RESOLUTION [ STEPS/REV (1.8° [ MSELO | MSEL1 | MSEL2 | MSEL3
(Microsteps/Step) Step Motors) (P1:5) (P1:6) (P1:7) (P1:8)
BINARY
400 LowW Low LowW LowW
800 HIGH Low Low Low
1,600 Low HIGH Low Low
16 3,200 HIGH HIGH Low Low
32 6,400 Low LowW HIGH LowW
64 12,800 HIGH Low HIGH Low
128 25,600 Low HIGH HIGH Low
256 51,200 HIGH HIGH HIGH LowW
DECIMAL
5 1,000 Low Low Low HIGH
10 2,000 HIGH Low Low HIGH
25 5,000 LowW HIGH LowW HIGH
50 10,000 HIGH HIGH Low HIGH
125 25,000 Low Low HIGH HIGH
250 50,000 HIGH Low HIGH HIGH
FULL STEP
1 | 200 | tow | HGH | HIGH | HIGH
DEGREES
180 | 36,000 | meH | meH [ HeH | HiGH

Table 6.2: Microstep Resolution Select Settings

Interfacing the Fault and Reset Inputs

The IM481H Plus has a Fault input !
located at P1:4. This can be used to force '~ Giruit = Gircuit ' Open |
afault condition. When pulled low the | Open _ Closes atT=0
signal is latched and the outputs will Internal Reset Hold Time
be disabled. The fault condition can Starts When Circuit Opens
only be cleared by resetting the drive or 0 100 200 300

cycling the power. Milliseconds
Figure 6.8: Reset Timing

+5V

When interfacing this input, an open
collector output or blocking diode is
REQUIRED or damage may occur to the internal fault detection circuitry.

The IM481H Plus also has a Reset Input. On power up, or if the Reset Input is Closed, the internal reset circuit
will hold the input low for 100 to 300 milliseconds. The “holding” time does not begin until the Reset Input is
Opened. (See Figure 6.9.)

When controlling multiple drives with a single Reset you must install blocking diodes at the input (Pin 14) of each
drive. Because of the slight differences in Reset timing, this will prevent the drives from latching the Reset Input in
the LOW state. (See Figure 6.10.)

- UNIT #1
FAULT IN/RESET H’—K—“M—» RESET
INPUT RESET ol
L BUTTON 1N914 OR
L - EQUIVALENT
) OR UNIT #2
1N914 OR EQUIVALENT ' I ' 14 RESET
1N914 OR INPUT
EQUIVALENT
INTERFACE FAULT IN /RESET UNIT #3
cRedT il 4"—'14 > RESET
1N914 OR INPUT
EQUIVALENT

Figure 6.9: Interfacing the Fault In/Reset Figure 6.10: Multiple Drives - One Reset

Inputs

Operating Instructions

WARNING!
When interfacing the
FAULT IN/RESET
input, an open
collector, tri-state
output or blocking

diode is REQUIRED or damage
may occur. (See Figure 6.10.)

N

NOTE: When
Powering or
Resetting the
IM481H Plus, the

drive holds a FAULT Condition
for 300 mS. Do not check for
fault condition for the first 500
mS after power on or a reset.
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Step Clock and Direction

A positive going edge at the Step Clock Input will advance the motor one step. The pulse must be a minimum
200nS wide. The IM481H Plus will present new phase data to the internal D/A converters 650nS after the Step
Clock edge.

The Direction input must be stable on the positive going edge of Step Clock, and must be held for a minimum of
50nS after the step clock that advances a phase to zero cross.

< ToH ‘i
Direction ><

—>‘ Tosu f«<—

Step || i
TsH I~ TsL g
Direction Timing Step Clock Timing
TpH =50 nS Minimum TgH = 200 nS Minimum
Tpsy = 0 nS Minimum TgL =200 nS Minimum

Figure 6.11: Step and Direction Timing Diagram

Interfacing the IM481H Plus Outputs

Fullstep Output Signal

The Fullstep output signal from the IM481H Plus is an active high output at pin 18. This output is TRUE for the
duration of the full step. A full step occurs when either Phase A or Phase B cross through zero (i.e. full current in
one winding and zero current in the other winding). This full step position is a common position no matter what
resolution is selected.

The full step output can be used to count the number of mechanical full steps the motor has traveled without hav-
ing to count the number of microsteps in between. A controller that utilizes this output can greatly reduce system
tracking overhead.

For an Example Application using the Fullstep Output please refer to Appendix D of this document.

Fault Output
The IM481H Plus is internally protected against over temperature and over current.

If the IM481H Plus detects an over temperature condition it will shut down and will activate the fault output. Once
the temperature drops to a safe operating temperature, the IM481H Plus must be power recycled (reboot) or toggle
Reset Input to reset fault protection and resume operation.

The over temperature fault protection will activate when an operating temperature of 70°C is exceeded. Care should
be taken when choosing and installing a heat sink so that there is a good thermal conduction, otherwise hot spots
may occur in the IM481H Plus which will reduce the operating thermal range.

If an over current fault is detected by the IM481H Plus, the outputs will be disabled and at the same time the active
high Fault Output (Pin 19) is enabled. The IM481H Plus cannot be re-enabled without resetting the driver or by
cycling power (reboot).

The over current protection consists of Phase to Phase and +V to Phase.

The Fault Input (Pin 6) can be used to force a fault condition. When pulled low the signal is latched and the
outputs will be disabled. The fault condition can only be cleared by cycling power (reboot) or resetting the driver by
toggling the Reset Input.

IM481H Plus Rev. R040110



Minimum Connections

Figure 6:12 illustrates the minimum connections required to operate the IM481H Plus.

Stepping Motor

IM481H R
[ [J
21 Phase B
20 Phase B

g7 +5VDC
I Logic Supply
— MController (Regulated,
Clock Output +5% Ripple)
16 cwiCCw

Step Clock

15 o—+|
1 +5 VDC Logic Supply 224F
10V

13 1
19 Motor Power +12 10 +48

Ground , VDC Supply
" _DIP Switch (Unregulated,
10 +10% Ripple)

See
Equation A

1

Current Reference Output

A o0 o N o

Current Adjustment Input

— Current Adjust Resistor ; /

Phase A (See Equation B)

Phase A

Equation A: Filter Capacitor (Aluminum Electrolytic)
Amps Peak X 150uF  Example: 1.5 Amps Peak X 150uF = 200uF

Use 200uF Electrolytic Capacitor
Equation B: Calculating the Current Adjust Resistor

Amps Peak X 1000 Example: 1.5 Amps Peak X 1000 = 1500Q
Use 1500Q 1% Resistor to set Peak output of 1.5A

Figure 6.12: Minimum Connections

Operating Instructions
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Appendix>x A

Troubleshooting

Section Overview

This section will cover the following:
B Basic Troubleshooting.
B Common Problems/Solutions.
B Contacting Application Support.
B Product Return Procedure.

Basic Troubleshooting

In the event that your IM481H Plus doesn't operate properly, the first step is to identify whether the problem is
electrical or mechanical in nature. The next step is to isolate the system component that is causing the problem. As
part of this process you may have to disconnect the individual components that make up your system and verify that
they operate independently. It is important to document each step in the troubleshooting process. You may need
this documentation to refer back to at a later date, and, these details will greatly assist one of our application engi-
neers in determining the problem should you need assistance.

Many of the problems that effect motion control systems can be traced to electrical noise, software errors, or mis-
takes in wiring.

Common Problems and Solutions

Symptom: Motor does not move.

Possible Problem
B No power.
Unit is in a reset condition.
Invalid microstep resolution select setting.
Current adjust resistor is wrong value or not in place.
Fault condition exists.
Unit is disabled.

Symptom: Motor moves in the wrong direction.

Possible Problem
B Motor phases may be connected in reverse.

Symptom: Unit in fault.

Possible Problem
B Current adjust resistor is incorrect value or not in place.
B Motor phase winding shorted.
B Power input or output driver electrically overstressed.
B Unit overheating.

Appendices



Symptom: Erratic motor motion.

Possible Problem
B Motor or power wiring unshielded or not twisted pair.
Logic wiring next to motor/power wiring.
Ground loop in system.
Open winding of motor.
Phase bad on drive.

Symptom: Motor stalls during acceleration.

Possible Problem
B Incorrect current adjust setting or resistor value.
B Motor is undersized for application.
B Acceleration on controller is set to high.
B Power supply voltage too low.

Symptom: Excessive motor and driver heating.

Possible Problem
B [nadequate heat sinking / cooling.
B Current reduction not being utilized.
B Current set too high.

Symptom: Inadequate holding torque.
Possible Problem
B Incorrect current adjust setting or resistor value.
B Increase holding current with the current reduction adjust resistor.

Contacting Application Support

In the event that you are unable to isolate the problem with your IM481H Plus, the first action you should take is to
contact the distributor from whom you originally purchased your product or IMS Application Support at 860-295-
6102 or by fax at 860-295-6107. Be prepared to answer the following questions:

B What is the application?

B In detail, how is the system configured?

B What is the system environment? (Temperature, Humidity, Exposure to chemical vapors, etc.)
B What external equipment is the system interfaced to?

Another product support resource is the IMS web site located at http://www.imshome.com/ for tech tips, applica-
tions and new product updates.

Returning Your Product to IMS

If Application Support determines that your IM481H Plus needs to be returned the factory for repair or replace-
ment you will need to take the following steps:

B Obtain an RMA (Returned Material Authorization) number and shipping instructions at
http://www.imshome.com/rma.html

B Enclose the product being returned in its original container if possible. If original packaging is
unavailable ensure that the product is enclosed in approved antistatic packing material. Write the RMA
number on the box.

The normal repair lead time is 10 business days, should you need your product returned in a shorter time period you
may request that a “HOT” status be placed upon it while obtaining an RMA number. Should the factory determine
that the product repair is not covered under warranty, you will be notified of any charges.
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Appendix B

Section Overview

The purpose of this appendix is to acquaint the user

with the specifications, basic wiring and configuration
of the INT-481 Interface Board for the IM481H Plus

Driver.

The INT-481 is an optional plug-on interface board
which can be used with the IM481H PLUS to facili-
tate testing, or in situations where panel mounting
the IM481H PLUS is preferred. The INT-481 con-
tains extra circuitry which includes +5 VDC supply,
optical isolation for step clock, direction, enable and
reset, along with extra fault detection circuits, input
capacitor, and fault and power LEDs. Wiring is done
through a 15 pin screw terminal. A four position dip
switch is supplied for microstep resolution selection.

Electrical Specifications

Test Parameters: Tp = 25°C, +V =45 VDC

The INT481H Interface Board

e,
—

b2

Figure B.1: INT481H

Specification Test Condition / Min Typ Max Units
Notes
Opto Supply Isolated Inputs +5 - +40 \%
Input Forward Current Isolated Inputs 5 — 15 mA
Input Forward Voltage Isolated Inputs - 15 1.7 \%
Reverse Breakdown Voltage Isolated Inputs 5 - - \%
Signal Output Current Full Step, Fault - - 20 mA
Drain-Source Voltage Full Step, Fault - - 100 \Y
Drain-Source Resistance Full Step, Fault - 6.5 - Q
Table B.1: INT-481H Electrical Specifications
Mechanical Specifications
Dimensions in Inches (mm)
3. 000 0.920
(76. 2) (23.37)
0. 275
(6.99) \ 2.450 | | 0620 _| 21 Pin Ri ght Angle
‘ (62.23) ‘ (15.75) Connector
- /HY481-CN021
2000000000000000000000" 5
[ L= T Tk
70 1000} ImEx Heat Sink
foE P2 This Side
ililili g 0o 80
1.550 3:; @ i - =
39.37 o | M=
(3937 g YAEF . 7e &
™ = 1S
[ © © © © © © © @ © © @ © 0 o] -
!®®®®®®®®®®®®®®®!©O©@
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2 X@ 0.143 J

(3.6) Thru.

Figure B.2: INT-481H Mechanical Specifications
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Pin Assignment and Description

PIN # PIN NAME FUNCTION
1 PHASE B Phase B of the stepping motor.
2 PHASE B Phase B of the stepping motor.
3 PHASE A Phase A of the stepping motor.
4 PHASE A Phase A of the stepping motor.
This input is used to enable/disable the output section of the driver. When high,
the outputs are enabled. However, this input does not inhibit the step clock.
5 ENABLE INPUT Therefore when disabled the outputs will update by the number of clock pulses (if
any) applied to the driver while it had been disabled.
— When low, this input will reset the driver (phase outputs will disable). When
g XESSHLAE released, the driver will be at its initial state (phase A off, phase B on).
7 OPTO SUPPLY +5 to +24 VDC Optocoupler supply voltage.
8 DIRECTION INPUT This input is used to cha.nge the direction gf the motor. Physical direction also
depends on the connection of the motor windings.
9 STEP CLOCK A positive going edge on this input advances the motor one increment. The size
INPUT of the increment is dependent on the microstep select inputs.
This totem-pole output indicates a short circuit has occurred or a low signal was
1 AU QT detected on the Fault input. This output is active high.
This totem-pole output indicates when the driver is positioned at a full step.
ON FULL STEP .
11 OUTPUT This output can be used to count the number of full steps the motor has moved,
regardless of the number of microsteps in between. This output is active high.
12 +V Supply voltage input.
13 SUPPLY GROUND | Supply voltage ground (return).
Phase current reference output. A resistor is connected between this 1 mA current
CURRENT s
14 source output and the Ground pin (pin 13) to generate the voltage used to set the
REFERENCE .
peak phase current in the motor.
CURRENT Phase current reduction adjustment input. A resistor connected between this pin
15 REDUCTION and pin 14 will proportionately reduce current in both windings 0.5 seconds after
ADJUSTMENT the last positive edge of the step clock input.

Table B.2: Pin Assignment and Description
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Mounting the INT-481 Interface Board

i

e

{\J@

0.915
(23.25) Ref.

Figure B.3: IM481H Plus Panel Mount with Heat Sink

.

V%

-

 ———

—

User-Defined
Heat Sink/Mounting
Plate

all
d

FigureB.4: IM481H Plus Panel Mount without Heat Sink

|

Product/ltem#

Description

1 IM481H Plus Microstepping Driver

INT-481 Interface Board

H-481 Heat Sink

TI-481 Isolating Thermal Pad

#6-32x5/8" Pan Head Screw

#6 Split Lock Washer

#6 Flat Washer, 0.250" OD, 0.145" ID, 0.030" Thick

#8-32x2" Pan Head Screw

NIN[INN

#8 Split Lock Washer

#8-32 Internally Threaded Broaching Nut

QMMO|O|T|(>|d|w|N

Spacer, 0.312" OD, 0.171"ID, 0.500" Long

Table B.3: H-481 Heat Sink Mounting Hardware
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Recommended Wiring

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

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

Motor cabling in excess of 1 foot requires twisted pair shielded cable to reduce the transmission of EMI. The shield
must be connected to AC ground at the driver. The other end of the shield must not be tied to anything, but al-
lowed to float. This allows the shield to act as a drain.

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

Refer to the IM481H operating instructions for recommended motor and power supply cables.

Rules of Wiring and Shielding

Noise is always present in a system that involves both high power and small signal circuitry. Regardless of the power
configuration used for your system, there are some wiring and shielding rules that should be followed to keep the
noise to signal ratio as small as possible.

Rules of Wiring

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

B Aminimum of 1 twist per inch is recommended.

W Motor wiring should be shielded twisted pairs using 20 AWG wire or, for distance greater than 5 feet, 18
gauge or better.

m  Power ground return should be as short as possible to established ground.

m  Power supply wiring should be shielded twisted pairs. Use 18 gauge wire if load is less than 4 amps,
or 16 gauge for more than 4 amps.

B Do not “Daisy-Chain” power wiring to system components.

Rules of Shielding

B The shield must be tied to zero-signal reference potential. In order for shielding to be effective, it is
necessary for the signal to be earthed or grounded.

B Do not assume that earth ground is true earth ground. Depending on the distance to the main power
cabinet, it may be necessary to sink a ground rod at a critical location.

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

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

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

B Asecond shield can be used over the primary shield, however, the second shield is tied to ground at
both ends.
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Configuration and Interface

Output Current Adjust/Current Reduction

The INT-481 utilizes the IM481H’s internal current source to adjust the Output Current of the IM481H. To calcu-
late both the Run Current and the Reduced Current** (hold) refer to the IM481H instruction manual. The figure
below shows the resistor connections for both run and hold currents.

2000000000000 00000000MD
ENOFF/ENON
1000)s T

=
=

1000 8o immi ED i
- D 01 T
2T VTR D oy,

1F =5 o
T = :
® © 6 ®© ¢ ¢ ¢ ¢ ¢ ¢ o © o o o GBNé
DO OOOOOOOOOOOO0 0 00| 4|
“ oo v oo~ oo 3308 2348 o8 3 fE

e Current Adjustment* 135_’-(2@5

(1/8W1% Q) Q 14@

@ Current Reduction (See Warning)
(1/8W 1% Q)

Figure B.5: INT-481H Current Adjust and Reduction Resistor Connection

*When connecting both the current reference and current reduction resistors, connections should be made as short as
possible to minimize the noise coupled into the driver. For Current Adjust Resistor values see Table 6.1 in Section 6.
Optically Isolated Inputs

The INT-481 features four optically isolated inputs which operate at a recommended voltage range of +5 to +24
VDC. these are:

1. Step Clock

2. CW/CCW Direction
3.  Enable

4. Reset

The Optocouplers may be powered by an external +5 to +24 VDC supply to allow for ease of interface to a PLC or
+5 to +24V control device, or by the internal +5 VDC supply by placing Jumper JP1 in the +5V (2-3) position.

Please note that if you use the internal +5 VDC supply voltage, you defeat the optical isolation as the ground of the
onboard +5 VDC is common with power ground.

If using an external optocoupler supply, connect the supply ground to the ground of your control circuitry/device.

Appendices

WARNING! When

using the “ENON”

mode of disabling the
outputs following a move the
current reduction resistor
MUST NOT be used or the
drive will operate erratically.

NOTE: When
N connecting both the
current adjust and
the current reduction
resistors, connections should
be made as short as possible
to minimize the amount of
electrical noise coupled into
the driver.

NOTE: When using
N the on-board +5VDC
supply (JP1:2-3)
to power the opto-
isolators, electrical isolation
between drive power and the
logic inputs is defeated!
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+5V

Opto/+5 VDC
Pin 7: Opto Supply (+5 to +24 VDC) O——& OJ
1 2 3

Q
_%_

Pin 8: Step Clock Input O

e O
[ f'\l i ] |
~ i R |
) 274 I>o—:—>: Pin 17 :
! 1

| |
Pin 5: Enable Input O : _____________ i . |
i |
—~ Fmm———————— ; ;
[ D R :
\ 272 1 Pin 13 |
1 1 | !
Pin 6: Reset Input O : _____________ i ; ;
i i
—~ Fmmmmm———mmmn | |
T : L i
A 224 l>0—v—> Pin 16 |
1 I I
Pin 8: CW/CCW Direction Input O : _____________ i . :
| |
TN | :
i i

L

Figure B.6: INT-481H Optically Isolated Inputs

Jumper JP1:

If the shunt is placed on the “OPTO” side of the jumper the power for the Opto Isolators must be provided
by the user at Pin 7 on the P1 connector. If the shunt is placed on the “+5V” side of the jumper then the Opto
Isolators will be powered by the

on-board supply and electrical isolation between the inputs and the drive power will be eliminated.

Jumper JP2:

If the shunt is placed on the “ENON” side of the jumper then the drive outputs will be automatically disabled
approximately 0.5 seconds after the last step clock input. No Reduction Adjust resistor is required or desired.

NOTE: In this mode the current reduction resistor MUST NOT be used or it will cause erratic operation of
the driver. If the shunt is placed on the “ENOFF” side of the jumper then a current reduction resister may be
used to set the level of current in the motor after the last step clock input.

See Figure B.5 for Jumper placement.
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ENOFF/ENON

0003

JP2

g 2 3 2 8

OPTO/+5V

Figure B.7: Jumper JP1 and JP2 Placement and Orientation.

LED Indicators
The green LED is controlled by the on-board +5VDC power supply.

The red LED is controlled by the Fault Output of the IM481H. If the red LED is illuminated turn off power and
check for a system fault.

A fault may be caused by a short or incorrect wiring of the motor or power supply. A fault condition can only be
reset by cycling power or toggling of the Reset Input on P1 Pin 6. In the case of an over temperature fault allow the
drive to cool before re-applying power.

2100000000000 00000O00OO0OM
I
E:Ej Eiij o DD ENOFF/ENON j} H_U :HSWl Swmso
2 1660)s = ol
SQED Jp2 =M Pms3
78010 50 1= ED i)
- 0 01 T
T ()TE o &
! N S—
1

o O

S e
>le
>le
&le
&le
i)
i)
& e
&e
& e
& e
&e
> e
S e
Se

1

2

3

4

5
6
7

O
O
E -
FAULT } dPOwWER

8
9
10
12

13
14
15

11

Appendices

Figure B.8: Power and Fault LED Indicators.
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Fault Protection

The INT-481 adds phase to ground fault protection to the IM481H. If a phase to ground fault is detected the
IM481H will latch the signal, set the Fault Output and illuminate the red Fault LED. To clear the fault condition,
the IM481H will have to be Reset or power will need to be cycled.

The INT-481 buffers the IM481H Fault Output signal through an open drain N-channel FET. The signal at the
terminal strip is inverted and is active LOW.

In the case of an over temperature fault, neither the red LED or the Fault Output become activated. The IM481H’s
motor outputs will disable. They will not re-enable until the drive cools to a safe operating level.

Full Step Output

The INT-481 buffers the IM481H Full Step Output through an open drain N-channel FET. The signal available at
the terminal strip is inverted and is active low. Reset or Power Up = Full Step.

Microstep Resolution Selection

The number of microsteps per step is selected by the dip switch (SW1). The following table shows the standard resolu-
tion values along with the associated switch settings.

RESOLUTION | STEPS/REV (1.8° | MSELO | MSEL1 MSEL2 | MSEL3
(Microsteps/Step) Step Motors) (P1:5) (P1:6) (P1:7) (P1:8)
BINARY
2 400 OFF OFF OFF OFF
4 800 ON OFF OFF OFF
8 1,600 OFF ON OFF OFF
16 3,200 ON ON OFF OFF
32 6,400 OFF OFF ON OFF
64 12,800 ON OFF ON OFF
128 25,600 OFF ON ON OFF
256 51,200 ON ON ON OFF
DECIMAL

5 1,000 OFF OFF OFF ON

10 2,000 ON OFF OFF ON

25 5,000 OFF ON OFF ON

50 10,000 ON ON OFF ON

125 25,000 OFF OFF ON ON

250 50,000 ON OFF ON ON

FULL STEP
1 | 200 | OFF | ON | ON | ON
DEGREES
180 | 36,000 | on [ on [ on | on

Table B.4: Microstep Resolution Switch Settings
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Figure B.9: Microstep

Minimum Required Connections

Motor A
r_rn_r.nr

Motor GA

Motor @B [YTD_{YT:

Motor @B

Resolution Select Switch
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i 5 Current Adjust Resistor
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CW/CCW Direction

Figure B.10: Minimum Required Connections
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Appendix C

Recommended Cable Configurations

NOTE: These DC Power To IMS Driver
N recommendations
will provide optimal Cable length, wire gauge and power conditioning devices play a major role in the performance of your IMS
protection against Driver and Motor.
EMI and RFI. The actual cable
type, wire gauge, shield type NOTE: The length of the DC power supply cable to the IMS Driver should not exceed 50 feet.

and filtering devices used are
dependent on the customer’s
application and system.

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 IMS Driver
Supply Cable AWG Table in this Appendix.

NOTE: Always use
N Shielded/Twisted
Pairs for the IMS

Driver DC Supply

Cable, the AC Supply Cable .

and the IMS Driver to Motor Example A - Cabling Under 50 Feet, DC Power
Cable.

To IMS Driver
T Type RFI Filter - I |+
> Required Current
A
Ferrite

Beads

Shielded Twisted Pair
(Wire Size from

Cable Length IMS Driver Supply Cable AWG Table)

less than 50 Feet

DC Voltage from
Power Supply

CABLE A

Shield to Earth Ground
on Supply End Only

500 pf
Per Amp

Figure C.1: DC Cabling Under 50 Feet
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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
IMS Driver Supply Cable AWG Table)

T Type RFI Filter
> Required Current

N
Transformer : Shield to Earth Ground
0 to 28 VAC RMS on Supply End Only
for 48 VDC Systems 0000

20 to 48 VAC RMS > ——
for 75 VDC Systems (000001

Figure C.2: Cabling 50 Feet or Greater, AC Power to Full Wave Bridge
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Example C — Cabling 50 Feet or Greater, AC Power to Power Supply

NOTE:

the Power Supply

Shielded Twisted Pair
(Wire Size from
IMS Driver Supply Cable AWG Table)

T Type

> Required Current

Figure C.3: Cabling 50 Feet or Greater, AC Power to Motor Power Supply

To Cable A
Connect the cable illustrated +1-

in Example A to the output of

P2 [
DC Volts Out

----- INTELLIGENT MOTION SYSTEMS, INC. (O

REVB o

o]

C—
——>F

oo[@a] "
AC ngJS
(e o (B0 o

Power Supply

Cable Length
as required

RFI Filter

120 or 240 VAC | I
Dependent on
Power Supply

IMS Driver Supply Cable AWG Table

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 innustrated in
Examples B and C when the cable length is > 50
feet. Also, use the same current rating when the
alternate AC power is used.

Table C.1: Driver Supply Cable Wire Size

Shield to Earth Ground
on Supply End Only
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Motor Driver to Motor
Cable length, wire gauge and power conditioning devices play a major role in the performance of your IMS
Driver and Motor.

NOTE: The length of the DC power supply cable between the IMS Driver and the Motor should not exceed
50 feet.

Example A demonstrates the recommended cable configuration for the IMS Driver to Motor cabling under
50 Feet long, If cabling of 50 feet or longer is requited, the additional length can be gained with the cable
configuration in Example B.

Correct AWG wire size is determined by the current requirement plus cable length. Please see the IMS Driver
to Motor Cable AWG Table in this Appendix.

Example A - Cabling Under 50 Feet, IMS Driver to Motor

Phase A r—m
Phase A

Phase B
Phase B

Ferrite
Beads

Cable Length

less than 50 Feet
Two Shielded/Twisted Pairs

(Wire Size from
IMS Driver to Motor Cable AWG Table)

Phase A
Phase A

Phase B
Phase B —

Shield to Earth Ground
on Supply End Only

Figure C.4: Cabling Under 50 Feet, IMS Driver to Motor
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Example B - Cabling 50 Feet or Greater, IMS Driver to Motor

Cable Length
50 Feet or greater

Phase A L1001 « s

Common Mode Phase A

Line Filters (2x)
Phase B

Phase B (G000 » ——
*L=0.5MH

Phase A =
Phase A

Phase B
Phase B

Ferrite
Beads

* 0.5 MH is a typical starting point for the

Common Mode Line Filters. By increasing
or decreasing the value of L you can set the
drain current to @ minimum to meet your requirements.

Figure C.5: Cabling Under 50 Feet, IMS Driver to Motor

Two Shielded/Twisted Pairs

(Wire Size from

Shield to Earth Ground
on Supply End Only

IMS Driver to Motor Cable AWG Table)

IMS Driver to Motor Cable AWG Table

1 Ampere (Peak)

5 Amperes (Peak)

Length (Feet) | 10 | 25 |50* | 75* | 100* Length (Feet) | 10 | 25 [50* | 75* | 100*
Minimum AWG| 20 | 20 | 18 |18 | 16 Minimum AWG| 16 | 16 | 14 |12 | 12
2 Amperes (Peak) 6 Amperess (Peak)

Length (Feet) | 10 | 25 [50* | 75* | 100* Length (Feet) | 10 | 25 [50* | 75* | 100*
Minimum AWG| 20 | 18 | 16 |14 | 14 Minimum AWG| 14 [ 14 | 14 |12 | 12
3 Amperes (Peak) 7 Amperess (Peak)

Length (Feet) | 10 | 25 [50* | 75* | 100* Length (Feet) | 10 | 25 [50* | 75* | 100*
Minimum AWG| 18 | 16 | 14 |12 | 12 Minimum AWG| 12 [ 12 | 12 |12 | 12

4 Amperes (Peak)
. . . * Use the alternate method illustrated in Example B
Length (Feet) | 10 | 25 |50*| 75" | 100 when cable length is > 50 feet.
Minimum AWG| 18 | 16 | 14 |12 | 12

Table C.2: Driver Supply Cable Wire Size

IM481H Plus Rev. R040110



Appendix D

Electronic "Gear Shifting”

Electronic Gear Shifting applications use the IM481H Plus ability to change the Microstep Resolution on the fly.
Using solid state outputs of a PLC or other control device allows the system to "Shift Gears" by changing the state of
the Microstep Resolution Select inputs (MSEL O - 3).

In the example shown below, the control device will change the microstep resolution from 256 psteps/step to 128
wsteps/step, doubling the motor velocity.

Note: Use solid state, not mechanical switching.

Note 2: The below diagram is for illustration purposes only, additional circuitry may be required between your con-

trol interface and the IM481H Plus Product.

Application and Usage Examples

&}

D

—
+5VDC
—
—
N
ouT o Lo MSEL 0
OouT 1 L > MSEL 1
ouT 2 Lo MSEL 2
OouT3 MSEL 3
l/r SUPPLY GROUND
—
—
—
256 usteps/step 128 usteps/step =]
—
MSEL 0 1 0 J—
MSEL 1 1 1 —
MSEL 2 1 1 —
——
MSEL 3 0 0
Shift will occur on full step
Truth Table: Resolution Select Inputs - Binary Mode
Microsteps per Full Step MSEL 0 MSEL 1 MSEL 2 MSEL 3
2 0 0 0 0
4 1 0 0 0
8 0 1 0 0
16 1 1 0 0
32 0 0 1 0
64 1 0 1 0
128 0 1 1 0
256 1 1 1 0
Truth Table: Resolution Select Inputs - Decimal Mode
Microsteps per Full Step MSEL 0 MSEL 1 MSEL 2 MSEL 3
5 0 0 0 1
10 1 0 0 1
25 0 1 0 1
50 1 1 0 1
125 0 0 1 1
250 1 0 1 1
Additional Microstep Resolution Settings
Microsteps per Full Step MSEL 0 MSEL 1 MSEL 2 MSEL 3
1 (Full Step) 0 1 1 1
180 (Degrees) 1 1 1 1

Appendices

Figure D.1: Electronic Gear Shifting Application Example
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Using The Full Step Output to Show Axis Position

The IM481H Plus features an On-Full-Step output. This totem-pole output will send a HIGH Pulse when the mo-
tor is positioned at Full Step regardless of the number of microsteps in between.

The below application example illustrates a simple counter system that would track the position of the axis in Full
Steps. The state of the Direction input will determine the up/down state of the counter.

The below diagram is for illustration purposes only, additional circuitry may be required between your control
interface and the IM481H Plus Product.

| I
Controller ——
Output ]

16 Direction

—— = 18 On-Full-Step
—

——]

Up/Down —

1234%73890
®

Count

Up/Down Counter

Figure D.2: On-Full-Step Position Counter
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WARRANTY
TWENTY-FOUR (24) MONTH LIMITED WARRANTY

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

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

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

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

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

IMS Schneider Electric Motion USA and its directors, officers, employees, subsidiaries and affiliates shall not be liable for any damages arising from any
loss of equipment, loss or distortion of data, loss of time, loss or destruction of software or other property, loss of production or profits, overhead costs,
claims of third parties, labor or materials, penalties or liquidated damages or punitive damages, whatsoever, whether based upon breach of warranty,

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

OBTAINING WARRANTY SERVICE

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

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



Schneider Electric Motion USA

370 North Main Street, P.O. Box 457

Marlborough, CT 06447 - U.S.A.

Tel. +00 (1) 860 295-6102 - Fax +00 (1) 860 295-6107
e-mail: inffo@imshome.com
http://www.schneider-electric-motion.us

© Schneider Electric Motion USA All Rights Reserved. REV040110
Product Disclaimer and most recent product information at
www.schneider-electric-motion.us.
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