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4 Connection and Interface

MDrive® 23 Speed Control

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 IDC......ooiiiiiiiiiii CK-01

P4 10-PiN WIr€ CHIMP .oeeeiiiiiiiiiiiiee e e CK-02

MDO23:4-10
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1 Introduction

1 Introduction

1.1

Product identification

The MDrive® 34 Plus Speed Control integrated drive with programmable ve-
locity control is a 1.8° 2-phase stepper motor with on-board control electron-
ics which operate at an input voltage of +12 to +75 VDC. The velocity control
uses voltage, current, or PWM input signals.

Settings for MDrivePlus Speed Control products may be changed on-the-fly
or downloaded and stored in nonvolatile memory using the IMS SPI Motor
Interface software provided. This eliminates the need for external switches or
resistors. Parameters are changed via an SPI port

MDrive® 34 Plus? Example: KMDO3FSD34 A7 -E1
flying leads interface QuickStart Kit K MDOGJ3FSDZ34 A7 —Ef
K = kit option, or leave blank if not wanted
MDrive Plus version KMDUOZ3FSDZ34 A7 -E1
MDO = Speed Control
— Input KMDORBFSDJ34AT7 —E1
3 = Plus?, expanded features
Connector interface K MDOJ3F SD34 A7 -E1
F =flying leads
C = pluggable
P1: I/O & Power g(lrgnp'llunlcatlon K MDOZ3FSDZ34 A7 -E1
F = 12" flying leads
o P2 connector — communication K MDOZ3FSD3 4 A7 -E1
P2: Communication D = only with F in position 6
D = SPI with 10-pin IDC L = only with C in position 6
non-locking connector Motor size KMDOS3FSDS34 A7 —E1
34 =NEMA 34 (3.4" /86 mm)
MDrive® 34 Plus? Motor length K MDOJ3F SD3 4 A 7 -E1
pluggable interface A = single stack
B = double stack
C = triple stack
Drive voltage K MDOZ3FSD34 A7 -E1
7=+12t0+75VDC
Options —-E1
Leave blank if not wanted
Multiple options may be combined in one product, with any exceptions noted
—E___ = internal optical encoder with index mark (1)
P1: I/O and optional encoder
C = 12-pin locking wire crimp connector
(20-pin with internal encoder option) line count 100 | 200 | 250 | 256 | 400 | 500 | 512 [ 1000 | 1024
P3: P single-end part# E1|E2 | E3| EP | E4 | E5 |EQ| E6 ER
- Power = g j i D[EH[EX] EJ [ EY
2-pin locking wire crimp connector -N = tedPERRRdAHEDD foFtharith "E'Q i6. o
P2: Communication
L = 10-pin friction lock wire
crimp connector (1) Products with pluggable interface available only with differential encoder.
Integrated Motor and Driver MDO34:1-1
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1.2

MDrive® Plus
non-locking IDC
mating connector

i

MD-CC300-001

S

=

MDrive® Plus
integrated drive
mating connector

MD-CC302-001

Installation accessories

N\

USB connector

in-line converter

USB connector

in-line converter

locking mating connector

Y B=

PD12B-3400-FL3

locking mating connector

5

QI]DA]DI]HUDU

S

PD20B-3400-FL3

locking mating connector
gﬁ: 59

PD02-3400-FL3

Description

QuickStart Kit

For rapid design verification, all-inclusive
QuickStart Kits include connectivity, instructions
and CD for MDrivePlus initial functional setup and
system testing.

m For all MDrive34 Speed Control products.

Communication converter

Electrically isolated, in-line converter pre-wired
with mating connector to conveniently set/
program communication parameters for a single
MDrivePlus via a PC's USB port.

m Mates to 10-pin non-locking IDC connector

Length
feet (m)

12.0(3.6)

Part number

add "K" to part number

MD-CC300-001

m Mates to 10-pin friction lock wire crimp connector

Prototype development cable

Speed test/development with pre-wired mating
connector with other cable end open.

m Mates to 12-pin locking wire crimp connector

12.0 (3.6)

10.0 (3.0)

MD-CC302-001

PD12B-2334-FL3

m Mates to 20-pin locking wire crimp connector

10.0(3.0)

PD20B-3400-FL3

m Mates to 2-pin locking wire crimp connector

Mating connector kit

Connectors for assembly of cables, cable material
not supplied. Sold in lots of 5. Manufacturer's
crimp tool recommended for crimp connectors.

10.0 (3.0)

PD02-3400-FL3

m 10-pin non-locking IDC connector — CK-01
m 10-pin friction lock wire crimp connector — CK-02
m 12-pin locking wire crimp connector — CK-08
m 20-pin locking wire crimp connector — CK-11
m 2-pin locking wire crimp connector — CK-05
Drive protection module

Limits surge current and voltage to a safe level

when DC input power is switched on-and-off to an

MDrivePlus.

m For all MDrive34 Speed Control products — DPM75

MDO34:1-2
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1 Introduction

1.3 Documentation reference

1.4 Product software

The following user’'s manuals are available for the MDrive 34:

| Product manual, 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 from the web site at
http://www.imshome.com.

The MDrive 34 Speed Control integrated motor and driver is configured
using the SPI motor interface graphical user interface. This free soft-
ware may be downloaded from http://www.imshome.com/downloads/
software_interfaces.html.

Installation and usages instructions are to be found in Part 1 of this
document, Section 5.

Integrated Motor and Driver

MDO34:1-3
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2 Specifications

2.1 Mechanical specifications
Dimensions in inches (mm)

1.981
(50.32)

tha7 VI

(18.57) le 1.250 _ | 4X @ 0.217 1
(31.75) 0394 o e ?0.217 (@55 )w‘O

(10.01) 1.46 £0.04
(37.1+1.0)

I ®
qﬁ E 0.984 +0.01

[ (25.0£0.25)

3.727 j\—+_

(94.67)

@ 0.5512 +0/-0.0004 e
0.512 +0/-0.004 (& 14.0 +0/-0.010) (@
(13.0 0.10)

0.079 @ 2.874 40002 H {%}
‘ I (20 (@ 73.0 £0.05) ‘/L @ ),

02739
(0 69.57)

EmAX 0339
Lmax2 (0 86.1)
Motor stack length Lmax (1) Lmax2 (2)
Single 3.81(96.77) 4.52(114.81)
Double 4.60(116.84) 5.31(134.87)
Triple 6.17 (156.72) 6.88 (174.75)
(1) Single shaft or internal encoder.
(2) Control knob.
Connector options Lmax2 option
1.90
E ~— (2483

Comm /O & Power,
Encoder

Comm  Power

control knob

Pluggable interface version: Flying leads interface version:
12-pin* and 2-pin locking and 12" (305mm) flying leads with
10-pin friction lock wire crimp 10-pin non-locking IDC connector
connectors

* 12-pin replaced by 20-pin
locking wire crimp connector
when optional internal encoder
is included

Figure 2.1 Standard and Expanded features mechanical specifications

Integrated Motor and Driver MDQO34:2-1
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2 Specifications

MDrive® 34 Speed Control

2.2 General specifications
221 Electrical specifications
nout volt Range [vbc 12t0 75
nputvoltage Power supply current maximum (3) |4A per unit
Operating temp | Heat sink —40° to +75°C
Thermal non-condensing | Motor —40° to +90°C
Inout Speeds A1 and A2: 0 to +5 VDC (4), 0 to
Speed control P +10 VDC, 4 to 20 mA, or 0 to 20 mA
A/D resolution 10 bit
Low level 0to +0.8 VDC
Logic input High level +5.0 to +24.0 VDC
g P Optically isolated yes
Sourcing or sinking configurable
Open drain source
maximum +100 VDC
. Step clock/ Open drain current
Logic output direction continuous 100 mA
Output pulse width :;)é)lenSec to 12.8 pSec software configu-
Oscillator frequency maximum 5 MHz
Number of settings | 20
] 200, 400, 800, 1000, 1600, 2000, 3200,
Motion Microstep Steps per 5000, 6400, 10000, 12800, 20000, 25000,
resolution revglutFi)on 25600, 40000, 50000, 51200, 36000 (0.01
deg/pstep), 21600 (1 arc minute/pstep),
25400 (0.001mm/ustep)
Table 2.1 Electrical specifications
2.2.2 Motor specifications
Motor stack length Holding torque Detent torque Rotor inertia Weight (motor +driver)
Single 381.0 oz-in/ 10.9 oz-in/ 0.01416 oz-in-sec? /
269.0 N-cm 7.7 N-cm 1.0 kg-cm? 4.11b7/1.9kg
Double 575.0 oz-in / 14.16 oz-in / 0.02266 oz-in-sec? /
406.0 N-cm 10.0 N-cm 1.6 kg-cm? 551b/25kg
Triple 1061.0 oz-in / 19.83 oz-in / 0.04815 oz-in-sec? /
749.0 N-cm 14.0 N-cm 3.4 kg-cm? 8:81b/4.0kg
Table 2.2 Motor specifications
MDO34.:2-2 Integrated Motor and Driver
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2.2.3 Torque-speed performance curves
Single stack length Double stack length Triple stack length
Torque in Oz-In/N-cm Torque in Oz-In/ N-cm Torque in Oz-In / N-cm
900/635 L] 1] 900/635 [T 1] 900/635 [t L] ] ]
———24VDC _| ———24VDC | R ———24VDC _|
——— 48 VDC | ———48VDC | \ v ——— 48 VDC
eooraza | L L L [ [ | [ | [ 75 VvDC 600/a23 L | | | [ [ [ [ | 75 VDC 600/423 \‘ ‘\:"; ......... 75 VDC
v
f~dee]. \[-.
300/211 - 300/211 s W N 300/211 e
~ e, ™~ it SR TP
e s ) R e I e e e B N~ T~
e = ] = | ——
0
0 2000 4000 6000 0 0 2000 4000 6000 0 0 2000 4000 6000
(600) (1200) (1800) (600) (1200) (1800) (600) (1200) (1800)
Speed of rotation in full steps per second (rpm) Speed of rotation in full steps per second (rpm) Speed of rotation in full steps per second (rpm)
Figure 2.2 Torque-speed performance curves
2.3 Setup parameters
Parameter Function Range Units Default
ACCL Acceleration 91t0 1.5 X 10° steps/sec? 1,000,000
C Joystick center 1 to 1022 counts 0
CLK OUT Clock out none, step/dir, quadrature, up/down — none
DB Analog deadband 0 to 255 counts 1
DECL Deceleration 91t0 1.5 X 10° mSec 500
DIR Motor direction override Clockwise (cw)/counterclockwise (ccw) — cw
FAULT Fault/checksum error error code — none
FS Analog full scale 1to 1023 counts 1023
HCDT Hold current delay time HCDT + MSDT <= 65535 milliseconds 500
IF Analog input filter 1 to 1000 counts 1
Source A1 spd/A2 spd or PWM 15 to 25 kHz — A1&A2
IMODE . 0to +5VDC, 0to +10 VDC, 4 to 20 mA, volts or cur- Oto +5
Analog input, A1&A2 spds 0 to 20 MA rent VDC
MHC Motor hold current 0 to 100 percent 5
MRC Motor run current 110 100 percent 25
MSDT Motor settling delay time =~ MSDT + HCDT <= 65535 milliseconds 0
: : 1,2,4,5,8,10, 16, 25, 32, 50, 64, 100, psteps per full
MSEL Microstep resolution 108, 125, 127, 128, 180, 200, 250, 256 step 256
STEPW Step width 0 (square wave), 100 nSec to 12.8 ySec nSec 550 nSec
SSD Stop/start debounce 0 to 255 milliseconds 0
\ii Initial velocity 0 to <VM steps/sec 1000
VM Maximum velocity VI to 5,000,000 steps/sec 768,000
TEMP Warning temperature 0to 85°C °C 80°C
USER ID User ID customizable 1-3 characters IMS

Table 2.3 Setup parameters

Integrated Motor and Driver MDQO34:2-3
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2.4 Connectivity specifications/pin assignments - Communications

241 SPI communications - connector P2

/A CAUTION

+5VDC OUTPUT

The +5 VDC output on connector P2 is for the express pur-
pose of powering the IMS isolated communications converter
cables. Do not use to power external devices.

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

10-pin press-fit (IDC style) only available on
flying leads versions

— 7\ Pin# Function Description
I— =
1 N/C Not connected
— TE
— P2 87 2 N/C Not connected
65
— ; ? 3 N/C Not connected
— 4 CS SPI chip select, selected when low.
\_ ) 5 GND Communications ground
6 5V + 5 VDC output. Used to power the IMS communications
converter ONLY! Not for general purpose use.
Connectivity Options 7 MOSI SPI master out - slave in
USB to SPI Converter:
MD-CC300-001 8 CLK SPI clock
Mating connector kit: 9 N/C Not connected
CK-01 (ribbon cable not
include(d; 10 MISO SPI master in - slave out
Mfg P/N: Table 2.4 P2 communications, 10-pin locking wire crimp
Shell

SAMTEC TSD-05-01-N

Ribbon cable
Tyco: 1-57051-9

MDQO34:2-4 Integrated Motor and Driver
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10-pin friction lock wire crimp (only available
on pluggable connector versions)

Function Description

N/C Not connected

MISO SPI master in - slave out
MOSI SPI master out - slave in
CLK SPI clock

GND Communications ground

+ 5 VDC output. Used to power the IMS communications
converter ONLY! Not for general purpose use.

6 +5V

Connectivity Options
USB to SPI Converter: 7 N/C Not connected

MD-CC302-001

8 CS SPI chip select, selected when low.
Mating connector kit: 9 N/C Not connected
CK-02
10 N/C Not connected
Mfg P/N:
Shell Table 2.5 P2 communications, 10-pin locking wire crimp

Hirose DF11-10DS-2C

Pins
Hirose: DF11-2428SC

Integrated Motor and Driver MDQ34:2-5
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MDrive® 34 Speed Control

2.5

Connectivity specifications/pin assignments - power, /0O and encoder

2.5.1 Power, I/O and encoder option
12" (304.8 mm) flying leads
Wire Color Function Description
Open-Drain Direction Output. The signal
. T on this output will follow the direction of the
White/Blue Direction Output axis. May be configured as Step/Direction,
Quadrature or Clock Up/Down.
Open-drain Step Clock Output. If enabled, the
internal oscillator clock will be available on
. this output to allow a secondary axis to follow
White/Orange Step Clock Output the primary . May be configured as Step/
Direction, Quadrature or Clock Up/Down. 1:1
Ratio/
The state of this input will determine the
. active speed control input. If PWM Mode is
White/Brown Speed Input SelectPWM i+ sed the 15 to 25 khz signal will be
applied here.
The Stop/Start input will stop (high/
Violet Stop/Start disconnected) or start (Active when Low) the
internal pulse generator.
The direction input will toggle the axis
Blue Direction input direction relative to the state of the Direction
Override parameter.
Green Speed Control Input 1 0to +5VDC, 0 to +'10 V, 0to 20 mA, 4 to 20
mA speed control input 1.
The Signal applied to the Optocoupler
Reference will determine the sinking/ or
. sourcing configuration of the inputs. To set
White Opto Reference the inputs for sinking operation, a +5 to +24
VDC supply is connected. If sourcing, the
Opto Reference is connected to Ground
White Green Speed Control Input 2 0to+5 VDC, Oto +.10 V, 01020 mA, 41020
mA speed control input 2.
Gray Logic Ground Used with a 10k Potentiometer to Speed
Control Inputs
Yellow +5 VDC Output* Used with a 10k Potentiometer to Speed
Control Inputs
Black Power Ground Power supply return (ground)
Red +V +12 to +75 VDC power supply input
Encoder option installed
Differential  Single-end
Yellow/Black Ground Ground Encoder Ground (common with power
ground).
Yellow/Blue Channel A+ Channel A Channel A+ (Channel A Single End) Encoder
Output.
Yellow/Green ChannelA- — Channel A — Differential Encoder Output.
Yellow/Brown Channel B+ Channel B Channel B+ (Channel B Single End) Encoder
Output.
Yellow/Orange ChannelB- — Channel B — Differential Encoder Output.
Yellow/Violet Index + Index Index + (Index Single-End) Encoder Output.
Yellow/Gray Index - —_ Index — Differential Encoder Output.
Yellow/Red +5VDC +5VDC +5 VDC Encoder power input.
Input Input
Table 2.6 Power and logic interface - 12” (308.8.mm) flying leads
MDO34:2-6 Integrated Motor and Driver
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2 Specifications

2.5.2 P3: DC motor power

2-pin friction lock wire crimp - separate
power connector only on models with lock-
ing wire crimp connectors at P1

-

~

ooooo
ooooao

;
P32]3

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

Pin # Function

Description

1 +V

+12 to +60 VDC motor power

2  Ground

Power supply return (ground)

Table 2.7 P3 DC power, 2-pin locking wire crimp

Integrated Motor and Driver
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2.5.3 P1: I/O - standard 1/O (Plus)
12-pin locking wire crimp connector
Pin# Function Description
™\ Open-Drain Direction Output. The signal on this output
1 Direction Output will follow the direction of the axis. May be configured
as Step/Direction, Quadrature or Clock Up/Down.
Open-drain Step Clock Output. If enabled, the internal
oscillator clock will be available on this output to
2 Step Clock Output allow a secondary axis to follow the primary . May be
configured as Step/Direction, Quadrature or Clock Up/
Down. 1:1 Ratio/
The state of this input will determine the active speed
O / 3 Speed Input Select/PWM control input. If PWM Mode is being used the 15 to 25
}] khz signal will be applied here.
= = ~ The Stop/Start input will stop (high/di ted)
e Stop/Start input will stop (high/disconnected) or
4 Stop/Start start (Active when Low) the internal pulse generator.
5 Direction input The direction input will toggle the axis direction relative
Connectivity Options P to the state of the Direction Override parameter.
Prototype development 0to+5VDC, 0to +10 V, 0 to 20 mA, 4 to 20 mA
cable:: 6 Speed Control Input 1 .
speed control input 1.
PD12B-1434-FL3
The Signal applied to the Optocoupler Reference will
Mating connector kit: determine the sinking/ or sourcing configuration of the
CK-08 7 Opto Reference inputs. To set the inputs for sinking operation, a +5 to
+24 VDC supply is connected. If sourcing, the Opto
Mfg P/N: Reference is connected to Ground
Shell
JST PADP-12V-1-S 8 Speed Control Input 2 0to+5VDC, 0to+10V, 0to 20 mA, 4 to 20 mA
speed control input 2.
Pins 9 Speed 1 Ground Used with a 10k Potentiometer to Speed 1 Input
JST SPH-001T0.5L
10 Speed 1 +5V Used with a 10k Potentiometer to Speed 1 Input
11 Speed 2 Ground Used with a 10kQ Potentiometer to Speed 2 Input
12 Speed 2 +5V Used with a 10k Potentiometer to Speed 2 Input
Table 2.8 /O interface - 12-pin locking wire crimp
MDO34:2-8 Integrated Motor and Driver
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254

20-pin locking wire crimp connector

-

~

Connectivity Options
Prototype development
cable::
PD20B-3400-FL3

Mating connector kit:
CK-11

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

Pins
JST SPH-001T0.5L

P1: 1/0 - expanded 1/O (Plus?)

Pin #

Function

Description

Direction Output

Open-Drain Direction Output. The signal on this output
will follow the direction of the axis. May be configured
as Step/Direction, Quadrature or Clock Up/Down.

Step Clock Output

Open-drain Step Clock Output. If enabled, the internal
oscillator clock will be available on this output to

allow a secondary axis to follow the primary . May be
configured as Step/Direction, Quadrature or Clock Up/
Down. 1:1 Ratio/

Speed Input Select/PWM

The state of this input will determine the active speed
control input. If PWM Mode is being used the 15 to 25
khz signal will be applied here.

Stop/Start

The Stop/Start input will stop (high/disconnected) or
start (Active when Low) the internal pulse generator.

Direction input

The direction input will toggle the axis direction relative
to the state of the Direction Override parameter.

Speed Control Input 1

0to+5VDC, 0to +10V, 0to 20 mA, 4 to 20 mA
speed control input 1.

Opto Reference

The Signal applied to the Optocoupler Reference will
determine the sinking/ or sourcing configuration of the
inputs. To set the inputs for sinking operation, a +5 to
+24 VDC supply is connected. If sourcing, the Opto
Reference is connected to Ground

Speed Control Input 2

0to+5VDC, 0to +10V, 0 to 20 mA, 4 to 20 mA
speed control input 2.

Speed 1 Ground

Used with a 10k Potentiometer to Speed 1 Input

Speed 1 +5V

Used with a 10kQ Potentiometer to Speed 1 Input

Speed 2 Ground

Used with a 10k Potentiometer to Speed 2 Input

Speed 2 +5 V

Used with a 10kQ Potentiometer to Speed 2 Input

Encoder option installed

Differential  Single-end

13 Ground Ground Encoder Ground (common with power ground).

14 Channel A+ Channel A Channel A+ (Channel A Single End) Encoder Output.
15 ChannelA- — Channel A — Differential Encoder Output.

16 Channel B+ Channel B Channel B+ (Channel B Single End) Encoder Output.
17 ChannelB- — Channel B — Differential Encoder Output.

18 Index + Index Index + (Index Single-End) Encoder Output.

19 Index - — Index — Differential Encoder Output.

20 +5 V Input +5VInput  +5 VDC Encoder power input.
Table 2.9 /O interface - 20-pin locking wire crimp
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MDrive® 34 Speed Control 3 Mounting

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 MDrive mounting configurations require that the MDrive
move along the 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

The mounting plate material should offer sufficient mass and
thermal conductivity to ensure that the motor temperature does
not eceed 100°C.

Failure to follow these instructions can result in equipment
damage.

Integrated Motor and Driver MDQO34:3-1
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3 Mounting MDrive® 34 Speed Control
3.1 Mounting
Mounting Recommendation
T aee ]
‘ Allow Top
‘ Clearance for
\ | Wiring/Cabling
I B
AT ——F——- | — -} -
Lexium ILT2V85
° Mounting Hardware (Metric)
. . 4 x M5 - 0.80 Screw
Mounting Flange or Adapter Plate 7 4 x M5 Split Lockwasher
) — 4 x M5 Flat Washer
Mounting Hole Pattern 4 x M5 - 0.80 Lock Nuts
Mounting Hardware is not
4x @ 5.51 supplied
. 3 g
@ 73.66 —/ N K ¢ @ 98.37
|<i 69.57 SQ. ——‘
Figure 3.1 MDrive 34 mounting and drill pattern
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MDrive® 34 Speed Control

3 Mounting

3.2

3.21

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 MDrive 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 5 feet, 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.

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.

Integrated Motor and Driver
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3 Mounting MDrive® 34 Speed Control

3.3 Recommended wiring
The following wiring/cabling is recommended for use with the MDrive 34:
[ Yo T3 T Vo S 22 AWG
Wire Strip Length.......ccooii e 0.25” (6.0 mm)
Power, Ground ...........ccccueu.e. See Part 1 Section 3 of this document
3.3.1 Recommended mating connectors and pins

Communications
Press-Fit IDC - P2 (MDrive 34 Only)

10-Pin IDC ..o Samtec: TCSD-05-01-N
Ribbon Cable ........ooiii e 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/0, Power and Encoder
The following mating connectors are recommended for the MDrive 34
Units ONLY! Please contact a JST distributor for ordering and pricing
information.

Manufacturer PNs

12-pin Locking Wire Crimp Connector Shell JST PN PADP-12V-1-S

CrmMP PiNS...cooiiee e JST PN SPH-001T-P0.5L
20-pin Locking Wire Crimp Shell ................. JST PN PADP-20V-1-S
CrmMP PiNS...coooeieee e JST PN SPH-001T-P0.5L
2-pin Locking Wire Crimp Connector Shell.......... Molex 51067-0200
CrmMP PiNS...oooeiiee e Molex 50217-9101 Brass

MDQO34:3-4 Integrated Motor and Driver
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MDrive® 34 Speed Control

3 Mounting

3.4 Securing power leads and logic leads

Some applications may require that the MDrive move with the axis mo-
tion. If this is a requirement of your application, the motor leads (flying,
pluggable or threaded) must be properly anchored. This will prevent

flexing and tugging which can cause damage at critical connection
points within the MDrive.

P1: Power_\ﬂ
@/) | .

P2: Communications

Adhesive anchor/tywrap J

P1: Logic

Figure 3.2 Securing leads
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MDrive® 34 Speed Control 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.

4.2 Interfacing communications
SPI communications may be interfaced using one of two possible con-
nector options:
1. 10-pin IDC connector at P2
2. 10-pin wire crimp connector at P2

For general SPI communications methods and practices please see
Part 1, Section 5 of this document.

Integrated Motor and Driver MDQO34:4-1
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4 Connection and Interface MDrive® 34 Speed Control

4.1.1 P2 — 10-pin pressure-fit IDCstyle connector

Red conductor Pin # Function Description
. 1 N/C Not connected
p— Pin 1 2 N/C Not connected
3 N/C Not connected
4 CS SPI chip select, selected when low.
Pin 10 5 GND Communications ground
+ 5 VDC output. Used to power the IMS
6 +5V communications converter ONLY! Not for
general purpose use.
MOSI SPI master out - slave in
CLK SPI clock
N/C Not connected
10 MISO SPI master in - slave out

Table 4.1 Communications connections, P2 - 10-pin IDC

Connectivity accessories  Mating conNECtOr Kit .........cccouviiireiiniiiiiincnseeeese e CK-01
(contains 5 connector shells, ribbon cable not included)
Communications converter cable (10/3.0 m)........... MD-CC300-001
Manufacturer (SAMTEC) part numbers  Connector shell.............ccccviieieiiiiiiece e TCSD-05-01-N
Ribbon cable.........ccccoeeviiiiiii Tyco 1-57051-9
1

4.1.2 P2 — 10-pin friction lock wire crimp

Pin # Function Description
2: MISO
4: CLK 1: N/C 1 N/C Not connected
6:45V 3: MOSI
8 CS 5: GND 2 MISO SPI master in - slave out
. 7:N/C -
10: N/C 9: N/C 3 MOSI SPI master out - slave in
4 CLK SPI clock
5 GND Communications ground
6 +5V + 5 VDC output. Used to power the IMS communications
converter ONLY! Not for general purpose use.
7 N/C Not connected
8 Cs SPI chip select, selected when low.
9 N/C Not connected
10 N/C Not connected
Table 4.2 Communications connections, 10-pin wire crimp
Connectivity accessories Mating connector Kit ...........cooiueeiiiiiiiieniee e CK-02

(contains 5 connector shells and pins for 5 cables)

Communications converter cable (10/3.0 m)........... MD-CC302-001
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MDrive® 34 Speed Control 4 Connection and Interface

4.3 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 MDrive23Plus 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 MDrive
in the system. Actual power supply current will depend on volt-
age and load.
Failure to follow these instructions can result in equipment
damage.
4.3.1 Recommended power supply characteristics

Voltage range +12to +75 VDC

Type Unregulated linear

Ripple *+ 5%
Output current 4.0 A (per MDrive 34

4.3.2 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 4.61 Recommended power supply wire gauge
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4 Connection and Interface

MDrive® 34 Speed Control

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

Wire Color
Red Motor power supply
Black Power ground

Table 4.7 Power and ground connections, flying leads

4.3.4 P3 — 2-pin locking wire crimp interface
Pin # Signal IMS cable wire colors
Pin 1 +V PD02-3400-FL3
E|:| 1 +12 to +75 VDC supply Red
Pin 2 GND Power ground Black

Connectivity accessories

Manufacturer (Molex) part numbers

Table 4.3 Power and ground connections, 12-pin locking wire crimp

Mating connector Kit ...........ccoceeiiiiiiiin e 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

............................................................... 51067-0200
PINS. e 50217-9101

MDQO34:4-4
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MDrive® 34 Speed Control 4 Connection and Interface

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

Wire Color Signal
White/Blue Direction Output
White/Orange  Step Clock Output

White/Brown Speed Input Select/PWM

Violet Stop/Start

Blue Direction input

Green Speed Control Input 1
White Opto Reference
White Green Speed Control Input 2
Gray Logic Ground

Yellow +5 VDC Output*
Black Power Ground

Red +V

Encoder option installed

Differential Single-end
Yellow/Black Ground Ground
Yellow/Blue Channel A+ Channel A
Yellow/Green Channel A - —
Yellow/Brown Channel B+ Channel B

Yellow/Orange  Channel B - —

Yellow/Violet Index + Index
Yellow/Gray Index - —
Yellow/Red +5 VDC Input +5 VDC Input

Table 4.11 1/0 connections, flying leads
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4 Connection and Interface MDrive® 34 Speed Control

4.4.2 P1 — 12-pin locking wire crimp interface (standard 1/O)

Pin Signal Prototype development cable
Numbers wire colors (twisted pairs)
2: SCLK Out 1: DIR Out 1 Direction Output Black
4: Stop/Start 3: PWM Pair
6: Speed 1 5:DIR In 2 Step Clock Output Red
8: Speed 2 7: Opto 10 Speed 1 +5V Black ba
10: Speed 1 +5 AL 9: Speed 1 - air
12: Speed 2 Gnd = = 1-1: gpeed , 9 Speed 1 Ground White
11 Speed 2 +5V Black
Pair
12 Speed 2 Ground Green
3 Speed Input Select/PWM Black Pai
air
7 Opto Reference Blue
4 Stop/Start Black
Pair
5 Direction input Yellow
6 Speed Control Input 1 Black
Pair
8 Speed Control Input 2 Brown

Table 4.13 1/O connections, 16-pin locking wire crimp

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

Prototype development cable (10’/3.0 m).............. PD12B-1434-FL3
Manufacturer (JST) part numbers — Connector Shell............ceeeeeeeeeeeeeeeeeeee e PADP-12V-1-S
PiNS. e s SPH-001T0.5L
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MDrive® 34 Speed Control 4 Connection and Interface

4.4.3 P1 — 20-pin locking wire crimp interface (encoder option installed)

_ n Pin Numbers Signal Prototype development cable
2: SCLK Out 1: DIR Out wire colors (twisted pairs)
4: Stop/Start 3: PWM
6: Speed 1 5: DIR In Cable 1
8: Speed 2 7: Opto T
10: Speed 145 o Sseed ; 1 Direction Output Black Pair
12: Speed 2 Gnd 11: Speed ¢ 2 Step Clock Output Red
14:CHA + . )

16 OH B+ AN Speed 1 45V Black _
18: IDX + . - Pair
: 17:CHB- 9 Speed 1 Ground White
20: Enc. +5V 19: IDX -
Y 11 Speed 2 +5 V Black
Pair
12 Speed 2 Ground Green
3 Speed Input Select/PWM Black
Pair
7 Opto Reference Blue
4 Stop/Start Black
Pair
5 Direction input Yellow
6 Speed Control Input 1 Black
Pair
8 Speed Control Input 2 Brown
Cable 2
13 Encoder Ground White/brown Pai
air
20 +5 VDC encoder power in Brown/white
14 Channel A + White/green Pai
air
15 Channel A - Green/white
16 Channel B + White/orange Pai
air
17 Channel B - Orange/White
18 Index + White/blue
Pair
19 Index - Blue/white
Table 4.14 1/0 and remote encoder connections, 16-pin locking wire crimp
Connectivity accessories  Mating conNECLOr Kit ..........cevrerereiieiiereee e CK11
(contains 5 connector shells and the appropriate quantity of pins
to make 5 cables)
Prototype development cable (10'/3.0 m).............. PD20B-3400-FL3
Manufacturer (JST) part numbers — Connector Shell............ccccevviceecieieiieceece e PADP-20V-1-S
PiNS. e SPH-001T0.5L
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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 “Customer”) 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 Customer. 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 the field. 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 improper 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 specifications and written instructions provided by IMS; use of the Product for any purpose other than those for which it was designed;
ordinary wear and tear; disasters or Acts of God; unauthorized attachments, alterations or modifications 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. This 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 extend 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, officers, employees, subsidiaries and affiliates 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 production or profits, overhead costs,
claims of third parties, labor or materials, penalties or liquidated damages or punitive damages, whatsoever, whether based upon 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 Service 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 charges, duties and taxes for
Products returned to IMS Schneider Electric Motion USA from outside the United States.
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