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IMPORTANT! READ THIS FIRST!

The  P r o du c t  Manua l

U s i n g  T h i s  M a n u a l

This manual is divided into three parts:

Part 1 is General Information, which covers details common to the entire
MDrive product line such as operational theory, connection and interface
instructions, and troubleshooting.

Part 2 is MDrive17 Hardware Reference.  This part contains sections with
information specific to each individual MDrive17 version. Here you will find
details such as mechanical, electrical and thermal specifications and other
product specific details.

Part 3 is MDrive23 Hardware Reference.  This part contains sections with
information specific to each individual MDrive23 version. Here you will find
details such as mechanical, electrical and thermal specifications and other
product specific details.

Do not attempt to connect or use your MDrive without first consulting
the section specific to the type of MDrive you purchased!

As this document covers all of the variations of the MDrive, please use
the chart on the following page to help guide you through the sections
of this manual relevant to the version of the MDrive you purchased.

WARNING! The MDrive has components which are
sensitive to Electrostatic Discharge (ESD). All handling
should be done at an ESD protected workstation.

WARNING! Hazardous voltage levels may be present if
using an open frame power supply to power your MDrive
product.

WARNING! Ensure that the power supply output voltage
does not exceed the maximum input voltage of the MDrive
product that you are using!

No t e s  a n d  Wa rn i n g s
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S  e c t i o n  1 . 1
The  MDr i v e  I n t e g r a l  Mo t o r +D r i v e r

S e c t i o n  O v e r v i e w

The purpose of this section is to introduce the user to the MDrive integrated
high torque motor and microstepping driver. Covered are:

n Introduction to the Microstepping MDrive
n Microstepping MDrive Features and Benefits
n Introduction to the Speed Control MDrive
n Speed Control MDrive Features and Benefits

I n t r o d u c t i o n  t o  t h e  M i c r o s t e p p i n g  MDr i v e

The MDrive high-torque Integrated Motor and Driver is ideal for designers
who want the simplicity of a motor with on-board electronics, but without the
expense of an indexer on each axis. The low cost MDrive puts the system
designer in the driver’s seat to decide the best method of control. The Drive’s
integrated electronics eliminates the need to run the motor cabling through the
machine, reducing the potential for problems due to electrical noise.

The MDrive uses a NEMA 17 or NEMA 23 1.8° motor combined with a
microstepping drive, and accepts up to 14 resolution settings from 1/2 to 256
microsteps per step. Setup parameters include Microstep Resolution, Run
and Hold currents, and can be changed on-the-fly or downloaded and stored in
non-volatile memory with the use of a simple user interface program which is
provided, eliminating the need for external switches or resistors. Parameters
are changed via an SPI (Serial Peripheral Interface) port located on connector
P2. This port connects to the printer port on your PC.  Operating voltage for
the MDrive17 ranges from +12 to +48 VDC. The MDrive23 is available in
two voltage ranges, either +12 to +48 or +24 to +75 VDC.

The versatile, compact MDrive is available in multiple configurations to fit
various system needs including a single shaft stand-alone device, a rotary
motor with optical encoder, an Acme screw linear actuator, or with an optional
rear knob for hand operation of the motor. The rotary MDrive is available in
three different stack lengths: 13, 15 & 19 for the MDrive17; and 18, 22 & 31
for the MDrive23. Interface connections are accomplished using either a 7
position terminal block or optional 12” (30.5cm) flying leads.

The MDrive is a small, powerful and inexpensive solution that will reduce
system cost, design and assembly time for a large range of stepping motor
applications.
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I M S  M o t o r  I n t e r f a c e

The IMS Motor Interface is the software utility used to set the standard
MDrive’s parameters. This program is an easy to install and use graphical user
interface (GUI) for configuring the MDrive from the parallel port on your
computer.  This utility is included on a CD that ships with the product, or it
may be downloaded at www.imshome.com. An optional parameter setup cable
is also available for ease of connecting and configuring the MDrive. Purchase
of this cable is recommended with the first order as it includes built-in logic
level shifting circuitry to make the MDrive’s SPI port compatible with all PC
LPT (printer) port voltage levels.

Configuration Utility features include:

n Easy installation.

n Automatic communication configuration.

n Will not set out-of-range values.

n Tool-tips display valid range setting for each option.

n Ease of use via single screen interface.

F e a t u r e s  a n d  B en e f i t s  o f  t h e
M i c r o s t e p p i n g  M D r i v e

n Integrated Microstepping Drive/NEMA 17 or 23 Motor

n +12 to +48 VDC (MD17)/+12 to +48 or +24 to +75 VDC (MD23) Input
Voltage

n Low Cost

n Extremely Compact

n Optically Isolated Logic Inputs

n Automatic Current Reduction

n Configurable:

n Motor Run/Hold Current

n Microstep Resolution to 256 Microsteps/Step

n Available Configurations:

n Single Shaft*

n Linear Actuator

n Factory-Mounted Optical  Encoder*

n Double Shaft End with Knob For Manual Positioning*

n Available in Three Stack Sizes*

n Current and Resolution May Be Switched On-The-Fly

n Single Supply

n Interface Uses Pluggable Terminal Strip or 12” (30.5 cm) Flying Leads

n Graphical User Interface (GUI) for Quick and Easy Parameter Setup

*Rotary Motor Only
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I n t r o d u c t i o n  t o  t h e  S p e ed  Con t r o l  MDr i v e

The MDrive Variable Speed Control offers the system designer low cost,
intelligent velocity control integrated with a NEMA 17 or NEMA 23 enhanced
torque stepping motor and a +12 to +48 (MD17 and MD23-4) or +24 to +75
(MD23-7) volt microstepping drive.

The MDrive Variable Speed Control features a digital oscillator for accurate
velocity control with an output frequency of up to 100 kilohertz. Output
frequency will vary with the voltage level on the speed control input. The
speed control input can be adjusted by using one of the following methods:

n 10k Potentiometer.

n 0 to +5V applied directly to the input.

n 15 - 25kHz (0 to 100% duty cycle) PWM applied to the input.

n 4 - 20mA applied to input.

There are two basic modes of operation: bidirectional and unidirectional. In
bidirectional mode, both speed and direction are controlled by the analog
speed control input. In unidirectional mode, only velocity is controlled by the
speed control input; direction is controlled by a separate digital input.

The MDrive Variable Speed Control has 12 setup parameters which are
configured by using the included Configuration Utility. These enable the user
to configure all of the operational parameters of the MDrive which are stored
in non-volatile memory.

The versatile, compact MDrive Variable Speed Control is available in multiple
configurations to fit various system needs. These options include: a single
shaft stand-alone device, a rotary motor with optical encoder, control knob, or
an Acme screw linear actuator. The rotary MDrive Speed Control is also
available in three different stack lengths: 13, 15 and 19 for the MD17 and 18,
22 & 31 for the MD23. Interface connections are accomplished using either a
7 position terminal block or optional 12” (30.5cm) flying leads.

S p e e d  C o n t r o l  I n t e r f a c e

The IMS Speed Control Interface is an easy to install and use graphical user
interface (GUI) for configuring the MDrive from the parallel port on your
computer. It is required for configuring your MDrive Variable Speed Control
and is included on a CD with the product, or it may be downloaded at
www.imshome.com.

Speed Control Interface features include:

n Easy installation.

n Automatic communication configuration.

n Will not set out-of-range values.

n Tool-tips display valid range setting for each option.

n Ease of use via single screen interface.
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F ea t u r e s  a n d  B en e f i t s  o f  t h e  MDr i v e  S p e ed
C o n t r o l

n Integrated Speed Control, Driver and NEMA17 or 23 Motor

n +12 to +48 (MDO17 and MDO23-4) or +24 to +75 VDC
(MDO23-7) Input Voltage

n Digital Oscillator for Accurate Speed Control

n Low Cost

n Extremely Compact

n Available Configurations:

n Single Shaft*
n Linear Actuator
n Factory-Mounted Optical  Encoder*
n Double Shaft End with Knob For Manual Positioning*

n Available in Three Stack Sizes*

n Electronically Configurable (Eliminates Potentiometers):

n Motor Run/Hold Current
n Acceleration/Deceleration
n Initial and Max Velocity
n Microstep Resolution to 256 Microsteps/Step

n 2 Modes of Operation: Bidirectional or Unidirectional

n 0 to +5 VDC, 4 - 20mA or 15 - 25kHz PWM Speed Control
Input with programmable center point

n Single Supply

n Interface Uses Pluggable Terminal Strip or Optional 12” (30.5
cm) Flying Leads

n Graphical User Interface (GUI) for Quick and Easy
Parameter Setup

*Rotary Motor Only
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S  e c t i o n  1 . 2
I n t e r f a c i n g  T he  M i c r o s t epp i n g  MDr i v e

S e c t i o n  O v e r v i e w

This section will acquaint the user with connecting and using the
microstepping MDrive products. If your MDrive is equipped with a factory
mounted encoder, also refer to Section 1.3: Interfacing an Encoder. Covered in
this section are:

n Layout and Interface Guidelines

n Interfacing Power and Logic Inputs (Connector P1)

n Interfacing the SPI Interface (Connector P2)

L a y o u t  a n d  I n t e r f a c e  Gu i d e l i n e s

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 AC ground. 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 driver 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.

R e c o m m e n d e d  W i r i n g

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

P o w e r

Belden Part# 9740 or equivalent 18 Gauge

L o g i c  W i r i n g

Wire Size ........................................................... 20-22 AWG

G e n e r a l  P r a c t i c e s

The following wire strip length is recommended:

Wire Strip Length .......................................... 0.250” (6.0 mm)

WARNING! Do not connect or disconnect any wiring when
power is applied!

WARNING! See Part II for power supply requirements for the
MDrive17, Part III for the MDrive23.
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Table 1.2.1: P1 Pin Descriptions for the Microstepping MDrive

I n t e r f a c i n g  P owe r  a n d  L o g i c  I n p u t s
( C onn e c t o r  P1 )

Figure 1.2.2: Connector P1 Pin Configuration for the Microstepping MDrive

Enhanced
Torque

Stepping
MotorMicrostep

Driver

ØA

ØB

Opto Spply

Step Clock

Direction

Enable

Power

MDrive Integrated
Motor and Microstep

Driver

Figure 1.2.1: Microstepping MDrive Block Diagram
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I n t e r f a c i n g  t h e  M D r i v e  L o g i c  I n p u t s

L o g i c  I n p u t  E l e c t r i c a l  S p e c i f i c a t i o n s

HCPL0630

HCPL0630

PS2701-1

470�

470�

750�

Optocoupler Supply P1:1
+5VDC

Step Clock P1:3

CW/CCW Direction P1:4

Enable/Disable P1:5

Figure 1.2.3: Opto-Coupler Inputs

O p t i c a l l y  I s o l a t e d  L o g i c  I n p u t s

The MDrive has 3 optically isolated logic inputs which are located on
connector P1. These inputs are isolated to minimize or eliminate electrical
noise coupled onto the drive control signals. Each input is internally pulled-up
to the level of the optocoupler supply and may be connected to sinking
outputs on a controller such as the IMS LYNX or a PLC. These inputs are:

1] Step Clock (P1:3)
2] Direction (P1:4)
3] Enable (P1:5)

Of these inputs only step clock and direction are required to operate the
MDrive.

The schematic shown in Figure 1.2.3 illustrates the inputs.

scitsiretcarahClacirtcelEtupnIcigoLevirDM

noitacificepS noitidnoCtseT niM pyT xaM tinU

tnerruCdrawroFtupnI noitceriDdnakcolCpetS 0.7 51 Am

egatloVdrawroFtupnI noitceriDdnakcolCpetS 4.1 7.1 V

tnerruCdrawroFtupnI elbanE 0.5 4.9 Am

egatloVdrawroFtupnI elbanE 1.1 4.1 V

nwodkaerBesreveRtupnI
egatloV stupnIdetalosI 5 V

Table 1.2.2: Microstepping MDrive Logic Input Electrical Characteristics
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P o w e r i n g  t h e  O p t o c o u p l e r s

In order to maintain isolation, the optocouplers must be powered by an
external power supply connected to P1:1, with the opto supply ground
connected to the ground of the input control circuitry. The logic inputs are
internally limited to allow for a +5VDC power supply.

A power supply in excess of +5 volts may be used, however a current limiting
resistor MUST be placed in series with the input to limit the input forward
current to the recommended 7 milliamps. At no time can the input forward
current exceed 15 milliamps or damage may occur to the driver portion of the
MDrive.

I s o l a t e d  L o g i c  I n p u t  C h a r a c t e r i s t i c s

S t e p  C l o c k  ( P 1 : 3 )

The step clock input is where the motion clock from your control circuitry
will be connected. The motor will advance one microstep in the plus or minus
direction (based upon the state of the direction input) on the rising edge of
each clock pulse. The size of this increment or decrement will depend on the
microstep resolution setting.

D i r e c t i o n  ( P 1 : 4 )

The direction input controls the CW/CCW direction of the motor. A logic
HIGH (default, unconnected) will cause the motor to rotate in the CW
direction (seen while looking at the face of the motor). A logic LOW on the
input will cause the motor to rotate in the CCW direction. This input is
synchronized to the positive going edge of the Step Clock input.

E n a b l e  ( P 1 : 5 )

This input can be used to enable or disable the driver output circuitry. When
in a logic HIGH (default, unconnected) state the driver outputs will be enabled
and step clock pulses will cause the motor to advance. When this input is
pulled LOW, by means of a switch or sinking output, the driver output
circuitry will be disabled. Please note that the internal sine/cosine position
generator will continue to increment or decrement as long as step clock pulses
are being received by the MDrive.

This input is asynchronous to any other input and may be changed at any
time.

WARNING! The isolated logic inputs on the MDrive are internally
limited to allow for an optocoupler supply voltage of +5 VDC. If
using a higher voltage supply, a current limiting resistor must be
placed in series with the input or damage will occur to the
MDrive’s input circuitry, rendering the drive inoperable.
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I n p u t  T i m i n g

The direction input and the microstep resolution inputs are internally
synchronized to the positive going edge of the step clock input. When a step
clock pulse goes HIGH, the state of the direction input and microstep
resolution settings are latched. Any changes made to the direction and/or
microstep resolution will occur on the rising edge of the step clock pulse
following this change.

Run and Hold Current changes are updated immediately.

Table 1.2.4 lists the timing specifications.

gnimiTtupnIcigoLevirDM

noitacificepS tupnI emiT

htdiWesluPmuminiM kcolCpetS Sn004

ycneuqerF.xaM kcolCpetS zHM5.2

Table 1.2.3: Logic Input Timing

I n t e r f a c e  O p t i o n s

O p e n  C o l l e c t o r  I n t e r f a c e

Figure 1.2.4 shows an open collector interface connected to the direction input
(P1:3). This interface method may be used with any of the logic inputs.
Remember that a current limiting resistor must be used in series with the input
if an opto supply voltage greater than +5 volts is used. Refer to Table 1.2.5
for resistor values.

PIN 1

OPTO

SPPLY

NC

SCLK

DIR

EN

GND

+V

+VDC

Controller
Output R

¼ W 1%
LIMIT

�

Opto Supply P1:1

Direction P1:4

Shown Connected to the Direction Input.
All other Inputs will be interfaced the same.

OPEN COLLECTOR INTERFACE

Figure 1.2.4: Open Collector Interface
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Table 1.2.4: Recommended Input Current Limiting Resistor Values

srotsiseRgnitimiLtnerruCtupnIdetalosI

ylppuSotpO
)CDV+(

eulaVrotsiseR
)%5smhO(

eulaVrotsiseR
)%1smhO(

5 - -

01 086 186

21 0001 0001

51 0031 0031

42 0072 0762

T T L  I n t e r f a c e

PIN 1

OPTO

SPPLY

NC

SCLK

DIR

EN

GND

+V

Shown Connected to the Direction Input.
All other Inputs will be interfaced the same.

TTL INTERFACE

+5 VDC

Opto Supply P1:1

Direction P1:4

Figure 1.2.5: TTL Interface

S w i t c h  I n t e r f a c e

PIN 1

OPTO

SPPLY

NC

SCLK

DIR

EN

GND

+V

Shown Connected to the Enable Input.
The Direction input may be interfaced the same.

TTL INTERFACE

+5 VDC
Supply

Opto Supply P1:1

SPST Switch

Enable P1:5

Figure 1.2.6: Switch Interface
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PIN 4 - CS

GND - PIN 5

MOSI - PIN 7

PIN 8 - CLOCK

PIN 6 - +5VDC OUT

PIN 10 - MISO

2

3

415

19

10 Pin Header

P2

DB-25

Standard PC Parallel Port

Figure 1.2.7: SPI Interface Wiring and Connections

WARNING! The +5VDC output on connector P2 is used for the
setup cable ONLY! This output is not designed to power
external devices!

)ecafretnIIPS(2ProtcennoCevirDM

#niP noitcnuF noitpircseD

1 C/N .tcennoCoN

2 C/N .tcennoCoN

3 C/N .tcennoCoN

4 SC .tceleSpihC

5 DNG .dnuorGsnoitacinummoC

6 CDV5+ tuptuOCDV5+ .)!WOLEBGNINRAWEES(

7 ISOM .nIevalS/tuOretsaM

8 KLC .kcolC

9 C/N .tcennoCoN

01 OSIM .tuOevalS/nIretsaM

Table 1.2.5: P2 Pin Assignment and Description

I n t e r f a c i n g  t h e  MDr i v e  SP I  I n t e r f a c e
( C onn e c t o r  P2 )

The SPI communications connector uses a 10 pin IDC header. The recom-
mended method of connecting to this connector is the Parameter Setup Cable
MD-CC100-000. In addition to offering ease of connection this cable features
a built-in logic level shifter for computers that run on 3.3V output ports. This
low-cost accessory eliminates the need of wiring the SPI interface.



18

NOTE: Should you choose to make your own parameter
setup cable, be advised the 3.3V output parallel ports on
some laptop PCs may not be sufficient to communicate with
the device.

M i n i m u m  R e q u i r e d  C o n n e c t i o n s

The connections shown in Figure 1.2.8 are the minimum required to operate
the Microstepping MDrive.

Figure 1.2.8: Minimum Required Connections
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S  e c t i o n  1 . 3
I n t e r f a c i n g  An  En code r

S e c t i o n  O v e r v i e w

This section will cover interfacing the
Factory Mounted Encoder version of both
the Microstepping MDrive and the
MDrive Variable Speed Control. Included
are the pin configurations for both the
single-end and differential models and the
recommended cables and connectors.

F a c t o r y -Moun t e d  E n c o d e r

The MDrive is available with a factory-mounted optical encoder. Available line
counts:

n 100

n 200

n 300

n 500

Encoders are available in both single-end and differential configurations. All
encoders have an index mark.

Use of the encoder feedback feature of this product requires a controller such
as an IMS LYNX or PLC.

The encoder has a 200kHz maximum output frequency.

P i n  C o n f i g u r a t i o n

The encoder has the following pin configurations:

S i n g l e  E n d  E n c o d e r

DM noitarugifnoCredocnEdnEelgniSevir

#NIP NOITCNUF

1 dnuorG

2 xednI

3 AlennahC

4 tupnICDV5+

5 BlennahC

Table 1.3.1: Single End Encoder Pin Configuration
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DM noitarugifnoCredocnElaitnereffiDevir

#NIP NOITCNUF

1 dnuorG

2 tupnICDV5+

3 noitceriD

4 -ybdnatS )!tupnICDV5+otdeiTebTSUM(

5 -AlennahC

6 +AlennahC

7 -BlennahC

8 +BlennahC

9 -xednI

01 +xednI

Table 1.3.2: Differential Encoder Pin Configuration

D i f f e r e n t i a l  E n c o d e r

WARNING! The Standby- (Pin 4) on the differential encoder
MUST be connected to +5VDC (Pin 2) or the encoder will not
function!

PIN 1

SINGLE END ENCODER

CH B
+5 VDC

CH A
INDEX

GND

Figure 1.3.1: Encoder Connections
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R e c o m m e n d e d  C a b l e s  a n d  C o n n e c t o r s

IMS recommends the following cables/connectors for use with the encoder.

S i n g l e  E n d  E n c o d e r  ( E S )  ( 1 0 ’  M a x .  C a b l e  L e n g t h )

D u p o n t / B e r g

78211-005(1), 65039-032 (use either housing with Ultra-High Spring Force
Mini PV terminals (48257-000), 22-36 AWG)

Molex/Waldom

50-57-9005 (2695 series) (use 16-02-1125 (2759 series) high pressure
terminals, 22-30 AWG)

AMP

103975-4(3)

D i f f e r e n t i a l  E n c o d e r  ( E D )  ( 5 0 ’  M a x .  C a b l e  L e n g t h )

3M

89110-0101(1,2), 89110-0001(2)

AMP

102398-3(3), 87456-6, 102387-1(1), 11918-1, 746228-1(1,2), 746290-1(2)

Amphenol

842-812-1022-118(2), 842-812-1033-118(1,2)

Dupont/Berg

65043-032, 71602-010(1,2)

Robinson Nugent

IDS-C10NPK-TR(2), IDS-C10PK-TR(1,2)

Thomas & Betts

622-1000(2), 622-1030(1,2)

Molex/Waldom

22-55-2101

(1) Polarized; (2) IDC Ribbon Cable; (3) IDC (Ultra-High or High Spring Force
terminals are recommended.)
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S  e c t i o n  1 . 4
Con f i gu r i ng  The  M i c ros tepp i ng  MDr i v e

S e c t i o n  O v e r v i e w

This section is general to all MDrive versions with the exception of the
Variable Speed Control version of the MDrive. Refer to Section 1.6 for details
on the configuration utility for this product. This section will acquaint the
user with the following:

n The MDrive Configuration Utility

n Configuration Parameters

Th e  IMS  Mo t o r  I n t e r f a c e

The IMS Motor Interface is an easy to install and use software program. Use
of this utility is required in order to configure the MDrive. It is included on
the CD that ships with the MDrive or is available for download at
www.imshome.com. This utility features the following:

n Easy installation.
n Ease of use via single screen interface.
n Automatic communication configuration.
n Will not allow out-of-range values to be set.
n Tool-tips display valid range settings for each option.

Figure 1.4.1: MDrive Configuration Utility Screen
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I n s t a l l a t i o n

To install and use the configuration utility you need a Pentium class or higher
PC running Windows 95/98. If you are using Windows NT 4.0 (SP6 or greater)
or Windows 2000 (SP1 or greater) use the NT version of this software. The
installation procedure is:

1] Place the IMS CD in your CD-ROM drive.
2] The CD Front End should automatically start, if not, click

Start>Run on the Start Menu. Browse to your CD-ROM Drive
and select “IMS.exe”

3] On the screen that will open click the MDrive button.
4] Select the appropriate release of the Motor Interface.

Follow the onscreen prompts to complete installation.

S t a r t - u p

Select “Start>Programs>IMS Motor Interface>IMS Motor Interface”. The
Configuration Utility will automatically scan your LPT ports for the
connected MDrive and configure communications. The connection status and
port are displayed at the bottom of the configuration screen (See Figure 1.4.1).

C o n f i g u r a t i o n  P a r a m e t e r s  E x p l a i n e d

There are 3 configuration parameters for the MDrive. Parameter settings are
automatically saved to memory when the “SET” button is clicked on the
Configuration Utility screen. These parameters may all be changed on-the-fly.

Table 1.4.1 summarizes the parameters and their function, range, units and
default setting.

sretemaraPputeSevirDM
.MARAP NOITCNUF EGNAR STINU TLUAFED

CHM tnerruCdloHrotoM 001-0 tnecrep 5
CRM tnerruCnuRrotoM 001-1 tnecrep 52

LESM noituloseRpetsorciM ,05,23,52,61,01,8,5,4,2
652,052,821,521,46 pets/spetsorcim 652

Table 1.4.1: Setup Parameters

M o t o r  H o l d i n g  C u r r e n t  ( M H C )

The MHC parameter sets the motor holding current as a percentage of the full
output current of the driver. If the hold current is set to 0, the output circuitry
of the driver section will disable when the hold current setting becomes active.

The hold current setting becomes active 200ms following the last step clock
pulse.

M o t o r  R u n  C u r r e n t  ( M R C )

The Motor Run Current (MRC) parameter sets the motor run current to a
percentage of the full output current of the driver section.
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T im i n g  No t e s

1) MSb and MSB first

2) 8 bit bytes

3) 100kHz SCK

4) Data In (MOSI) on rising clock

5) Data Out (MISO) on falling clock

M i c r o s t e p  R e s o l u t i o n  S e l e c t  ( M S E L )

The MSEL parameter specifies the microstep resolution of the MDrive. See
Table 1.4.2 for valid MSEL parameter settings.

)LESM(sgnitteSnoituloseRpetsorciMevirDM

=LESM veR/spetS

sgnitteSnoituloseRpetsorciMyraniB

2 004

4 008

8 006,1

61 002,3

23 004,6

46 008,21

821 006,52

652 002,15

sgnitteSnoituloseRpetsorciMlamiceD

5 000,1

01 000,2

52 000,5

05 000,01

521 000,52

052 000,05

Con f i g u r i n g  t h e  MDr i v e  U s i n g  SP I

The MDrive may be setup and operated without the included GUI, the IMS
Motor Interface.

If the optional cable is not being used you will need to make one using the
diagram shown on page17 of this document.

Table 1.4.2: Microstep Resolution Settings
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sretemaraPdnasdnammoCIPS

MRP/DMC xeH egnaR setoN

sdnammoCIPS LLADAER 04x0 llafoeulavxehehtsdaeR
.sretemarap

LLAETIRW 08x0
ehtoteulavxehehtsetirW

,CRM:sretemarapgniwollof
.LESM,CHM

DAERataD "M" D4x0 yrevesedecerpretcarahcM
.daer

BSMnoisreV 01x0 --0<.>8-1<
>9

noisrevbus.noisreverawmriF
0.1.ge

BSLnoisreV 00x0 >99-0< otsdneppA.noisivererawmriF
00.geBSMnoisreV

CRM 91x0 %001-1 tnerruCnuRrotoM

CHM 50x0 %001-0 tnerruCdloHrotoM

LESM 00x0 052-2,*0 noituloseRpetsorciM

ETIRWataD CRM %001-1 tnerruCnuRrotoM

CHM %001-0 tnerruCdloHrotoM

LESM 052-2,*0 noituloseRpetsorciM

noituloseRpetS/spetsorciM652=0*

Table 1.4.3: SPI Command Summary

E x a m p l e s

SP I  C ommands
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S  e c t i o n  1 . 5
I n t e r f a c i n g  T h e  Va r i a b l e  S p e ed

Con t r o l  MDr i v e

S e c t i o n  O v e r v i e w

This section covers the hardware interface of the MDrive versions with
integrated variable speed control electronics. Refer to Section 1.6 for Param-
eter setup and configuration. Covered in the section are:

n Layout and Interface Guidelines

n Interfacing Power and Speed Control Inputs (Connector P1)

n Interfacing the SPI Interface (Connector P2)

L a y o u t  a n d  I n t e r f a c e  Gu i d e l i n e s

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

R e c o m m e n d e d  W i r i n g

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

P o w e r

       Belden Part# 9740 or equivalent 18 Gauge

L o g i c  W i r i n g

Wire Size ........................................................... 20-22 AWG

G e n e r a l  P r a c t i c e s

The following wire strip length is recommended:

Wire Strip Length .......................................... 0.250” (6.0 mm)

WARNING! Do not connect or disconnect any wiring when
power is applied!

WARNING! See Part II for power supply requirements for the
MDrive17, Part III for the MDrive23.
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I n t e r f a c i n g  P owe r  a n d  Sp e ed  C on t r o l
I n p u t s  ( C o nn e c t o r  P1 )

evirDM V lortnoCdeepSelbaira C noitarugifnoC1Protcenno

#NIP
GNIYLF

DAEL
NOITCNUF SLIATED

1 -- tupnItratS/potS
nehwrotarenegesluplanretniehttratslliwtupnisihT

sitI.tupnigniknisrohctiwsafosnaemybWOLdellup
.CDV5+otpudellupylanretni

2 --
WCC/WC

tupnInoitceriD
.rotomehtfonoitceridehtegnahcotdesusitupnisihT

.WC=)nepo(HGIHcigolaedomlanoitceridinunI

3 --
lortnoCdeepS

tupnI
tupnIlortnoCdeepSAm02-4/MWP/CDV5+ot0

4 -- tuptuOCDV5+
rewopotdesuebottonsituptuosihT.tuptuOCDV5+

.secivedlanretxe

5 -- dnuorG .dnuorGcigoL

6 -- dnuorGrewoP .)nruteR(dnuorGylppuSrewoP

7 -- V+
)4-32DM&71DM(CDV84+ot21+

)7-32DM(CDV57+ot42+

S
TA

R
T

S
TO

P

D
IR

G
N

D

+V

P
IN

1

Figure 1.5.2: P1 Pin Configuration for the MDrive Variable Speed Control

Table 1.5.1: P1 Pin Description for the MDrive Variable Speed Control

Internal
Clock Pulse
Generator

Enhanced
Torque

Stepping
Motor

Microstep
Driver

Step Clock

ØA

ØB

Start/Stop

Speed In

Direction

Enable

Power

MDrive + Integrated
Variable Speed Control

Figure 1.5.1:  MDrive Variable Speed Control Block Diagram
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START

STOP

STOP/START SWITCH

DIRECTION SWITCH

10K Ohm POT

DIR

GND

+V

PIN 1

I n t e r f a c i n g  t h e  M D r i v e  S p e e d  C o n t r o l  I n p u t s

The MDrive has 2 logic inputs which are located on connector P1. These
inputs control the ON/OFF state of the internal clock pulse generator and the
direction of motor rotation. Each input is internally pulled-up to +5 Volts and
may be connected to sinking outputs on a controller such as the IMS LYNX
or a PLC. These inputs are:

1] Start/Stop (P1:1)
2] Direction (P1:2)

There are also three connections for a Joystick or a Potentiometer. These are:
1] Speed Control Input (P1:3)
2] +5V Output (P1:3)
3] Logic Ground (P1:3)

The Speed Control input may also be interfaced to a PLC 15 - 25 kHz PWM
output or a 4 - 20mA output analog device. If a 4 - 20mA device is used the 4 -
20mA input mode MUST be selected on the Analog Speed Control Interface
software.

Figure 1.5.3 and 1.5.4 illustrates Interface options for the Variable Speed
Control Version of the MDrive.

Figure  1.5.3: Interfacing the MDrive Speed Control using Switches and a Potentiometer

Figure  1.5.4: Interfacing the MDrive Speed Control using a 4 -20 mA Analog or PWM
Output
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V e l o c i t y  C o n t r o l  I n p u t  C h a r a c t e r i s t i c s

S t a r t / S t o p  ( P i n  1 )

The /Start input is internally pulled-up to +5VDC through a 4.99kΩ resistor.
When in a logic HIGH, or disconnected, state the internal step clock generator
will be off. Connecting this input to logic ground (pin 5) or a sinking output in
a LOW state will enable the internal step clock oscillator.

This input may be controlled by means of a switch between the input (pin 1)
and logic ground (pin 5) or a sinking output. Leakage current due to external
interface circuitry must not exceed 200 micro amps.

D i r e c t i o n  ( P i n  2 )

The CW/CCW direction input is internally pulled-up to +5VDC through a
4.99kΩ resistor.

This input may be connected by means of a switch between the input (Pin 2)
and logic ground (Pin 5) or a sinking output. Leakage current due to external
interface circuitry must not exceed 200 micro amps.

S p e e d  C o n t r o l  I n p u t  ( P i n  3 )

The Speed Control input is the input by which the internal step clock
frequency, hence the velocity of the axis, is controlled.

This 0 - 5 volt analog input will typically be interfaced using a 10kΩ
potentiometer as illustrated in Figure 1.5.3, a joystick wiper, a 4-20mA analog
output or a 15 to 25 kHz (100% Duty Cycle) output of a PLC. If using a 4-
20mA output the 4 - 20mA input mode must be selected on the Speed Control
Interface software.

If a constant velocity is desired, the speed control input can be connected
directly to the +5VDC output and the desired velocity set using the VM
parameter. When the START input is brought to a logic LOW state, the motor
will begin to move at the velocity specified by the VI variable. It will then
accelerate at the rate specified by ACCL until it reaches the speed set by VM.

+ 5 V D C  O u t p u t  ( P i n  4 )

The +5VDC output is to be connected to the signal end of the 10kΩ potenti-
ometer used to control velocity only. It is not the design intent of this output
to supply power to external loads.

WARNING: The +5 VDC Output (P1:4) is intended to
control velocity ONLY! It is not to be used to power
external devices!

NOTE: If using the 4 - 20mA input mode this mode MUST be
selected on the Speed Control Interface software. By
default the MDrive Speed Control is configured for 0 - 5VDC
or PWM input mode.
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)ecafretnIIPS(2ProtcennoCevirDM

#niP noitcnuF noitpircseD

1 C/N .tcennoCoN

2 C/N .tcennoCoN

3 C/N .tcennoCoN

4 SC .tceleSpihC

5 DNG .dnuorGsnoitacinummoC

6 CDV5+ tuptuOCDV5+ .)!WOLEBGNINRAWEES(

7 ISOM .nIevalS/tuOretsaM

8 KLC .kcolC

9 C/N .tcennoCoN

01 OSIM .tuOevalS/nIretsaM

Table 1.5.2: P2 Pin Assignment and Description

I n t e r f a c i n g  t h e  MDr i v e  SP I  I n t e r f a c e
( C onn e c t o r  P2 )

The SPI communications connector uses a 10 pin IDC header. The recom-
mended method of connecting to this connector is the Parameter Setup Cable
MD-CC100-000. In addition to offering ease of connection, this cable features
a built-in logic level shifter for computers that run on 3.3V output ports. This
low-cost accessory eliminates the need of wiring the SPI interface.

PIN 4 - CS

GND - PIN 5

MOSI - PIN 7

PIN 8 - CLOCK

PIN 6 - +5VDC OUT

PIN 10 - MISO

2

3

415

19

10 Pin Header

P2

DB-25

Standard PC Parallel Port

Figure 1.5.5: SPI Interface Wiring and Connections

WARNING! The +5VDC output on connector P2 is used for the
setup cable ONLY! This output is not designed to power
external devices!
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NOTE: Should you choose to make your own parameter
setup cable be advised the 3.3V output parallel ports on
some laptop PCs may not be sufficient to communicate with
the device.

M i n i m u m  R e q u i r e d  C o n n e c t i o n s

The connections shown in Figure 1.5.6 are the minimum required to operate
the MDrive Variable Speed Control.

Figure 1.5.6: Minimum Required Connections
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S  e c t i o n  1 . 6
Con f i g u r i n g  T h e  MDr i v e  Va r i a b l e

Speed  Con t r o l
The IMS Speed Control configuration utility is easy to install and use
software and is required for configuring the MDrive. This powerful tool is
available on the IMS CD or for download at www.imshome.com. This utility
is the only method for configuring your MDrive speed control. The configura-
tion utility features the following:

n Easy installation.
n Ease of use via single screen interface.
n Automatic communication configuration.
n Will not allow out-of-range values to be set.
n Tool-tips display valid range settings for each option.

I n s t a l l a t i o n

To install and use the configuration utility you need a Pentium class or higher
PC running Windows 95/98. The Windows NT version of this software is
required for Windows NT 4.0 (SP6 or greatr)or Windows 2000 (SP1 or
greater). The installation procedure is:

1] Place the IMS CD in your CD-ROM drive.
2] The CD Front End should automatically start, if not, click

Start>Run on the Start Menu. Browse to your CD-ROM Drive
and select “IMS.exe”

3] On the screen that will open click the MDrive button.
4] Select the appropriate release of the Speed Control

Interface. Follow the onscreen prompts to complete
installation.

S t a r t - u p

Select “Start>Programs>Analog Speed Control>Analog Speed Control”. The
configuration utility will automatically scan your LPT ports for the connected
MDrive and configure communications. The connection status and port are
displayed at the bottom of the configuration screen (Figure 1.6.1).

Figure 1.6.1: Speed Control Configuration Utility Screen
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C o n f i g u r a t i o n  P a r a m e t e r s  E x p l a i n e d

There are 11 configuration parameters for the MDrive. Parameter settings are
automatically saved to memory when the “SET” button is clicked on the
configuration utility screen.

Table 1.6.1 summarizes the parameters and their function, range, units and
default setting.

A c c e l e r a t i o n  ( A C C L )

The ACCL parameter sets the acceleration and deceleration in steps per
second2.

J o y s t i c k  C e n t e r  P o s i t i o n  ( C )

The parameter sets the center position of the joystick. It can be set by two
methods. Using method one the user will manually enter a value between 0
(default) and 1022 into the parameter box. This count will represent the
voltage that the MDrive will interpret as the zero-reference position. Any
voltage seen on the speed control input will accelerate from 0 to the maximum
set velocity. The second method is to select Analog>Initialize from the menu
bar of the configuration utility. Move the joystick or rotate the pot to the end
of travel on bothe directions, move or rotate the input device to the desired
center and click the “Accept” button. See the setup procedure located in
“Setting the Configuration Parameters”, the next subsection of this document.

P o t e n t i o m e t e r  D e a d b a n d  ( D B )

The DB parameter sets the deadband of the potentiometer. The range for this
parameter is a relative term as the actual deadband value is based upon the
settings of the VI and VM parameters. The deadband is the amount of
deflection seen on the potentiometer until the velocity is changed. With DB=1

sretemaraPlortnoCdeepS

retemaraP noitcnuF egnaR stinU tluafeD

LCCA noitareleceD/noitareleccA 00056-0002 ces/spetS 2 0002

C noitisoPretneCkcitsyoJ
2201ot0

)599.4ot500.0(
stnuoC
)stloV(

0
)000.0(

BD dnabdaeDkcitsyoJ/retemoitnetoP
552ot0

)542.1ot000.0(
stnuoC
)stloV(

1
)500.0(

TLCD epyTnoitareleceD
etareleceD

etareleceDtoNoD
- leceD

SF
ehtfoelacSlluF

kcitsyoJ/retemoitnetoP
3201ot1

)599.4ot500.0(
stnuoC
)stloV(

3201
)599.4(

CHM tnerruCgnidloHrotoM 001-0 tnecreP 5

CRM tnerruCnuRrotoM 001-1 tnecreP 52

EDOM edoMtupnI
MWP/egatloV

Am02-4
-

-/egatloV
MWP

EGNAR gnitteSegnaRMV/IV 8-1 - 3

LESM retemaraPtceleSnoituloseR elbaTeeS rosividpetsrep 652

IV yticoleVlaitinI 00001-1 .ces/spetS 008

MV yticoleVmumixaM 00001-1 .ces/spetS 00002

Table1.6.1: MDrive Parameter Summary
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USAGE NOTE: If the motor oscillates between two
velocities, increase the potentiometer deadband to a higher
value. This will add coarseness to the pot and eliminate the
oscillation.

SGNITTESRETEMARAPEGNAR

EGNAR 1 2 3 4 5 6 7 8

IV 002 001 05 02 01 5 2 1

MV 000001 00005 00052 00001 0005 0052 0001 005

Table 1.6.2: RANGE Parameter Settings

it is possible that the motor will oscillate between two velocities. This can be
eliminated by setting the deadband to a higher value.

Note that when the voltage seen at the speed control input is ≤ 0.005V, the
step clock output of the oscillator will be 0. When the potentiometer or
joystick deflects to the level specified by the DB parameter the axis will start
to accelerate, beginning at the velocity specified by the VI, or initial velocity
parameter.

D e c e l e r a t i o n  Ty p e  ( D C LT )

This parameter sets the motor deceleartion to an ON/OFF state. If Decel is
selected on the speed control utility, the motor will decelerate to stop at the
rate specified by the ACCL parameter. If No Decel is selected, the motor will
hard stop.

F u l l  S c a l e  ( F S )

The full scale parameter sets the deflection of the potentiometer or joystick.
While the min/max range of the speed control input is 0 to 1023 counts (0.005
to 4.995 volts) (0 counts = no motion, 1023 counts = max velocity, or VM)
the user has the option of setting the full scale to a different value. For
instance, setting FS=500 counts (2.411 volts) will cause the MDrive’s
oscillator to output the appropriate step clock frequency set for VM when
the voltage on the speed control input is 2.411V.

M o t o r  H o l d i n g  C u r r e n t  ( M H C )

The MHC parameter sets the motor holding current as a percentage of the full
output current of the driver. If the hold current is set to 0, the output circuitry
of the driver will disable when the hold current setting becomes active.

The hold current setting becomes active 200ms following the last step clock
pulse.

M o t o r  R u n  C u r r e n t  ( M R C )

The Motor Run Current (MRC) parameter sets the motor run current to a
percentage of the full output current of the driver.
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)LESM(sgnitteSnoituloseRpetsorciMevirDM

=LESM veR/spetS

sgnitteSnoituloseRpetsorciMyraniB

2 004

4 008

8 006,1

61 002,3

23 004,6

46 008,21

821 006,52

652 002,15

sgnitteSnoituloseRpetsorciMlamiceD

5 000,1

01 000,2

52 000,5

05 000,01

521 000,52

052 000,05

Table 1.6.3: MSEL Parameter Settings

I n p u t  M o d e

The Input mode setting selects the input method to be used, either Voltage (0 -
5 VDC and PWM (15 to 25kHz, 100% duty cycle) or 4 - 20mA.

V e l o c i t y  R a n g e  ( R A N G E )

The RANGE parameter specifies the maximum ranges available for the initial
velocity (VI) and the maximum velocity (VM). When the range is set to a
value, the VI and VM parameters will automatically default to the value
specified by the range setting. The value of VI and VM can then be set within
the range specified by RANGE. Table 1.6.2 illustrates the range settings.

M i c r o s t e p  R e s o l u t i o n  S e l e c t  ( M S E L )

The MSEL parameter specifies the microstep resolution of the MDrive. See
Table 1.6.3 for valid MSEL parameter settings.

I n i t i a l  V e l o c i t y  ( V I )

The VI parameter establishes the initial velocity of the controlled axis in steps
per second. The setting of this parameter represents the slowest speed the
motor will turn. This is the velocity of the axis when the voltage on the speed
control input = 0V. The valid settings for VI is dependent on the RANGE
setting.

M a x i m u m  V e l o c i t y  ( V M )

The VM parameter establishes the maximum velocity of the controlled axis in
steps per second. The setting of this parameter represents the highest speed
that the motor will turn. This is the velocity of the axis when the voltage on
the speed control input = 5V. The valid setting for VM is dependent on the
RANGE setting.
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Se t t i n g  t h e  C on f i g u r a t i o n  P a r ame t e r s

In order to follow the procedures set forth in this subsection, the following is
necessary:

n The Parameter Setup Cable (MD-CC100-000) or equivalent
must be connected between your PC Parallel (Printer) Port
and the 10 pin IDC connector (P2) on the MDrive.

n The Analog Speed Control configuration utility must be
installed and operating on your PC. Correct connection of
the device and operation of the software will be indicated
by a “Connected - LPTx” message at the bottom of the
configurator screen.

n The Stop/Start input must be in a HIGH (Disconnected,
Stopped) state.

C o n f i g u r i n g  t h e  M D r i v e  f o r  U n i d i r e c t i o n a l
O p e r a t i o n

When operating as a unidirectional device, the internal clock pulse generator
will output step clock pulses to the MDrive’s driver section. The initial and
maximum frequency of these pulses, and the rate which they accelerate
between these values, is established by the following four parameters:

1] Initial Velocity (VI)

2] Maximum Velocity (VM)

3] Acceleration (ACCL)

4] Velocity Range (RANGE)

Set the Run Current (MRC) and the Holding Current (MHC) to the desired
value.

When using the MDrive in velocity mode the settings for FS, C and DB will
likely be left in their default state. These three parameters may be displayed
as either counts or volts. The displayed value is changed by clicking the “Cts”
to the right of the parameter’s text box. It may be changed from volts back to
counts by clicking “volts”.

Figure 1.6.2: Speed Control Configuration Utility Screen
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Figure 1.6.3: Intitialization Mode

1] With the input device in the center position, click
“Analog>Initialize” on the menu bar.

2] Move the input device to its full scale position, first in the
max direction, then in the min direction. Re-center the input
device.

3] Click the “Accept” button.
4] Set the other parameters to the desired value.
5] Click the “Set” button to save the parameter settings to non-

volatile memory.

If the motor oscillates between frequencies, increase the potentiometer
deadband (DB). If desired, these may be changed. For example: Setting the FS
parameter to 511 would configure the MDrive such that it will be at maximum
velocity when the potentiometer is at 1/2 of its full deflection.

Test the settings by pulling the Stop/Start input to ground by means of a
switch or sinking output. Turn the potentiometer between its stops, the
motor should accelerate and decelerate between the VI and VM settings. Note
that there will be no motion at the zero reference point of the potentiometer.
The motion will not start until the speed control input sees the voltage
equivalent of 0 + DB.

Fine-tune the ACCL, VI, VM and RANGE settings to the requirements of
your application. Clicking the “Set” button saves the parameter settings to
non-volatile memory.

C o n f i g u r i n g  t h e  M D r i v e  f o r  B i d i r e c t i o n a l
O p e r a t i o n

When setting the MDrive for bidirectional operation, it is necessary that the
joystick or pot be calibrated. First, a center position must be established, as
well as the full scale range of the input device in two directions. The following
steps outline the calibration procedures.



39

PART II

MDrive 17
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Rotary

Linear Actuator
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R e c o m m e n d e d  I M S  P o w e r  S u p p l i e s

Listed below are the power supplies recommended for use with the
MDrive17.

U n r e g u l a t e d  L i n e a r  S u p p l y

IP402
Input Specifications

*AC Input Voltage Range ............................................ 102-132VAC
Output Specifications

Voltage (Nominal - No Load) .......................................... 40 VDC
Current (Continuous) ........................................................ 2 Amps

*Options
IP402-240 ................................................................... 240VAC Input

Table 2.1.1: Recommended Power Supply Specifications

S  e c t i o n  2 . 1
MDr i ve17  Power  Supp l y  &  T h e rma l

Requ i rements

snoitacificepSylppuSrewoProtoM

noitacificepS

epyTylppuSdednemmoceR CDdetalugernU

egatloVelppiR %01±

egatloVtuptuO CDV54+ot21+

tnerruCtuptuO kaePA3

P o w e r  S u p p l y  S p e c i f i c a t i o n s

Power supply current requirements = 2A (MAX) per
MDrive17. Actual power supply current will depend upon
load and duty cycle.

T h e r m a l  S p e c i f i c a t i o n s

Because the MDrive consists of two core components, a drive and a motor, close
attention must be paid to the thermal environment where the device is used. The
following maximum temperatures apply to the MDrive 17:

Ambient Temperature
Max ...................................................................................... 85°C

Heatsink Temperature
Max ..................................................................................... 100°C

Motor Temperature
Max ..................................................................................... 100°C
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S e c t i o n  2 . 2
Ro ta r y  MDr i v e17  Spec i f i c a t i o n s

S e c t i o n  O v e r v i e w

This section contains mechanical, motor and electrical specifications specific
to each version of the Rotary MDrive17. Shown are:

n Mechanical Specifications

n Motor Specifications

n Electrical Specifications

M e c h a n i c a l  S p e c i f i c a t i o n s
D i m e n s i o n s  i n  i n c h e s  ( m m )

Figure 2.2.1: Rotary MDrive17 Mechanical Specifications

LbonKlortnoC/redocnE 2XAM

kcatS )mm(ni

3171 )17.96(447.2

5171 )03.57(569.2

9171 )29.48(343.3

LredocnElaitnereffiD 2XAM

3171 )11.57(759.2

5171 )07.08(771.3

9171 )96.88(294.3

LyratoRdradnatS XAM

kcatS )mm(ni

3171 )65.55(781.2

5171 )51.16(704.2

9171 )77.07(687.2
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M o t o r  S p e c i f i c a t i o n s

3171DM

)mc-N(ni-zoeuqroTgnidloH )6.22(23

)mc-N(ni-zoeuqroTtneteD )4.1(0.2

ces-ni-zoaitrenIrotoR 2 mc-gk( 2) )830.0(35000.0

)mg(zo)revirD+rotoM(thgieW )2.432(62.8

NOTE! The following specifications apply to all rotary variants
of the MDrive17, the standard rotary as well as the encoder
and control knob versions.

Table 2.2.1: MD1713 Motor Specifications

M D r i v e 1 7 1 3  M o t o r  S p e c i f i c a t i o n s  a n d  S p e e d /
To r q u e  C u r v e s

Figure 2.2.2:  Interface Options

I n t e r f a c e  O p t i o n s  -  A l l  V e r s i o n s

Flying Leads Pluggable Clamp Type
Terminal Block
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Figure 2.2.3: Rotary MDrive 1713  Speed/Torque Data (100% Current)

5171DM

)mc-N(ni-zoeuqroTgnidloH )4.24(06

)mc-N(ni-zoeuqroTtneteD )18.1(05.2

ces-ni-zoaitrenIrotoR 2 mc-gk( 2) )750.0(08000.0

)mg(zo)revirD+rotoM(thgieW )1.592(24.01

Table 2.2.2: Rotary MDrive 1715 Motor Specifications

Figure 2.2.4: Rotary MDrive 1715  Speed/Torque Data (100% Current)

M D r i v e 1 7 1 5  M o t o r  S p e c i f i c a t i o n s  a n d  S p e e d /
To r q u e  C u r v e s
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9171DM

)mc-N(ni-zoeuqroTgnidloH )9.25(9.47

)mc-N(ni-zoeuqroTtneteD )8.2(0.4

ces-ni-zoaitrenIrotoR 2 mc-gk( 2) )280.0(61100.0

)mg(zo)revirD+rotoM(thgieW )5.433(08.11

Table 2.2.3: Rotary MDrive 1719 Motor Specifications

Figure 2.2.5: Rotary MDrive 1719  Speed/Torque Data (100% Current)

M D r i v e 1 7 1 9  M o t o r  S p e c i f i c a t i o n s  a n d  S p e e d /
To r q u e  C u r v e s

E l e c t r i c a l  S p e c i f i c a t i o n s

scitsiretcarahClacirtcelE71evirDM

noitacificepS noitidnoCtseT niM pyT xaM tinU

egatloVtupnI 21 84 V

tnerruCdrawroFtupnI noitceriDdnakcolCpetS 0.7 51 Am

egatloVdrawroFtupnI noitceriDdnakcolCpetS 4.1 7.1 V

tnerruCdrawroFtupnI elbanE 0.5 4.9 Am

egatloVdrawroFtupnI elbanE 1.1 4.1 V

nwodkaerBesreveRtupnI
egatloV stupnIdetalosI 5 V

Table 2.2.4:  Electrical Specifications
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S  e c t i o n  2 . 3
L i n ea r  MDr i v e17  Spec i f i c a t i o n s

S e c t i o n  O v e r v i e w

This section contains mechanical, motor and electrical specifications specific
to each version of the Linear MDrive17. Shown are:

n Mechanical Specifications

n Motor Specifications

n Electrical Specifications

M e c h a n i c a l  S p e c i f i c a t i o n s
D i m e n s i o n s  i n  i n c h e s  ( m m )

Figure 2.3.1: Linear Actuator MDrive17 Mechanical Specifications

Moto r  S p e c i f i c a t i o n s  ( L i n e a r )

rotautcAraeniL

)mg(zo)wercstuohtiwrevirD+rotoM(thgieW )8.062(2.9

)gk(sbltsurhTmumixaM )7.22(05

Table 2.3.1: Linear Actuator MDrive17 Motor Specifications

WARNING: The ACME Screw MUST NOT deflect more
than ± 1 degree perpendicular to the motor face.
Additional support for radial loads may be required!

WARNING: The maximum axial load limit for the MDrive17
Motor is 50 lbs (22.7 kg). Do not exceed this rating!
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Table 2.3.2: ACME Screws for the MDrive17 Linear Actuator

F o r c e / S p e e d  C u r v e :  4 5  V D C

Refer to Table 2.3.2 for screw pitch information

Figure 2.3.3: Force/Speed Curve - 45VDC (100% Current)

F o r c e / S p e e d  C u r v e :  2 4  V D C

Refer to Table 2.3.2 for screw pitch information

Figure 2.3.2: Force/Speed Curve - 24VDC (100% Current)

swercSEMCA32evirDM

wercS )mm(sehcnI-petSlluF/levarT

A )4520.0(100.0

B )2851120.0(338000.0

C )7210.0(5000.0

D )81485010.0(7614000.0

E )5739700.0(5213000.0
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PART III

MDrive 23
Integrated Motor and

Electronics

Rotary

Linear Actuator
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R e c o m m e n d e d  I M S  P o w e r  S u p p l i e s

Listed below are the power supplies recommended for use with both voltage
ranges of the MDrive23.

U n r e g u l a t e d  L i n e a r  S u p p l y

IP404(MD23-4)/IP804(MD23-7)
Input Specifications

*AC Input Voltage Range ............................................ 102-132VAC
Output Specifications

Voltage (Nominal - No Load) ................................... 40 VDC/75 VDC
Current (Continuous) ........................................................ 4 Amps

*Options
IP402-240 ................................................................... 240VAC Input

Table 3.1.1: Recommended Power Supply Specifications

S  e c t i o n  3 . 1
MDr i ve2 3  Power  &  T h e r m a l

Requ i rements

stnemeriuqeRylppuSrewoProtoM

noitacificepS )4-(32DMV84 )7-(32DMV57

epyTylppuSdednemmoceR CDdetalugernU

egatloVelppiR %01±

egatloVtuptuO CDV54+ot21+ CDV57+ot42+

*tnerruCtuptuO kaePA3 kaePA4

The graph above illustrates the power supply current (MAX) per MDrive23.
Actual power supply current will depend upon load and duty cycle.

T h e r m a l  S p e c i f i c a t i o n s

Because the MDrive consists of two core components, a drive and a motor, close
attention must be paid to the thermal environment where the device is used. The
following maximum temperatures apply to the MDrive23:

Ambient Temperature
Max ...................................................................................... 85°C

Heatsink Temperature
Max ..................................................................................... 100°C

Motor Temperature
Max ..................................................................................... 100°C
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LbonKlortnoC/redocnE 2XAM

kcatS )mm(ni

8122 )44.87(880.3

2222 )48.98(735.3

1322 )71.211(614.4

LredocnElaitnereffiD 2XAM

8122 )63.38(282.3

2222 )20.59(147.3

1322 )71.211(614.4

S e c t i o n  3 . 2
Ro ta r y  MDr i v e23  Spec i f i c a t i o n s

S e c t i o n  O v e r v i e w

This section contains mechanical, motor and electrical specifications specific
to each version of the Rotary MDrive23. Shown are:

n Mechanical Specifications

n Motor Specifications

n Electrical Specifications

M e c h a n i c a l  S p e c i f i c a t i o n s
D i m e n s i o n s  i n  i n c h e s  ( m m )

Figure 3.2.1: Rotary MDrive23 Mechanical Specifications

LyratoRdradnatS XAM

kcatS )mm(ni

8122 )58.66(236.2

2222 )02.67(000.3

1322 )85.001(069.3

.625
1.28)4

2.22 SQ.
(56.39 SQ.)

.500
38.10)

2.907
(73.84)

1.860 TYP.
(47.24 TYP.)

4 x Ø 0.205 (5.21)
± .010 (.25) H O L E S
E Q. SPA C E D  O N  A
.625 (66.68) D B C .

Ø 1.500 ± .002
(Ø 38.10 ± .05)

0.810 ±  .030
(20.57 ± .76)

0.590
(14.986)

0.060
(1.53)

L M A X

L M A X 2

0.230 ±  .005
5.84  .127 )

.2500 (6.35)
0.2495 (6.34)Ø

Interface
Option
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Figure 3.2.2:  Interface Options

M o t o r  S p e c i f i c a t i o n s

8122DM

)mc-N(ni-zoeuqroTgnidloH )46(09

)mc-N(ni-zoeuqroTtneteD )5.2(5.3

ces-ni-zoaitrenIrotoR 2 mc-gk( 2) )81.0(5200.0

)mg(zo)revirD+rotoM(thgieW )8.965(1.02

NOTE! The following specifications apply to all rotary variants
of the MDrive23, the standard rotary as well as the encoder
and control knob versions.

Table 3.2.1: MD2218 Motor Specifications

M D r i v e  2 2 1 8  M o t o r  S p e c i f i c a t i o n s  a n d  S p e e d /
To r q u e  C u r v e s

I n t e r f a c e  O p t i o n s  -  A l l  V e r s i o n s

Flying Leads Pluggable Clamp Type
Terminal Block
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Figure 3.2.3: Rotary MDrive 2218  Speed/Torque Data (100% Current)

2222DM

)mc-N(ni-zoeuqroTgnidloH )201(441

)mc-N(ni-zoeuqroTtneteD )29.3(6.5

ces-ni-zoaitrenIrotoR 2 mc-gk( 2) )62.0(7300.0

)mg(zo)revirD+rotoM(thgieW )7.196(4.42

Table 3.2.2: Rotary MDrive 2222 Motor Specifications
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Figure 3.2.4: Rotary MDrive 2222  Speed/Torque Data (100% Current)

M D r i v e  2 2 2 2  M o t o r  S p e c i f i c a t i o n s  a n d  S p e e d /
To r q u e  C u r v e s
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1322DM

)mc-N(ni-zoeuqroTgnidloH )961(932

)mc-N(ni-zoeuqroTtneteD )68.6(7.9

ces-ni-zoaitrenIrotoR 2 mc-gk( 2) )64.0(5600.0

)mg(zo)revirD+rotoM(thgieW )5.1901(5.83

Table 3.2.3: Rotary MDrive 2231 Motor Specifications
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Figure 3.2.5: Rotary MDrive 2231 Speed/Torque Data (100% Current)

M D r i v e  2 2 3 1  M o t o r  S p e c i f i c a t i o n s  a n d  S p e e d /
To r q u e  C u r v e s

E l e c t r i c a l  S p e c i f i c a t i o n s

scitsiretcarahClacirtcelE32evirDM

noitacificepS noitidnoCtseT niM pyT xaM tinU

)4-(egatloVtupnI 21 84 V

)7-(egatloVtupnI 42 57 V

tnerruCdrawroFtupnI noitceriDdnakcolCpetS 0.7 51 Am

egatloVdrawroFtupnI noitceriDdnakcolCpetS 4.1 7.1 V

tnerruCdrawroFtupnI elbanE 0.5 4.9 Am

egatloVdrawroFtupnI elbanE 1.1 4.1 V

nwodkaerBesreveRtupnI
egatloV stupnIdetalosI 5 V

Table 3.2.4:  Electrical Specifications
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S  e c t i o n  3 . 3
L i n ea r  MDr i v e23  Spec i f i c a t i o n s

S e c t i o n  O v e r v i e w

This section contains mechanical, motor and electrical specifications specific
to each version of the Linear MDrive23. Shown are:

n Mechanical Specifications

n Motor Specifications

n Electrical Specifications

M e c h a n i c a l  S p e c i f i c a t i o n s
D i m e n s i o n s  i n  i n c h e s  ( m m )

Figure 3.3.1: Linear Actuator MDrive23 Mechanical Specifications

Moto r  S p e c i f i c a t i o n s  ( L i n e a r )

rotautcAraeniL32evirDM

)mg(zo)wercstuohtiwrevirD+rotoM(thgieW )3.875(4.02

)gk(sbltsurhTmumixaM )7.09(002

Table 3.3.1: Linear Actuator MDrive23 Motor Specifications

.625
41.28)

.22 SQ.
56.39 SQ.)

1.500
38.10)

2.907
(73.84)

1.860 TY P.
47.24 TY P.)

4 x  Ø 0.205 (5.21)
± .010 (.25) H O L E S

Q. SPA C E D  O N  A
.625 (66.68) D B C .

 1.500 ± .002
(Ø 38.10 ± .05)

0.060
(1.53)

2.630
(66.80)

6.000
(152.40)

/ 4-20 U N C -2A
TH RE A D  TO

ITH IN  .050 (1.3)
F  SH O U L D E R
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F o r c e / S p e e d  C u r v e :  4 5  V D C

Refer to Table 3.3.2 for screw pitch information

F o r c e / S p e e d  C u r v e :  2 4  V D C

Refer to Table 3.3.2 for screw pitch information

Figure 3.3.2: Force/Speed Curve - 24VDC (100% Current)

Figure 3.3.3: Force/Speed Curve - 45VDC (100% Current)
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F o r c e / S p e e d  C u r v e :  7 5  V D C

Refer to Table 3.3.2 for screw pitch information

Table 3.3.2: ACME Screws for the MDrive 23 Linear Actuator

Figure 3.3.4: Force/Speed Curve - 75VDC (100% Current)
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WARNING: The ACME Screw MUST NOT deflect more
than ± 1 degree perpendicular to the motor face.
Additional support for radial loads may be required!

WARNING: The maximum axial load limit for the MDrive23
motor is 200 lbs (90.7 kg). Do not exceed this rating!
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TWENTY- FOUR  MONTH  L IM I T ED
W A R R A N T Y

Intelligent Motion Systems, Inc., warrants its products against defects in
materials and workmanship for a period of 24 months from receipt by the
end-user. During the warranty period, IMS will either, at its option, repair or
replace products which prove to be defective.

EXCLUSIONS

The above warranty shall not apply to defects resulting from: improper or
inadequate handling by customer; improper or inadequate customer wiring;
unauthorized modification or misuse; or operation outside of the electrical
and/or environmental specifications for the product.

OBTAINING WARRANTY SERVICE

To obtain warranty service, a returned material authorization number (RMA)
must be obtained from customer service at (860) 295-6102 before returning
product for service. Customer shall prepay shipping charges for products
returned to IMS for warranty service and IMS shall pay for return of
products to customer. However, customer shall pay all shipping charges,
duties and taxes for products returned to IMS from another country.

WARRANTY LIMITATIONS

IMS makes no other warranty, either expressed or implied, with respect to the
product. IMS specifically disclaims the implied warranties of merchantability
and fitness for a particular purpose. Some jurisdictions do not allow limita-
tions on how long an implied warranty lasts, so the above limitation or
exclusion may not apply to you. However, any implied warranty of merchant-
ability or fitness is limited to the 24-month duration of this written warranty.

EXCLUSIVE REMEDIES

If your product should fail during the warranty period, call customer service
at (860) 295-6102 to obtain a returned material authorization number (RMA)
before returning product for service. Please include a written description of
the problem along with contact name and address. Send failed product to:
Intelligent Motion Systems, Inc., 370 N. Main St, Marlborough, Connecticut
06447. Also enclose information regarding the circumstances prior to product
failure.



P. O. Box 457, 370 North Main Street
Marlborough, CT 06447  U.S.A.

Phone: 860/295-6102
Fax: 860/295-6107

E-mail: info@imshome.com
Home Page: www.imshome.com

WESTERN REGION

IMS Motors Division -
Western U.S. Technical Support -

105 Copperwood Way, Suite H
Oceanside, CA 92054
Phone: 760/966-3162
Fax: 760/966-3165
E-mail Motors Division:
  motors@imshome.com
E-mail Western Technical Support:
  wtech@imshome.com

Western U.S. Sales Management -
Phone: 949/707-0156
Fax: 949/707-0157
E-mail: wsales@imshome.com

IMS EUROPE

Administration -
Hahnstrasse 10, VS-Schwenningen
Germany D-78054
Phone: +49/7720/94138-0
Fax: +49/7720/94138-2

European Sales Management -
4 Quai Des Etroits
69005 Lyon, France
Phone: +33/4 7256 5113
Fax: +33/4 7838 1537
E-mail: bmartinez@imshome.com

Sales/Tech Support for Germany -
Phone: +49/35205/4587-8
Fax: +49/35205/4587-9
E-mail: hruhland@imshome.com

MDrive Operating Instructions
OM-MD
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