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SETTING ST /ARTIED

MDrivePlus Microstepping

Before You Begin

The Quick Start guide is designed to help quickly connect and begin using your MDrivePlus Microstepping
integrated motor and driver. The following examples will help you get the motor turning for the first time and

introduce you to the basic settings of the drive.
Tools and Equipment Required
®  MDirivePlus Microstepping Unit (MDM)

N

m  Parameter setup cable MD-CC300-000 or equivalent (USB to SPI)
®  MDrivePlus Product CD or Internet access to www.imshome.com
m  Control Device for Step/Direction
B +5to +24 VDC optocoupler supply
B An Unregulated Power Supply (See specifications for your exact MDrivePlus Microstepping and
required voltage.)
B Basic Tools: Wire Cutters / Strippers / Screwdriver
B Wire for Power Supply (See specifications for your exact MDM.)
m A PC with Windows 9x, Windows 2000, Windows XP
® 10 MB hard drive space
Connecting the Power Supply (See [ See Speciications and nteriace
. . information for the pin numbering
Section 2.1 for Details) Motor Supply of your MDrivePlus model.
Using the recommended wire (see the |+_-
specifications for your MDrivePlus), con- L am
nect the DC output of the power supply to
the +V input of the connector appropriate 8 ?Z;:Ck SLLL
for your MDrivePlus Microstepping model. é e ——a
Connect the power supply ground to the 5o
Power Ground pin appropriate for your
MDrivePlus Microstepping. + MDrivePlus Microstepping
+5to +24
Connect Opto Power and Logic Opto Supply
Inputs (See Section 2.2 for \

Details)

Using the recommended wire (see the

specifications for your MDrivePlus), connect the DC output of the power supply to the +V input of the connector

appropriate for your MDrivePlus Microstepping model.

Fignre GS.1: Mininum Logic and Power Connections

Connect the power supply ground to the Power Ground pin appropriate for your MDrivePlus Microstepping.

Connecting Parameter Setup Cable (See Section 2.3 for Details)

Connect the Host PC to the MDrivePlus Microstepping using the IMS Parameter Setup Cable or equivalent.

Install the IMS SPI Motor Interface (See Section 2.4 for Details)

The IMS SPI Motor Interface is a utility that easily allows you to set up the parameters of your MDrivePlus
Microstepping. It is available both on the MDrivePlus CD that came with your product and on the IMS web

L
o
Meratergng and Sisse Conted

IM5 Tarminat

o Wisdews A WIsdsws B

M5 Tormiral

o L et
Motion Gl

Fignre GS.2: MDrivePlus CD

Part 1: Hardware Specifications

s ""-'.'““;}
ey -
Software

Inetace
e Wit T § Wiscizers 20007 | Windows TP

-

fon Wincises NT* | Windows 3000 | Windows ¥

WARNING!

The MDrive has

components which

are sensitive to
Electrostatic Discharge (ESD).
All handling should be done at
an ESD protected workstation.
A levels may be

present if using an
open frame power supply to
power your MDrive product.
A supply output

voltage does not
exceed the maximum input

voltage of the MDrive product
that you are using!

WARNING!
Hazardous voltage

WARNING! Ensure
that the power

Note: A
N characteristic of

all motors is back

EMF. Back EMF is
a source of current that can
push the output of a power
supply beyond the maximum
operating voltage of the driver.
As a result, damage to the
stepper driver could occur
over a period of time. Care
should be taken so that the
back EMF does not exceed
the maximum input voltage
rating of the MDrive17Plus
and MDrive23Plus.




A

WARNING!
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. See Thermal

site at htep://www.imshome.com/software_

interfaces.html.

1.

Insert the MDrive CD into the
CD Dirive of your PC.

If not available, go to http:
//www.imshome.com/software_
interfaces.html.

Specifications.

1-6

2. The CD will auto-start.
3. Click the Software Button in the

top-right navigation Area.

4.  Click the IMS SPI Interface link

appropriate to your operating

system.

5. Click SETUP in the Setup dialog

box and follow the on-screen

instructions.
6. Once IMS SPI Motor Interface

is installed, the MDrivePlus

Microstepping settings can be checked and/or set.

or Interface ==l
File \iew Recalll Upgrade! Help
Motor Interface [v3.0.00 IM5] Motion Settings:
MSEL: [256 - MRc:[ 25 H % DR
" O
HCDT: | &00 ﬂmS MHC:| & j‘f‘é T CCw
zer (D Fault;
| IM3 | Mone
Connected - LPT1 Set | E it

Figure GS.3: IMS Motor Interface Showing Defanlt Settings

Once installed you can change the motor run current, holding current, microstep resolution and other configura-
tion settings. By sending clock pulses to the drive you can now change these settings safely on-the-fly as the IMS
SPI Motor interface will not allow you to set an out of range value.

MDrivePlus Microstepping General Specification Overview

Connections
MDrivePlus Input Isolated X . . | /0o&
Microstepping (MDM)| Voltage Inputs | P1:1/0O & Power # 'Clgani;g:ver P (Ig/(OdOI:lc:wer Pi.i;ct)ir:r:r;u Power IP
B (option) Connector Connector “eees || I
(option)
7-Pin Pluggable | 12-Pin Locking _ o . | Flying _
" Plus 111210 +48 Terminal Strip Wire Crimp 10-Pin IDC™ || gads
MDrive17 vDC Step
Plus-65 Clock, - - M23 Circular - - 1P65
Direction, [ 7.pin Pluggable | 12-Pin Locking . Flying
MDrive23 | #1210475| Enable | Temninal Strip | wire rimp - 10-PInIDC™ |\ ags | —
Plus-65 - - M23 Circular - - 1P65

* Not used with optional 12-Pin Locking Wire Crimp (P1).

Table GS.1: General Specification Overview

MDirive Plus Microstepping Hardware - Revision R052506
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SEGTION] Usl

Introduction to the MDrive17Plus Microstepping

The MDrivel7Plus Microstepping high torque inte-
grated motor and driver is ideal for designers who want
the simplicity of a motor with on-board electronics. The
integrated electronics of the MDrivel7Plus eliminate the
need to run motor cabling through the machine, reducing
the potential for problems due to electrical noise.

The unsurpassed smoothness and performance delivered
by the MDrivel7Plus Microstepping are achieved through
IMS's advanced 2nd generation current control. By apply-
ing innovative techniques to control current flow through
the motor, resonance is significantly dampened over the
entire speed range and audible noise is reduced.

The MDrivel7Plus accepts a broad input voltage range
from +12 to +48 VDC, delivering enhanced performance
and speed. Oversized input capacitors are used to mini-
mize power line surges, reducing problems that can occur
with long runs and multiple drive systems. An extended

Figure 1.1.1: MDrivel 7Plus Microstepping Integrated Motor
and Drive Electronics

operating range of —40° to +85°C provides long life, trouble free service in demanding environments.

The MDrivel7Plus uses a NEMA 17 frame size high torque brushless motor combined with a microstepping
driver, and accepts up to 20 resolution settings from full to 256 microsteps per full step, including: degrees, metric
and arc minutes. These settings may be changed on-the-fly or downloaded and stored in nonvolatile memory with
the use of a simple GUI which is provided. This eliminates
the need for external switches or resistors. Parameters are
changed via an SPI port.

For use in environments where exposure to chemical,
dust and liquids may occur, a sealed MDrivel 7Plus-65
Microstepping unit with 19-pin M23 circular connector
meets IP65 specifications.

The versatile MDrivel7Plus Microstepping is available in
multiple configurations to fit various system needs. Rotary
motor versions come in three lengths and may include an
optical encoder, control knob, planetary gearbox or linear
slide.Interface connections are accomplished with either

a pluggable locking wire crimp, terminal strip or 12.0"

(30.5cm) flying leads, or with an M23 circular connector for
sealed —65 versions.
Figure 1.1.2: MDrivel 7Plus-65 Microstepping Integrated

The MDrivel7Plus is a compact, powerful and inexpensive
Motor and Drive Electronics

solution that will reduce system cost, design and assembly
time for a large range of brushless motor applications.

Configuring

The IMS Motor Interface software is an easy to install and use GUI for configuring the MDrivel7Plus from a
computer's USB port. GUI access is via the IMS SPI Motor Interface included on the CD shipped with the prod-

uct, or from www.imshome.com. Optional cables are available for ease of connecting and configuring the MDrive.
The IMS SPI Motor Interface features:
Easy installation.

Automatic detection of MDrive version and communication configuration.
Will not set out-of-range values.

Tool-tips display valid range
setting for each option.
m  Simple screen interfaces.

Part 1: Hardware Specifications



Features and Benefits

m  Highly Integrated Microstepping Driver and NEMA 17 High Torque Brushless Motor
Advanced 2nd Generation Current Control for Exceptional Performance and Smoothness
m  Single Supply: +12 to +48 VDC

e  Low Cost

e  Extremely Compact

® 20 Microstep Resolutions up to
° 51,200 Steps Per Rev Including:
. Degrees, Metric, Arc Minutes
m  Optically Isolated Logic Inputs will
e Accept +5 to +24 VDC Signals
e  Sourcing or Sinking
Automatic Current Reduction

Configurable:

Motor Run/Hold Current

Motor Direction vs. Direction Input

Microstep Resolution

Clock Type: Step and Direction, Quadrature, Step Up and Step Down
e  Programmable Digital Filtering for Clock and Direction Inputs

m  Available Options:

e  External Optical Encoder

o  Integrated Planetary Gearbox

e  Control Knob for Manual Positioning
e  Linear Slide
e IP65 Sealed Configuration with M23 Circular Connector
B 3 Rotary Motor Lengths Available
Current and Microstep Resolution May Be Switched On-The-Fly
m  Interface Options:
e  Pluggable Locking Wire Crimp
e  Pluggable Terminal Strip
e 12.07 (30.5cm) Flying Leads
m  Graphical User Interface (GUI) for Quick and Easy Parameter Setup

MDirive Plus Microstepping Hardware - Revision R052506



WARNING!
SEGTION] 1.2 A 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. See
Thermal Specifications.

Microstepping MDrive17Plus

General Specifications

Input Voltage (+V)

RANGE™ . +12 to +48 VDC
*Power supply current requirements = 2A (maximum) per MDrivel 7Plus. Actual supply current will depend on volrage and
load.

Isolated Input

Step Clock, Direction & Enable

Voltage Range (Sourcing or SInking) ........cccoviiiiniineniniceniiceiiceeceene +5 to +24 VDC
Current
B Yo L 01, 5 ISR 8.7 mA
+24 Volt (Max)
Motion
Digital Filter Range.........cccoeveuiiviniiiiininiciiniicciicce 50 nS to 12.9pS (10 MHz to 38.8kHz)
Clock TYPeS..vveveeerieieiririeeeissieesseeeeeeean Step/Direction, Quadrature, Step Up/Step Down
Step Frequency (IMaX) ...c.ccoiveueuiiniiiiiiiiiieiinieeeeeetee et 2 MHz
Number of MICIOSEP SELtINES.....c.cucueuiuiuiuimiiiiiieiiiiieieitiieeiesteteeies sttt ettt ceaes 20
Step Frequency Minimum Pulse Width......ocoeeeiviiivieininiiieeeee e 250 nS
Steps per Revolution .......cccvvveveveviriveeereennes 200, 400, 800, 1000, 1600, 2000, 3200, 5000, 6400,
10000, 12800, 20000, 25000, 25600, 40000, 50000, 51200,
36000 (0.01 deg/pstep), 21600 (1 arc minute/pstep),
25400 (0.001 mm/pstep)
Thermal
Motor TeMPEIatUIe .....c.cvevueeiieieiiiiitceete s 100°C (maximum)
Operating TEMPELATULE .....c.ceveveuieiiieieiiieieiecnietee et -40 to +85°C

Setup Parameters

The following table illustrates the setup parameters. These are easily configured using the IMS SPI Motor Interface
configuration utility. An optional Parameter Setup Cable is available and recommended with the first order.

Name Function Range Units Default
MHC Motor Hold Current 0to 100 percent 5
MRC Motor Run Current 1to 100 percent 25
1,2,4,5,8, 10, 16, 25, 32, 50, psteps per
MSEL Microstep Resolution 64, 100,108, 125, 127,128, 256
180, 200, 250, 256 full step
DIR Motor Direction Override 01 - Ccw
HCDT Hold Current Delay Time 0 or 2-65535 mSec 500
CLK TYPE Clock Type Szl %‘gi;’r:a‘“re’ e - Step/Dir
N ) 50 nSto 12.9 uS 50nS(10
CLK IOF Clock and Direction Filter (10 MHz to 38.8kH2) nS (MHz) MHz)
USER ID User ID Customizable 1-3 characters IMS

Table 1.2.1: Setup Parameters
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NOTE: The 12-Pin MECHANICAL SPECIFICATIONS - Dimensions in Inches (mm)
N Locking Connector
at P1 eliminates 119
the 10-Pin IDC (302 "
Connector at P2. SPI St 0.94 £0,02
Communications are located [lj T oos | 230209
on P1 for these versions. o™ 050 40,02 4X M3x0.5 THREAD
[ (15.0 £0.5) 2 0.1968 +0/-0.0005 |~ x0.15 MIN DEEP
] (@ 4.999 +0/-o,o13)\ o
(58.3) : P2 i ¢ ’ - )\
1 1.220 +0.004 SQ.
| 5. @\ (31.0 £0.1 SQ.)
| 32 [}
. |§ 0.177 £0.002
\ | (4.49 £0.05) o
« 1688Q .
Lmax (42.7 sQ.)
Lmax2
| 1.20
LpmAx2 Options ‘« 30d) >
Diferental] | f
. . . | Adapter |
MDrivePlus Microstepping Lengths Inches (mm]) ® @ 190
e 0097 | (48.3)
(@ 24.6)
LMAX LMAXE Q 1.42
Motor CONTROL KNOB or (36.1)
Length SINGLE SHAFT ENCODER VERSION
Single 2.20 (55.9) 2.79 (70.9)
Double 2.43 (61.7) 3.02 (76.7)
Triple 2.77 (70.4) 3.37 (85.6) Control Knob Encoder
P1 Connector Options P2 Connector

o)
o

_* B2 12-Pin Locking
12.00+10:00 i 3 Wire Crimp at P1
(304.8 +z5.4100)

i 0.44 R eliminates the P2

r[]j_fm;ﬂL 112 connector.
P1 ‘% P1 H 1 Tﬁ

Flying Leads Pluggable Clamp 12-Pin Locking 10-Pin IDC
Type Terminal Strip Wire Crimp

Figure 1.2.1: MDrivel 7Plus Mechanical Specifications

Connector Specifications

P1 Connector
Pluggable Terminal Flying Leads Pluggable Locking Function
Strip Wire Crimp
Pin 1 White Pin 3 Optocoupler Reference
Pin 2 — — No Connect
Pin 3 Orange Pin 4 Step Clock input
Pin 4 Blue Pin 6 CW/CCW Direction Input
Pin 5 Brown Pin 5 Enable Input
Pin 6 Black Pin 1 Power Ground
Pin 7 Red Pin 2 +V (+12 to +48 VDC)
P2 Connector (10-Pin IDC) = =
Pins 1-3, Pin 9 — No Connect
Pin 4 Pin 11 SPI Chip Select
Pin5 — Ground
Pin 6 Pin 7 +5VDC Output
Pin 7 Pin 12 Master Out -Slave In
Pin 8 Pin 8 SPI Clock
Pin 10 Pin 10 Master In - Slave Out

Table 1.2.2: MDrivel 7Plus Microstepping Pin Configuration
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Options and Accessories

External Encoder

External single-end and differential optical encoders are offered factory-mounted with the MDrivel7Plus. Re-
fer to the Encoder Specifications Appendix E for available line counts. All encoders come with an index mark.

Optional encoder cables are available. Order separately.

Single-end Cable (12.0"/30.5Cm) .....cuuiuiiiuiuiiiiiiciciciiceeieceeeee e ES-CABLE-2
Differential Cable (36.0"/91.5Cm) .c..ccueviirieriiiiirierieieieieiesiese e e see e eeneseens ED-CABLE-2

Control Knob

The MDrivel7Plus is available with a factory-mounted rear control knob for manual shaft positioning.

Planetary Gearbox

Efficient, low maintenance planetary gearboxes are offered assembled with the MDrivel7Plus. See Appendix
D: Gearboxes.

Linear Slide

Integrated linear slides are available factory installed for precision linear movement. Screw pitches are 0.1", 0.2",
0.5" or 1.0" of travel per rev. Slides are 10.0" (25.4cm) to 36.0" (91.44cm) long. Contact factory for custom
lengths.

Parameter Setup Cable and Adapters

The optional 12.0' (3.6m)* parameter setup cable part number MD-CC300-000 facilitates communica-
tions wiring and is recommended with first order. It connects an MDrive's P1 connector to a PC's USB port.
MDirives with 12-pin pluggable locking wire crimp require adapter MD-ADP-1723C.

*12' (3.6m) total, includes 6' (1.8m) USB Cable
Prototype Development Cable

For testing and development of MDrives with 12-pin pluggable locking wire crimp, the 12.0" (30.5cm) pro-
totype development cable plugs into the MD-ADP-1723C adapter and has flying leads for connection to the
user interface. Part number ADP-3512-FL.

Part 1: Hardware Specifications



WARNING!

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. See Thermal
Specifications.

SECTION] U-&

Microstepping MDrive17Plus-65 (Sealed)

General Specifications

Input Voltage (+V)
RANGE™ ... +12 to +48 VDC

*Power supply current requirements = 24 (maximum) per MDrivel 7Plus. Actual supply current will depend on voltage and

load.

Isolated Input

Step Clock, Direction & Enable

Voltage Range (Sourcing or Sinking)........ccccceeiiiiiiiiiiiiiiiccne, +5t0 +24 VDC
Current
45 VOLE (IMLAX) viviiteetieiietieieiet ettt ettt ettt et e st b e b beeseeseessesseasessesesbesbeeseeraeseens 8.7 mA
24 VOIt (IMIAX) 1.ttt ettt et e et e e et e eaeeeaeeeteeeas e teeeeenteennen 14.6 mA
Moation
Digital Filter Range.......cccccoeueuiuiiiiiiiicciiccicccnenes 50 nS to 12.9pS (10 MHz to 38.8kHz)
Clock TYPes..vvveveiriereeiirieictreereeereeeeeeeee s Step/Direction, Quadrature, Step Up/Step Down
Step Frequency (IMax) ......cceieiiiiiiiiiniiiincciiecse e 2 MHz
Number of MICIOSTEP SELtNES.......cucueuuuiuiiiiiieieieieieieieieieieieieieieseieieseseie e eeseeseseesecaenes 20
Step Frequency Minimum Pulse Width.......cccevviiieiiniciiniincciececereeeeee 250 nS

... 200, 400, 800, 1000, 1600, 2000, 3200, 5000, 6400,
10000, 12800, 20000, 25000, 25600, 40000, 50000, 51200,
36000 (0.01 deg/pstep), 21600 (1 arc minute/pstep),

25400 (0.001 mm/pstep)

Steps per Revolution

Thermal
MoOtor TeMPEIatUIE ......cvevviiiieiiiiiitciceetce et 100°C (maximum)
Operating Temperature -40 to +85°C
Sealing
SPECHICATION ...ttt bbbttt bbbttt bbbt e IP65

Setup Parameters

The following table illustrates the setup parameters. These are easily configured using the IMS SPI Motor Interface

configuration utility. An optional parameter setup cable is available and recommended with the first order.

Name Function Range Units Default
MHC Motor Hold Current 0to 100 percent 5
MRC Motor Run Current 1to 100 percent 25
1,2,4,5,8,10, 16, 25, 32, 50, psteps per
MSEL Microstep Resolution 64, 100,108, 125, 127,128, 256
180, 200, 250, 256 full step
DIR Motor Direction Override 0N - CW
HCDT Hold Current Delay Time 0 or 2-65535 mSec 500
CLK TYPE Clock Type SR %‘é"z‘h‘,’rzat“re’ bl - Step/Dir
- ) 50 nS to 12.9 uS 50nS (10
CLK IOF Clock and Direction Filter (10 MHz to 38.8kH2) nS (MHz) MHz)
USER ID User ID Customizable 1-3 characters IMS

Table 1.3.1: Setup Parameters
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MECHANICAL SPECIFICATIONS - Dimensions in Inches (mm)

1.38
(35.1)
0.80
™ (20.3)
~
/7’ 049
5
0.94 +0.02
x [ (23.9 0.5) ™1
0.08
20) ™"
¢Cl.59 +0.02
(15.0 £0.5)
2.792
(70.9)
P1
3
1.161 j
(29.5) 0.177 +0.002
l \ (4.49 +0.05)
LmAx
LmAx2
Sealed MDrive Lengths Inches (mm)
Motor
Length LMAX Lmaxa

Single 2.39 (60.71) 3.06 (77.72)

Double 2.62 (66.55) 3.29 (83.57)

Triple 2.96 (75.18) 3.63 (92.20)

0.64
(1613)
4X M3x0.5 THREAD

|~ x0.15 MIN DEEP

o %% .
@ 0.866 +0/-0.002 T

(@ 21.996 +0/-0.051) ]
\ 1.220 £0.004 SQ.

(31.0£0.1 5Q.)

@ 0.1968 +0/-0.0020 _1" O
(@ 4.999 +0/-0.051) : ﬁ

Figure 1.3.1: MDrivel 7Plus-65 Mechanical Specifications

Connector Specifications

M23 Circular Function
(Male)
Pin 1 Optocoupler Reference
Pin 2 Enable Input
Pin 3 No Connect
Pin 4 No Connect
Pin 5 No Connect
Pin 6 +V (+12 to +48 VDC)
Pin7 No Connect
Pin 8 SPI Master Out - Slave In
Pin 9 SPI Chip Select
Pin 10 +5 VDC Output
Pin 11 Communications Ground
Pin 12 Earth Ground (Shell Connect)
Pin 13 CW/CCW Direction Input
Pin 14 No Connect
Pin 15 No Connect
Pin 16 SPI Clock
Pin 17 SPI Master In - Slave Out
Pin 18 Step Clock Input
Pin 19 Power Ground

Table 1.3.2: P1 Pin Configuration

Part 1: Hardware Specifications
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Options and Accessories

Planetary Gearbox

Efficient, low maintenance planetary gearboxes are offered assembled with the MDrivel7Plus-65. Refer to
Appendix D: gearboxes for more information.

Linear Slide

Integrated linear slides are available factory installed for precision linear movement. Screw pitches are 0.1", 0.2",
0.5" or 1.0" of travel per rev. Slides are 10.0" (25.4cm) to 36.0" (91.44cm) long. Contact factory for custom
lengths. Refer to separate datasheet for complete details.

Cordsets

19-pin M23 single-ended cordsets are offered to speed prototyping of the sealed MDrivel7Plus-65. Measuring
13.0' (4.0m) long, they are available in either straight or right angle termination. PVC jacketed cables come
with a foil shield and unconnected drain wire.

Straight Termination .........ccccceucuiiiiiiiiiccccccece s MD-CS100-000

Right Angle Termination ........cccceeueueueeuemereeiereeeuereereererereuenererenenens MD-CS101-000

MDirive Plus Microstepping Hardware - Revision R052506



SECGUTION] s

Introduction to the MDrive23Plus Microstepping

The MDrive23Plus Microstepping high torque integrated
motor and driver is ideal for designers who want the sim-
plicity of a motor with on-board electronics. The integrated
electronics of the MDrive23Plus eliminate the need to run
motor cabling through the machine, reducing the potential
for problems due to electrical noise.

The unsurpassed smoothness and performance delivered

by the MDrive23Plus Microstepping are achieved through
IMS's advanced 2nd generation current control. By applying
innovative techniques to control current flow through the
motor, resonance is significantly dampened over the entire
speed range and audible noise is reduced.

The MDrive23Plus accepts a broad input voltage range
from +12 to +75 VDC, delivering enhanced performance
and speed. Oversized input capacitors are used to minimize

r lin , reducing problems that can r with
powe ¢ Surges, recucing probiems that can occur w Figure 1.4.1: MDrive23Plus Microstepping Integrated Motor

long runs and multiple drive systems. An extended operat- nd Electromics

ing range of —40° to +85°C provides long life, trouble free
service in demanding environments.

The MDrive23Plus uses a NEMA 23 frame size high torque brushless motor combined with a microstepping
driver, and accepts up to 20 resolution settings from full to 256 microsteps per full step, including: degrees, metric
and arc minutes. These settings may be changed on-the-fly or downloaded and stored in nonvolatile memory with
the use of a simple GUI which is provided. This eliminates the need for external switches or resistors. Parameters
are changed via an SPI port.

For use in environments where exposure to chemical,
dust and liquids may occur, a sealed MDrive23Plus-65
Microstepping unit with 19-pin M23 circular connector
meets IP65 specifications.

The versatile MDrive23Plus Microstepping is available in
multiple configurations to fit various system needs. Rotary
motor versions come in three lengths and may include an
optical encoder, control knob, planetary gearbox or linear
slide. Interface connections are accomplished with either

a pluggable locking wire crimp, terminal strip or 12.0"
(30.5cm) flying leads, or with an M23 circular connector for
sealed —65 versions.

The MDrive23Plus is a compact, powerful and inexpensive

solution that will reduce system cost, design and assembly Figure 1.4.2: MDrive23Plus-65 Microstepping Integrated
time for a large range of brushless motor applications. Motor and Drive Electronics
Configuring

The IMS Motor Interface software is an easy to install and use GUI for configuring the MDrive23Plus from a
computer's USB port. GUI access is via the IMS SPI Motor Interface included on the CD shipped with the product,
or from www.imshome.com. Optional cables are available for ease of connecting and configuring the MDirive.

The IMS SPI Motor Interface features:

Easy installation.

Automatic detection of MDrive version and communication configuration.
Will not set out-of-range values.

Tool-tips display valid range setting for each option.

Simple screen interfaces.

Part 1: Hardware Specifications



Features and Benefits

m  Highly Integrated Microstepping Driver and NEMA 23 High Torque Brushless Motor
Advanced 2nd Generation Current Control for Exceptional Performance and Smoothness
m  Single Supply: +12 to +75 VDC

e  Low Cost

e  Extremely Compact

® 20 Microstep Resolutions up to
° 51,200 Steps Per Rev Including:
. Degrees, Metric, Arc Minutes
m  Optically Isolated Logic Inputs will
e Accept +5 to +24 VDC Signals
e  Sourcing or Sinking
Automatic Current Reduction

Configurable:

Motor Run/Hold Current

Motor Direction vs. Direction Input

Microstep Resolution

Clock Type: Step and Direction, Quadrature, Step Up and Step Down
e  Programmable Digital Filtering for Clock and Direction Inputs

m  Available Options:

e  External Optical Encoder

o  Integrated Planetary Gearbox

e  Control Knob for Manual Positioning
e  Linear Slide
e IP65 Sealed Configuration with M23 Circular Connector
B 3 Rotary Motor Lengths Available
Current and Microstep Resolution May Be Switched On-The-Fly
m  Interface Options:
e  Pluggable Locking Wire Crimp
e  Pluggable Terminal Strip
e 12.07 (30.5cm) Flying Leads
m  Graphical User Interface (GUI) for Quick and Easy Parameter Setup

MDirive Plus Microstepping Hardware - Revision R052506



SECTION U85

Microstepping MDrive23Plus

General Specifcations

Input Voltage (+V)

RaNGE™ ..o

age and load.

Isolated Input

Step Clock, Direction & Enable

Voltage Range (Sourcing or Sinking).........coceeeeiieinceeicceneenn

+12to0 +75 VDC
*Power supply current requirements = 2A (maximum) per MDrive23Plus. Actual supply current will depend on volt-

+5 to +24 VDC

Current
5 V0Lt (IMAX) 1ttt ettt ettt ettt e e ettt e et e enaeeeaes 8.7 mA
24 VOIE (IMIAX) 1.ttt et ettt ettt ea et et e e e et e eaa e et e ereeereeeaeenaeens 14.6 mA
Motion
Digital Filter Range.........ccoeueuiiviniiiininiciinicciiece 50 nS to 12.9pS (10 MHz to 38.8kHz)
Clock TYPeS.vvvveverereeirieeeeeeeeeeeeeeee e Step/Direction, Quadrature, Step Up/ Step Down
Step Frequency (IMaX) ...c.ccooveucuiiniiiiiiiiiieiiieieeeeeee ettt 2 MHz
Number of MICIOSEP SELtINES.....c.cucueuiuiuiueriiiiiiiiiiiieieiiitieiestiteees sttt ettt et ceaes 20
Step Frequency Minimum Pulse Width......cooeeivirivieinininireceees 250 nS

Steps per Revolution

200, 400, 800, 1000, 1600, 2000,

3200, 5000, 6400, 10000, 12800, 20000,
5000, 25600, 40000, 50000, 51200,
36000 (0.01 deg/pstep), 21600 (1 arc minute/pstep), 25400 (0.001 mm/pstep)

Thermal

Motor Temperature.......

Operating TeMPErature .......ceveueeiriiieueiiieieiiirieeet e

Setup Parameters

The following table illustrates the setup parameters. These are easily configured using the IMS SPI Motor Interface

...100°C (maximum)

-40 to +85°C

configuration utility. An optional Parameter Setup Cable is available and recommended with the first order.

Name Function Range Units Default
MHC Motor Hold Current 0to 100 percent 5
MRC Motor Run Current 1to 100 percent 25
1,2,4,5,8, 10, 16, 25, 32, 50, psteps per
MSEL Microstep Resolution 64,100,108, 125, 127,128, 256
180, 200, 250, 256 full step
DIR Motor Direction Override 0N - Cw
HCDT Hold Current Delay Time 0 or 2-65535 mSec 500
CLK TYPE Clock Type SERIH %‘:}?nrat“re’ S - Step/Dir
N . 50 nS to 12.9 uS 50nS (10
CLK IOF Clock and Direction Filter (10 MHz to 38.8kHz) nS (MHz) MHz)
USER ID User ID Customizable 1-3 characters IMS

lable 1.5.1: Setup Parameters

Part 1: Hardware Specifications
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N NOTE: The 12Pin | MECHANICAL SPECIFICATIONS - Dimensions in Inches (mm)
Locking Connector
at P1 eliminates

the 10 Pin IDC

Connector at P2. SPI (@59 2%,
Communications are located — et n 163
on P1 for these versions. “@14)
Connector
Option 0.06 +0.00
- (1.5:0.1)»« -
@0.197
0.59 +0.008
~ (155.0 +0.2) ‘ — .~ @59
| @) G —
296 o (s
(75.2) : B 0.23 +0.004 @
| . (5.8 +0.1) 1.856 +0.008 SQ.
! 1]
| S @ (47.1£0.28Q.)
1 EE
L ey | @
Y O® A —
134 |
(34.0) o e 019 \G 1.500 £0.002
(4.9) 2.225Q. (038.1£0.1)
LMAX (56.4 SQ.)
LmAx2
Non-Sealed MDrive Lengths Inches LMAX2 Options 1« (;02_3) .
LMAX LMAX2 Dferenl *7¢
Motor CONTROL KNOB or e
Length SINGLE SHAFT ENCODER VERSION 0007 ® ® 1 éag
Single 2.65 (67.31) 3.36 (85.34) -~ %% =~ (“48.9)
Double 3.02 (76.71) 3.73 (94.74) 142
Triple 3.88 (98.55) 4.59 (116.59) @ Q (36.1)
Control Knob Encoder
P1 Connector Options P2 Connector
T P2 12-Pin Locking
12.00 410600 i ?g'ﬁe) oo Wire Crimp at P1
(304.8254:00) i i on eliminates the P2
¥ 112) oo connector.
P1 ‘% Pl H 1 H
Flying Leads Pluggable Clamp 12-Pin Locking 10-Pin IDC
Type Terminal Strip Wire Crimp

Figure 1.5.1: MDrive23Plus Mechanical Specifications
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Connector Specifications

P1 Connector
Pluggable Terminal Flying Leads Pluggable Locking Function
Strip Wire Crimp
Pin 1 White Pin 3 Optocoupler Reference
Pin 2 — = No Connect
Pin 3 Orange Pin 4 Step Clock input
Pin 4 Blue Pin 6 CW/CCW Direction Input
Pin 5 Brown Pin 5 Enable Input
Pin 6 Black Pin 1 Power Ground
Pin 7 Red Pin 2 +V (+12 to +48 VDC)
P2 Connector (10-Pin IDC) — —
Pins 1-3, Pin 9 — No Connect
Pin 4 Pin 11 SPI Chip Select
Pin 5 — Ground
Pin 6 Pin7 +5VDC Output
Pin 7 Pin 12 Master Out -Slave In
Pin 8 Pin 8 SPI Clock
Pin 10 Pin 10 Master In - Slave Out

Table 1.5.2: MDrive23Plus Microstepping Pin Configuration

Options and Accessories

External Encoder
External single-end and differential optical encoders are offered factory-mounted with the MDrive23Plus. Re-
fer to the Encoder Specifications Appendix E for available line counts. All encoders come with an index mark.
Optional encoder cables are available. Order separately.

Single-end Cable (12.0"/30.5¢m) .....cucuimiiiiuiiiiieiciciicccieceece e ES-CABLE-2
Differential Cable (36.0"/91.5cm) ED-CABLE-2

Control Knob

The MDrive23Plus is available with a factory-mounted rear control knob for manual shaft positioning.

Planetary Gearbox

Efficient, low maintenance planetary gearboxes are offered assembled with the MDrive23Plus. See Appendix
D: Gearboxes.

Linear Slide

Integrated linear slides are available factory installed for precision linear movement. Screw pitches are 0.1", 0.2",
0.5" or 1.0" of travel per rev. Slides are 10.0" (25.4cm) to 36.0" (91.44cm) long. Contact factory for custom
lengths.

Parameter Setup Cable and Adapters

The optional 12.0' (3.6m) parameter setup cable part number MD-CC300-000 facilitates communications
wiring and is recommended with first order. It connects an MDrive's P1 connector to a PC's USB port.
MDrives with 12-pin pluggable locking wire crimp require adapter MD-ADP-1723C.

Prototype Development Cable

For testing and development of MDrives with 12-pin pluggable locking wire crimp, the 12.0" (30.5cm) pro-
totype development cable plugs into the MD-ADP-1723C adapter and has flying leads for connection to the
user interface. Part number ADP-3512-FL.
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the MDrive

A e | SECTION] 1.3

consists of . . .
two core components, a Microstepping MDrive23Plus-65 (Sealed)
drive and a motor, close
attention must be paid o | General Specifications
the thermal environment
where the device is
used. See Thermal Input Voltage (+V)
Specifications.

RANGE™ ... +12 t0o +75 VDC
*Power supply current requirements = 24 (maximum) per MDrivel 7Plus. Actual supply current will depend on voltage and load.

Isolated Input

Step Clock, Direction & Enable

Voltage Range (Sourcing or Sinking)........c.ccoceiiiiiiiiiiiiiiicce, +5t0 +24 VDC
Current
H5 V0Lt (IMLAX) 1ttt ettt ettt et e eae e e ae e eteeeateeaeeeteeneereeaeennas 8.7 mA
F24 VOLE (IMIAX) 11ttt ettt e e e et e e eaa e e eateesntaesenaeesnteeenraeaas 14.6 mA
Motion
Digital Filter Range........cccccovvvvniiinniininiiiiinn 50 nS to 12.9uS (10 MHz to 38.8kHz)
Clock TYPes...vvveveiriereeiirieiceeeeeereeeeeeee s Step/Direction, Quadrature, Step Up/Step Down
Step Frequency (IMax) ...cveveueieiiueieiieieiiineiceeeteteitt sttt ettt 2 MHz
Number of MICrostep SEtings.........ccueuiuiuiuiiiuiuiiiiiiiiiiiiciiieiciecieieeeeeiescseseese e 20
Step Frequency Minimum Pulse Width.......ccoevvieiiininiiciiniiccceccceneeeeeee 250 nS

200, 400, 800, 1000, 1600, 2000, 3200, 5000, 6400,
10000, 12800, 20000, 25000, 25600, 40000, 50000, 51200,
36000 (0.01 deg/pstep), 21600 (1 arc minute/pstep), 25400 (0.001 mm/pstep)

Steps per Revolution

Thermal
Mortor Temperature™.........ccovviviiuiiiiiiiiiiiii s 100°C (maximum)
Operating TeMPErature .........ccccviuiiiiniiiiiii s -40 to +85°C
Sealing
SPECHICATION ...ttt IP65

Setup Parameters

The following table illustrates the setup parameters. These are easily configured using the IMS SPI Motor Interface
configuration utility. An optional Parameter Setup Cable is available and recommended with the first order.

Name Function Range Units Default
MHC Motor Hold Current 0to 100 percent 5
MRC Motor Run Current 1to 100 percent 25
1,2,4,5,8, 10, 16, 25, 32, 50, usteps per
MSEL Microstep Resolution 64, 100,108, 125, 127,128, 256
180, 200, 250, 256 full step
DIR Motor Direction Override 01 - CW
HCDT Hold Current Delay Time 0 or 2-65535 mSec 500
CLK TYPE Clock Type SERIPT %‘éﬁa‘”re’ e - Step/Dir
N ) 50 nS to 12.9 uS 50nS (10
CLK IOF Clock and Direction Filter (10 MHz to 38.8kH2) nS (MHz) MHz)
USER ID User ID Customizable 1-3 characters IMS

Table 1.6.1: Setup Parameters
1-22 MDirive Plus Microstepping Hardware - Revision R052506



MECHANICAL SPECIFICATIONS - Dimensions in Inches (mm)

GI\)
S0
%

o

o

4

)
3
;

Ll

1.033
(26.2)

ml

[T

480
(37.6)
Lmax

Sealed MDrive Lengths Inches (mm)

Lmax2

0.81 +0.02
(20.6 £0.5)

0.590 £0.008
(15.0 £0.2)

@ 0.2500 +0/-0.0005_— |

(0 6.350 +0/-0.013)

Motor

Length Lmax Lmaxa
Single 2.82 (71.63) 3.48 (88.39)
Double 3.16 (80.26) 3.82 (97.03)
Triple 4.02 (102.11) 4.67 (118.62)

2225Q.
T (s64SQ) T

Connector

Figure 1.6.1: MDrive23Plus-65 Mechanical Specifications

Connector Specifications

M23 Circular Function
(Male)
Pin 1 Optocoupler Reference
Pin 2 Enable Input
Pin 3 No Connect
Pin 4 No Connect
Pin 5 No Connect
Pin 6 +V (+12 to +48 VDC)
Pin 7 No Connect
Pin 8 SPI Master Out - Slave In
Pin 9 SPI Chip Select
Pin 10 +5 VDC Output
Pin 11 Communications Ground
Pin 12 Earth Ground (Shell Connect)
Pin 13 CW/CCW Direction Input
Pin 14 No Connect
Pin 15 No Connect
Pin 16 SPI Clock
Pin 17 SPI Master In - Slave Out
Pin 18 Step Clock Input
Pin 19 Power Ground

Table 1.6.2: P1-Pin Configuration

Part 1: Hardware Specifications

Figure 1.6.2: 19-Pin M23 (Male) Connector Pin
Numbers

1.856 +0.008 SQ.
(47.120.2 SQ.)
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Options and Accessories

Planetary Gearbox

Efficient, low maintenance planetary gearboxes are offered assembled with the MDrive23Plus-65. Refer to
Appendix D: gearboxes for more information.

Linear Slide

Integrated linear slides are available factory installed for precision linear movement. Screw pitches are 0.1", 0.2",
0.5" or 1.0" of travel per rev. Slides are 10.0" (25.4cm) to 36.0" (91.44cm) long. Contact factory for custom
lengths. Refer to separate datasheet for complete details.

Cordsets

19-pin M23 single-ended cordsets are offered to speed prototyping of the sealed MDrive23Plus-65. Measuring
13.0' (4.0m) long, they are available in either straight or right angle termination. PVC jacketed cables come
with a foil shield and unconnected drain wire.

Straight Termination .........ccccceucuiiiiiiiiiccccccece s MD-CS100-000

Right Angle Termination ........cccceeueueueeuemereeiereeeuereereererereuenererenenens MD-CS101-000

MDirive Plus Microstepping Hardware - Revision R052506
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Section 2.1: Mounting and Connection Recommendations
Section 2.2: Logic Interface and Connection

Section 2.3: SPI Interface and Connection
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Motor Interface

Section 2.5: Configuring the MDrivePlus Microstepping Using User-Defined SPI
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SECTION =9

Mounting Recommendations

MDrivePlus Mounting and Connection Recommendations

Maximum length of

screw threads into

the motor housing
0.140" (3.5 mm)

MDrive17Plus Microstepping

Care must be observed when installing the mount-
ing screws on ALL MDrivel7Plus versions. The
mounting holes on the flange are not drilled through
and have a maximum depth of 0.150” (3.81 mm).

\ M3 x 0.5 Screw
Length TBD

by Customer

The warning note and Figure 2.1.1 illustrate the

maximum safe thread length and maximum torque
for mounting all versions of the MDrivel7Plus.

Customer's

MDrive17Plus Mounting Flange

MDrive23Plus Mlcrastepplng Figure 2.1.1: MDrivel 7Plus Mounting Screw Depth

There are no special mounting considerations

for this device. Flange mounting holes are drilled

through with a diameter of 0.197" (5.0mm) to take standard M5 screws. The length of the screw used will be
determined by the mounting flange width. See Mechanical Specifications for mounting hole pattern.

Thermal Considerations

The maximum motor temperature for all MDrivePlus Microstepping models is 100°C. Ensure that the unit is
mounted to adequate heat sink plating to ensure that the motor temperature does not exceed 100°C.

Layout and Interface Guidelines

4 ~
Encoder Power Leads

Leads Logic Leads

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.

Adhesive Anchors
& Tywraps

=y

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 any-
thing, but allowed to float. This allows the shield
to act as a drain.

b N

Power supply leads to the MDrivePlus need to
be twisted. If more than one driver is to be con-

nected to the same power supply, run separate

power and ground leads from the supply to \_ )

h driver.
cach driver Figure 2.1.2: Typical MDrivePlus Shown with Leads Secured

Recommended Wiring

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

Logic WIIINE «ocviviiiiiiiiiiiiiicci e 22 AWG
Wire Strip Length ....coveveiiiiieieiiiiie s 0.25” (6.0 mm)
Power and Ground ............c.c..... See Appendix B: Recommended Power and Cable Configurations

Securing Power Leads and Logic Leads

Some applications may require that the MDrivePlus move with the axis motion. If this is a requirement of your ap-
plication, 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 MDrivePlus.

Part 2: Interfacing and Configuring

WARNING! The

mounting holes

in the MDrive17

mounting ange
are not through holes.
The maximum length of
the screw threads into the
motor ange is 0.140” (3.5
mm).

MAXIMUM TORQUE!
The maximum torque

for the M3x0.5 screw is
7.8 Ib-in (9 kg-cm) with a
thread engagement of 5
threads (3.3 mm deep). A
lesser thread engagement
diminishes the maximum
torque.



WARNING! DO
NOT connect
or disconnect
power leads

when power is applied!

Disconnect the AC power

side to power down the

DC power supply.

DC Power Recommendations

CURRENT (A)

The MDrivePlus Microstepping operates from a single unregulated linear or unregulated switching power supply to
power the control circuits and provide motor power. For recommended IMS power supplies and cable recommen-
dations see Appendix B: Recommended Power and Cable Configurations.

MDrive17Plus Microstepping

The power requirements for the MDrivel7Plus Microstepping are:

Output Voltage

..................................................................................................... +12 to +48 VDC

Current (max. per unit)

(Actual power supply current requirement will depend upon voltage and load)

MDrive23Plus Microstepping

20 The power requirements for the MDrive23Plus
16 Microstepping are:
Output Voltage ................ ..+12 10 +75 VDC
1.2 Current (max. per unit).......ccoceevveerireriincciennens 2A
s 60 45 30 15 (Actual power supply current requirement will depend upon
VOLTAGE (VDC) voltage and load)
Figure 2.1.3: MDrive23Plus Microstepping Current
Requirements
Recommended DC Power Supply Connections
The MDrivePlus Microstepping operates from a single unregulated linear or unregulated switching power supply to
power the control circuits and provide motor power.
Wiring should be accomplished using shielded twisted pair of appropriately gauged wires. The shield should be
attached to earth at the power supply end and left floating at the MDrivePlus end. For recommended IMS Power
Supplies and cable specifications please refer to Appendix B: Recommended Power and Cable Configurations.
4 R . N
Microstepping
Unreguiated MDrivePlus MDrivePlus-65
Switching " 7-PIN 12-PIN
Power Supply 12|_EF|,;B':§'G PLUGGABLE  FRICTION LOCK 19-PIN M23
TERMINAL WIRE CRIMP
o (@ an
+VDC Pin 7 | Pin 6 J
P1
( A ( A
Shield t TN
EarthleGrOSnd o molh P1 @ (@) @ @©
o mMO|p 2 1 i )
o mQO|p [ @ @ |
o mO|k | [l®@ ® Q) |
° BQIE \e®6 ®q))
MDMA17......+12 to +48 VDC I N ®@
MDM23......+12 to +75 VDC © - B @
A J A J 777
AN J

Figure 2.1.4: MDrivePlus Microstepping Motor Power Connection
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SECTION ==

Logic Interface and Connection

MDrivePlus Microstepping Optically Isolated Logic Inputs

The MDrivePlus has three 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 (SCLK)/Quadrature

(CH A)/Clock UP

2] Direction (DIR)/Quadrature
(CH B)/ Clock DOWN

3] Enable (EN)

Opto Ref.

g

Microstep
Driver

Enhanced
Torque

Stepping
Motor

MDrivePlus Intergrated
Motor and Microstep Driver

Figure 2.2.1: MDrivePlus Microstepping Block Diagram

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

Isolated Logic Input Pins and Connections

The following diagram illustrates the pins and connections for the MDrivePlus Microstepping family of products.

Careful attention should be paid to verify the connections on the model MDrivePlus Microstepping you are using.

Optocoupler Reference

Microstepping

MDrivePlus MDrivePlus-65
" 7-PIN 12-PIN
12" FLYING
LEADS PLUGGABLE FRICTION LOCK 19-PIN M23
TERMINAL WIRE CRIMP
{ White ) {Pin1 {Pin3 ) {Pin1)

Enable

Step Clock/CH A/Up
Direction/CH B/Down

s N | N | N
8 { o molf P1
[P S malk
o M@|P 4 3
o M@ # 6 5
o M@ b
=1 g ] s
» ]

~N

Part 2: Interfacing and Configuring

Figure 2.2.2: Isolated Logic Pins and Connections



Isolated Logic Input Characteristics

Enable Input

This input can be used to enable or disable the driver output circuitry. Leaving the enable switch open (Logic
HIGH, Disconnected) for sinking or sourcing configuration, the driver outputs will be enabled and the step
clock pulses will cause the motor to advance. When this input switch is closed (Logic LOW) in both sinking
and sourcing configurations, 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 pluses are being received by the
MDrivePlus Microstepping.

Clock Inputs

The MDrivePlus Microstepping features the ability to configure the clock inputs based upon how the user will
desire to control the drive. By default the unit is configured for the Step/Direction function.

Step Clock 4 Step/Direction Function\

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 — Step Clock

clock pulse. The size of this increment or decrement will

depend on the microstep resolution setting.

—>| Direction

Direction _

The direction input controls the CW/CCW direction Quadrature Function

of the motor. The input may be configured as sinking or
sourcing based upon the state of the Optocoupler Refer-
ence. The CW/CCW rotation, based upon the state of the
input may be set using the IMS Motor Interface software
included with the MDrivePlus Microstepping. —» Channel A

Quadrature ‘ ‘ ‘ \ —» Channel B

The Quadrature clock function would typically be
used for following applications where the MDrivePlus .
Microstepping would be slaved to an MDrivePlus Motion Up/Down Function
Control (or other controller) in an electronic gearing ap-
plication.

Up/Down — —> CW

The Up/Down clock would typically be used in a dual-
clock direction control application. — 3 ccw

Enable \_ )

This input can be used to enable or disable the driver Figure 2.2.3: Input Clock Functions
output circuitry. Leaving the enable switch open for sink-

ing or sourcing configuration, the driver outputs will be

enabled and the step clock pulses will cause the motor to advance. When this input switch is closed in both
sinking and sourcing configurations, 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 pluses are being
received by the MDrivePlus Microstepping.

Input Timing

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 im-
mediately. The following figure and table list the timing specifications.

MDirive Plus Microstepping Hardware - Revision R052506



STEP/DIRECTION TIMING

Ton—>|

Direction >< ><

—J Tosu f«—

Step I e

QUADRATURE TIMING

Direction Change N Ton \
Channel A ‘ ‘
‘HTDCA

Channel B

[ TCHL |

UP/DOWN TIMING

TsH T Toc | Toc—>
[ I
Step Down

TsH TsL—>
S [+~ Tor{<Tsu ] )

Figure 2.2.4: Clock Input Timing Characteristics

Symbol Parameter Type and Value
Step/Direction | Step Up/Down | Quadrature Units
Tosu T Direction Set Up 0 — — nS min
Ton T Direction Hold 50 — — nS min
TsH T Step High 250 250 — nS min
TsL T Step Low 250 250 — nS min
ToL T Direction Change — 250 250 nS min
TeHL T Channel High/Low — — 400 nS min
Fsmax F Step Maximum 5 2 — MHz Max
FeHMAX F Channel Maximum — — 1.25 MHz Max
Fer F Edge Rate — — 5 MHz Max

Table 2.2.1: Inpur Clocks Timing Table

Input Filtering

The clock inputs may also be filtered using the Clock IOF pull down of the IMS SPI Motor Interface. The
filter range is from 50 nS (10 MHz) to 12.9 pSec. (38.8 kHz).

The configuration parameters for the input filtering is covered in detail in Section 2.4: Configuring the
MDirivePlus Microstepping.

Part 2: Interfacing and Configuring



NOTE: When

N connecting the

Optocoupler

Supply, it is
recommended that you
do not use MDrive Power
Ground as Ground as
this will defeat the optical

2-8

Optocoupler Reference

The MDrivePlus Microstepping Logic Inputs are optically isolated to prevent electrical noise being coupled into the
inputs and causing erratic operation.

There are two ways that the Optocoupler Reference will be connected depending whether the Inputs are to be
configured as sinking or sourcing.

Input Type Optocoupler Reference Connection
Sinking +5 to +24 VDC
Sourcing Controller Ground

Table 2.2.2: Optocoupler Reference Connection

s N
+5VDC
s
S
s
Optocoupler 9
Reference Optocoupler +—
Constant | = ceeeeeeiiiennn To Drive Logic
Current -
Input Source : *z{ :
(Step Clock, < I H ;
Direction, Enable)
MDrivePlus
Microstepping
\ )

Figure 2.2.5: Optocoupler Input Circuit Diagram

Input Connection Examples

The following diagrams illustrate possible connection/application of the MDrivePlus Microstepping Logic Inputs.

Open Collector Interface Example

s

Controller Output

Controller Ground

&

+5 to +24VDC

Optocoupler Reference

Microstepping

NPN Open Collector Interface
(Sinking)

+5 to +24VDC

Optocoupler Reference

+

Controller Output

O_
oe—

Controller Ground

MDrivePlus
Microstepping

PNP Open Collector Interface
(Sourcing)

Figure 2.2.6: Open Collector Interface Example
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Switch Interface Example

4 N

+5 to +24VDC

GND

+5 to +24VDC

Optocoupler Reference Optocoupler Reference

GND

MDrivePlus
Microstepping

MDrivePlus
Microstepping

SPST Enable Input SPST Enable Input
Switch Switch
Switch Interface Switch Interface
(Sinking) (Sourcing)
\§ J

Figure 2.2.7: Switch Interface Example

Minimum Required Connections

The connections shown are the minimum required to operate the MDrivePlus Microstepping. These are illustrated
in both Sinking and Sourcing Configurations. Please reference the Pin Configuration diagram and Specification
Tables for the MDrive connector option you are using.

4 I
MDrivePlus

+5 to +24VDC I
Microstepping

_Cj Optocoupler Reference

Controller

GND

Clock Output Step Clock/CH A/UP

Direction Output Direction/CH B/DOWN

+V

PWR GND

Sinking Configuration

+5 to +24VDC I

+

Controller

MDrivePlus

1/0 PWR I A
Microstepping

GND :l Optocoupler Reference

Clock Output Step Clock/CH A/UP

Direction Output Direction/CH B/DOWN

+V

PWR GND

Sourcing Configuration

Figure 2.2.8: Minimum Required Connections
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SPI Connection and Interface

Connecting the SPI Interface

The SPI (Serial Peripheral Interface) is the

communications and configuration interface = =7 3
for the MDrivePlus Microstepping integrated = |4 ——
pping integ =
) — e -
motor/driver. —

For prototyping we recommend the purchase
of the parameter setup cable MD-CC300- :
000. If using the MDrivePlus Microstepping MD-CC300-000
with the 10-Pin IDC on P2, this cable will
plug directly into the MDrivePlus. Figure 2.3.1: MD-CC300-000 Parameter Setup Cable

For MDrivePlus-65 and the MDrivePlus with
12-Pin Locking Wire Crimp connector, adapters are available to interface the parameter setup cable to P1.

For more information on cables and cordsets, please see Appendix D: Cables and Cordsets.

SPI Signal Overview

+5 VDC (Output)

This output is a voltage supply for the setup cable only. It is not designed to power any external devices.

SPI Clock

The Clock is driven by the Master and regulates the flow of the data bits. The Master may transmit data at a
variety of baud rates. The Clock cycles once for each bit that is transferred.

Logic Ground

This is the ground for all Communications.

MISO (Master In/Slave Out)

Carries output data from the MDrivePlus Microstepping units back to the SPI Master. Only one MDrivePlus
can transmit data during any particular transfer.

CS (SPI Chip Select)

This signal is used to turn multiple MDrivePlus Microstepping units on or off.

MQOSI (Master Out/Slave In)

Carries output data from the SPI Master to the MDrivePlus Microstepping.

MDirive Plus Microstepping Hardware - Revision R052506



SPI Pins and Connections

Ve
PC Parallel/SPI Port . .
s Microstepping
0006000000000
09000 pe00000 MDrivePlus MDrivePlus-65
15 19 FRICTION LOCK
10-PIN IDC WIRE CRIMP 19-PIN M23
P2 P1 P1
v, GOV GND  Pin 5 Pin 0 Pin 11
ISR 5 C ouT
with IMS, Parameter el BRI STUR ] ]

S et L Pin 6
CHIP SELECT
PEEEER D [ Fins
MASTER IN/SLAVE OUT
MASTER OUT/SLAVE IN

[T )

—
P1
4
5 6 (SN 35
7 8 1] 2 11
10 i
£/
J
&

Figure 2.3.2: SPI Pins and Connections

SPI Master with Multiple MDrivePlus Microstepping

It is possible to link multiple MDrivePlus Microstepping units in an array from a single SPI Master by wiring the system and
programming the user interface to write to multiple chip selects.

SPI Clock >

MOSI »| MDrivePlus

SPI Master wiso b« Microstepping
CS >

Figure 2.3.3: SPI Master with a Single MDrivePlus Microstepping

4 N
SPI Clock
MOSI

SP| Master MISO
CSi1

CSs2

Y

| MDrivePlus
" Microit1epping

>/ MDrivePlus
Microitze‘pping

(& J

Figure 2.3.4: SPI Master with Multiple MDrivePlus Microstepping
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Installation

The IMS SPI Motor Interface is a utility that easily allows you to set up the parameters of your MDrivePlus

Configuring the MDrivePlus Microstepping Using the IMS SPI Motor

Interface

Microstepping. It is available both on the MDrivePlus CD that came with your product and on the IMS web site at
heep://www.imshome.com/software_interfaces.html.

Figure 2.4.1: MDrivePlus CD

1. Insert the MDrive CD into the CD Drive of your PC.

If not available, go to http://www.imshome.com/software_interfaces.html.

A A

The CD will auto-start.
Click the Software Button in the top-right navigation Area.
Click the IMS SPI Interface link appropriate to your operating system.

Click SETUP in the Setup dialog box and follow the on-screen instructions.
Once IMS SPI Motor Interface is installed, the MDrivePlus Microstepping settings can be checked

and/or set.

Configuration Parameters and Ranges

Software

SP1 Interface
faw Windows BEWIndows B8

SPI Intertace

faor Windows NT* { Windows 2000° | Windows XP
for use witt
Micmampping and Speed Contol

IS Tarminal

for Windows BSWindcws 58

IMS Terminal

for Windows HT* | Windows 2006° | Windows XP
Tor uss wirr
Mt Certrel

Name Function Range Units Default
MHC Motor Hold Current 0to 100 percent 5
MRC Motor Run Current 1to 100 percent 25
1,2,4,5, 8,10, 16, 25, 32, 50
. y &5 Ty 9, O ; 3 ) 3 ) steps per
MSEL F':";g;‘ﬁi’; 64, 100,108, 125, 127,128, hsieps p 256
180, 200, 250, 256 full step
DIR Motor D|r_ect|on 0 _ cw
Override
HopT | Held Cunrent Delay 0 or 2-65535 mSec 500
CLK TYPE Clock Type SERILIT, %‘(‘)avfr:at”re’ e - Step/Dir
Clock and Direction 50 nSto 12.9 uS 50nS (10
CLKIOF Filter (10 MHz to 38.8kHz) nS (MHz) MHz)
USER ID User ID Customizable 1-3 characters IMS

The IMS SPI Motor Interface will not allow the user to set out of range values. If a value is out of range, it will

Table 2.4.1: Setup Parameters and Ranges

| ______SS

display in the motor interface text field in red text, hovering the mouse pointer over the field will display the ac-
ceptable range in a tool tip.

MDirive Plus Microstepping Hardware - Revision R052506



IMS SPI Motor Interface Menu Options

Figure 2.4.2: IMS SPI Motor Interface Menu Options

>  Open: Opens a saved *.mot (Motor Settings) file.
>  Save: Saves the current motor settings as a *.mot file for later re-use
>  Save As

> Exit

>  Motion Settings: Displays the Motion Settings screen

> IO Settings: Displays the IO Settings Screen

>  Partand Serial Number: Displays the MDM part and serial number
Recall!

Retrieves the settings from the MDrivePlus Microstepping.

Upgrade!
Upgrades the MDrivePlus Microstepping firmware.

Help
>  About

Caonnected - LPT Set E it

Figure 2.4.3: IMS SPI Motor Interface Buttons

IMS SPI Motor Interface Button Functions

Factory

Clicking the Factory button will load the MDrivePlus Microstepping unit's factory default settings into the
IMS SPI Motor Interface.

Connected/Disconnected Indicator

Displays the connected/disconnected state of the software , and if connected, the port connected on.

Set

Set writes the new settings to the MDrivePlus. Un-set settings will display as blue text in the setting fields,
Once set they will be in black text.

Exit

Disconnects and closes the program.
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Motion Settings Configuration Screen

The IMS SPI Motor Interface Software opens by default to the Motion Settings Screen

shown on the left.

Tz IMS Motor Interface

File “iew FRecall! Upgrade! Help

Motor Interface [v3.0.00 IM5] Motion Settings:
MAc:[ 25 2 %

HEDT:[ 500 Hms MHE[ 5 2 %

MSEL: |256 -

Uzer D Fauilk;

1 | Maone

Connected - LPT1 Set

| E it |

Figure 2.4.4: IMS SPI Motor Interface Motion Settings Screen

There are six basic parameters that may be set here:

1. MSEL: Microstep Resolution Select.
HCDT: Holding Current Delay Time.
MRC: Motor Run Current

Motor Holding Current

User ID: 3-character ID

A N

Direction Override: Allows the user to set the CW/CCW direction of the

motor in relation to the Direction Input from the SPI Motor Interface.

MSEL (Microstep Resolution Selection)

The MDrivePlus Microstepping features 20 microstep resolutions. This setting specifies

the number of microsteps per step the motor will move.

The MDrivePlus uses a 200 step (1.8°) stepping motor which at the highest (default)
resolution of 256 will yield 51,200 steps per revolution of the motor shaft.

Binary pStep Resolution Settings Decimal pStep Resolution i ,
Settings . ,
MS=<uSteps/Step> Steps/Revolution MS=<puSteps/ Steps/ E E
Step> Revolution I ]
1 200 5 1000 | |MSEL:[236 - '
1 = 1
2 400 10 2000 ' 103 '
1 125 L 1
4 800 25 5000 : 127 !
8 1600 50 10000 i 128 i
1 1
16 3200 100 20000 i 1238 -
1 1
32 6400 125 25000 i 200 1
64 12800 200 40000 | E L :
1 1
128 25600 250 50000 . 1
256 51200 Figure 2.4.5: Microstep Resolution
— - - Select Settings
Additional Resolution Settings
180 36000 (0.01°/uStep)
108 21600 (1 Arc Minute/
pStep)
127 25400 (0.001mm/
pStep)

Table 2.4.2: Microstep Resolution Settings

MDirive Plus Microstepping Hardware - Revision R052506
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Figure 2.4.6: Hold Current Delay

Time

HMHC 5 x|
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Figure 2.4.9: Motor Direction
Override
T i = S T i
¥ 1
1 1
1 1
1 1
1 1
g Idzer (D !
; e i
1 1
1 1
1 1
1 1

Figure 2.4.10: User ID

Part 2: Interfacing and Configuring

HCDT (Hold Current Delay Time)

The HCDT Motor Hold Current Delay sets time in milliseconds for the Run
Current to switch to Hold Current when motion is complete. When motion
is complete, the MDrive will change to Hold Current when the specified time
elapses.

MRC (Motor Run Current)

The MRC Motor Run Current parameter sets the motor run current to a
percentage of the full output current of the MDrive driver section.

MHC (Motor Hold Current)

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 cir-
cuitry of the driver section will disable when the hold current setting becomes
active. The hold current setting becomes active HCDT setting mS following
the last clock pulse.

DIR (Motor Direction)

The DIR Motor Direction parameter changes the motor direction relative to
the direction input signal, adapting the direction of the MDrivePlus to operate
as your system expects.

User ID

The User ID is a three character (viewable ASCII) identifier which can be as-
signed by the user. Default is IMS.

I0 Settings Configuration Screen

To access the IO Settings Screen click "View > IO Settings Screen” There are
three main parameters that can be set from this screen.

1. Input Clock Type
2. Input Clock Filtering
3. Warning Temperature

T+ IMS Motar Interface ) =l ]
File Aiew FEecalll Upgrade! Help

Motor Interface [+3.0.00 IMS] Input Settings:

Clack.

| StepdDr - ;
Type: ‘v\-’Tarnlng =0 %| o
Clack B =l
IOF |50mS (10MHz) -]
ger 1D Fault:
| IM3 | Mone
Connected - LPT1 Set | E xit

Figure 2.4.11: IMS SPI Motor Interface 10 Settings Screen



Input Clock Type

The Input Clock Type translates the specified pulse source that the motor will use
as a reference for establishing stepping resolution based on the frequency.

The three clock types supported are:

1. Step/Direction

2. Quadrature

3. Up/Down
The Clock types are covered in detail in Section 2.2: Logic Interface and
Connection.

Input Clock Filter

The clock inputs may also be filtered using the Clock IOF pull down of the IMS
SPI Motor Interface. The filter range is from 50 nS (10 MHz) to 12.9 pSec. (38.8
kHz). The table below shows the filter settings.

Min Pulse Cutoff Frequency
50 nS 10 MHz
150 nS 3.3 MHz
200 nS 2.5 MHz
300 nS 1.67 MHz
500 nS 1.0 MHz
900 nS 555 kHz
1.7 uS 294.1 kHz
3.3uS 151 kHz
6.5 uS 76.9 kHz
12.9 uS 38.8 kHz

Table 2.4.3: Input Clock Filter Settings

Warning Temperature

The warning temperature allows the user to set a warning threshold. If the
MDrivePlus Microstepping crosses that threshold a fault condition will occur and
be displayed to the Fault field on the IMS SPI Motor Interface Screen. The warn-
ing displayed will be "TW".

IMS Part Number/Serial Number Screen

T= IMS Motor Interface =l 1=
File \iew Recall! Upgrade! Help

Part and Senal Humbers:

Part Mumber: | MDMFS 7iC4-E

Serial Mumber: | 12706223

Faulr;

M one

Connected - LPT1 | Eat |

Figure 2.4.15: IMS Part and Serial Number Screen

The IMS Part Number and Serial Number screen is accessed by clicking "View >
Part and Serial Numbers"

Clock,
Type

| StepdDir -

Quadrature
Up/Down

Figure 2.4.12: Input Clock Type

Clack
\oF. [50nS (10MHZ) -

G 10 MHa] ]
180 1S [3.2 MHz)

200 n5 [2.5 MHz)

300 nS [1.67 MHz)

500 nS 1 MHz)

900 ns [555.5 KHz) _|
1.7 uS [(254.1 KHz)

3.3 uS [151.5KHz]

Figure 2.4.13: Input Clock Filter

W arning A
Temp.: a0 | C

Figure 2.4.14: Warning
Temperature
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Figure 2.4.16: Fault Display

This screen is read-only and will display the part and serial number, as well as the
fault code if existing. IMS may require this information if calling the factory for
Support.

Fault Indication

All of the IMS SPI Motor Interface Screens have the Fault field visible. This read-
only field will display a 2 character error code to indicate the type of fault. The
table below shows the error codes

Binary Error Description Action To Clear
Case* Code
— None No Fault — —
T Drive Recall or
! T Over Temperature Disabled Power Cycle
Error Write to MDM
4 Cs SPI Checksum Error Displayed (Set Button)
8 sc/cs SPI Checksum Error/ Error Write to MDM
Sector Changing Displayed (Set Button)
Defaults Checksum Error Write to MDM
16 DFLT Error Displayed | (Set Button)
Settings Checksum Error Write to MDM
32 DATA Error Displayed (Set Button)
. Error Write to MDM
64 T™W Temperature Warning Displayed (Set Button)

*All Fault Codes are OR'ed together i

Table 2.4.4: MDrivePlus Microstepping Fault Codes

MDrive23Plus Microstepping and Larger

Upgrading the Firmware in the MDrivePlus Microstepping

The IMS SPI Upgrader Screen

New firmware releases are posted to the IMS web site at http://
www.imshome.com.

The IMS SPI Motor Interface is required to upgrade your MDrivePlus
Microstepping product. To launch the Upgrader, click "Upgrade!" on the IMS
SPI Motor Interface menu. The Upgrader screen has 4 read-only text fields that
will display the necessary info about your MDrivePlus Microstepping.

1. Previous Version: this is the version of the firmware currently on
your MDrivePlus Microstepping.

2. Serial Number: the serial number of your unit.

3. Upgrade Version: will display the version number of the firmware
being installed.

4. Messages: the messages text area will display step by step instructions
through the upgrade process.

= IMS SPI Upgrader BEIE
Previous Upgrade
Yersion: B.7.03 Yerzion:
Nunber. [12706223 e
Meszages:

Wwielcome to the:
tator Interface UPGRADER
Press MEXT to Continue

Cancel

Figure 2.4.17: IMS SPI Upgrader Screen

Part 2: Interfacing and Configuring



Upgrade Instructions

Below are listed the upgrade instructions as they will appear in the message box of the IMS SPI Upgrader.
Note that some steps are not shown as they are accomplished internally, or are not relevant to the model IMS
product you are updating. The only steps shown are those requiring user action.

Welcome Message: Welcome to the Motor Interface UPGRADER! Click NEXT to
continue.

Step 2: Select Upgrade File

When this loads, an explorer dialog will open asking you to browse for the firmware upgrade file. This
file will have the extension *.ims.

Step 3: Connect SPI Cable

Step 4: Power up or Cycle Power to the MDrive
Step 6: Press Upgrade Button

Progress bar will show upgrade progress in blue, Message box will read "Resetting Motor Interface”

Step 8: Press DONE, then select Port/Reconnect.

MDirive Plus Microstepping Hardware - Revision R052506
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Configuring the MDrivePlus Microstepping Using User-Defined SPI
The MDrive can be configured and operated through the end-user's SPI interface without using the IMS SPI Mo-

tor Interface software and optional parameter setup cable.

An example of when this might be used is in cases where the machine design requires parameter settings to be
changed on-the-fly by a software program or multiple system MDrivePlus Microstepping units parameter states

being written/read.

SPI Timing Notes

8 bit byrtes.

NP =

25 kHz SPI Clock (SCK).
Data In (MOSI) on rising clock.
Data Out (MISO) on falling clock.

MSb (Most Significant bit) first and MSB (Most Significant Byte) first.

READ ALL
cs |

MOSI

Yo} 1 R [ I I )

MISO l

WRITE ALL
CSs 7

MOSI

{07 QR [ I A )

MISO

TIMING

20 us
min.

CSﬁi

20 uS
min.

20 uS
min.

i 1us 1uS |
i min. min.

MOSI

MISO

sclk [ 7 L] L

Check Sum Calculation for SPI

The values in the example below are 8-bit binary hexadecimal conversions for the following SPI parameters:

Figure 2.5.1: SPI Timing Diagram

MRC=25%, MHC=5%, MSEL=256, HCDT=500 mSec, WARNTEMP=80.

The Check Sum is calculated as follows:

(Hex) 80+19+05+00+00+01+F4+50

Sum = E3
I’s complement = 1C

2’s complement = 1D

Send the check sum value of 1D

1110 0011
0001 1100 (Invert)
0001 1101 (Add 1)

Note: 80 is always the first command on a write.

Note: Once a write is performed, a read needs to be performed to see if there is a fault. The fault is the last byte of

the read.

Part 2: Interfacing and Configuring
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SPI Commands and Parameters

Use the following table and figure found on the following page together as the Byte order read and written from
the MDrivePlus Microstepping, as well as the checksum at the end of a WRITE is critical.

SPI Commands and Parameters

Command/ HEX Range Notes
Parameter (Default) ¢
READ ALL 0x40 — Reads the hex value of all parameters
MSB Device (M) 0x4D — M Character precedes every READ
Version_MSB 0x10 <1-8>.<0-9> Firmware Version.Sub-version, eg 1.0
. . Firmware Version Appends to Version_
Version_LSB 0x00 <0-99> MSB, eg.00
USR_ID1 0x49 — Uppercase Letter <I>
USR_ID2 0x4D — Uppercase Letter <M>
USR_ID3 0x53 — Uppercase Letter <S>
MRC 0x19 1-100% Motor Run Current
MHC 0x05 0-100% Motor Hold Current
0%, 1-259 Microstep Resolution (See Table in Section
MSEL 0x00 *0=256 2.4 for settings)
DIR_OVRID oxop | 9=nooverride Direction Override
1=override dir
HCDT_HI 0x01 Hold Current Delay Time High Byte
0 or 2-65535 -
HCDT_LO OxF4 Hold Current Delay Time Low Byte
0=s/d,
CLKTYP 0x00 1=quad, Input Clock Type
2=u/d
CLKIOF 0x00 <0-9> Clock Input Filtering
\ 4
WARNTEMP 0x50 OVER_TEMP -5°C
LSB FAULT 0x00 — See Fault Table, Section 2.4
WRITE ALL 0x80 . Writes the hex value to the following
parameters.
MSB USR_ID1 0x49 — Uppercase Letter <I>
USR_ID2 0x4D — Uppercase Letter <M>
USR_ID3 0x53 — Uppercase Letter <S>
MRC 0x19 1-100% Motor Run Current
MHC 0x05 0-100% Motor Hold Current
0%, 1-259 Microstep Resolution (See Table in Section
MSEL 0x00 *0=256 2.4 for settings)
DIR_OVRID oxoo | 9=nooveride Direction Override
1=override dir
HCDT_HI 0x01 Hold Current Delay Time High Byte
0 or 2-65535
HCDT_LO 0xF4 Hold Current Delay Time Low Byte
0=s/d,
CLKTYP 0x00 1=quad, Input Clock Type
2=u/d
CLKIOF 0x00 <0-9> Clock Input Filtering
\/ WARNTEMP 0x50 OVER_TEMP -5°C
LSB CKSUM 34

Table 2.5.1: SPI Commands and Parameters

MDirive Plus Microstepping Hardware - Revision R052506




READ ALL CMD

WRITE (MOSI): 40 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
RESPONSE (MISO): XX 4D 10 00 49 4D 53 19 05 00 00 01 F4 00 00 50 00

\— 00 FAULT
80 WARNTEMP
0 CLKIOF
0 CLKTYP

HCDT_LO
500 T hi
0 DIR_OVRID
256 MSEL
5 MHC
25  MRC
s USR_ID3
M USR_ID2
I USR_ID1
1.0.00 VERSION
M DEVICE

USR_ID1

I
M USR_ID2
s USR_ID3

25 MRC

5 MHC

256 MSEL
DIR_OVRID
HCDT_Hi

500 épr 1o
CLKTYP
CLKIOF

WRITE ALL CMD 80  WARNTEMP
52 CKSUM

WRITE (MOSI): 80 49 4D 53 19 05 00 00 01 F4 00 00 o
RESPONSE (MISO): XX FF FF FF FF FF FF FF FF FF FF FF FF FF

o

o o

CHECKSUM CALCULATION
80+49+4D+53+19+05+00+00+01+F4+00+00+50=CC
BINARY = 1100 1100

1'S COMPLEMENT = 0011 0011

2'S COMPLEMENT = 0011 0100

DEC =52

HEX = 34

Figure 2.5.2: Read/Write Byte Order for Parameter Settings (Default Parameters Shown)

SPI Communications Sequence

See Timing Diagram and Byte Order figures.

READ

1. Send READ ALL Command 0x40 down MOSI to MDrivePlus Microstepping followed by FF (15 Bytes).

2. Receive Parameter settings From MISO MSB First (M-Device) and ending with LSB (Fault).

Write

1. Send WRITE ALL Command (0x80) down MOSI followed by Parameter Bytes beginning with MSB
(MRC) and ending with the LSB (Checksum of all parameter Bytes).

2. Response from MISO will be FF (10) Bytes.

Part 2: Interfacing and Configuring
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MDrivePlus Microstepping Motor Performance

MDrive17Plus Motor Specifications

Motor Specs and Speed/Torque Curves — Single Length

Holding Torque oz-in (N-cm) 32 (22.6)
Detent Torque oz-in (N-cm) 1.66 (1.17)
Rotor Inertia oz-in-sec? (kg-cm2) | 0.00053 (0.038)
Weight (Motor+Driver) oz (g) 10.4 (294.8)

Torque in Oz-In

30

22

Motor Specs and Speed/Torque Curves — Double Length

Holding Torque oz-in (N-cm) 60 (42.4)
Detent Torque oz-in (N-cm) 2.08 (1.47)
Rotor Inertia oz-in-sec? (kg-cm2) | 0.00080 (0.057)
Weight (Motor+Driver) oz (g) 12.0 (340.2)

Torque in Oz-In

== -4
25 18
~ ~
20 a T —
~< -] 14
~
15 ~= 11
~—
10 =7
| — — =24VDC
5 48VDC 4
0 . .
0 1000 2000 3000 4000 5000 6000 7000
(300)  (600)  (900)  (1200) (1500) (1800) (2100)
Speed in Full Steps per Second (RPM)
60 42
50
—_— _\Q\ 35
40 N N 28
N\
30 \ 21
S o \
20 T~
~ —~——— 14
o | = = -2svoC il \7
0 48VDC =~
0 L L
0 1000 2000 3000 4000 5000 6000 7000
(300)  (600)  (900)  (1200) (1500)  (1800) (2100)
Speed in Full Steps per Second (RPM)

Motor Specs and Speed/Torque Curves — Triple Length

Holding Torque oz-in (N-cm) 74.9 (52.9)
Detent Torque oz-in (N-cm) 3.47 (2.45)
Rotor Inertia oz-in-sec2 (kg-cm2) | 0.00116 (0.082)
Weight (Motor+Driver) oz (g) 15.2 (430.9)

Appendices

Torque in Oz-In
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MDrive23Plus Motor Specifications

Motor Specs and Speed/Torque Curves — Single Length

225 ‘ — 159
- - 200 ig xgg 141
Holding Torque oz-in (N-cm) 90 (64) o175 —m s voe 124 5
Detent Torque oz-in (N-cm) 3.9 (2.7) o 150 106 9
c
Rotor Inertia oz-in-sec2 (kg-cm2) | 0.0025 (0.18) 2 125 8 O
Weight (Motor+Driver) oz (g) 21.6 (612.3) S oz
= 75 53 o
o bt SRS RELTIS .
F 50 \\\ _\~_ e 35 3
25 e e CLIFR I
0 I
0 1000 2000 3000 4000 5000 6000 7000

(300)  (600)  (900)  (1200) (1500) (1800) (2100)
Speed in Full Steps per Second (RPM)

Motor Specs and Speed/Torque Curves — Double Length

225 ‘ — 159

200 24 VDC 141
Holding Torque oz-in (N-cm) 144 (102) - 175 ——— 45VDC 124
SV T T T T T [ [ 75 VDC o
Detent Torque oz-in (N-cm) 5.6 (3.92) N 150 106 9
. . O 125 ‘W-- 88 D
Rotor Inertia 0z-in-sec2 (kg-cm2) | 0.0037 (0.26) = St 5
© 100 N N n oz
Weight (Motor+Driver) oz (g) 26.4 (748.4) g \\ T 58 &

1] N ..,

F 50 \‘\ S s 3

25 — il T

% 1000 2000 3000 4000 5000 6000 7000

(300)  (B00)  (900)  (1200) (1500) (1800) (2100)
Speed in Full Steps per Second (RPM)

Motor Specs and Speed/Torque Curves — Triple Length

225 _ 159

200 . 24 VDC 141

=l ——— 45 VDC

: : c 175\ P 124 o
Holding Torque oz-in (N-cm) 239 (169) = \ St ey 75 VDG Q
150 106 3
Detent Torque oz-in (N-cm) 9.7 (6.86) o) 125 \\ Sl 88 &
c -, . N j—
Rotor Inertia 0z-in-sec? (kg-cm?) | 0.0065 (0.46) [ g 100 \\\ \\\"' - o=
~| . . '
Weight (Motor+Driver) oz (g) 39.2 (1111.3) g AN N 5 o
F 5 \‘\ ~\\ e, — 35 3

25 —— B T

\

0
0 1000 2000 3000 4000 5000 6000 7000
(300)  (600)  (900)  (1200) (1500) (1800) (2100)

Speed in Full Steps per Second (RPM)
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Recommended Power Supplies and Cabling

Actual power supply current requirements to run one or multiple drives will depend on operating voltage and
maximum load.

The graph shown illustrates the change in power supply current (Max) vs operating voltage per MDrive23Plus.
The power supply current requirement per MDrivel7Plus is 2A (Max).

A characteristic of all motors is back EMF which is a source of current that can push the output of a power supply
beyond the maximum operating voltage of the driver. As a result, damage to the stepper driver could occur over a

period of time. Care should be taken so that the back EMF does not exceed the maximum input voltage rating of
the MDrivePlus.

MDrive17Plus,
Plus-65

MDrive23Plus,

Specifications Plus-65

Recommended Supply
Type
Ripple Voltage

Unregulated DC

=10 %

+12 to +45 VDC
3A Peak

+12to +75 VDC
4A Peak

Output Voltage

Output Current

Table B.1: MDrivePlus Microstepping Power Supply Requirements

Because the MDrivePlus 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 MDrivePlus:

Motor Temperature®.........ceeivvereuiininiereininieeireeeees et 100°C (maximum)
Heat Sink Temperature.

85°C (maximum)
*Adequate mounting is required to assure that the motor temperature does not exceed 100° C

IMS Unregulated DC Supply

IP402 (120 VAC)

1P402-240 (240 VAC)

Input Range

102 -132 VAC

204-264 VAC

No Load Output Voltage*

39 VDC @ 0 Amp

Continuous Output Rating*

30VvDC @ 1 Amp

Peak Output Rating*

25 VDC @ 2 Amp

* All measurements were taken at 25°C, 120 VAC, 60 Hz

IMS Unregulated DC Supply

IP404 (120 VAC)

1P404-240 (240 VAC)

IP804 (120 VAC)

1P804-240 (240 VAC)

Input Range

102 -132 VAC

204-264 VAC

102 -132 VAC

204-264 VAC

No Load Output Voltage*

43 VDC @ 0 Amp

76 VDC @ 0 Amp

Continuous Output Rating*

32 VDC @ 2 Amp

65 VDC @ 2 Amp

Peak Output Rating*

26 VDC @ 4 Amp

58 VDC @ 4 Amp

* All measurements were taken at 25°C, 120 VAC, 60 Hz

Appendices

Table B.2: Recommended IMS Power Supplies

WARNING! For

battery operated

systems,

conditioning
measures should be taken
to prevent device damage
caused by in-rush current
draws, transient arcs and
high voltage spikes.
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NOTE: These

N recommendations
will provide optimal
protection against EMI and
RFI. The actual cable type,
wire gauge, shield type and
filtering devices used are
dependent on the customer’s
application and system.

NOTE: The length of
N the DC power supply
cable to an MDrive
should not exceed 50 feet.

NOTE: These
N recommendations
will provide optimal
protection against
EMI and RFI. The actual cable
type, wire gauge, shield type
and filtering devices used are
dependent on the customer’s
application and system.

NOTE: Always use
N | shieldedrmwisted
Pairs for the MDrive

DC Supply Cable and the AC
Supply Cable.

A-6

Recommended Power Cabling Configuration

Cable length, wire gauge and power conditioning devices play a major role in the performance of your MDrive.

Example A demonstrates the recommended cable configuration for DC power supply cabling under 50 feet long.
If cabling of 50 feet or longer is required, the additional length may be gained by adding an AC power supply cable

(see Examples B & C).

Correct AWG wire size is determined by the current requirement plus cable length. Please see the MDrive Supply

Cable AWG Table at the end of this Appendix.

Example A - Cabling Under 50
Feet, DC Power

To MDrive
T Type RFI Filter +
> Required Current

Ferrite
_ Beads

Shielded Twisted Pair
(Wire Size from

Cable Length MDrive Supply Cable AWG Table)

less than 50 Feet

DC Voltage from
Power Supply

Shield to Earth Ground
on Supply End Only

500 pf
Per Amp

Figure B.2: DC Cabling - 50 Feet or Greater - AC To Full
Wave Bridge Rectifier

Example C - Cabling 50 Feet or Greater,
AC Power to Power Supply

DC Volts Out

NOTE: To Cable A

Connect the cable illustrated +i1-

in Example A to the output of

the Power Supply Oo—no
Power Supply

Cable Length
as required
Shielded Twisted Pair
(Wire Size from
MDrive Supply Cable AWG Table)

T Type RFI Filter
> Required Current

Shield to Earth Ground

120 or 240 VAC on Supply End Only

Dependent on
Power Supply

Figure B.1: DC Cabling - Under 50 Feet

Example B - Cabling 50 Feet or
Greater, AC Power to Full Wave
Bridge

NOTE:
To Cable A Connect the cable illustrated
= in Example A to the output of
the Full Wave Bridge

Full Wave Bridge

Cable Length
as required
Shielded Twisted Pair
(Wire Size from
MDrive Supply Cable AWG Table)

T Type RFI Filter
> Required Current

Shield to Earth Ground

Transformer :
on Supply End Only

0 to 28 VAC RMS

for 48 VDC Systems
20t0 48 VACRMS ———>——
for 75 VDC Systems OUT00

Figure B.3: AC Cabling - 50 Feet or Greater - AC To Power
Supply

MDirive Plus Microstepping Hardware - Revision R052506



Recommended Power Supply Cabling

1 Ampere (Peak)
Length (Feet) 10 25 | 50* | 75* | 100*
Minimum AWG 20 20 18 18 16
2 Amperes (Peak)
Length (Feet) 10 25 | 50* | 75* | 100"
Minimum AWG 20 18 16 14 14
3 Amperes (Peak)
Length (Feet) 10 25 | 50* | 75* | 100*
Minimum AWG 18 16 14 | 12 12
4 Amperes (Peak)
Length (Feet) 10 25 | 50* | 75* | 100*
Minimum AWG 18 16 14 | 12 12
*Use the alternative methods illustrated in examples
B and C when cable length is = 50 feet. Also, use the
same current rating when the alternate AC power is
used.

Table B.3: Recommended Supply Cables

Mating 12-Pin Locking Wire Crimp Connector Information

For production customers can specify socket type and type of wire termination and purchase directly from the
Connector Distributor. The following information is provided as an aid in this process.

Manufacturer: Tyco Electronics Molex
Type: Micro Mate-N-Lock Micro-Fit 3.0
Receptacle Housing: 1-794617-2 43025-1200
Receptacle Contacts: See Tyco Electronics Table See Molex Table
Wire Size Contact Strip Part | Loose Piece | Semi-Automatic Insertion Extraction
Plating Number Part Number Applicator Hand Tool Hand Tool
Tin 794606-1 | 794610-1
'26‘(\)/;/2; 15p" Gold | 794606-2 | 794610-2 680893-* 91501-1 843996-6

30u" Gold | 794606-3 | 794610-3

Tin 794607-1 | 794611-1
15p" Gold | 794607-2 | 794611-2 680894-* 91502-1 843996-6
30p" Gold | 794607-3 | 794611-3

*1=2CLS, 2 = K Terminator, 3 = G Terminator For more information contact
www.tycoelectronics.com

26-30
AWG

Wire Size Contact Strip Part Loose Piece | Semi-Automatic Insertion Extraction
Plating Number Part Number Applicator Hand Tool Hand Tool

Tin 43030-0001 | 43030-0007

i(\)Nzé 30u" Gold | 43030-0002 | 43030-0008 [ 63820-8100 |63811-2800( 11-03-0043
15u" Gold | 43030-0003 | 43030-0009
Tin 43030-0004 | 43030-0010
15p" Gold | 43030-0005 | 43030-0011 | 63820-8100 (63811-2800( 11-03-0043
30u" Gold | 43030-0006 | 43030-0012

For more information contact www.molex.com

26-30
AWG

Table B.4: 12-Pin Locking Wire Crimp Connector Contact and Tool Part Numbers
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(A PIPENIDIX (&

MDrive with Planetary Gearbox

Section Overview

This section contains guidelines and specifications for MDrives equipped with an optional Planetary Gearbox,
and may include product sizes not relevant to this manual.

Shown are:
B Product Overview
B Selecting a Planetary Gearbox
B Mechanical Specifications

Product Overview

All gearboxes are factory installed.

Mode of Function

Optional Planetary Gearbox operate as their name implies: the motor-driven sun wheel is in the center,
transmitting its movement to three circumferential planet gears which form one stage. They are arranged
on the bearing pins of a planet carrier. The last planet carrier in each sequence is rigidly linked to the out-
put shaft and so ensures the power transmission to the output shaft. The planet gears run in an internally
toothed outer ring gear.

Service Life

Depending on ambient and environmental conditions and the operational specification of the driving
system, the useful service life of a Planetary Gearbox is up to 10,000 hours. The wide variety of potential
applications prohibits generalizing values for the useful service life.

Lubrication

All Planetary Gearbox are grease-packed and therefore maintenance-free throughout their life. The best
possible lubricant is used for our MDrive/Planetary Gearbox combinations.

Mounting Position

The grease lubrication and the different sealing modes allow the Planetary Gearbox to be installed in any
position.

Operating Temperature

The temperature range for the Planetary Gearbox is between —30 and +140° C. However, the temperature
range recommended for the Heat Sink of the MDrive is -40 to +85° C.

Overload Torque

The permitted overload torque (shock load) is defined as a short-term increase in output torque, e.g. dur-
ing the start-up of a motor. In these all-metal Planetary Gearbox, the overload torque can be as much as
1.5 times the permitted output torque.

Available Planetary Gearbox

The following lists available Planetary Gearbox, diameter and corresponding MDrive.

Gearbox Diameter MDrive
42 mm MDrivel7
52 mm MDrive23

A-8 MDirive Plus Microstepping Hardware - Revision R052506



Selecting a Planetary Gearbox

There are many variables and parameters that must be considered when choosing an appropriate reduction ratio
for an MDrive with Planetary Gearbox. This Addendum includes information to assist in determining a suit-

able combination for your application.

Calculating the Shock Load Output Torque (TpR)

Note: The following examples are based on picking “temporary variables” which may be adjusted.

The shock load output torque (T o) is not the actual torque generated by the MDrive and Planetary Gearbox
combination, but is a calculated value that includes an operating factor (Cg) to compensate for any shock
loads applied to the Planetary Gearbox due to starting and stopping with no acceleration ramps, payloads and
directional changes. The main reason the shock load output torque (T op) is calculated is to ensure that it does
not exceed the maximum specified torque for a Planetary Gearbox.

Note: There are many variables that affect the calculation of the shock load output torque. Motor speed, motor
voltage, motor torque and reduction ratio play an important role in determining shock load output torque.
Some variables must be approximated to perform the calculations for the first time. If the result does not meet
your requirements, change the variables and re-calculate the shock load output torque.

Use the equation compendium below to calculate the shock load output torque.

Factors

i = Reduction Ratio - The ratio of the Planetary Gearbox.

ny, = Motor Speed - In Revolutions Per Minute (Full Steps/Second).

n,g = Output Speed - The speed at the output shaft of the Planetary Gearbox.

Ty = Nominal Output Torque - The output torque at the output shaft of the Planetary
Gearbox.

Ty = Motor Torque - The base MDrive torque. Refer to MDrive Speed Torque Tables.

n = Gear Efficiency - A value factored into the calculation to allow for any friction in the
gears.

Tap = Shock Load Output Torque - A torque value calculated to allow for short term loads
greater than the nominal output torque.

Cy = Operating Factor - A value that is used to factor the shock load output torque.

S¢ = Safety Factor - A 0.5 to 0.7 factor used to create a margin for the MDrive torque

requirement.

Reduction Ratio

Reduction ratio (i) is used to reduce a relatively high motor speed (n,,) to a lower output speed (np).
With: i = ny, +n,, or: motor speed + output speed = reduction ratio

Example:

The required speed at the output shaft of the Planetary Gearbox is 90 RPM.

You would divide motor speed (n,,) by output speed (n,y) to calculate the proper gearbox ratio.

The MDirive speed you would like to run is approximately 2000 full steps/second or 600 RPM.

NOTE: In reference to the MDrive speed values, they are given in full steps/second on the Speed/Torque
Tables. Most speed specifications for the Planetary Gearbox will be given in RPM (revolutions per min-
ute). To convert full steps/second to RPM, divide by 200 and multiply by 60.

Where: 200 is the full steps per revolution of a 1.8° stepping motor.

2000 full steps/second + 200 = 10 RPS (revolutions per second) x 60 Seconds = 600 RPM
For the Reduction Ratio (i), divide the MDrive speed by the required Planetary Gearbox output speed.

600 RPM + 90 = 6.67:1 Reduction Ratio

Referring to the Available Ratio Table at the end of this section, the reduction ratio (i) of the Planetary
Gearbox will be 7:1. The numbers in the left column are the rounded ratios while the numbers in the
right column are the actual ratios. The closest actual ratio is 6.75:1 which is the rounded ratio of 7:1. The

slight difference can be made up in MDrive speed.

Appendices
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Nominal Output Torque

Calculate the nominal output torque using the torque values from the MDrive’s Speed/Torque Tables.

Nominal output torque (T} is the actual torque generated at the Planetary Gearbox output shaft which
includes reduction ratio (i), gear efficiency (1) and the safety factor (sp) for the MDrive. Once the reduction
ratio (i) is determined, the nominal output torque (T}) can be calculated as follows:

Ty=Tyxixn=+s or

Motor torque X reduction ratio x gear efficiency + safety factor = nominal output torque.

For gear efficiency (1) refer to the Mechanical Specifications for the 7:1 Planetary Gearbox designed for
your MDirive.

For motor torque (T),) see the appropriate MDrive Speed/Torque Table. Dependent on which

MDirive you have, the torque range will vary. The torque will fall between the high voltage line and the low
voltage line at the indicated speed for the MDrive. (See the example Speed/Torque Table below.)

140 24VDC __ [ g9
120 g ———45VDC |
= \ R S R e 75VDC ] §'
., 100 \ N g
O & AN SN 56 @
£ \\ \\ 5
60 taes 42
g \\ \.~§..._ e .Z
T 40 b — LI 28
S \\ \"":hsg-- 8
F 20 T — = 14

0
0 1000 2000 3000 4000 5000 6000 7000
Speed in Full Steps per Second

Figure C.1: MDrive23 Torque-Speed Curve

The Speed/Torque Table above is for an MDrive23 Double Length Motor. This MDrive will produce a
torque range of 51 to 95 oz-in in the full voltage range at the speed of 2000 Full Steps/Second (600 RPM).

Please note that this is not the usable torque range. The torque output to the Planetary Gearbox must
include a safety factor (s) to allow for any voltage and current deviations supplied to the MDrive.

The motor torque must include a safety factor (s) ranging from 0.5 to 0.7. This must be factored into the
nominal output torque calculation. A 0.5 safety factor is aggressive while a 0.7 safety factor is more conser-

vative.
Example:
The available motor torque (T),) is 51 to 95 oz-in.
NOTE: You may specify a torque less than but not greater than the motor torque range.
For this example the motor torque (T),) will be 35 oz-in.
A 6.75:1 reduction ratio (i) has been determined.

Gear efficiency (1) = 80% from the appropriate table for the Planetary Gearbox which is used
with an MDrive23.

Nominal output torque would be:

Motor torque (T}, = 35) x reduction ratio (i = 6.75) x gear efficiency (1 = 0.8) + safety factor (s,
=0.50r0.7)

35 x 6.75 =236.25 x 0.8 = 189 + 0.5 = 378 oz-in nominal output torque (Ty)
or
35 x 6.75 =236.25 x 0.8 = 189 + 0.7 = 270 oz-in nominal output torque (Ty)

With the safety factor (sp) and gear efficiency (1) included in the calculation, the nominal output torque
(Ty) may be greater than the user requirement.

MDirive Plus Microstepping Hardware - Revision R052506



Shock Load Output Torque

The nominal output torque (Ty) is the actual working torque the Planetary Gearbox will generate. The
shock load output torque (T ) is the additional torque that can be generated by starting and stopping
with no acceleration ramps, payloads, inertia and directional changes. Although the nominal output
torque (Ty) of the Planetary Gearbox is accurately calculated, shock loads can greatly increase the dy-
namic torque on the Planetary Gearbox.

Each Planetary Gearbox has a maximum specified output torque. In this example a 7:1 single stage
MD23 Planetary Gearbox is being used. The maximum specified output torque is 566 oz-in. By calculat-
ing the shock load output torque (T ,p;) you can verify that value is not exceeding the maximum specified
output torque.

When calculating the shock load output torque (T,p), the calculated nominal output torque (T)) and the
operating factor (Cp) are taken into account. Cy is merely a factor which addresses the different working
conditions of a Planetary Gearbox and is the result of your subjective appraisal. It is therefore only meant
as a guide value. The following factors are included in the approximate estimation of the operating factor

(Cp):

| Direction of rotation (constant or alternating)
| Load (shocks)
u Daily operating time

Note: The higher the operating factor (Cy), the closer the shock load output torque (T ) will be to the
maximum specified output torque for the Planetary Gearbox. Refer to the table below to calculate the
approximate operating factor (Cp).

With the most extreme conditions which would be a Cj of 1.9, the shock load output torque (T',p) is
over the maximum specified torque of the Planetary Gearbox with a 0.5 safety factor but under with a 0.7
safety factor.

The nominal output torque (Ty) x the operating factor (Cy) = shock load or maximum output torque

(Top)-

With a 0.5 safety factor, the shock load output torque is greater than the maximum output torque specifi-
cation of the MDrive23 Planetary Gearbox.

(378 x 1.9 = 718.2 oz-in.)

With a 0.7 safety factor the shock load output torque is within maximum output torque specification of
the MDrive23 Planetary Gearbox.

(270 x 1.9 = 513 oz-in.)

The 0.5 safety factor could only be used with a lower operating factor (Cj) such as 1.5 or less, or a lower
motor torque.

Note: All published torque specifications are based on Cy, = 1.0. Therefore, the shock load output torque
(T,p) = nominal output torque (T).

WARNING! Excessive torque may damage your Planetary Gearbox. If the MDrive/Planetary Gearbox
should hit an obstruction, especially at lower speeds (300 RPM or 1000 Full Steps/Second), the torque
generated will exceed the maximum torque for the Planetary Gearbox. Precautions must be taken to
ensure there are no obstructions in the system.

Determining the Operating Factor (C,)

Direction of Load

Rotation | (Shocks) Daily Operating Time

3 Hours 8 Hours | 24 Hours

Constant Low* C,=1.0 Cy=1.1 C,=1.3

Medium* [ C_=1.2 Cg=1.3 C,=15

Alternating Lowt C,=1.3 Cg=14 C,=1.6

Mediumtt| C,=1.6 Cy=17 Cg,=1.9

* Low Shock = Motor turns in one direction and has ramp up at start.

** Medium Shock = Motor turns in one direction and has no ramp up at start.

1 Low Shock = Motor turns in both directions and has ramp up at start.

11 Medium Shock = Motor turns in both directions and has no ramp up at start.

Table C.1: Planetary Gearbox Operating Factor
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System Inertia

System inertia must be included in the selection of an MDrive and Planetary Gearbox. Inertia is the resistance
an object has relative to changes in velocity. Inertia must be calculated and matched to the motor inertia. The
Planetary Gearbox ratio plays an important role in matching system inertia to motor inertia. There are many
variable factors that affect the inertia. Some of these factors are:

u The type of system being driven.
u Weight and frictional forces of that system.
u The load the system is moving or carrying.

The ratio of the system inertia to motor inertia should be between 1:1 and 10:1. With 1:1 being ideal, a 1:1 to
5:1 ratio is good while a ratio greater than 5:1 and up to 10:1 is the maximum.

Type of System

There are many systems and drives, from simple to complex, which react differently and possess varied
amounts of inertia. All of the moving components of a given system will have some inertia factor which
must be included in the total inertia calculation. Some of these systems include:

Lead screw
Rack and pinion
Conveyor belt
Rotary table
Belt drive

Chain drive

Not only must the inertia of the system be calculated, but also any load that it may be moving or carrying.
The examples below illustrate some of the factors that must be considered when calculating the inertia of a
system.

Lead Screw

In a system with a lead screw, the following must be considered:
The weight and preload of the screw

The weight of the lead screw nut

The weight of a table or slide

The friction caused by the table guideways

The weight of any parts

Weight of Weight of
table parts

Weight of H T H 1 Weight of

/
screw \\‘ ] / ‘ nut

Friction of Preload on
guideways leadscrew

Figure C.2: Lead Screw System Inertia Considerations
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Rack and Pinion

In a system with a rack and pinion, the following must be considered:

u The weight or mass of the pinion

| The weight or mass of the rack

u The friction and/or preload between the pinion and the rack
u Any friction in the guidance of the rack

u The weight or mass of the object the rack is moving

Friction of Weight of Preload or friction
rack in guide \ rack between pinion and rack

AR ATTREATERTR [ATRTARRTARR TR —

Weight of
pinion and shaft —

Load on

/ rack
Gearbox

Motor

Figure C.3: Rack and Pinion System Inertia Considerations

Conveyor Belt
In a system with a conveyor belt, the following must be considered:
The weight and size of the cylindrical driving pulley or roller
The weight of the belt
The weight or mass and size of the idler roller or pulley on the opposite end

The angle or elevation of the belt

Any load the belt may be carrying

Motor

Weight of
conveyorbelt  Weight and size
of idler roller

Gearbox

Weight and size
of drive roller

Friction
of belt

Weight of Elevation
parts

Figure C.4: Conveyor System Inertia Considerations
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Rotary Table

In a system with a rotary table, the following must be considered:

u The weight or mass and size of the table
u Any parts or load the table is carrying
u The position of the load on the table, the distance from the center of the table will af-
fect the inertia
u How the table is being driven and supported also affects the inertia
Belt Drive

In a system with a belt drive, the following must be considered:
The weight or mass and size of the driving pulley
The tension and/or friction of the belt

The weight or mass and size of the driven pulley

Any load the system may be moving or carrying

The position of parts relative
to the center of the
rotary table is important

MotorJ

Weight and
size of table

Weight and position
of parts on table

Gearbox/

Friction of any
bearing or support

Weight of

shaft
Friction created by

tension on belt

Weight and size
of driven pulley

Weight and size
of drive pulley

Figure C.5: Rotary Table System Inertia Considerations
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Chain Drive

In a system with a chain drive, the following must be considered:
the weight and size of drive sprocket and any attaching hub
the weight and size of the driven sprocket and shaft

the weight of the chain

the weight of any material or parts being moved

Weight of
chain

Weight and size
of drive
sprocket and hub

Weight and size
of driven sprocket,
shaft and any material
or parts being moved

Figure C.6: Chain Drive System Inertia Considerations

Once the system inertia (J;) has been calculated in oz-in-sec?, it can be matched to the motor inertia. To
match the system inertia to the motor inertia, divide the system inertia by the square of the gearbox ratio.
The result is called Reflected Inertia or (J,.p).

J ref = ] L+ Z2

Where:
J1 = System Inertia in oz-in-sec?
Jiet= Reflected Inertia in oz-in-sec2
7 = Gearbox Ratio

The ideal situation would be to have a 1:1 system inertia to motor inertia ratio. This will yield the best
positioning and accuracy. The reflected inertia () must not exceed 10 times the motor inertia.

Your system may require a reflected inertia ratio as close to 1:1 as possible. To achieve the 1:1 ratio, you
must calculate an Optimal Gearbox Ratio (Z,,) which would be the square root of J; divided by the
desired J ... In this case since you want the system inertia to match the motor inertia with a 1:1 ratio, J,.f
would be equal to the motor inertia.

Zope= JL+ et

Where:
Z o = Optimal Gearbox Ratio
J1 = System Inertia in oz-in-sec?

Jief = Desired Reflected Inertia in oz-in-sec2 (Motor Inertia)
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MDrive17Plus with Planetary Gearbox

The MDrivel7Plus is available with a Planetary Gearbox option developed to increase torque at lower speeds, en-
able better inertia matching and produce finer positional resolutions. These efficient, low maintenance Planetary
Gearbox come fully assembled with the MDrive and are offered in a large number of reduction ratios in 1-, 2- and
3-stage configurations.

An optional NEMA Flange allows mounting the Planetary Gearbox to the load using a standard NEMA bolt circle.
Planetary Gearbox may be combined with other MDrivel7Plus options, however are unavailable on Linear Actua-

tor versions.

Parameters 1-Stage 2-Stage 3-Stage
Permitted Output Torque (0z-in/Nm)......cccccceueurunnene 425/3.0 oo 1062/7.5 oo 2124/15.0
Gearbox Efficiency ....c.ccevvvvevereniviecriniercieneccrenereenes 0.80 v 0.75 i 0.70
Maximum Backlash (degree) ........ccccoceuiiiiicicicnns (UR10 ) 0.85% i 0.90°
Output Side with Ball Bearing

Maximum Load, Radial (Ib-force/N).......ccccocvvvvveurennnne 36/160..ccccuiceiceeennnnee. 521230 oo 67.5/300
Maximum Load, Axial (Ib-force/N).....cc.cccvvvvveeieviinnens 11/50 i, 18/80 e 25/110
Weight - Gearbox Only (02/g) .....c.ccccoviiiiiecnnnnce 14.3/406 ...oveeeiienne 17.9/508 ..o, 21.5/609
Weight - Gearbox & NEMA Flange (0z/g)................. 14.8/420 oo 18.5/525 e 22.2/630

Planetary Gearbox
Dimensions in Inches (mm)

Gearbox Ratios (Rounded) §§ 3
] @
1-Stage | 2Stage | 3-Stage 22 38 K1 £0.02 (£0.5)—=
3.71:1| 18.73:1 | 50.89:1 1r 33 0.08
5181 | 15.88.1 | 58.86.1 | M4x0394(100)Deep &g 0¥ = (2.0)
6.7511 | 18.37:1 | 68.07:1 | M3x0.394(10.0)Deep a8 33
19.20:1 | 71.16:1 T )5 ¢ s
22.21:1 | 78.72:1 L -
25.01:1 | 92.70:1 39 ) o
26.85:1 | 95.18:1 S - : ——f—T 2
28.93:1 | 99.51:1 eg | T g (
34.98:1 | 107.21:1 \
45.56:1 | 115.08:1 >N E f
123.98:1 ‘
; 1,26 Ctrg. DIN 332 - D M3
129.62:1 2125 9
139.14:1 Key DIN 6885-A-3x3x16mm
149.90:1 21417
168.85:1 (@ 36.0)
181.251 | Gearbox Lengths inches (mm)
195.27:1
236.10:1 1-Stage 2-Stage 3-Stage
307.55:1 2.736 3.248 3.76
k7 Gearbox 695) | (82.5) | (95.5)
k2 Gearbox w/ 2.858 3.37 3.882
NEMA Flange | (72.8) (85.6) (98.6)

Planetary Gearbox with Optional NEMA Output Flange

8N 2
SS 83 0846 o k21002 (:05) =
2% 23 (215) £0.02 (0.
8o I35 _ole_008 1.20
M3 x 0.276 (7.0) Deep =N 25 (2.0) ™ (30.5)
QR 5%
¢ R

1.22
(31.0)
|
\

Il
T
\

i
@ 1.654

(@ 42.0)
MDRIVE17

o :13.12% Ctrg. DIN 332 - D M3
(31.0) Key DIN 6885-A-3x3x16mm
le 1.657 SQ.
(42.1 8Q.)

Figure C7: Planetary Gearbox Specifications for MDrivel 7Plus
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MDrive23Plus with Planetary Gearbox

The MDrive23Plus is available with a Planetary Gearbox option developed to increase torque at lower speeds, en-
able better inertia matching and produce finer positional resolutions. These efficient, low maintenance Planetary
Gearbox come fully assembled with the MDrive and are offered in a large number of reduction ratios in 1-, 2- and
3-stage configurations.

An optional NEMA Flange allows mounting the Planetary Gearbox to the load using a standard NEMA bolt
circle. Planetary Gearbox may be combined with other MDrivel7Plus options, however are unavailable on Linear
Actuator versions.

Parameters 1-Stage 2-Stage 3-Stage
Permitted Output Torque (0z-in/Nm).....ccccevvvererennnee 566/4.0 ..o 1699/12.0.cccvviiiiinnne 3540/25.0
Gearbox Efficiency ......ccccvvveveinincccninciineccneenees 0.80 wveieereveenrreeninreen 075 0.70
Maximum Backlash (degree) ... 0.70° o, 0.75% e 0.80°
Output Side with Ball Bearing

Maximum Load, Radial (Ib-force/N)..........cccveveunee.. 451200 ucuiiiieieieieirennens 721320 ceveriiereeeeriereerene 101/450
Maximum Load, Axial (Ib-force/N)......ccccoevvevreirenrenene 13/60 e 22/100 weeeeeieerieieeeeeeeneae 34/150
Weight - Gearbox Only (02/g) ......couvecucurunicucuienenne 25.0/711 e 32.2/914 oo, 39.4/1117
Weight - Gearbox & NEMA Flange (0z/g)............... 25.9/735 oo, 33.3/945 i 40.7/1155

Planetary Gearbox
Dimensions in Inches (mm)
Gearbox Ratios (Rounded)

fg Sz
;g §§ ¢?2-2364)*<7 K10.02 (20.5) 1Stage | 2-Stage | 3-Stage
M5 x 0.394 (10.0) Deep FIs3 ol 0106 3.70:1 | 13.73:1| 50.88:1
Qg g @7 5.18:1| 15.88:1| 58.85:1
a8 Sd — 6.75:1 | 18.36:1 | 68.06:1
y o2 18.20:1 | 71.16:1
- 22.20:1 78.71:1
55 o 25.01:1 | 92.70:1
R I E 26.85:1 | 95.17:1
o= g 28.93:1 | 99.50:1
34.97:1 | 107.20:1
— 45.56:1 | 115.07:1
123.97:1
Ctrg. DIN 332-D Mdx10 199.62-1
Key DIN 6885-A-4x4x16mm 139.13:1
149.90:1
168.84:1
181.24:1
Gearbox Lengths inches (mm] 195.26:1
236.09:1
1-Stage 2-Stage 3-Stage 307.54:1

2.976 3.537 4.087
(75.6) (88.7) (103.8)
k2 Gearbox w/ 3.035 3.59 4.1486

NEMA Flange (77.1) (81.2) (105.3)

k1 Gearbox

Planetary Gearbox with Optional NEMA Output Flange

o~
38 82
S 2o
23 23 0926 . k200205 »
4x @ 0.197 (@ 5) Hole == (23.5)
‘ S No - 006
Q oo -
* SIS ] T
¥ ‘ ~ ™
3= — 55 N
& Sf-t+——]—88-—1—1--t =
- 4 IS x
i S
1854 Ctrg. DIN 332-D M4x10 T
47.1) (6.0)
Key DIN 6885-A-4x4x16mm
2.225Q
(56.4 SQ.)

Figure C8: Planetary Gearbox Specifications for MDrive23 Plus
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A

WARNING! DO
NOT connect or
disconnect the

MD-CC300-000

Communications Converter

Cable from MDrive while power

is applied!

A PIPIENIDIX (D)

Optional Cables and Cordsets

MD-CC300-000: USB to SPI Parameter Setup Cable

The MD-CC300-000 USB to SPI Parameter Setup Cable

provides a communication connection between the 10-pin
connector on some Microstepping MDrives and the USB

port on a PC.

IMS SPI Interface Software communicates to the
Parameter Setup Cable through the PC's USB port.

The Parameter Setup Cable interprets SPI commands and

MD-CC300-000_, EE;

sends these commands to the MDrivePlus through the SPI

interface.

Supplied Components: MD-CC300-000 Parameter
Setup Cable, USB Cable, USB Drivers, IMS SPI Interface

Figure D.1: MD-CC300-000

Software.
4 2\
| 3.75in
1.0in (95.0 mm)
(25.0 mm)
—  ———
. UsB
0875in MD-CC300-000
(22.0 mm)| — USB to SPI Parameter Setup Cable.
[ [ [
¢
\
USB Cable
ToPCUSB Length 6.0 ft (1.8 m)
—
[ S 10 Pin Connector To MDrivePlus Microstepping
Cable Length 6.0 ft (1.8 m)
- J

Adapter Cables

Figure D.2: MD-CC300-000 Mechanical Specifications

Parameter Setup Cable and Adapters

The optional 12.0" (3.6m) parameter setup cable part number MD-CC300-000 facilitates communications
wiring and is recommended with first order. It connects an MDrive's P1 connector to a PC's USB port.
MDirives with 12-pin pluggable locking wire crimp require adapter MD-ADP-1723C.

Prototype Development Cable

For testing and development of MDrives with 12-pin pluggable locking wire crimp, the 12.0" (30.5cm) pro-
totype development cable plugs into the MD-ADP-1723C adapter and has flying leads for connection to the
user interface. Part number ADP-3512-FL.

See Figure D3 on the following page for dimensional and connection information.
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Approx Length

' 12" (304.8mm) ’

MD-ADP-1723C

To MDrivePlus T

MD-ADP-1723C
Adapter Cable

To Customer PC

- A Length_
USB Port ppTox -on9

12" (304. 8mm)
ﬁ f—

ADP-351 2-FL

MD-CC300-000
) Parameter Setup Cable

USB Cable l To Customer
Length 6.0 ft (1.8 m) ADP-3512-FL Interface

Prototype Development Cable

Figure D.3: Typical Setup, Adapter and Prototype Development Cable

Installation Procedure for the MD-CC300-000

These Installation procedures are written for Microsoft Windows XP Service Pack 2. Users with earlier versions of
Windows please see the alternate installation instructions at the IMS web site (http://www.imshome.com).

The installation of the MD-CC300-000 requires the installation of two sets of drivers:

m  Drivers for the IMS USB to SPI Converter Hardware.

m  Dirivers for the Virtual Communications Port (VCP) used to communicate to your IMS Product.
Therefore the Hardware Update wizard will run twice during the installation process.

The full installation procedure will be a two-part process: Installing the Cable/VCP drivers and Determining the
Virtual COM Port used.

Installing the Cable/VCP Drivers
1)  Plug the USB Converter Cable into the USB port of the MD-CC300-000.

2)  Plug the other end of the USB cable into an open USB port on your PC.
3)  Your PC will recognize the new hardware and open the Hardware Update dialog.

4)  Select “No, not this time” on the radio buttons in answer to the query “Can Windows Connect to

Windows Update to search for software?” Click “Next” (Figure D.4).

Found New Hardware Wizard

‘Welcome to the Found New
Hardware Wizard

\windows will ssarch for curent and updated software by
laoking on yeur computer, on the hardware installation 01, or on
the Windows Update Wl site [with your pemission],

Fiead our privacy policy

Can Windows connect to Windows Update to search far
software?

€ Yes, this time only
€ Yes, now and every time | connect a deviee
@ Mo, not this time

Click Next to continue.

< Back I Next > I Cancel
Figure D.4: Hardware Update Wizard
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5)  Select “Install from a list or specific location (Advanced)” on the radio buttons in answer to the query
“What do you want the wizard to do?” Click “Next” (Figure D.5).

Found New Hardware Wizard

This wizard helps pou install software for

MD-CC300-000

() If your hardware came with an installation CD
3 or Hoppy disk. insert it now.

“what do you want the wizard to do?

" Install the softwars automatically (Fecommended)
@ Install from a list or specific location (Advanced)

Click Next to continue.

<Back [ Mew> | Cancel |
Figure D.5: Hardware Update Wizard Screen 2

6)  Select “Search for the best driver in these locations.”
(a) Check “Include this location in the search.”
(b) Browse to the MDrive CD [Drive Letter]:\ Cable_Drivers\MD-CC303-000_DRIVERS.
(c) Click Next (Figure D.6).

Found New Hardware Wizard

Please choose your search and installation options.

@ Search for the best diiver in these locations.

Use the check bowes below to limit or expand the default search, which includes local
paths and remavable media. The best diver found wil be installed.

[~ Search remavable media (floppy, CO-ROM. )

I Inciude this location in the ssarch
[0 \Cable_Drivers"D-CC300000_DRIVERS =

" Don't search. | wil choose the driver ta install

Chaoss this option ta select the davics diiver from a ist. Windows doss not guarantes that
the diver you choase will bs the best match for your hardware.

<Back | News | cancel |

Figure D.6: Hardware Update Wizard Screen 3

7)  The drivers will begin to copy.

8)  On the Dialog for Windows Logo Compatibility Testing, click “Continue Anyway” (Figure D.7).

Hardware Installation

!E The software you ars instaling for this hardwars:
.
IM5 USE to 5P| Device

has nat passed Windows Logo testing to werify its compatibility
with indows XP. [Tell me why this testing is impartant.)

Cantinuing your installation of this software may impair
of destabilize the conect operation of your system
either immediately or in the future. Micrasoft strangly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Lago testing

Continue Anpway | [ STOP Instalaion |

Figure D.7: Windows Logo Compatibility
Testing

9)  The Driver Installation will proceed. When the Completing the Found New Hardware Wizard dialog
appears, Click “Finish” (Figure D.8).

10) Upon finish, the Welcome to the Hardware Update Wizard will reappear to guide you through the
second part of the install process. Repeat steps 1 through 9 above to complete the cable installation.
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Found New Hardware Wizard

Completing the Found New
\Q\ Hardware Wizard
~5

The wizard has finished installing the software for

g IMS USE to 5Pl Device

Click. Finish tor close the wizard,

gk [ Fnsh | | Coreel |

Figure D.8: Hardware Update Wizard Finish Installation

11) Your IMS MD-CC300-000 is now ready to use.b

Determining the Virtual COM Port (VCP)

The MD-CC300-000 uses a Virtual COM Port to communicate through the USB port to the MDrive. A VCP is a
software driven serial port which emulates a hardware port in Windows.

The drivers for the MD-CC300-000 will automatically assign a VCP to the device during installation. The VCP
port number will be needed when IMS Terminal is set up in order that IMS Terminal will know where to find and
communicate with your IMS Product.

To locate the Virtual COM Port.
1) Right-Click the “My Computer” Icon and select “Properties”.
2)  Browse to the Hardware Tab (Figure D.9), Click the Button labeled “Device Manager”.

3) Look in the heading “Ports (COM & LPT)” IMS USB to SPI Converter Cable (COMx) will be listed
(Figure D.10). The COM # will be the Virtual COM Port connected. You will enter this number into

your IMS SPI Motor Interface Configuration.

21X S Device Manager =101

System Restore | Automatic Updates I Remote | File Action Wiew Help
General Computer Name Hardware Advanced = —
' | -+ @ FS 32 AxRE
-~ Device Manager Diisk. drives ;I

Display adapters

s DWDYCO-ROM drives

122 Floppy disk controllers

J;, Floppy disk drives

iy IDE ATAJATART controllers

2 Keyboards

) Mice and other pointing devices
2 Monitors

H8 Network adapters

@ Other devices

an your computer. Use the Device Manager to change the

properties of any device.
Device Manager |

-ﬁ'i The Device Manager lists all the hardware devices installed

Driver Signing lets pou make sure that installed drivers are
compatible with Windows. "Windows Update lets vou set up
how windows connects ta ‘Windows Update for drivers.

Driver Signing “wWindows Lpdate \> Phrevcd

1 Ports (COM & LPT)
Communications Pork (COM1Y)
ECP Printer Part (LPT1)

=]

-

I~ Hardware Profiles

Hardware profiles provide a way for you to set up and store
different hardware configurations

Hardware Profiles |

ﬂ Processors
@, sound, viden and game contrallsrs

System devices
o Universal Serial Bus controllsrs

M5 USE ta SP1 Device

-8 Standard Enhanced PCI ko USE Host Controller
s I ) | £l | &5 USE Root Hub
USB Root Hub
Figure D.9: Hardware Properties -8k LISE Root Hub
USE Roat Hub

W14 Rew 5 or later USE Universal Host Contraller
W14 Rev 5 o later USE Universal Host Controller
1A Rev 5 of later USE Universal Host Controller

| |
Figure D.10: Windows Device Manager

K1
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Cordsets

19-pin M23 single-ended cordsets are offered to speed prototyping of the sealed MDrivePlus-65. Measuring
13.0' (4.0m) long, they are available in either straight or right angle termination. PVC jacketed cables come
with a foil shield and unconnected drain wire.

Straight Termination .........ccccceeiiiiiiiiiicccces MD-CS100-000
Right Angle Termination ........ccoceeueueeeueeeeuerereememeereerereneuenererenenens MD-CS101-000
M23 Cordset
M23 M23 Cordset M23 Gircular M23 Cordset
Circular DC Color Code DC Color Code
Pin 1 Violet Pin 11 Black
Pin 2 Red Pin12" Green/Yellow
Pin 3 Grey Pin 13 Yellow/Brown
Pin 4 Red/Blue Pin 14 Brown/Green
Pin 5 Green Pin 15 White
Pin 6 Blue Pin 16 Yellow
Pin 7 Grey/Pink Pin 17 Pink
Pin 8 White/Green Pin 18 Grey/Brown
Pin 9 White/Yellow Pin 19 Brown
Pin 10 White/Grey

* Pin 12 makes an electrical contact to the M23 connector shell.

Table D.1: MD-CS10x-000 Wire Color Chart

Large Pins

19-Pin M23
(Motor Mounted Male Receptacle)

MD-CS100--000

MDrivePlus-65 Microstepping
with 19-Pin M23 (female) Cordset

13.0' (4.0m)

|

Figure D.11: MD-CS10x-000

A-22 MDirive Plus Microstepping Hardware - Revision R052506



/APIRPENIDIX (S

Interfacing an Encoder

Factory Mounted Encoder

The MDrivePlus Microstepping are available with a factory-mounted magnetic encoder. Available line counts are:
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 MicroLYNX or PLC.

The encoder has a 100 kHz maximum output frequency.

Line Count Part Number Part Number
100 EA E1
200 EB E2
250 EC E3
256 EW EP
400 ED E4
500 EH E5
512 EX EQ
1000 EJ E6
1024 EY ER

Table E1: Available Encoder Line Counts and Part Numbers

General Specifications

Supply Voltage (VDC) .....ccovvviinncee
Supply Current .....ccccevveeeiicceneenns
Output Voltage ......cccoevvieriiicreicnenes
Output Current (Per Channel)...

Maximum Frequency ...
TS o - R 0.565 g-cm? (8.0 x 10" oz-in-sec?)
Temperature
OPEIALNG ..ttt ettt -40 to +100° C
SEOLAZE ...ttt ettt b bbb bbb bbb bbb bbb nene -40 to +100° C
HUMIIEY 1ottt 90% (non-condensing)

Pin Configuration

4 Single-End Differential N
2\ 4‘ 6 8 }O
I
EEEER
n n
EEEENR
[T
[T A
12345 13579
Pin 1: Ground Pin 1: No Connect Pin 6: Channel A +
Pin 2: Index Pin 2: +5VDC Input ~ Pin 7: Channel B —
Pin 3: Channel A Pin 3: Ground Pin 8: Channel B +
Pin 4: +5VDC Input Pin 4: No Connect Pin 9: Index —
Pin 5: Channel B Pin 5: Channel A — Pin 10: Index +
\_ J

Figure E. 1: Single-End and Differential Encoder Pin Configuration
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Encoder Signals

Single-End Encoder

Vs
: C
X ———Y —
i | Rotation:
CW - B Leads A

CCW —ALeads B

| I I 2.4V
o gy ChanelA
| —2.4V
] L[\ g4y ChamelB

—2.4V
i ! Index
v 04V
“Po”
\_ %
Figure E.2: Single-End Encoder Signal Timing
Differential Encoder
4 N\
~—C |

34; XY *,3 Rotation:

| | | PRy CW - B Leads A
J—\—/—\— ChannelA+ | CCW —A Leads B

h | A 1 0.4V

Vo \‘ / 2.4V
j‘\ ! | 04V Channel A -

r e o —24V
m4 y Channel B +
wi ¥ Channel B -

12
i ! 24V ngex +
[ —04V
\‘ PO/ 2.4V Index -
—0.4V
g J

Figure E.3: Differential Encoder Signal Timing

Note: Rotation is as viewed from the cover side.

©
X7Y)
)
(Po)
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One Cycle: 360 electrical degrees (°e)
Symmetry: A measure of the relationship between X and Y, nominally 180°%.
Quadrature: The phase lag or lead between channels A and B, nominally 90°.
Index Pulse Width: Nominally 90°.

Characteristics

Parameter
Cycle Error

SYMMELIY ..ttt
QUAAIALUTE. ...t
Index Pulse Width......ccoecvevvecievierienienesesesienens
Index Rise After CH B or CH A fall...................
Index Fall After CH A or CH B rise

Over recommended operating range. Values are for worst error over a full rotation.
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Encoder Cables

IMS offers assembled cables for both the Single-End and Differential Encoders. The IMS Part
Numbers are listed below.

Single-End Encoder Cable (127 leads) ......cvvueueiririririiinieieiiiieiiceieiecceeieeeeeeeieiennes ES-CABLE-2
Differential Encoder Cable (367 [eads) ......cceeiviiiiiiierieieieiesiesiecteereeveee et sre e ere e ED-CABLE-2

Recommended Encoder Mating Connectors

IMS recommends the following mating connectors (or equivalent) if you make your own cables.

Single-End Encoder

Tyco Electronics 5 Pin Connector Shell ... 1-87175-2
Pins* (5 required) AMP Part NUMDET ...c.cevvrieueirinieriininieieineeieneneereereneeieeseenenenes 87165-1
*For AWG 22 to 28 wires.

Tyco Electronics MTA 0.1 IDC Loaded Connector

AWG 22 (REd) envevirinieiiieiiiiiieeeteteieteee et te st e sse st sseseesesseseesessesessessesensesessesenns 640440-5
AWG 24 (INQLULAL) c.veevieeieieieieereerece ettt ettt sr e ev ettt e b beebeebeeteersersensenns 640441-5
AWG 26 (Blue) ... 640442-5

AWG 28 (GIEEN) ..viviviereenreeeeeteeteete et ere et esseeestestestseteeseeseeseessetessestessessesrsensessensenes 640443-5

Differential Encoder

Tyco Electronics Connector with 10 Preloaded IDC Pins™......cccooevveveinnercinenieiccnnnenenes 102694-3
Shell with Polarizing Key......coovririririniniinirintreni et 102537-3
Back COVEr.....uiiiiiiiiiiiic e 102536-3

Tyco Electronics 10 Pin IDC Ribbon Cable Connector 499997-1
3M 28 AWG x 0.5 x 10 Conductor Ribbon Cable...........ccccccvuriiiiiiiiiiiiiiiiiiciiicns 3365/10

*For AWG 22 to 28 wires.

Appendices

A-25



Page Intentionall Left Blank

A-26 MDirive Plus Microstepping Hardware - Revision R052506



WARRANTY
TWENTY-FOUR (24) MONTH LIMITED WARRANTY

Intelligent Motion Systems, Inc. (“IMS”), warrants only to the purchaser of the Product from IMS (the “Customer”) that the
product purchased from IMS (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 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.”

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; improper maintenance or repair of the
Product; or any other reason or event not caused by IMS.

IMS 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 THE 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 with respect to the Product. IMS does not assume any other liability in
connection with the sale of the Product. No representative of IMS 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 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

Warranty service may obtained by a distributor, if the Product was purchased from IMS by a distributor, or by the Customer
directly from IMS, if the Product was purchased directly from IMS. Prior to returning the Product for service, a Returned
Material Authorization (RMA) number must be obtained. Complete the form at http://www.imshome.com/rma.html after
which an RMA Authorization Form with RMA number will then be faxed to you. Any questions, contact IMS Customer
Service (860) 295-6102.

Include a copy of the RMA Authorization Form, contact name and address, and any additional notes regarding the Product
failure with shipment. Return Product in its original packaging, or packaged so it is protected against electrostatic discharge
or physical damage in transit. The RMA number MUST appear on the box or packing slip. Send Product to: Intelligent Motion
Systems, Inc., 370 N. Main Street, Marlborough, CT 06447.

Customer shall prepay shipping changes for Products returned to IMS for warranty service and IMS 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 from outside the United States.
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