pin locking wire crimp connector to plug
directly into the MForce P3 connector with flying leads on the opposite
end to interface to DC power.

To 2-pin wire crimp
Molex connector To Power

)} T

| E Wire Colors |Function
l, T “ l | 5 | Black Power Ground
Red +V
)

10.0’ (3.0m

Figure 4.7 Prototype development cable PD02-3400-FL3

Description: Pre-wired mating connector interfaces to the 4-pin wire
crimp connector, with flying leads other end, for quick test/development.

Function: Motor Interface.

To P4 To Motor

%g:@l | E

10’ (3.0m)

Figure 4.8 Prototype development cablePD04-3400-FL3

Use to build your own cables. Kit contains 5 mating shells with pins.
Cable not supplied. Manufacturer’s crimp tool recommended.

Mates to connector:

P2 10-pin pressure-fit IDC.........cccoeiiiiiei e CK-01
P2 10-pin WIir€ CriMP......ceeeeiiie et eeeee e e e e e CK-02
P1 14-pin Wire CrHIMP......eeiiiiie e CK-09
P3 2-PiN WIre CriMP...cceeeeeeceie et e e e CK-05
P4 4-pin WIire CrMP...ccooioeieeee e CK-07
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WARRANTY
TWENTY-FOUR (24) MONTH LIMITED WARRANTY

IMS Schneider Electric Motion USA warrants only to the purchaser of the Product from IMS Schneider Electric Motion USA (the “Cu  stomer”) that the
product purchased from IMS Schneider Electric Motion USA (the “Product”) will be free from defects in materials and workmanship under the normal use
and service for which the Product was designed for a period of 24 months from the date of purchase of the Product by the Custoer. Customer’s exclusive
remedy under this Limited Warranty shall be the repair or replacement, at Company’s sole option, of the Product, or any part of the Product, determined
by IMS Schneider Electric Motion USA to be defective. In order to exercise its warranty rights, Customer must notify Company in  accordance with the
instructions described under the heading “Obtaining Warranty Service”.

NOTE: MDrive Motion Control electronics are not removable from the motor in thef eld. The entire unit must be returned to the factory
for repair.

This Limited Warranty does not extend to any Product damaged by reason of alteration, accident, abuse, neglect or misuse or imp  roper or inadequate
handling; improper or inadequate wiring utilized or installed in connection with the Product; installation, operation or use of the Product not made in strict
accordance with the specif cations and written instructions provided by IMS; use of the Product for any purpose other than those for which it was designe;
ordinary wear and tear; disasters or Acts of God; unauthorized attachments, alterations or modi f cations to the Product; the misuse or failure of any item
or equipment connected to the Product not supplied by IMS Schneider Electric Motion USA; improper maintenance or repair of the Product; or any other
reason or event not caused by IMS Schneider Electric Motion USA.

IMS SCHNEIDER ELECTRIC MOTION USA HEREBY DISCLAIMS ALL OTHER WARRANTIES, WHETHER WRITTEN OR ORAL, EXPRESS OR
IMPLIED BY LAW OR OTHERWISE, INCLUDING WITHOUT LIMITATION, ANY WARRANTIES OF MERCHANTABILITY OR FITNESS FOR ANY
PARTICULAR PURPOSE. CUSTOMER’S SOLE REMEDY FOR ANY DEFECTIVE PRODUCT WILL BE AS STATED ABOVE, AND IN NO EVENT WILL
IMS BE LIABLE FOR INCIDENTAL, CONSEQUENTIAL, SPECIAL OR INDIRECT DAMAGES IN CONNECTION WITH THE PRODUCT.

This Limited Warranty shall be void if the Customer fails to comply with all of the terms set forth in this Limited Warranty. T his Limited Warranty is the
sole warranty offered by IMS Schneider Electric Motion USA with respect to the Product. IMS Schneider Electric Motion USA does not assume any other
liability in connection with the sale of the Product. No representative of IMS Schneider Electric Motion USA is authorized to e xtend this Limited Warranty
or to change it in any manner whatsoever. No warranty applies to any party other than the original Customer.

IMS Schneider Electric Motion USA and its directors, off cers, employees, subsidiaries and aff liates shall not be liable for any damages arising from any
loss of equipment, loss or distortion of data, loss of time, loss or destruction of software or other property, loss of product ion or profts, overhead costs,
claims of third parties, labor or materials, penalties or liquidated damages or punitive damages, whatsoever, whether based upo  n breach of warranty,

breach of contract, negligence, strict liability or any other legal theory, or other losses or expenses incurred by the Customer or any third party.

OBTAINING WARRANTY SERVICE

If the Product was purchased from an IMS Schneider Electric Motion USA Distributor, please contact that Distributor to obtain a Returned Material
Authorization (RMA). If the Product was purchased directly from IMS Schneider Electric Motion USA, please contact Customer Senice at info@imshome.
com or 860-295-6102 (Eastern Time Zone).

Customer shall prepay shipping charges for Products returned to IMS Schneider Electric Motion USA for warranty service and IMS ~ Schneider Electric
Motion USA shall pay for return of Products to Customer by ground transportation. However, Customer shall pay all shipping chages, duties and taxes for
Products returned to IMS Schneider Electric Motion USA from outside the United States.
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