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1 Introduction

The Motion  Control MForce PowerDrive  offers system designers a cost 
effective, full featured programmable motion con trol ler in te grat ed 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 ß ow through the motor, resonance is signiÞ cantly 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.

Stan dard features of all Motion Control MForce PowerDrive include four 
+5 to +24 volt general pur pose I/O lines, one 10 bit analog in put, 0 to 
5MHz step clock rate, 20 microstep res o lu tions up to 51,200 steps per 
rev o lu tion, and full fea tured easy-to-program in struc tion set.

Expanded features of MForce PowerDrive versions include up to eight 
+5 to +24 volt general pur pose 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 Þ xed 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 com mu ni cates over RS-422/485 which al lows for point-to-
point or multiple unit con Þ g u ra tions utilizing one com mu ni ca tion port. 
Addressing and hard ware support up to 62 uniquely addressed units 
com mu ni cat ing 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 identiÞ er.

Numerous connector styles give you choices for the best Þ t and fea-
tures. Select from 12.0” (30.5cm) ß ying 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. 
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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.

1.2 Product identifi cation

P1: I/O
14-Pin Locking Wire Crimp
(20-Pin with Remote Encoder)

P2: Communications
RL = RS-422/485 with 10-Pin Friction Lock Wire Crimp
CB = CANopen with DB9 Connector

OPTION

P3: Power
2-Pin Locking Wire Crimp

P4: Motor Interface
4-Pin Locking Wire Crimp

Remote Encoder Interface
For Closed Loop Control
(Encoder Not Supplied)

Example: Part Number MFI3CRL34N7 is a Motion Control MForce PowerDrive
with 14-pin I/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).

K
QuickStart Kit
details above

MFI3C 34N7 – EE

Figure 1.1 Standard product options

1.3 Documentation reference

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

Product manuals, describes the technical data, installation, con- 
fi guration 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

1.4 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.
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2 Specifi cations

2.1 Mechanical specifi cations

 
3.473

(88.21)

2X 0.580
(2X 14.73)

Ø 0.187 ±0.01
(Ø 4.75 ±0.25)
2X #8 Screws
for End Mount 

Connector Options

3.00 ±0.01
(76.2 ±0.25)

2.116
(53.75)

0.225
(5.72)

BOTTOM VIEW

FRONT VIEW

3.473
(88.21)

Ø 0.160 ±0.01 Thru
(Ø 4.06 ±0.25 Thru)
4X #6 Screws
for Flat Mount

0.308 TYP.
(7.82 TYP.)

2.931 TYP.
(74.45 TYP.)

3.897
(98.98)

0.417 TYP.
(10.59 TYP.)

0.160 ±0.01
(4.06 ±0.25)

2.950
(74.93)

Connector Options

P3 P1

P4

P2
P3 P1

P4

P2
P3 P1

P4P2

Pluggable Locking Wire Crimp Remote Encoder Option CANopen with DB9

Figure 2.1 Standard and Expanded features mechanical specifi cations
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2.2 General specifi cations

2.2.1 Electrical specifi cations

Condition Min Typ Max Unit

Input voltage range — +12 — +75 VDC

Max power supply current — — — 4.0* A

Output Current
RMS — — 5.0 A

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 specifi cations

2.2.2 Standard I/O specifi cations (plus)

Condition Min Typ Max Unit

General Purpose I/O - Number and Type

I/O Points 1-4 — 4 I/O points configurable 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 Threshold
Logic 0 — — < 0.8 VDC

Logic 1 — — > 2.2 VDC

Protection
Sinking Over temp, short circuit

Sourcing Transient Over Voltage, Inductive 
Clamp

Analog Input

Resolution —

Range
Voltage Mode 0 to +5 VDC, 0 to +10 VDC

Current Mode 4 to 20 mA, 0 to 20mA

Clock I/O

Types — Step/Direction, Up/Down, Quadrature

Logic Threshold — +5 VDC TTL Input, TTL Output (with 2 
kΩ Load to Ground

Trip Output/Capture Input

Logic Threshold — +5 VDC TTL Input, TTL Output (with 2 
kΩ Load to Ground

Table 2.2 I/O specifi cations
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2.2.3 Expanded I/O specifi cations (Plus2 expanded features)

Condition Min Typ Max Unit

General Purpose I/O - Number and Type

I/O Points 1-8 —
8 I/O 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

Outputs 
Sinking — — +24 VDC

Sourcing +12 +24 VDC

Output Sink Current One channel — — 600 mA

Motion I/O

Electronic gearing

Range 0.001 — 2.000

Resolution — — 32 bit

Threshold — — TTL VDC

Filter range 50 nS to 12.9 μS 
(10 MHz to 38.8 kHz

Secondary clock out ratio 1:1

High speed position capture
Filter range 50 nS to 12.9 μS 

(10 MHz to 38.8 kHz

Resolution — — 32 bit

High speed trip output

Speed — — 150 nS

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 I/O specifi cations
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2.2.4 Communications specifi cations

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 specifi cations

2.2.5 Thermal specifi cations

Min Typ Max Unit

Heat sink temperature non-condensing humidity -40 — +85 ºC

Motor temperature non-condensing humidity -40 — +100 ºC

Table 2.5 Thermal specifi cations
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2.2.6 Motion specifi cations

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 360001 216002 254003

1=0.01 deg/μstep     2=1 arc minute/μstep     *3=0.001 mm/μstep
* 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 ±5,000,000 Steps/Sec.

Resolution 0.5961 Steps/Sec.

Acceleration/Deceleration

Range 1.5 x 109 Steps/Sec.2

Resolution 90.9 Steps/Sec.2

Table 2.6 Motion specifi cations

2.2.7 Software specifi cations

Program Storage Type/Size Flash/6384 Bytes

User Registers (4) 32 Bit

User Program Labels and Variables 192

Math, Logic and Conditional Functions +, -, x, ÷, <, >, =, ≤, ≥, 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 specifi cations
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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 specifi c to 
the motor you are using see the manufacturer documentation.
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2.3 Connectivity specifi cations/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

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

3 RX - Receive minus

4 TX - Transmit minus

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

6 RX + Receive plus

7 RX + Receive plus

8 RX - Receive minus

9 TX + Transmit plus

10 TX - Transmit minus

Table 2.9 P2 communications, 10-pin locking wire crimp

10-pin press-fi t (IDC style) Only available on 
fl ying leads versions

Pin # Function Description

1 TX + Transmit plus

2 TX - Transmit minus

3 RX + Receive plus

4 RX - Receive minus

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

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 2.10 P2 communications, 10-pin pressure fi t IDC/SAMTEC

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

P2

9  7  5  3  1
10 8  6  4  2

P2

1  3  5  7  9
2  4  6  8  10

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
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2.3.2 CANopen communications option

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

Pin # Function Description

1 N/C Not connected

2 CAN low 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)

Connectivity Options
USB to CANopen converter:
MD-CC500-000

P2

1  2  3  4  5
6  7  8  9
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2.4 Connectivity specifi cations/pin assignments - Power and I/O

2.4.1 Power and I/O - standard I/O

12” (304.8 mm) fl ying leads 

Wire Color Function Description

White/yellow I/O 1 General purpose I/O point 1

White/orange I/O 2 General purpose I/O point 2

White/violet I/O 3 General purpose I/O point 3

White/blue I/O 4 General purpose I/O point 4

Green Analog input 0 to +5 VDC, 0 to +10 VDC, 4 to 20 
mA, 0 to 20 mA

Black GND Power and auxiliary ground

Red +V Motor power

Table 2.12 Power and I/O interface - 12” (308.8.mm) fl ying leads
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2.4.2 DC motor power

2-pin friction lock wire crimp

Pin # Function Description

1 +V +12 to +60 VDC motor power

2 Ground Power supply return (ground)
 

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

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

P3

2   1

2.4.3 I/O - expanded I/O (Plus2 expanded features)

14-pin locking wire crimp

Pin # Function Description

1 I/O power I/O Power, used with sourcing inputs or outputs

2 I/O GND Non-isolated I/O Ground. Common with Power Ground

3 I/O 1 0 to +24 VDC Programmable I/O Point 1

4 I/O 2 0 to +24 VDC Programmable I/O Point 2

5 I/O 3 0 to +24 VDC Programmable I/O Point 3

6 I/O 4 0 to +24 VDC Programmable I/O Point 4

7 I/O 9 0 to +24 VDC Programmable I/O Point 9

8 I/O 10 0 to +24 VDC Programmable I/O Point 10

9 I/O 11 0 to +24 VDC Programmable I/O Point 11

10 I/O 12 0 to +24 VDC Programmable I/O Point 12

11 Capture/trip 
I/O

High Speed Capture Input or Trip Output. +5 VDC Logic 
Level

12 Analog in 0 to 10 V / 4 to 20 mA / 0 to 20 mA  Analog Input

13 Step/clock 
I/O

Step clock i/o. Can also be configured as quadrature or 
clock up/down. +5 VDC logic level.

14 Direction/
clock I/O

Direction i/o. Can also be configured as quadrature or 
clock up/down. +5 VDC logic level.

Table 2.147 P1 Expanded I/O, 14-pin locking wire crimp

P1

13 11 9  7  5  3  1

14 12 10 8  6  4  2

Connectivity Options
Prototype development 
cable::
PD14-2334-FL3

Mating connector kit:
CK-09

Mfg P/N:   
Shell  
JST PADP-14V-1-S

Pins  
JST SPH-001T0.5L
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2.4.4 I/O - remote encoder (Plus2)

20-pin locking wire crimp

Pin # Function Description

1 I/O power I/O Power, used with sourcing inputs or outputs

2 I/O GND Non-isolated I/O Ground. Common with Power Ground

3 I/O 1 0 to +24 VDC Programmable I/O Point 1

4 I/O 2 0 to +24 VDC Programmable I/O Point 2

5 I/O 3 0 to +24 VDC Programmable I/O Point 3

6 I/O 4 0 to +24 VDC Programmable I/O Point 4

7 I/O 9 0 to +24 VDC Programmable I/O Point 9

8 I/O 10 0 to +24 VDC Programmable I/O Point 10

9 I/O 11 0 to +24 VDC Programmable I/O Point 11

10 I/O 12 0 to +24 VDC Programmable I/O Point 12

11 Capture/trip 
I/O

High Speed Capture Input or Trip Output. +5 VDC Logic 
Level

12 Analog in 0 to 10 V / 4 to 20 mA / 0 to 20 mA  Analog Input

13 Step/clock 
I/O

Step clock i/o. Can also be configured as quadrature or 
clock up/down. +5 VDC logic level.

14 Direction/
clock I/O

Direction i/o. Can also be configured as quadrature or 
clock up/down. +5 VDC logic level.

15 CH A+ Channel A+ encoder input. +5 VDC logic level

16 CH A- Channel A- encoder input. +5 VDC logic level

17 CH B+ Channel B+ encoder input. +5 VDC logic level

18 CH B- 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

P1

19 17 15 13 11 9  7  5  3  1

20 18 16 14 12 10 8  6  4  2

Connectivity Options
Prototype development 
cable::
PD20-3400-FL3

Mating connector kit:
CK-11

Mfg P/N:   
Shell  
JST PADP-20V-1-S

Pins  
JST SPH-001T0.5L
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2.4 Connectivity specifi cations/pin assignments - Motor

Pin # Function Description

1 ∅A Phase A output

2 ∅A Phase A return

3 ∅B Phase B output

4 ∅B Phase B return

Table 2.7 P4 motor, 4-pin locking wire crimp

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

P4

1

3 4

2
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2.5 Options

Drive Protection Module 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).

2.6 Connectivity

QuickStart kit 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.

Communication Converters Electrically isolated, in-line con vert ers 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-fi t IDC ........................................MD-CC400-001

P2 10-pin wire crimp .................................................MD-CC402-001

P2 9-pin DSub (CANopen) .......................................MD-CC500-000

 

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

Mates to connector:

P2 10-pin wire crimp ................................................ PD10-1434-FL3

P1 20-pin wire crimp ................................................ PD20-3400-FL3

3400P1 14-pin wire crimp ........................................ PD14-2334-FL3

P3 2-pin wire crimp .................................................. PD02-3400-FL3

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-fi t IDC .......................................................CK-01

P2 10-pin wire crimp ................................................................CK-02

P1 14-pin wire crimp ................................................................CK-09

P1 20-pin wire crimp ................................................................CK-11

P3 2-pin wire crimp ..................................................................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.

! 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.

! CAUTION

LEAD RESTRAINT

Some MForce mounting confi gurations 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.

! 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

 

L1
PE

N

M

I/O cable

DC Supply

Control cabinet

Motor cable

Earthing to
star point

Shield on
mounting plate

System earth

Machine bed

Earth motor
to machine bed

SPI

Star point
for earthing

2 x #8-32 (M4) screw
2 x #8 (4mm) flat washer
2 x #8 (4mm) split 
          lockwasher

End Mounting hardware

4 x #6-32 (M3.5) screw
2 x #6 (3.5mm) flat washer
2 x #6 (3.5mm) split 
          lockwasher

Base Mounting hardware

+12 to 
+75 VDC

3.000
(76.20)

MForce 
PowerDrive

Figure 3.1 MForce PowerDrive mounting     
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3.2 Layout and interface guidelines

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 fl oat. 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.

3.2.1 Rules of wiring 

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.

3.2.2 Rules of shielding 

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. 

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. 

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 Recommended wiring

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

Logic Wiring ......................................................................... 22 AWG 

Wire Strip Length ....................................................... 0.25” (6.0 mm)

Power, Ground ......................See Part 1 Section 3 of this document

3.3.1 Recommended mating connectors and pins

Communications
Press-Fit IDC - P2 (MForce PowerDrive Only)

10-Pin IDC  ..................................................Samtec: TCSD-05-01-N

Ribbon Cable  .........................................................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    

I/O, and Power
The following mating connectors are recommended:

Manufacturer PNs

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

Crimp Pins ................................................ JST PN SPH-001T-P0.5L

20-pin Locking Wire Crimp Shell ................. JST PN PADP-20V-1-S 

Crimp Pins ................................................ JST PN SPH-001T-P0.5L

2-pin Locking Wire Crimp Connector Shell.......... Molex 51067-0200

Crimp Pins ................................................ Molex  50217-9101 Brass

Motor 4-pin locking wire crimp connector shell ............... Molex 39-01-2045

Crimp pins ........................................................... 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.

! 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.

P4

P2

P3 P1
P2

P2

P1

P4

P2

Pin 1 Pin 10

Red conductor

Flying leads

1

3

2

4
1

3

2

4

P4

1

3

2

4
P4

1

3

2

4

1

214

13

19

210

19

210

1

220

19

P1

1

214

13 P1
1 2 3 4 5

6 7 8 9

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

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

P1: 20-pin wire crimp (I/O and Remote Encoder)
P2: 10-pin wire crimp (RS-422/485)

P1: 14-pin wire crimp (I/O)
P2: DB-9F (CANopen)

12

P3

12

P3

12

’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.

! CAUTION

COMMUNICATIONS GROUND LOOPS

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

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

! 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-fi t IDC style connector

Pin # Function Description

1 TX + Transmit plus

2 TX - Transmit minus

3 RX + Receive plus

4 RX - Receive minus

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

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 connector kit ................................................................CK-01
(contains 5 connector shells, ribbon cable not included)

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

Pin 1 Pin 10

Red conductor

1  3  5  7  9

2  4  6  8  10
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4.2.2 P2 — 10-pin friction lock wire crimp

Pin # Function Description

1 TX + Transmit plus

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

3 RX - Receive minus

4 TX - Transmit minus

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

6 RX + Receive plus

7 RX + 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 ................................................................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)

Pin # Function Description

1 N/C Not connected

2 CAN low 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 4.3 CANopen communications, P2: 9-pin D-sub female (DB-9F)

Connectivity accessories Communications converter cable .............................MD-CC500-000

Use to connect second device

2: Ground

1: TX+

4: TX-

3: RX-
5: AUX

7: RX+
9: TX+

6: RX+
8: RX-

10: TX-

CAN_L

CAN_H
CAN -V

CAN -V

CAN +V

Shield

6 7 8 9
1 2 3 4 5
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4.4 Interfacing DC power

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

! 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 +12 to +75 VDC

Type Unregulated linear

Ripple ± 5%

Output current 4.0 A (per MForce PowerDrive

Table 4.4 Recommended power supply specifi cations

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) fl ying leads interface

Wire Color

Red Motor power supply

Black Power ground

Table 4.6 Power and ground connections, fl ying leads

4.4.4 P3 — 2-pin locking wire crimp interface

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 connector kit ................................................................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...............................................................51067-0200

Pins.................................................................................50217-9101

4.4.5 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.

A terminal power +

power –

drive   –

drive   +

B terminal

C terminal

Power supply

+–

MDrive

V+

SPST
switch* Fuse**

* 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.

No jumper for 75 VDC Max.

GND

Figure 4.2 DPM75 Drive Protection Module

Pin 1 +VPin 2 GND
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4.5 Interfacing I/O

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

! 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:

Capture/Trip1) 

Step/Direction2) 

Remote encoder inputs3) 

Do not exceed +5 VDC on these points.

Failure to follow these instructions can result in equipment 
damage.

4.5.1 P1 — 12’ (30.5 cm) fl ying leads interface

Wire Color Signal

White/yellow General purpose I/O 1

White/orange General purpose I/O 2

White/violet General purpose I/O 3

White/blue General purpose I/O 4

Green Analog input

Table 4.8 I/O connections, fl ying leads
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4.5.2 P1 — 14-pin locking wire crimp interface (expanded I/O)

Pin Numbers Signal Prototype development cable 
wire colors (twisted pairs)

1 I/O power Red
Pair 

2 I/O ground Black

3 General purpose I/O 1 Orange 
Pair 

4 General purpose I/O 2 Black

5 General purpose I/O 3 Brown
Pair

6 General purpose I/O 4 Black

7 General purpose I/O 9 Yellow
Pair

8 General purpose I/O 10 Black

9 General purpose I/O 11 Blue
Pair

10 General purpose I/O 12 Black

11 Capture output/trip input Green
Pair

12 Analog input Black

13 Step clock I/O White
Pair

14 Direction clock I/O Black

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

Connectivity accessories Mating connector kit ................................................................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..........................................................PADP-14V-1-S

Pins............................................................................ SPH-001T0.5L

1: I/O pwr
3: I/O 1

5: I/O 3
7: I/O 9

9: I/O 11
11: Capture/Trip

13: Step Clock

2: I/O ground
4: I/O 2

6: I/O 4
8: I/O 10

10: I/O 12
12: Analog

14: Direction
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4.5.3 P1 — 20-pin locking wire crimp interface (remote encoder)

Pin Numbers Signal Prototype development cable 
wire colors (twisted pairs)

I/O: Cable 1

1 I/O power Red
Pair 

2 I/O ground Black

3 General purpose I/O 1 Orange 
Pair 

4 General purpose I/O 2 Black

5 General purpose I/O 3 Brown
Pair

6 General purpose I/O 4 Black

7 General purpose I/O 9 Yellow
Pair

8 General purpose I/O 10 Black

9 General purpose I/O 11 Blue
Pair

10 General purpose I/O 12 Black

11 Capture output/trip input Green
Pair

12 Analog input Black

13 Step clock I/O White
Pair

14 Direction clock I/O Black

Remote Encoder: Cable 2

15 Channel A + White/blue
Pair

16 Channel A - Blue/White

17 Channel B + White/orange
Pair

18 Channel B - Orange/White

19 Index + White/green
Pair

20 Index - Green/white

Table 4.20 I/O and remote encoder connections, 16-pin locking wire crimp

Connectivity accessories Mating connector kit ................................................................. 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..........................................................PADP-20V-1-S

Pins............................................................................ SPH-001T0.5L

15: CH A +
17: CH B +

19: IDX +

16: CH A -
18: CH B -

20: IDX -

1: I/O pwr
3: I/O 1

5: I/O 3
7: I/O 9

9: I/O 11
11: Capture/Trip

13: Step Clock

2: I/O ground
4: I/O 2

6: I/O 4
8: I/O 10

10: I/O 12
12: Analog

14: Direction

I/O Connections

Remote Encoder
Connections
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4.6 Interfacing the motor

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

4.6.1 P1 — 4-pin locking wire crimp interface

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)

Table 4.11 Motor connections, 4-pin locking wire crimp

Connectivity accessories Mating connector kit ................................................................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................................................................39-01-2045

Pins.................................................................................44476-3112

Pin 1 A Pin 2 A

Pin 3 B Pin 4 B
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4.7 Connectivity accessory details

4.7.1  Communications converter cables

USB to 10-pin IDC connector P2
P/N: MD-CC400-001 

Electrically isolated in-line USB to RS-422/485 converter pre-wired with 
mating connector to conveniently program and set confi guration param-
eters

To computer 
USB portTo 10-pin

IDC connector

6.0’ (1.8m)

in-line converter

6.0’ (1.8m)

Figure 4.3 MD-CC400-000 communications converter cable

USB to 10-pin wire crimp connector P2
P/N: MD-CC402-001

Electrically isolated in-line USB to RS-422/485 converter pre-wired with 
mating connector to conveniently program and set confi guration param-
eters

To computer 
USB port

To 10-pin friction lock
wire crimp connector

6.0’ (1.8m)

in-line converter

6.0’ (1.8m)

Figure 4.4 MD-CC402-001 communications converter cable

CANopen communications converter cable
MD-CC500-000

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

Flying leads to10-pin wire crimp connector 
P2 -P/N: PD10-1434-FL3

Used in conjunction with the MD-CC402-001 communications converter 
cable to facilitate multi-drop RS-422/485 communications.

Drive #1

Drive #2

Drive #n

Remove Ground Wire 
(White/Green Stripe)

Ground Connects
to 1st Drive ONLY!

Note: If not using Aux-Logic
Remove Wire (White/Red Stripe)

10.0’ (3.0m) Flying leads
terminated by crimp

pins for multidrop
connection

To Communications

To 10-pin friction lock
wire crimp connector Wire Colors Function

White/Red Stripe Aux-Logic
White/Blue Stripe TX+
Blue/White Stripe TX-
White/Orange Stripe RX+
Orange/White Stripe RX-
Green/White Stripe GND

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

Procedure

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

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

Connect pre-crimped fl ying leads as shown in Figure 5.7 below3) 

White/Blue Stripe
Blue/White Stripe

White/Orange Stripe
Orange/White Stripe

9

10

8

7

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 
connector P1 -P/N: PD14-2334-FL3

The PD14-2334-FL3 prototype development cable is used to rapidly 
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 fl ying leads on the opposite end to 
interface to I/O devices.

 
To 14-pin wire crimp
JST connector To I/O

10.0’ (3.0m)

Pair Wire 
Colors

Function Encoder 
Function

1 Black Direction IDX+
White Step Clock IDX-

2 Black Analog In Analog In
Green Capt/Trip Capt/Trip

3 Black I/O12 CH B-
Blue I/O11 CH B+

4 Black I/O10 CH A-
Yellow I/O9 CH A +

5 Black I/O4 I/O4
Brown I/O3 I/O3

6 Black I/O2 I/O2
Orange I/O1 I/O1

7 Black I/O Ground I/O Ground
Red I/O Power I/O Power

Figure 4.5 Prototype development cable PD14-2334-FL3

Flying leads to 20-pin locking wire crimp 
connector P1 -P/N: PD20-3400-FL3

The PD20-3400-FL3 prototype development cable is used to rapidly 
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 fl ying leads on the opposite end to 
interface to I/O devices.

Pair Wire Colors Function
Cable 1

1 Black Direction
White Step Clock

2 Black Analog In
Green Capt/Trip

3 Black I/O12
Blue I/O11

4 Black I/O10
Yellow I/O9

5 Black I/O4
Brown I/O3

6 Black I/O2
Orange I/O1

7 Black I/O Ground
Red I/O Power

Cable 2

1 White w/Blue Stripe CH A+
Blue w/White Stripe CH A-

2
White w/Orange 
Stripe

CH B+

Orange w/White 
Stripe

CH B-

3
White w/Green 
Stripe

IDX+

Green w/White 
Stripe

IDX-

To 20-pin wire crimp
JST connector

To I/O 

Cable 1

Cable 2

To Encoder 

Both 10.0’ (3.0m)

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

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 fl ying leads on the opposite 
end to interface to DC power.

Wire Colors Function
Black Power Ground
Red +V

To 2-pin wire crimp
Molex connector To Power 

10.0’ (3.0m)

Figure 4.7 Prototype development cable PD02-3400-FL3

Flying leads to 4-pin locking wire crimp 
connector P4-P/N: PD04-3400-FL

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

Function: Motor Interface.

To P4 To Motor 

10’ (3.0m)

Figure 4.8 Prototype development cablePD04-3400-FL3

4.8  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-fi t IDC .......................................................CK-01

P2 10-pin wire crimp ................................................................CK-02

P1 14-pin wire crimp ................................................................CK-09

P3 2-pin wire crimp ..................................................................CK-05

P4 4-pin wire crimp ..................................................................CK-07
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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 
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com or 860-295-6102 (Eastern Time Zone).
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Motion USA shall pay for return of Products to Customer by ground transportation. However, Customer shall pay all shipping charges, duties and taxes for 
Products returned to IMS Schneider Electric Motion USA from outside the United States.
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